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LIMITATION OF WARRANTY
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unauthorized modification or misuse, or operation outside of the environmental specifications of the product. No
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NOTICE
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TRANSMISSION
MEASUREMENTS AND REFLECTION

Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, ANRITSU Company uses the
following symbols to indicate safety-related information. For your own safety, please read the information
carefully BEFORE operating the equipment.

Symbols used in manuals

DANGER ' This indicates a very dangerous procedure that could result in serious
injury or death if not performed properly.

WARNING This indicates a hazardous procedure that could result in serious in-
jury or death if not performed properly.

CAUTION This indicates a hazardous procedure or danger that could result in
light-to-severe injury, or loss related to equipment malfunction, if
proper precautions are not taken.

Safety Symbols Used on Equipment and in Manuals

(Some or all of the following five symbols may or may not be used on all ANRITSU equipment. In addition,
there may be other labels attached to products that are not shown in the diagrams in this manual.)

The following safety symbols are used inside or on the equipment near operation locations to provide infor-
mation about safety items and operation precautions. Ensure that you clearly understand the meanings of
the symbols and take the necessary precautions BEFORE operating the equipment.,

This indicates a prohibited operation. The prohibited operation is indi-
cated symbolically in or near the barred circle.
is indicated symbolically in or near the circle.

This indicates warning or caution. The contents are indicated symboli-
cally in or near the triangle,

Q This indicates a compulsory safety precaution. The required operation

This indicates a note. The contents are described in the box.

(XY E These indicate that the marked part should be recycled.

=
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For Safety

_WARNING

Always refer to the operation manual when working near locations at
which the alert mark, shown on the left, is attached. If the operation,
etc., is performed without heeding the advice in the operation manual,
there is a risk of personal injury. In addition, the equipment perfor-
mance may be reduced. '

Moreover, this alert mark is sometimes used with other marks and de-
scriptions indicating other dangers.

When supplying power to this equipment, connect the accessory 3-pin

power cord to a 3-pin grounded power outlet. If a grounded 3-pin outlet

is not available, use a conversion adapter and ground the green wire, or
or connect the frame ground on the rear panel of the equipment to ground.
[ If power is supplied without grounding the equipment, there is a risk of

receiving a severe or fatal electric shock.

This equipment can not be repaired by the operator. DO NOT attempt to
remove the equipment covers or to disassemble internal components.
Only qualified service technicians with a knowledge of electrical fire
and shock hazards should service this equipment. There are _
WARNING A high-voltage parts in this equipment presenting a risk of severe injury

or fatal electric shock to untrained personnel. In addition, there is a
risk of damage to precision components.

Repair

_WARNING _
& caumon Use two or more people to lift and move this equipment, or use an
>18 kg equipment cart. There is a risk of back injury, if this equipment is lifted
VEATY WERGRT by one person. .

Safety-2 373XXA OM
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lsting of recommended test equipment. '

Chapter 2 — Installation
This chapter provides instructions for performing an initial inspection, preparing the equipment for
use; setting up for operation over the IEEE-488.2 (GPIB) Bus, using a printer; and preparing the
units for storage and/or shipment. It also provides a listing of ANRITSU Customer Service Centers.

Chapter 3 — Network Analyzers, A Primer
This chapter provides an introduction to network analysis and the types of measurements that can
be made using them. It provides general and introductory description.

Chapter 4 — Front Panel Operation
This chapter describes the front panel controls and provides flow diagrams for the menus called up
using the front panel controls. It contains the following subchapters:

+ Front Panel Control-Group Descriptions
+ Calibration Keys and Indicators, Detailed Description
e Save/Recall Menu Key and Menus, Key Description and Menu Flow
s Meagurement Keys and Menus, Key Descriptions and Menu Flo{sv
» Channel Keys and Menu, Key Descriptions and Menu Flow
o Display Keys and Menus, Key Descriptions and Menu Flow
» Enhancement Kéys and Menus, Key Descriptions and Menu Flow
¢ Qutput Keys and Menus, Key Descriptions and Menu Flow
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¢ Markers/limits Keys and Menus, Key Descriptions and Menu Flow
¢ Disk Storage Interface, Detailed Description

Chapter 5 -—— Error And Status Messages

This chapter describes the type of error messages you may encounter during operation and prov1des a
tabular hstmg This listing describes and defines the error types

Chapter 6 — Data Displays
This chapter provides a detailed description of the various data displays. It describes the graph
types, frequency markers, measurement limit lines, status displays, and data display controls.
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Chapter 7 — Measurement Calibration
This chapter provides a discussion and tutorial on measurement calibration. It contains step-by-step
calibration procedures for the Standard (OSL), Offset-Short, TRM, and LRL/LRM methods. It also

has a procedure for calibrating using a sliding termination.

Chapter 8 — Measurements
This chapter discusses measurements with the 373XXA VNA. It contains subchapters that provide a
detailed descriptions for the following measurement types.

¢ Transmission and Reflection
e Low Level and Gain
¢ Group Delay
¢ Active Device
» Multiple Source Control
s Adapter Removal
e (iain Compression
* Receiver Mode
Chapter 9 — Time Domain

This chapter describes the Option 2, Time Domain feature, It provides an Poperational procedure and
a flowchart of the time demain menus.

Chapter 10 — AutoCal
This chapter describes the Automatic Calibrator (AutoCal) feature and provades operational informa-
tion and procedures.

Chapter 11 — Operational Checkout Procedures
This chapter provides a procedure for operational checkout.

Chapter 12 — Calibration Kits
This chapter provides a description and listing of components for the calibration kits.

Appendix A -— Front Panel Menus, Alphabetical Listing
This appendix shows all of the menus that are called up using the front panel controls. It provides a
replica of the menu and descriptive text for all of the various menu choices. The listing is alphabeti-
cal by the menu call letters mentioned and/or illustrated in Chapter 4.

Appendix B - Model 378XXA VNA Rear Panel Connectors
This appendix describes the rear panel connectors, It also provides pinout listing.

Appendix C — Performance Specifications
This appendix provides system performance specifications.
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Chapter 1
General Information

This manual provides general information, installation, and operating
information for the Model 873XXA Vector Network Analyzer (VNA)
system. (Throughout this manual, the terms 373XXA VNA and
373XXA will be used interchangeably to refer to the system.) Manual
organization is shown in the table of contents.

This section provides general information about the 8373XXA VNA sys-
tem and one or more precision-component calibration or performance
verification kits. The section also provides a listing of recommended
test equipment.

All ANRITSU instruments are assigned a unique six-digit ID number,

“such as “940101.” This number is affixed to a decal on the rear panel

of each unit. In any correspondence with ANRITSU Customer Service,
please use this number,

This manual is available on CD ROM as an Adobe Acrobat™ (* pdf)
file. The file can be viewed using Acrobat Reader™, a free program
that is also available on the CD ROM. This file is “linked” such that
the viewer can choose a topic to view from the displayed “bookmark”
list and “jump” to the manual page on which the topic resides. The
text can also be word-searched. CD ROM part numbers are available
on ANRITSU's Internet home page (http://www.global.anritsu.com).
You can also contact ANRITSU Customer Service for price and avail-
ability.

The 373XXA Network Analyzer (Figure 1-1) is a single-instrument
system that contains a built-in source, test set, and analyzer. It is pro-
duced in five models that cover a range of from 22.5 MHz to 65 GHz. It
provides up to 1601 measurement data points, a built-in hard-disk
drive for storing and recalling front pane! setups and measurement
and calibration data. It provides an on-screen display of total opera-
tional time and date of last system calibrations, and the number of
power-off cycles since the last calibration. It supports operation over
the IEEE 488.2 General Purpose Interface Bus (GPIB).
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PRECISION
COMPONENTS KITS

GENERAL
INFORMATION

1-6 precision comPONENT
KITS

Figure 1.2, Typical Model 365X
Calibration Kit

Two types of precision-component kits are available: calibration and
verification. Calibration kits contain components used to identify and
separate error sources inherent in microwave test setups. Verification
kits consist of components with characteristics traceable to the
National Institute of Standards and Technology (NIST). This type of
kit i usually kept in the metrology laboratory where it provides the
most dependable means of checking system accuracy. Each of these
kits contains a microfloppy disk providing coefficient or measurement
data for each component. Details of these kits are described in the fol-

lowing paragraphs.

Model 3650 The 3650 Calibration Kit {Figure 1-2) contains all
SMA/3.5 mm the precision components and tools required to cali-
Calibration brate the 373XXA VNA for 12-term error-corrected
Kit measurements of test devices with SMA or 3.5 mm

connectors. Components are included for calibrating
both male and female test ports. The kit supports
calibration with broadband loads. Option 1 adds
sliding loads. Kit consists of the following compo-
nents:
O 23850 Short, SMA/3.5 mm Male
@ 23SF50 Short, SMA/3.5 mm Female
O 24850 Open, SMA/3.5 mm Male
0 24SF50 Open, SMA/3.5 mm Female
0 28850-2 Termination, SMA/3.5 mm Male,
2 ea. (dc-26.5 GHz)
0 285F50-2 Termination, SMA/3.5 mm Female,
2 ea. (dc-26.5 GHz)
0 338FSF50 Insertable, SMA/3.5 mm Fe-
male/Female, 2 ea.
'O 338850 Insertable, SMA/3.5 mm Male/Male
0 338SF50 Insertable, SMA/3.5 mm Male/Fe-
male, 2 ea.
0 34AS50-2 Adapter, GPC-7 to SMA/3.5 mm
Male, 2 ea.
O 34ASF50-2 Adapter, GPC-7 to SMA/3.5 mm
Female, 2 ea,
01-201 Torgue Wrench
01-210 Reference Fiat
01-222 Connector Gauge
01-223 Gauge Kit Adapter
0 Data Disk
Opiion 1: Adds 17850 Sliding Load, SMA/3.5 mm
Male; 175F50 Sliding Load, SMA/3.5 mm Female;
01-211 Female Flush Short; and 01-212 Male Flush
Short.

Ooao
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GENERAL

PRECISION
COMPONENTS KITS

INFORMATION

Model 3651
GPC-7 Cali-
bration Kit

Figure 1-2.  Typical Model 365X
Calibration Kit (Repeated)

Model 3652
K Connector ®
Calibration Kit

The 3651 Calibration Kit (Figure 1-2) contains all
the precision components and tools required to cali-
brate the 373XXA for 12-term error-corrected meas-
urements of test devices with GPC-7 connectors.
The kit supports calibration with broadband loads.
Option 1 adds a sliding load and a pin depth gauge.
Kit consists of the following components:
0O 23A50 Short, GPC-7
0 24A50 Open, GPC-7
O 28A50-2 Termination, GPC-7, 2 ea.
{dc-18 GHz).
0 01-200 Torque Wrench
0 01221 Collet Extractor Fool and Vial of
4 Collets
0 Data Disk
Option 1: Adds 17A50 Sliding Load, GPC-7; and
01-220 GPCP-7 Connector Gauge; and 01-210 Ref-
erence Flat.

The 3652 Calibration Kit {(Figure 1-2) contains all
the precision components and tools required to cali-

* brate the 373XXA for 12-term error-corrected meas-

urements of test devices with K Connectors.
Components are included for calibrating both male
and female {est ports. The kit supports calibration
with broadband loads. Option 1 adds sliding loads.
Kit consists of the following components:

23K50 Short, K Male

23KF50 Short, K Femasle

24K50 Open, K Male

24KF50 Open, K Female

28K60 Termination, K Male, 2 ea.

(de—40 GHz)

28KF50 Termination, K Female, 2 ea.

(de—40 GHz)

33KEKS0 Insertable, K Male/Male

33KFKF50 Insertable K Female/Female, 2 ea.
33KKF50 Insertable, K Male/Female, 2 ea.
34AK50 Adapter, GPC-7/K Male, 2 ea.
34AKF50 Adapter, GPC~7/K Female, 2 ea.
01-201 Torque Wrench

01-210 Reference Flat

01-222 Connector Gauge

01-223 Gauge Kit Adapter

Data Disk

Option 1: Adds 17K50 Sliding Load, K Male;
17TKF50 Sliding Load, K Female; 01-211 Female
Flush Short; and 01-212 Male Flush Short.

OO0

0
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PRECISION
COMPONENTS KITS

GENERAL
INFORMATION

Model 3653
Type N Cali-
bration Kii

Figure 1-2,. Typical Model 365X
Calibration Kit (Repeated)

Model 3654B
V Connector®
Calibration Kif

The 3653 Calibration Kit (Figure 1-2) contains all
the precision components and tools required to cali-
brate the 373XXA for 12-term error-corrected meas-
urements of test devices with Type N connectors.
Components are included for calibrating both male
and female test ports. The kit supports calibration
with broadband loads. Option 1 for sliding loads is
not available in this calibration kit. Kit consists of
the following components:

o 23N50 Short, N Male

QO 23NF50 Short, N Female

O 24N50 Open, N Male

0 24NF50 Open, N Female

0 28N50-2 Termination, N Male, 2 ea.
(de-18 GHz)

a 28NF50-2 Terminationi, N Female, 2 ea.
(de—18 GHz)

O 34ANbB0-2 Adapter, GPC-7/N Male, 2 ea.

0 34ANFH0-2 Adapter, GPC-7/N Female, 2 es.

0 01-213 Type N Reference Gauge

&+ 01-224 Type N Connector Gauge

@ Data Disk

The 36548 Calibration Kit (Figure 1-2) contains all
the precision components and tools required to cali-
brate the 372XXB for 12-term error-corrected mea-
surements of test devices with V Connectors.
Components are included for calibrating both male
and female test ports. Kit consists of the following
components:

17VF50B female sliding termination

17V50R male sliding termination

33VVIF5H0 male-female adapter (2)

Calibration software, 2360-54B

28V50B male and 28VF50B female broadband

terminations (2ea)

24V50B male and 24VF50B female opens

23V50B-5.1 male and 23VF50B-5.1 female

shorts 5.1lmm

33VV50 male-male adapter

33VFVF50 female-female adapter (2)

Connector thumb wheel (4)
_01-201 torque wrench

01-323 female adapter for pin gauge

01-322 pin depth gauge

01-210 reference flat, 01-204 adapter wrench

01-312 male flush short

01-311 female flush short

COo00IW

MW
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GENERAL
INFORMATION

PRECISION
COMPONENTS KITS

Model 36550
3.5 mm Cali-
bration Kit

Figure 1-3. Model 3655x Calibration
Kit

Model 36552
K Connector
Calibration

Kit

The 36550 Calibration Kit (Figure 1-3) contains all
the precision components and tools required to cali-
brate the 373XXA for 12-term error-corrected mea-
surements of test devices with 3.5 mm connectors.
Components are included for calibrating both male
and female test ports. The kit supports calibration
with broadband loads. Option 1 for sliding loads is
not available in this calibration kit. Xit consists of
the following components:
U 28LF50B 3.5mm Female 50Q Termination
281508 3.5mm Male 500 Termination
23L.50 8.5mm Male Short
23LF50 3.5mm Female Short
24150 8.5mm Male Open
241.F50 3.5mm Female Open
33LFLF50 3.5mm Female-Female Phase-
Equal Insertable
33LLF50 3.5mm Male-Female Phase-Equal In-
sertable
G 33LL50 3.5mm Male-Male Phase-Equal In-
sertable
o 01-204 Wrench

oooaeu

c

The 86552 Calibration Kit (Figure 1-3) contains pre-
cision components and tools required to calibrate
the 373XXA for 12-term error-corrected measure-
ments of test devices with K Connector® connectors.
Components are included for calibrating both male
and female test ports. The kit supports calibration
with broadband loads. Option 1 for sliding loads is
not available in this calibration kit. Kit consists of
the following components:

0 28KF50B K Connector Female 50Q Termina-
tion
28K50B K Connector Male 50Q Termination
23K50 K Connector Male Short
23KF50 K Connector Female Short
24K50 K Connector Male Open
24KF50 K Connector Female Open
33KFKF50 K Connector Female-Female
Phase-Equal Insertable
33KKF50 K Connector Male-Female Phase-
Equal Insertable ‘
O 33KK5H0 K Connector Male-Male Phase-Equal

Insertable
a 01-204 Wrench

[ WO S [ B W

0o
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PRECISION
COMPONENTS KITS

GENERAL
INFORMATION

Model 3666
3.5 mm Veri-
fication Kit
Figure 1-4.  Typical Model 366x Veri-
fication Kit
Model 3667

GPC-7 Verifi-

cation Kit

The 3666 Verification Kit (Figure 1-4) contains pre-
cision 3.5 mm components with characteristics that
are traceable to the NIST. Used primarily by the
metrology laboratory, these components provide the
most dependable means of determining system accu-
racy. A disk containing factory-measured test data
for all components is supplied for comparison with
customer-measured data.

The 3666 consists of the following components:
O 195850-7 7.5 cm AirlLine
Q@ 19550-7B 7.5 cm Stepped Impedance Air Line
{Beatty Standard)
Cr 425-20 20 dB At{enuator
O 425-50 50 dB Attenuator

The 3667 Verification Kit (Figure 1-4) contains pre-
cision GPC-7 components with characteristics that
are traceable to the NIST. Used primarily by the
metrology laboratory, these components provide the
most dependable means of determining system aceu-
racy. A disk containing factory-measured test data
for each component is supplied for comparison with
customer-measured data. Kit consists of the follow-
ing components:
© [ 18AB0-106B 10 cm Stepped Impedance Air Line
{Beatty Standard)

0 18A50-10 10 cm Air Line

0 42A-20 20 dB Attenuator

0 42A-50 50 dB Attenuator

1-8
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GENERAL
INFORMATION

OPTIONS

Model 3668
K Con-

fication Kit

Figure 1-5. Typical Model 366x Veri-
fication Kit '

Model
3669/36698

V Connector®
Verificatlion
Kits

1-7

nector® Veri-

The 3668 Verification Kit (Figure 1-5) contains pre-
cision K Connector components with characteristics
that are traceable to the NIST. Used primarily by
the metrology laboratory, these components provide
the most dependable means of determining system
accuracy. A disk containing factory-measured test
data for each component is supplied for comparison
with customer-measured data. Kit consists of the
following components:

0 19K50-7 7.5 cm Air Line

a 19K50-7B 7.5 cm Stepped Impedance Air Line

(Beatty Standard)
O 42K-20 20 dB Attenuator
0 42K-50 50 dB Attenuator

The 3669 and 36698 Verification Kits {(Figure 1-5)
contain precision V Connector components with
characterigtics that are traceable to the NIST. Used
primarily by the metrology laboratory, these compo-
nents provide the most dependable means of deter-
mining system accuracy. A disk containing
factory-measured test data for each component is
supplied for comparison with customer-measured
data. Kit consists of the following components:

g 19K50-7 7.5 em Air Line

‘1 19K50-7B 7.5 em Stepped Impedance Air Line

{Beatty Standard)
O 42K-20 20 dB Attenuator
0 42K-50 50 dB Attenuator

The following optiﬂns are available.

21 Option 2: Time (Distance) Domain Measurement Capability.
21 Option 4: External SCSI Hard Disk
a Option 10: Ovenized Timebage

a Option 11: Reference Loop Extension Cabies

OPTIONS

1-8 PerrForRmance
SPECIFICATIONS

1-9 recommenpeD TEST
EQUIPMENT

System performance specifications are provided in Appendix C.

Table 1-1 lists the recommended test equipment for maintaining and
servicing the 373XXA VNA system.

373XXA OM
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GENERAL
INFORMATION

PREVENTIVE
MAINTENANCE

Table 1-1. Recommended Test Equipment

Instrument

Critical Specification

Recommended Manufacturer/Model

Spectrum Analyzer,
with

Diplexer and
External Mixers

Freqguency: 0.01 {0 40 GHz
Resolution: 10 Hz

Tektronix, inc. Model 2794 P with
External Mixers:
WM 780K (18 to 26.5 GHz)
WM 780A {26.5 10 40 GHz)
Diplexer PN: 015-0385-00

Power Meter,
with
Power Sensors

Rangea: -30 1o +20 dBm {1uW to 100 mw)
Cther: GPiB-coniroliable

Hewleti--Packard Model 4378, with
Power Sensors:
HP 8487A (0.05 to-50 GHz)

Digital Multimeter

Resolution: 4--1/2 digits

DC Acouracy: 8.002% +2 counts

DC Input Z: 10 MG

AC Accuracy: 0.07% +100 counts (to 20 kHz)
AC Input Z: 1 MQ

John Fiuke, Inc. Model 8840A, with
Option 8840A-08 {True RMS AC)

Frequency Counter,
with
External Mixers

Range: 6.01 to 40 Gtz

Input Z: 50

Resolution: 1 Hz

Other: External Time Base Input

EIP Microwave, inc. Model 578A, with
External Mixers:
Option 91 {26.5 to 40 GHz)

Oscilioscope

Bandwidth: BC to 150 MHz
Vertical Sensitivity: 2 mV/ division
Horiz Sensitivity: 50 ns/ division

Tekironix, Inc. Modet 2445

Function Generator

Output Voltage Range:
300 mV io 10V
Functions:

200 Hz Sine Wave
" 100 Hz Square Wave

Hewlett--Packard Model 33258

Power Meter and

Frequency Range: to 66 GHz

Anritsu Mode! ML24xxA Power Meter and MA2474A (40

Power Sensor GHz and below) and Mode! SC8230 {to 65 GHz) Power
Saensors
PREVENTIVE The 873XXA VNA system does not require any preventive mainte-

1 -1 0 MAINTENANCE nance.
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Chapter 2
Installation

This chapter provides information for the initial inspection and prepa-
ration for use of the 378XXA Vector Network Analyzer. Information for
interfacing the 373XXA to the IEEE-488 General Purpose Interface
Bus and reshipment and storage information is also included.

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

If the 373XXA is damaged mechanically, notify your local sales repre-
sentative or ANRITSU Customer Service. If either the shipping con-
tainer is damaged or the cushioning material shows signs of stress, no-
tify the carrier as well as ANRITSU. Keep the shipping materials for
the carrier’s inspection.

[WARNING |

Use two or more people to lift and move this equipment, or use an
equipment cart, There is a risk of back injury, if this equipment is hfted
by one person.

No initial setup is required, After unpacking, the 378XXA is ready for
use. The 373XXA is equipped with automatic line-power sensing, and
will operate with any of the following line voltages: 100V, 120V, 220V,
240V +58%, —-10%, 48-63 Hz, 350 VA. The 373XXA is intended for In-
stallation Category (Overvoltage Category) I1.

i WARNING |

When supplying power to this equipment, always use a three-wire
power cable connected to a three-wire power line outlet. If power is sup-
plied without grounding the equipment, there is a risk of recetving a se-
vere or fatal electric shock.
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2-4 Grig seTUP AND

INTERCONNECTION

All functions of the 373XXA (except power on/off and initialization of
the hard disk) can be controlled remotely by an external computer/con-
troller via the IEEE-488.2 GPIB. The information in this section per-
tains to interface connections and cable requirements for the rear
panel GPIB connector. Refer to the Model 873XXA Programming Man-
ual, ANRITSU Part Number 10410-00184, for information about re-
mote operation of the 373XXA using the GPIB.

The 373XXA GPIB operates with any IBM XT, AT, or PS/2 compatible
computer/controller equipped with a National Instruments
GPIB-PCIIIA interface card and software.

Interface
Connector

Cable Length

Restrictions

Interface between the 373%XXA and other devices on
the GPIB is via a standard 24-wire GPIB interface
cable. For proper operation,.order WPN 2100-1, -2,
-4, or -5 (1, 2, 4, or 0.5 meter length) cables through
your local sales representative. This cable uses a
double-sided connector; one connector face is a plug,
the other a receptacle. These double-function con-
nectors allow parallel connection of two or more ca-
bles to a single instrument connector. The pin
assignments for the rear panel GPIB connector are
shown in Figure B-1, located in Appendix B.

The GPIB system can accommodate upto 15 instru- |
ments at any one time. To achieve design perfor-

- mance on the bus, proper timing and voltage level

relationships must be maintained. If either the ca-
ble length between separate instruments or the ac-
cumulated cable length between all instruments is
too long, the data and control lines cannot be driven
properly and the system may fail to perform. Cable
Iength restrictions are as follows:

0 No more than 15 instruments may be installed
on the bus.

@ Total accumulative cable length in meters may
not exceed two times the number of bus instru-
ments or 20 meters—whichever is Jess.

NOTE
For low EMI applications, the GPIB cable
should be a fully shielded type, with
well-grounded metal-shell connectors, (Use
WPN 2100-series cables.)

2-4
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INTERCONNECTION

2-6 ExTERNAL MONITOR
CONNECTOR

2-7 PREPARATION FOR
STORAGE AND/OR
SHIPMENT

There are two rear panel GPIB IEEE-488 connectors. The IEEE 488.2
connector used to interface the 373XXA to an external computer/
controller via a standard GPIB eable, The dedicated GPIB connector is
used to interface to plotters and a second source for multiple source
operation via a standard GPIB cable.

GPIB Inter- The 373XXA GPIB interface can be configured to

face to an control a suitable external plotter (refer to Chapter
External 6—Data Displays). In this mode of operation, the

Plotier GPIB is dedicated to this application and only the
: 373XXA and the plotter are connected to the GPIB.
Standard GPIB cables are used to interconnect to

the plotter.
GPIB Ad- The 373XXA leaves the factory with the default

dresses GPIB address set to 6. This address may be
: changed using the GP7 menu {see Appendix A).

The rear panel EXTERNAL MONITOR connector allows the internal
display information of the 373XXA to be connected to an external VGA
monitor (either color of monochrome). The pinout of this 15-pin Type D
connector is shown in Figure B-4, locgted in Appendix B.

The following paragraphs describe the procedure for preparing the
373XXA for storage or shipment.

Preparation Preparing the 373XXA for storage consists of clean-

for Storage ing the unit, packing the inside with mois-
ture-absorbing desiccant crystals, and storing the
unit in a temperature environment that is main-
tained between —40 and +70 degrees centigrade
(—40 to 156 degrees Fahrenheit).

Preparation To provide maximum protection against damage in
for Shipment  transit, the 373XXA should be repackaged in the
: original shipping container. If this container is no

longer available and the 373X A is being returned
to ANRITSU for repair, advise ANRITSU Customer
Service; they will send a new shipping container
free of charge. In the event neither of these two op-
tions is possible, instructions for packaging and
shipment are given below.

U/se a Suitable Container

Obtain a corrugated cardboard carton with a
275-pound test strength. This carton should have
inside dimensions of no less than six inches larger

373XXA OM
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PREPARATION FOR STORAGE
AND/OR SHIPMENT

INSTALLATION

than the instrument dimensions to allow for cush-
ioning. '

Protect the Instrument
Surround the instrument with polyethylene sheet-
ing to protect the finish.

Cushion the Instrument

Cushion the instrument on all sides by tightly pack-
ing dunnage or urethane foam between the carton
and the instrument. Provide at least three inches of
dunnage on all sides.

Seal the Container
Seal the carton by using either shipping tape or an
industrial stapler. '

Address the Container

I the instrument is being returned to ANRITSU for
service, mark the ANRITSU address and your re-
turn address on the carton in one or more promi-
nent locations. For international customers, use the
address of your local representative {Table 2-1). For
U.8.A. customers, use the ANRITSU address shown
below:

ANRITSU Company

ATTN: Customer Service
490 Jarvis Drive

Morgan Hill, CA 95037-2809

2-6
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SERVICE
CENTERS

Table 2-1. ANRITSU Service Centers

UNITED STATES
ANRITSU COMPANY

. 490 Jarvis Drive
Morgar: Hill, CA 950372809
Telephene: (408) 778-2000
Telex: 285227 ANRITSU MH
FAX: 408-778-0239

ANAITSL SALES
COMPANY

685 Jarvis Drive

Mozgan Hill, CA 85037-2808
Telephone: {408} 776-8300
EAX: 408-776-1744

ANRITSU SALES
COMPANY

10 Kingsbridge Road
Fairfieid, NJ 07004
Telephone: (201) 227-8589
FAX: 201-575-0092

AUSTRALIA
ANRITSU PTY. LTD.

- Level 2, 410 Church Strest
Morth Parramaita
NSW 2151 Australia
Telephone: 026-30-81-66
Fax: 026-83-68-84

BRAZIL
ANRITSU-ANRITSU

Anrltsu Electronica Lida.
Praia de Botafogo

440-Sa;a 2.401-Botaiogo
2225 Rio de Janeiro AJ Brazi
Telephone: 021-28-69-141
Fax; 021-53-71-456

CANADA

ANRITSY INSTRUMENTS LTD.

215 Stafford Foad, Unit 102
Nepean, Ontario K2H gC1
Tetephone: {613) 828-4080
FAX: {813) 828-5400

CHINA
ANRITSU BEIJING SERVIGE

CENTER

418W Baijing Fortune Building

5 Dong San Huan Bei Lu

Chao Yang Qu, Beljing 100004, China
Telephone: 86-1-50-17-559

FAX: 86-1-50-17-5658

FRANCE
ANRITSU 5.A

9 Avenue du Quebec
Zone de Courtabosuf
91951 Les Ulis Cedex
Telaphone: 016-44-66-546
FAX; 016-44-61-065

GERMANY
ANRITSU GmbH

Rudelf Dieset Strabe 17
B031 Gilching
Telephone: 08-10-88-055
Telex: {841} 528523
PAX: 08-10-51-700

INDIA
MEERA AGENCIES (P) LDT.

Head Office

A-23 Hauz Khas

New Delhi 110

Telaphione: 011-91-11-685-3859
FAX: 011-91-11-685-2275

ISRAEL
TEGH-CENT, LTD

Haarad St. No. 7, Ramat Haahayal
Tel-Aviv 69701

Telephone: (03) 64-78-563

FAX: (03) 64-78-334

ITALY
ANRITSU Sp.A

Roma Office

Via E. Vittorini, 129

00144 Homa EUR
Telephone: (06) 50-22-666

FAX: (06) 50-22-4252

JAPAN
ANRITSU CORPORATION

1800 Onna Atsugi-shi
Kanagawa-Psi. 243 Japan
Talephone: 0462-23-1111

FAX: 0462-25-8379

KOREA
ANRITSL CORPORATION

#2103 Korea World Trade Center
169-1 Samsung-Dong
Kanﬁgnam-ku, Seou!

Telephone: {D2) 551-2250

FAX: (02) 551-4841

SWEDEN
ANRITSU AB

Box 247

§-127 25 Skarholmen
Telephone: {08) 74-05-840
Telex: {B54) B1-35-089
FAX: {08} 71-09-960

TATWAN

ANRITSU CO., LTD.

8F, No. 96, Section 3
Chien Kuo N. Road
Teinet, Taiwan, R.O.C.
Telgphone: (02) 515.6050
FAX: (02) 509-5519

UNITED KINGDOM
ANRITSU LTD.

200 Capability Gresn
Luton, Bediordshire

LUt LU, England
Telephone: 05-82-41-88-53
Telex: {B51) B2B750

FAX: (5-82-31-303

373XXA OM
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RACK MOUNT (OPTION 1)

INSTALLATION INSTALLATION
2"8 RACK MOUNT To install the Option 1 Rack Mount rails, refer to the below-listed pro-
(OPTION 1) cedure. '
INSTALLATION
Step 1. Disconnect the line cord and any other attachments from the instru-
ment.
Step 2. Carefully place the instrument on its top (bottom-side up) on a secure

and stable work surface.

Step 3. Using a Phillips screwdriver, remove the two handles or four bumper
assemblies (and tilt bail, if installed) from the front of the unit, and
the four feet at the rear (Figure 2-1). Save the screws for Iat_er use.

,--‘}
Ky ~— Feet (4x)
"

I )‘// Center screw

| .y

3

Figure 2-1 Handles and Bumpers

NOTES

(¢ The green-headed screws are metric threads and must be used
only in the appropriately tapped holes.

@ The feet, handles, and bumpers are not reused in this applica-

tion.
Step 4. Remove the center screws from the rear of the left and right side cov-
ers.
Step 5. Remove the two side carrying handle screws (if so equipped) located

under the plastic handle ends.

7.8 373XXA OM




INSTALLATION

RACK MOUNT (OPTION 1)
INSTALLATION

Step 6.

Step 7.

Step 8.

Step 9.

Remove the left and right side covers. These side covers are not reused
in this applicati_on. :

Install the two Rack Mount Handles using the green-headed screws
removed earlier.

Secure the new left cover {2) from this retrofit kit to the left side chas-
sis of the instrument by installing the two center screws (6) to the top

and bottom and the previously removed center screw at the rear of the
left cover.

Secure the slide assembly (4) to the left cover by installing the four
mounting screws (5) to the left chassis. (Figure 2-2}.

Figure 2-2 Rails

373XXA OM
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RACK MOUNT (OPTION 1)
INSTALLATION : INSTALLATION

Step 10, Secure the new right cover (3) from this retrofit kit to the right side
chassis of the instrument by installing the center screw (6) through
the center of the right side cover and the previously removed center
screw at the rear of the right side cover.

Step 11. Secure the slide assembly (4) to the right cover by installing the four
mounting screws (5) to the right chassis.

This completes the installation of the slide assembly.

2-10 373XXA OM




Chapter 3
Network Analyzers,
A Primer

Table of Contents

3-1
3-2

INTRODUCTION . . . .. ... oo e e e s . 3-3
GENERAL DESCRIPTION . . . . . . . ., ... ... ..., 3-3
Source Meodule . . . . . . . ... ... ... e 3-4
TestBetModule. . . . . . .. ... .. . .o 3-4
AnalyzerModule . . . . . . .. oL L 3-5
NETWORK ANAIXZERS . . ... ... ... ... ... e 3-5
Scalar Analyzer Comparison . . . . . . . o v v vt i e e 3-5
Vector Network Analyzer Basies. . . . . . . . . . . ... 3-6
Network Analyzer Measurements. . . . . . . . . . . . . . 3-9
Measurement Error Correction. . . . . . . .. .. .. ... ... 3-11






3-1 intropuction

3-2 GENERAL DESCRIPTION

Chapter 3
Network Analyzers,
A Primer

This section provides front panel operating and measurement applica-
tion information and data. It includes discussions on the following top-
ics: ‘

System description

General discussion about network analyzers

a
]
O Basic measurements and how to make them
0 Error correction

O

General discussion on test sets

The Model 373XXA Vector Network Analyzer System measures the
magnitude and phase characteristics of networks: amplifiers,
attenuators, and antennas. It compares the incident signal that leaves
the analyzer with either the signal that is transmitted through the
test device or the signal that is reflected from its input. Figures 3-1
and 3-2 illustrate the types of measurements that the 373XXA can
make. ' :

~ INCIDENT TEST TRANSMITTED
DEVICE
Gain (dB)

Insertion Loss (dB)

Insertion Phase {degrees)

Trangrmission Coefficients {S12, 821)

Separation of Transmission
Componenis {Real and Imaginary)

Electricai Length {m)

Electrical Delay (s)

Deviation from Linear Phase (degrees)

Group Delay (s)

Figure 3-1. Transmission Measurements

373XXA OM
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DESCRIPTION

NETWORK ANALYZERS
A PRIMER

INCIDENT

REFLECTED

TEST
' DEVICE !
v
!
~

Return Loss {dB}

Reflection Coefficients (811, 522}

Reflection Coefficients vs Distance
(Fourier Transform)

Impedance {R +} X)

SWH

Figure 3-2. Reflection Measuremenis

The 373XXA is a self-contained, fully integrated measurement system
that includes an optional time domain capability. The system hard-
ware consists of the following:

0 Analyzer

O Precision components required for calibration and performance
verification.

0 Optional use of ANRITSU 67XXB, 68XXXA/B, or 69XXXA as a
second source.

The 373XXA internal system modules perform the following functions:

Source
Module

Test Set
Module

This module provides the stimulus to the device un-
der test (DUT). The frequency range of the source
and test set modules establish the frequency range
of the system. The frequency stability of the source
is an important factor in the accuracy (especially
phase accuracy) of the network analyzer. Hence, the
373XXA always phase locks the source to an inter-
nal 10 MHz crystal reference.

The test set module routes the stimulus signal to
the DUT and samples the reflected and transmitted
signals. The type of connector used is important, as
is the “Auto Reversing” feature. Auto Reversing
means that it applies the stimulus signal in both the
forward and reverse direction. The direction is re-
versed automatically. This saves you from having to
reverse the test device physically to measure all four
scattering parameters (S-parameters). Frequency
conversion (1st and 2nd IFs) occurs in the test set’
module,

3-4
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NETWORK
ANALYZERS

3-3 NETWORK ANALYZERS

SCALAR NETWORK ANALYZERS

DETECTOR
OUTPUT

 MICROWAVE
VOLTAGE

SIGNAL

MICROWAVE
DETECTOR

DETECYOR OUTPUT VOLTAGE 1S PROPORTIONAL
TO SIGNAL AMPUITUDE.

Figure 8-8.  Scalar analyzer
detection

Analyzer
Module

The analyzer module down-converts, receives, and
interprets the 3rd IF signal for phase and magni-
tude data. It then displays the results of this analy-
sis on a large, 190 mm (7-1/2 inch) diagonal color
display. This display can show all four S-parameters
simultanecusly. In addition to the installed display,
you can also view the measurement results on an
external color monitor.

We will begin this discussion with a subject familiar to most
ANRITSU customers: scalar network analysis. After showing compari-
sons, we will proceed to the fundamentals of network analyzer termi-
nology and techniques. This discussion serves as an introduction to
topics presented in greater detail later in this section. This discussion
will touch on new concepts that include the following:

0 Reference Delay

0 S-parameters: what they are and how they are displayed

& Complex Impedance and Smith Charts

Scalar
Analyzer
Comparison

Network Analyzers do everything that scalar ana-
lyzers do except display absolute power. In addition,
they add the ability to measure the phase character-
istics of microwave devices and allow greater
dynamic range.

If all a Network Analyzer added was the capability
for measuring phase characteristics, its usefulness
would be limited. While phase measurements are
important in themselves, it is the availability of this
phase information that unlocks many new features
for complex measurements. These features include
Smith Charts, Time Domain, and Group Delay.
Phase information also allows greater accuracy
through vector error correction of the measured

signal.

First, let us look at scalar network analyzers
(SNAs). SNAs measure microwave signals by con-

. verting them to a DC voltage using a diode detector

(Figure 3-3), This IDC voltage is proportional to the
magnitude of the incoming signal, The detection
process, however, ignores any information regarding
the phase of the microwave signal.

In a network analyzer, access is needed to both the
magnitude and phase of a microwave signal. There
are several different ways to perform the measure-

375XXA OM
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ANETWORK ANALYZER IS A TUNED RECEIVER

INTERMEDIATE
FREQUENCY {F}

MICROWAVE
SIGNAL

|
TUNABLE
LOCAL
OSCILLATOR

« GAEATER DYNAMIC RANGE
* LESS SENSIVITY TO INTERFERING S5IGNALS

Figure 3-4. Network analyzer is a
tuned receiver

PHASE MEASUREMENT

REFERENCE
SIGNAL

TEST
SHANAL

TIME ———

Figure 3-5. Signals with a
90 degree phase difference

REFERENGE TEST
SIGNALk PHASE | SIGNAL
P loerecroa| ™

WMICROWAVE
SOURCE
@” ‘m‘ $PLITTER
Longen A
PATH
Lﬁ'iﬁ'[t‘m)

Figure 3-6.  Split signal where a
length of line replaces the DUT

Veetor
Network An-
alyzer Basics

ment. The method ANRITSU employs {called Har-
monic Sampling or Harmonic Mixing) is to
down-convert the signal to a lower intermediate fre-
quency (IF). This signal can then be measured di-
rectly by a tuned receiver, The tuned receiver
approach gives the system greater dynamic range.
The system is also much less sensitive to interfering
signals, including harmonics.

The network analyzer is a tuned receiver (Figure
3-5, left). The microwave signal is down converted
into the passband of the IF. To measure the phase of
this signal, we must have a reference to compare it
with. If the phase of a signal is 90 degrees, it is 90
degrees different from the reference signal (Figure
3-8, left). The network analyzer would read this as
—90 degrees, since the test signal is delayed by 90
degrees with respect to the reference signal.

This phase reference can be obtained by splitting off
some of the microwave signal before the measure-
ment (Figure 3-7, below).

REFERENCE TEST
SIGNAL pHASE | SIGNAL
DETECTOR
MICROWAVE
SOURCE —
A
—¥1- SPLITTER
Loy \/\Vf\ e
— 3l DUT —

Figure 3-7. Splitting the microwave signal

The phase of the microwave signal after it has
passed through the device under test (DUT) is then
compared with the reference signal. A network ana-
lyzer test set automatically samples the reference
signal, so no external hardware is needed.

Let us consider for & moment that you remove the
DUT and substitute a length of transmission line

(Figure 3-6, left). Note that the path length of the
test signal is longer than that of the reference sig-

3-6
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A PRIMER ANALYZERS
nal. Now let us see how this affects our measure-
ment.
R ECE S Assume that we are making a measurement at

af PHASE g
rpetECTOR|{ Y

MICROWAVE
SOURCE

: @-’ - SPLITTER
s LONGER BY

ONE WAVELENGTH
LENGYH (360 degrees)

Figure 3-8. Split signal where path
length differs by exactly one wave-
length

AEFERENCE TEST
SHENAL SIGNAL

PHASE |

DEYTECTOR .

MICROWAVE ;
SOURCE

@’m SPLITTER
SAME PATH

LENGTH -BUT-
WAVELENGTH
55 NOW SHORTER

v

1.1 WAVELENGTHS = 306 degrees

Figure 3-8. Split signal where path
length is longer than one wavelength

FREQUENCY,
GHz

MEASURED PHASE

Figure 3-10.  Electrical Delay

1 GHz and that the difference in path-length be-
tween the two signals is exactly 1 wavelength. This
means that test signal is lagging the reference sig-
nal by 360 degrees (Figure 3-8). We cannot really
tell the difference between one sine wave maxima
and the next {they are all identical), so the network
analyzer would measure a phase difference of 0 de-

grees.

Now consider that we maike this same measurement
at 1.1 GHz. The frequency is higher by 10 percent so
therefore the wavelerigth is shorter by 10 percent.
The test signal path length is now 0.1 wavelength
Ionger than that of the reference signal (Figure 3-9).
This test gignal is:

1.1 X 360 = 386 degrees

This is 36 degrees different from the phase mea-
surement at 1 GHz. The network analyzer will dis-
play this phase difference as -36 degrees.

The test signal at 1.1 GHz is delayed by 36 degrees
more than the test signal at 1 GHz.

You can see that if the measurement frequency is
1.2 GHz, we will get a reading of -72 degrees, —108
degrees for 1.3 GHz, ete. (Figure 3-10), There is an
electrical delay between the reference and test sig-
nals. For this delay we will use the common indus-
try term of reference delay. You also may hear it
called phase delay. In older network analyzers you
had to equalize the length of the reference arm with
that of the test arm to make an appropriate mea-
surement of phase vs, frequency.

To measure phase on a DUT, we want to remove this
phase-change-vs.-frequency-due-to changes in the
electrical length. This will allow us to view the
actual phase characteristics. These characteristics
may be much smaller than the
phase-change-due-to-electrical length difference.

373XXA OM
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.
£ 3
b

m_tm.}j;,_%j@mmgzﬁouancv,
F4

SUBTRACT LINEAR
PHASE FROM
MEASURED PHASE

L

. MEASURED PHASE
E
2

Figure 3-12. Phase difference
increases linearly with frequency

t"7

A
s

111314
O et TN FREQUENCY,

- 1.2 GHz

RESULTANT PHASE

2" |

Figure 3-13. Resultant phase
with path length compensation in
place

There are two ways of accomplishing this. The most
obvious way is to insert a length of line into the ref-
erence signat path to make both paths of equal
length (Figure 3-11, below). With perfect transmis-
sion lines and a perfect splitter, we would then mea-
sure a constant phase as we change the frequency.
The problem using this approach is that we must
change the line length with each measurement
setup.

REFERENCE TEST
SIGNAL PHASE  SIGNAL
! "l DETECTOR

MICROWAVE e
SOURCE — -
;"J\/ Yy—
W’L SPLITTER
’A\/}\v'ﬂ‘v’*
BOTH LINE
LENGTHS
NOW EQUAL

Figure 3-11. Split signal where paths are of eq=ua£ length

Another approach is to handle the path length dif-
ference in software, Figure 3-12 (left) displays the
phase-vs.-frequency of a device. This device has dif-
ferent effects on the output phase at different fre-
quencies. Because of these differences, we do not
have a perfectly linear phase response. We can eas-
ily detect this phase deviation by compensating for
the linear phase. The size of the phase difference in-
creases linearly with frequency so we can modify the
phase display to eliminate this delay.

The 373XXA offers automatic reference delay
compensation with the push of a button. Figure 3-18
(left) shows the resultant measurement when we
compensate path length. In a system application
you can usually correct for length differences; how-
ever, the residual phase characteristics are critical,

3-8
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Network An-
alyzer Mea-
surements
PORT 1 PORT 2
:<~ —o
FORWARD REVERS
REFLECTION ouT GEFLEC';:;ON
i —O
Figure 3-14. Forward and reverse

meqsurements

521 FORWARD TRANSMISSION

POAT 1 PORT 2
0—:—_ ------ ;-WWO
11 FORWARD | DuT f?zz HEVERSE
REFLECTION / J \_AEFLECTION
.

omenr &

<
<
S$12 REVERSE TRANSMISSION

Figure 3-15. S-parameters

MENINEN
o NN NN

FREQUENCY

PHASE

Figure 3-16. Linear phase-with-
frequency waveform

ANALYZERS

Now let us consider measuring the DUT. Consider a
two port device; that is, a device with a connector on
each end. What measurements would be of interest?

First, we could measure the reflection characteris-
tics at either end with the other end terminated into
50 ohms. If we designate one end as the normal
place for the input that gives a reference. We can
then define the reflection characteristics from the
reference end as forward reflection, and those from
the other end as reverse reflection (Figure 3-14).

Secund, we can measure the forward and reverse
transmission characteristics. However, instead of
saying “forward,” “reverse,” “reflection,” and “trans-
mission” all the time,"we use a shorthand, That is
all that S-parameters are, a shorthand! The “8”
stands for scattering. The second number is the de-
vice port that the signal is being injected into, while
the first is the device port that the signal is leaving.
S11, therefore, is the signal being injected into port 1
relative to the signal leaving port 1. The four scat-
tering parameters (Figure 3-15)

g Si11 Forward Reflection
0 Ssz1 Forward Transmission
0 S99 Reverse Reflection
0 812 Reverse Transmission

S-parameters can be displayed in many ways. An
S-parameter consists of a magnitude and a phase.
We can display the magnitude in dB, just like a
scalar network analyzer. We often call this term log
magnitude.

We can display phase as “linear phase” (Figure
3-16). As discussed earlier, we can’t tell the
difference between one cycle and the next. There-
fore, after going through 360 degrees we are back to
where we began. We can display the measurement
from —180 to +180 degrees. The ~180 to +180 ap-
proach is more common. It keeps the display discon-
tinuity removed from the important 0 degree area
used as the phase reference.

373XXA OM
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POLAR DISPLAY There are several ways in which all the information

Figure 3-17. Polar display

SMITH CHART

INDUCTIVE

CAPACITIVE

Figure 3-18. Smith chart

can be displayed on one trace. One method is a polar
display (Figure 3-17). The radial parameter (dis-
tance from the center) is magnitude. The rotation
around the circle is phase. We sometimes use polar
displays to view transmigsion measurements, espe-
cially on cascaded devices {devices in series}). The
transmission result is the addition of the phase and
log magnitude (dB) information of each device’s po-
lar display.

As we have discussed, the signal reflected from a
DUT has both magnitude arid phase. This is be-
cause the impedance of the device has both a resis-
five and a reactive term of the form r+jx. We refer to
the r as the real or resistiveterm, while we call x
the imaginary or reactive term. The j, which we
sometimes denote as i, is an imaginary number. It ig
the square root of 1. If x is positive, the impedance
is induective, if x is negative the impedance is
capacitive,

The size and polarity of the reactive component x is
important in impedance matching. The best match
to a complex impedance is the complex conjugate.
This ecomplex-sounding term simply means an im-
pedance with the same value of r and x, but with x
of opposite polarity. This term is best analyzed using
a Smith Chart (Figure 3-18}, which is a plot of r and
x.

To display all the information on a single
S-parameter requires one or two traces, depending
upon the format we want. A very common
requirement is to view forward reflection on a Smith
Chart (one trace) while observing forward transmis-
gion in Log Magnitude and Phase {two traces). Let
us see how to accomplish this in the 373XXA.

The 373XXA has four channels. Each channel can
display a complete S-parameter in any format on ei-
ther one or two traces. All four S-parameters can be
seen simultaneously in any desired format. A total
of eight traces can be viewed at the same time.
While this is a lot of information to digest, the -
373XXA’s large color display makes recognizing and
analyzing the data surprisingly easy.

3-10
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NETWORK
ANALYZERS

MAGNITUDE AND PHASE OF
EACH ERROR SIGNAL [S MEASURED

MAG

|
\ prnse

THEN THE RESULTANT VECTOR IS
APPLIED MATHEMATICALLY, HENCE
YECTOR ERRQR CORRECTION

Figure 3-19. Magnitude and phase
measurements

Measurement
Error
Correction

Another important parameter we can measure when
phase information is available is group delay. In
linear devices, the phase change through the DUT is
linear-with-frequency. Thus, doubling the frequency
algo doubles the phase change. An important mea-
surement, especially for communications system
users, is the rate of change-of-phase-vs.-frequency
{group delay}. If the rate of phase-change-vs.-fre-
quency is not constant, the DUT is nonlinear, This
nonlinearity can create distortion in communica-
tions systems.

Since we can measure microwave signals in both
magnitude and phase, it is possible to correct for six
major error terms:

Source Test Port Match

Summary

0 Load Test Port Match

O Directivity

0 Isclation

O Transmission Frequency Response
0 Reflection Frequency Response

We can correct for each of these six error terms in
both the forward and reverse directions, hence the
name 12-term error correction. Since 12-term error
correction requires both forward and reverse mea-
surement information, the test set must be revers-
ing. “Reversing” means that it must be able to ap-
ply the measurement signal in either the forward or
reverse direction.

To accomplish this error correction, we measure the
magnitude and phase of each error signal (Figure
3-19). Magnitude and phase information appear as a
vector that is mathematically applied to the mea-
surement signal. This process is termed vector error
correction.

A network analyzer is similar to a sealar network
analyzer, The major difference it that it adds the ca-
pability for measuring phase as well as amplitude.
With phase measurements comes scattering, or
S-parameters, which are a shorthand method for
identifying forward and reverse transmission and
reflection characteristics. The ability to measure
phase introduces two new displays, polar and Smith
Chart. It also adds vector error correction to the
measurement trace. With vector error correction,

373XXA OM
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errors introduced by the measurement system are
compensated for and measurement uncertainty is
minimized. Phase measurements also add the capa-
bility for measuring group delay, which is the rate of

. change-of-phase-vs.-frequency (group delay). All in

all, using a network analyzer provides for making a
more complete analysis of your test device.

3-12
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Chapter 4
Front Panel Operation

This chapter describes the front panel keys, controls, and menus. The
chapter is organized into an overall description of the front panel
key-groups and detailed descriptions of individual keys within the

key-groups.

The following pages provide descriptions of the front panel key-groups.

Index 1.

Index 2.

Index 3.

CRT display: Displays any or all of the four mea-
surement channels, plus menus.

. Power: Turns the 373XXA on and off. When on, the

operating program runs a self test then recalls the
parameters and functions in effect when powered
down last.

.GP[B_ Indicators

Remote: Lights when the 373XXA switches to re-
mote (GPIB) control. It remains lit until the unit re-
turns to local control.

Talk: Lights when you address the 373XXA to talk
and remains lit until unaddressed.

Listen: Lights when you address the 373XXA to
listen and remains lit until unaddressed.

SRQ: Lights when the 373XXA sends a Service Re-
quests (SRQ) to the external controller. The LED re-
mains lit until the 373XXA receives a serial poll or
until the controller resets the SRQ function.

Local Lockout: Lights when a local lockout mes-
sage is received. The LED remains lit untii the mes-
sage is rescinded. When lif, you cannot return the
373XXA to local control via the front panel.
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Index 4,

Index 5.

Index 6.

Index 7.

Index 8,

Index 9.

Systern State keys

Default Program: Resets the front panel to the fac-
tory-preset state and displays Menu SU1 or SU3
(Appensix A). Pressing this key in conjunction with
the “0” or “1” key resets certain internal memories
and front panel key states (refer to paragraphs 4-5
and 4-10).

NOTE
Use of thig key will destroy front panel and
calibration setup data, unless they have
been saved to disk.

Utllity Menu: Displays the first in a series of
menus that let you perform diskette and other util-

ity-type functions and operations.

Port 1 Test Connector: Provides an input test con-
nection for the device-under-test (DUT).

_Calibration keys

Begin Cal: Calls up the first in a sequence of
menus that guide you through a measurement cali-
bration. Refer to paragraph 4-3 for a detailed dis-
cussion of the calibration keys, indicators, and
menus. '

Apply Cal: Turns on and off the applied error cor-
rection and tune mode. :

Amplifier Loop: Provides for inserting additional
amplification before the coupler.

Save/Recall Menu key: Displays the first of sev-
eral menus that let you save the current calibration
or front panel setup or recall a previously saved cali-

~ bration or setup.

Hard Copy keys

Menu: Displays option menus that let you define
what will happen each time you press the Start
Print key. The displayed menu also selects disk /O
operations.

Start Print: Tells the printer or plotter to start out-
put based on the current selections.

4-4
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Index 10.

Index 11.

Index 12.

Stop Print: Immediately stops printing the data,
clears the print buffer, and sends a form-feed com-
mand to the printer.

Markers/Limits keys

Marker Menu: Displays the first in a series of
menus that let you set and manipulate marker fre-
quencies, times, and distances.

Readout Marker: - Displays a menu that lists all of
the active markers. If no markers are active, the
marker menu is displayed.

Limits: Displays one of the menus that let you ma-
nipulate the limit linés displayed on the CRT.

Port 2 Test Connector: Provides an input test con-
nection for the device-under-test (DUT),

Display keys

Graph Type: Displays the two menus that let you

. choose the graph type for the active channel.

Set Scale: Displays the appropriate scaling menu,
based on the graph type for the active channel.

Auto Scale: Automatically scales the active chan-
nel for optimum viewing.

S Params: Displays Menu SP (Appendix A), which
lets you choose between S11, 812, S21, or 822. You
may display the same parameter on two or more
channels.

Ref Plane: Displays the first of two menus that let
you set the reference plane for the active channel in
time or distance. For a correct distance readout, you
must set the dielectric constant to the correct value.
Refer to the discussion in menu RD2 (Appendix A).

Trace Memory: Displays the menus that let you do
any of the following. (1) Store the measured data in
memory. (2} View the stored data. (3) Add, subtract,
multiply, or divide the measured data from the
stored data (normalize to the stored memory). (4)
View both the measured and the stored data simul-
tanecusly on the active channel. (5) Store/Recall
saved data to disk. Four memories exist — one for
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| Index 13.

Index 14.

Index 15.

Index 16.

each channel. This lets you normalize the data in
each channel independently. The LED on this but-
ton lights when the active channel is displaying
memory data or measurement data normalized to
memaory.

Bias Input connectors

Port 1: Provides for supplying a bias voltage for”
the Port 1 input.

Port 2: Provides for supplying a bias voltage for
the Port 2 input.

Enhancement keys:

Option Menu: Displays a series of menus showing
the choice of optional features.

Video IF BW: Displays a menu that lets you chose
between 10 kHz, 1 kHz, 100 Hz, or 10 Hz intermedi-
ate frequency (IF) bandwidth filters.

Avg/Smooth Menu: Displays a menu that lets you
enter values for Averaging and Smoothing.

Trace Smooth: Turns the trace smoothing function
on and off, '

Average: Turns the average function on and off.

Keyboard connector: Provides for connecting an
external IBM-AT-type keyboard. All alphanumeric
field entries can be input from this keyboard. These
inputs include Device 1D, Model, Date, Operator
Identification, frequencies, filenames, as well as
comment-type entries. The analog knob and keypad
input for these entries remains active. The F1 thru
F12 function keys can be used to access certain key
and menu functions. A template is provided. Two
versions of an actual-size template are provided in a
folout page at the end of this chapter in the event a
replacement is needed.

Diskette Drive: Provides a drive for the 3.5-inch,
high-density {1.44 MB) floppy diskette used to store
selected front panel setups and calibrations.

4-6
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Index 17.

Index 18.

Channels keys

Channel Menu: Displays a menu that lets you se-
lect the format for the number of channels dis-
played.

Ch 1: Makes Channel 1 the active channel. The ac-
tive channel is the one acted on by the keys in the
Display section. Only one channel can be active at
any one time.

Ch 2: Makes Channel 2 the active channel.
Ch 3: Makes Channel 8 the active channel.

Ch 4: Makes Channeél 4 the active channel.

Measurement keys

Setup Menu: Displays the first of several menus
that let you select functions affecting measure-
ments.

Data Points: Displays a menu that lets you select
between 1601, 801, 401, 201, 101, or 51 data points.

Hold: Toggles the instrument in and out of the
hold mode; or it triggers a sweep, depending on the
function selected in menu SU4 (Appendix A).

Domain: Displays the first in a series of menus
that let you set the Time Domain display parame-
ters. (This key is only active if your 373XXA is
equipped with the Time Domain option.)

0 If already in the Domain menus, pressing this
key will return to the first menu in the se-
quence.

t Ifin the Domain menus and another (non-time
domain) menu is displayed by pushing a menu
key, the last displayed domain menu
redisplays when the Domain key i8 next
pressed.

Applications Menu: Displays the first in a series of
menus that provide instructions for adapter removal
and gain compression.

373XXA OM
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Index 19.

Index 20,

Data Entry keys

Rotary Knob: Used to alter measurement values
for the active parameter (Start Frequency, Stop Fre-
quency, Offset, ete.).

Keypad: Provides for entering values for the active
parameter. The active parameter is the one to which
the menu cursor is pointing.

MHz/X1/ns/em: Terminates a value entered on the
keypad in the units shown—that is; megahertz for
frequency, unity for dimensionless or angle entries,
nanoseconds for time, or centimeters for length.

GHz10%ms/m: Terminates a value entered on the
keypad in the units shown —that is; gigahertz for
frequency, 1x10° power for dimensionless or angle
entries, microseconds for time, or meters for length,

kHz/107¥ psfmm: Terminates a value entered on
the keypad in the units shown—that is; kilohertz for
frequency, 1x107 for dimensionless or angle entries,
picoseconds for time, or millimeters for length.

Clear/Ret Loc;

a. Local (Non-GPIB) Mode: (1) The key clears en-
tries not yet terminated by one of the termina-
tor keys above, which allows the previously dis-
played values to redisplay. Or (2) the key turns
off the displayed menu and expands the data
area to fill the entire screen, if you have not
made any keypad entries needing termination.

b. GBIB Mode: The key returns the instrument to
local (front panel) control; unless the controller
has sent a local lockout message (LLO) over the
bus.

Menu keys
Arrow keys: They move the menu cursor up and
down to-select items appearing in the menu area of

the CRT.

Enter: Implements the menu selection chosen us-
ing the arrow keys.

4-8
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4-3 caLsration

KEY-GROUF,

DESCRIPTIONS AND

MENU FLOW

' Begm J Appiy
\Cal

MENU CAL_APPLIED

APPLY
CALIBRATION

FULL 12-TERM
($11, 21
522, $12)

APPLY ON (OFF)
CALIBAATION

TUNE MODE ON (OFF)

NO. OF FWD (REV)
SWEEPS BETWEEN
REV (FWD) SWEEPS
XXXXX SWEEPS
(XXXXX REMAINING)

PRESS <APPLY CAL>
TO TURN ON/OFF

PRESS <ENTER=>
TO TURN ON/OFF

The Calibration keys (Begin Cal and Apply Cal, left} are described be-
low. The calibration menus are diagrammed according to the method
of calibration performed: Standard, Offset-Short, TRM or LRL/LRM.
The menu sequencing is complex and looping and can be said to have
two parts; setup and calibration. The setup flow for the four calibra-
tion methods is diagrammed in Figures 4-2 thru 4-5. Each setup flow
chart leads to the main calibration sequence, which is diagramed in
Figure 4-6. A full description of each menu is provided in Appendix A,
where the menus are arranged in alphabetical order by call letter (C1,
C2, C8, etc).

Begin Cal Key: This key displays a menu that lets you initiate the
calibration sequence. That is, to begin a sequence of steps that corrects
for errors inherent in a measurement setup.

Apply Cal Key: This key displays a menu (left) that lets you turn on
and off the error correction that may be applied to the displayed chan-
nel(s) using the currently valid error-correction indicator. Additionally,
the menu lets you turn tune mode on and off and change the number
of forward sweeps between reverse sweeps {or reverse sweeps between
forward sweeps).

NOTE _
Pressing the Clear key while in a calibration setup or se-
quencing will let you abort the calibration and return to
the first setup menu.

373XXA OM
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Standard Calibration Setup Flow- Description

1.

2.

Pressing the Begin Cal key calls Menu C11.

With cne exception, the flow is from left to right in the direction of
the arrow head. The exception occurs in Menu C1, for the TIME

-DOMAIN choice. Here the flow direction reverses to Menu C2C

then returns to a left-to-right flow on to Menu C3 or C3D.

Arrowheads that point both left and right indicate that the flow re-
turns to the right-most menu after a choice had been made,

The group of menus to the left of Menu C3 and C3D are the initial
selection set and are essentially the same for all four calibration
types: Standard, Offset-Short, TRM, and LRIL/LEM.

The group of menus that follow Menu C3 or C3D are, for the most
part, type specific. The selection of Menu C3 or C3D depends upon
the choice made in Menu C11A; COAXIAL or MICROSTRIP. For
the Standard Calibration, the WAVEGUIDE selection in Menu
C11Ais not used.

4-10
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MENU C11A
MENU C11
Begin CHANGE
Ca i BEGIN CALIBRATION CAL METHOD
AND LINE TYPE
KEEP EXISTING To Menﬁ
CAL DATA SUUSU3T | NEXT CAL STEP
REPEAT ) ToCal ™ | CALMETHOD
PREVIOUS CAL @j STANDARD
AUTOCAL (NOT USED FOR
WAVEGUIDE)
CAL METHOD
STANDARD OFFSET SHORT
TRANSMISSION LRLARM
LINE FYPE:
TRANSMISSION
200000 LINE TYPE
CHANGE CAL P o
METHOD AND
LINE TYPE WAVEGUIDE
| NEXTCAL STEP MICROSTRIP
E PRESS <ENTER> PRESS
O SELECT <ENTER>
v TO SELECT
MENU C5
MENU C5D
SELECT
CALIBRATION TYPE SELECT USE
OF 1SOLATION
FULL 12-TERM P N CALIBRATION
1 PATH - MENU C5A
2 PORT b INCLUDE
SELECT B ISOLATION
TRANSMISSION 1 PATH 2 PORT i (STANDARD}
EREQUENCY . CALIBRATION TYPE
RESPONSE oyl g
. FORWARD PATH
REFLECTION - (511, 824) ISOLATION
ONLY REVERSE PATH PRESS <ENTER»
PRESS <ENTER> ERSE 70 SELECT
TOSELECT (822,812
PRESS <ENTER> MENU £2¢
TO SELECT
CALIBRATION
RANGE
MENU C5B
EnuC HARMONIC CAL
SELECT FOR TIME DOMAIN
— TRANSMISSION —‘
FREQ RESPONSE START (STEF}
\ 4 CALIBRATION TYPE XXX KCHAXNKK GHZ
MENU C5C EQRWARD PATH APPROXIMATE STOP
s21) XHOXIOCOOO0K GHz
SELECT
REFLECTION ONLY REVERSE PATH USING ABOVE
CALIBRATION TYPE 813 START AND STOP
BOTH PATHS WILL RESULT IN
PORT 1 ON XXX DATA POINTS
(531;1 i {521, 512) XKKJOOOOXKXX GHz
TRUE STOP FREQ
PORT 2 ONLY PRESS <ENTER> :
(522) TOSELECT NEXT CAL STEP
BOTH PORTS »
{511, 522) PRESS <ENTER>
TO SELECT
PRESS <ENTER>
TO SELECY

MENU C
MENU C2 CAL FF
CAl FREQ RANGE CENTER
XK, XXX
START
XXX XIOOXKAXK GHz SPAN
sTOP FXRIXX
XXX XHOXKXKK GHE L] SET STA
SET CENTERISPAN  fr—Jiipd XXX DAY
XXXXKX
XXX DATA POINTS STEP SE
YIOLXIODCKHKKHK GH2
STEPSIZE NUM OF
1501 MAS
NUM OF DATA POINTS BT MAX
1601 MAX PTS 401 MAX
801 MAX PTS 201 MAX
401 MAX PTS 101 MAX
201 MAX PTS 51 MAX F
101 MAX PTS
51 MAX PTS NEXT C#
PRESS
NEXT CAL STEP TO £
PRESS <ENTER>
TO SELECT e ——
MENU C28
SINGLE POINT
ENY O C.W. CALIBRATION
C.W. FREQ
SELECT
GALIBRATION PHHIOOOXX CHz
N I
DATA POINTS _ NEXT CAL STEP
NORMAL i 2
(1601 POINTS PRESS <ENTER>
MAXIMUM TO SELECY
W, I
{1 POINT)
MENU C2D
N-DISCRETE
FREQUENCIES [  DISCRETE FILL
(2 TG 1601
POINTS) INPUT START,
INCR, POINTS,
TIME DOMAIN THEN SELECT
{HARMONIC} *FILL RANGE"
PRESS <ENTER> START EREQ
TO SELECT YOO KXHXKXKKNK BHz
A INGREMENT
XXX XXXXXKXXXGHZ
NUMBER OF PTS
XXX POINT(S)
STOP FREQ
KXHXHHXHKKHXHK Ghiz
FILL RANGE
{ XXX ENTERED} <4
INDIVIDUAL
FREQ INSERT
CLEAR ALL
FINISHED
NEXT CAL STEP —
PRESS <ENTER>
TO SELECT

* Setup Menu SU1/8U3 - See Figure 4-6
" Cal Seq (Calibration Sequence) — See Figure 4-5
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MENU C14
MENU C11A
BEGIN CALIBRATION
CHANGE
KEEP EXISTING | T0 Meniu CAL METHOD
.CAL DATA sutisL3 Y AND LINE TYPE
REPEAT To Cat NEXT CAL STEP
PREVIOUS CAL N\ Sea” CAL METHOD
AUTOCAL
~ STANDARD
CAL METHOD {NOT USED £OR
STANDARD WAVEGUIDE)
TRANSMISSION OFFSET SHORT
LINE TYPE:
. XX LRULRM
o TRASHISSON
METHOD AND
LINE TYPE b e S PITONE
NEXT CALSTEP [ WAVEGUIDE
PRESS <ENTER> | MICROSTRIP
TO SELECT
(- PRESS
<ENTER>
TO SELECT
¥ ,
MENU C5
: MENU C5D
SELECT ;
CALIBRATION TYPE | SELECT USE
OF 1SOLATION
FULL 12-TERM ; IN CALIBRATION
1PATH b MENU G54
2 PORT g > P INCLUDE
‘ 1SOLATION
TRANSMISSION | 1 PATH 2 PORT (STANDARD)
EREQUENCY e CALIBRATION TYPE
RESPONSE EXCLUDE
: FORWARD PATH ISOLAT
REFLECTION ™ ($11, $21) SOLATION
ONLY REVERSE PATH PRESS <ENTER>
PRESS <ENTER> | TO BELECT
TOSELECT | B2z, 812)
: PRESS <ENTER>
T0 SELECT —
MENLU €26
MENU €58 CM&iﬁgEON
SELECT
- ] HARMONIC CAL
TRANSMISSION
‘ FREQ RESPONSE FORTIME DOMAIN
‘ CALIBRATION TYPE
¥ . START (STEP)
MENU £5C ] FORWARD PATH HXX. GHz
: (821}

SELECT - APPROXIMATE STOP
REFLECTION ONLY REVERSE PATH XXX GHz
CALIBRATION TYPE (512)

BOTH PATHS g‘ﬁ?ﬁr ii%vs?mp
191?; 1ONLY (821, 812) WILL RESULT IN
{ XXX DATA POINTS
BORYT 2 ONLY PRESS <ENTER» KK IOOOOTHX GHz
(522} TO SELECT TRUE STOP FREQ
BOTH PORTS L NEXT CAL STEP
(814, 522}

PRESS <ENTER>
PRESS <ENTER> ¥O SELECY
TO SELECT

MENU C2 GAL FREQ RANGE
CAL FREGQ RANGE CENTER
XK XXKIKX XXX BHz
START
YORXIXOOOHRK, GHz SPAN
sTOP XAXIOCOOGENK GHz
KUK GHE o SET STARTISTOP
SET CENTER/SPAN | XXX DATA POINT(S}
XX XXXXXXKXX Ghiz
YO DATA POINTS STEP SZE
XHX. Gz
STEPSIZE NUM OF DATA POINTS
1601 MAX FTS
NUM OF DATA POINTS 801 MAX PTS
1601 MAX PTS 401 MAX PTS
801 MAX PTS 201 MAX PTS
A01 MAX PTS 101 MAX PTS
201 MAX PTS 51 MAX PTS
101 MAX PTS
5t MAX PTS NEXT CAl §TEP
PRESS <ENTER>
NEXT CAL STEP TO SELECT
PRESS <ENTER>
TG SELECT
h
MENU C2B
SINGLE POINT
MENU ©1 C.W. CALIBRATION
CW. FREQ
SELECT
CALIBRATION XX XKXXKKKK, GHz
DATA POINTS
NEXTCALSTEP |77
NORMAL Ml o
{1801 POINTS PRESS <ENTER>
MAXIMUM TO SELECT
CW. L
{1POINT
N-DISCRETE MENU C2D
FREQUENCIES
{2 TO 1601 DISCRETE FiLL
POINTS) INPUT START,
TIME DOMAIN INGR, POINTS,
(HARMONIC) THEN SELECT
"FILL RANGE"
PRESS <ENTER>
TO SELECT START FREQ
XXX KAXHKKKXK GHz
h INCREMENT
HOOK XKXKKFHKK Gz
NUMBER OF PTS
XXX POINT(S)
STOP FREQ
YOO IOODXHXH GHZ
FILL RANGE ]
{ XXX ENTERED)
NDIVIDUAL
FREQ INSERT
CLEAR ALL
FINISHED e
NEXT CAL STEP
PRESS <ENTER>
TO SELECT
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WENU CH1

BEGIN CALIBRATION

KEEP EXISTING
CAL DATA

REPEAT
PREVIOUS CAL
AUTOCAL

CAL METHOD
STANDARD

TRANSMISSION
LINE TYPE:
XRIOOOX

CHANGE CAL
METHOD AND
LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

To Menu
SUSU3*

To Cal
Seq "t

MENU C11A

A

CHANGE
CAL METHOD
AND LINE TYPE

NEXT CAL STEP
CAL METHOD

STANDARD
(NOT USED FOR
WAVEGUIDE)

OFFSET SHORT
LRLARM

TRANSMISSION
LINE TYPE

COAXIAL
WAVEGUIDE
MICROSTRIP

PRESS
<ENTER>
TG SELECT

MENU &2
MENLU C2 CAL FRE
CAL FREQ RANGE CENTER
YOOXHK
START
MK AKHKIOUKKAXK, GHz SPAN
arop XK KKK
HOCKODOKKKK GHz SET STAR
SET CENTER/SPAN P XOOK DATA
HOLXHXKK
XXX DATA POINTS STEP SIZE
HARIOOVOC GHz
STEPSIZE NUMOF
1601 MAY
NUM OF DATA POINTS 801 MAX
1801 MAX PTS 401 MAX
801 MAX PTS 201 MAX
401 MAX PTS 101 MAX
201 MAX BTS 51 MAXF
101 MAX TS
51 MAX PTS NEXT CAL
PRESS <
Nw CAl STEP TO SE
PRESS <ENTER> b
TO SELECT —
MENU C5D
SELECT USE MENU C28
OF ISOLATION
IN CALIERATION SINGLE POINT
NCLUBE MENU G4 C.W, CALIBRATION
ISOLATION SELECT )‘&W- FREQ -
(STANDARD) CALIBRATION - z
e DATA POINTS
EXCLUDE - o | NEXT CAL STEP
NORMAL P
ISOLATION {1601 POINTS F PRESS <ENTER>
PRESS <ENTER> MAXIMUM TO SELECT
TO $ELECT oW,
{1POINT) MENU C20-
N-DISCRETE
Fy— FREQUENCIES [~ DISGRETE FILL
fgﬁ{ssim INPUT START,
CALIBRATION INCR, POINTS,
RANGE |  TIME DOMAIN THEN SELECT
{HARMONIC) “FILL RANGE"
HARMONIC GAL
FOR YIME DOMAIN PRESS <ENTER> START FREQ
TG SELECT XXX, GHz
START (STEP) INCREMENT
HRACOUCOON GHz XXX KHEKXKXKXGHE
APPROXIMATE STOR NUMBER OF PTS
SO IOOXIEXXX GHz XXX POINT(S)
USING ABOVE STOP FREQ
START AND STOR YHHUIKNIOTHHK, GHz
WILL RESULT IN Bl RANGE
XXX DATA POINTS { XXX ENTERED) &3P
YK IOOOOOKNX GHZ
TRUE STOP FREQ INDIVIDUAL
FREQ INSERT
NEXT CAL STEP CLEAR ALL
FINISHED
"“?S’i-;fggi“’ NEXT CAL STEP —
PRESS <ENTER>
TO SELECT
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MENU C11

BEGIN CALIBRATION

KEEP EXISTING
CAL DATA

REPEAT
PREVIOUS CAL
AUTOCAL

CAL METHOD
STANDARD

TRANSMISSION
LINE TYPE:
KOO0,

CHANGE CAL,
METHOD AND
LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TG SELECT

To Menu
PSSR
Y To Cat

Sag ™

—>

MENU C11A

CHANGE
CAL METHOD
AND LINE TYPE

NEXT CAL STEP
CAL METHOD
STANDARD

(NOT USED FOR

WAVEGUIDE)
OFFSET SHORT
LRULRM

TRM

TRANSMISSION
LINETYPE

COAXIAL
WAVEGUIDE
MICROSTRIP

PRESS <ENTER>
TO SELECT

MENU C5D

SELECT USE
QOF ISOLATION
N CALIBRATION

INCLUDE
ISOLATION
{STANDARD;

EXCLUDE
ISOLATION

PRESS <ENTER>
TO SELECT

MENU C2C

CALIBRATION
RANGE

HARMOMIC CAL
FOR TiME DOMAIN

START {STEF}
KHXK. GHz

APPROXIMATE STOP
XAX, GHz

USING ABOVE
START AND STOP
WILL RESILT IN
XXX DATA POINTS

SOCKXHOOOKNK GHz
TRUE STOP FREQ
NEXT CAL 8TEP

PRESS <ENTER>
TO SELECT

MENUC
MENU C2Z CALFR
CAL FREG RANGE CENTER
START S
KX IOHHIHXX GHz SPAN
stop XXX
JOOLIOO000 GHz il SET STAS
BET CENTER/SPAN -——~——-> XOX DATY
XXX000K
XXX DATA POINTS STEP SIZ
XXX GHz
SYERSIZE NUM OF [
1601 MA
NUM OF DATA POINTS 801 MA
1601 MAX PTS 401 M
801 MAX PTS 201 MA>
401 MAX PTS 101 MAX
201 MAX PTS 51 MAX
101 MAX PTS
51 MAX PTS NEXT CA
PRESS
NEXT CAL STEP oS
PRESS <ENTER>
TO SELECT
&
MENU C2B
SINGLE POINT
MENU €1 C.W, CALIBRATION
C.W, FREQ
SELECT
CALIBRATION MEIOOCOHAX GHz
DATAPOINTS NEXT CAL STEP
NORMAL L~
{1501 POINTS PRESS <ENTER>
MAXIMUM TO SELECT
W, —
{1 POINT} MENU G20
N-DISCRETE
FREQUENCIES PP  DISCRETE FILL
(9201;,?{36)01 INPUT START,
INCR, POINTS,
TIME DOMAIN THEN SELECT
(HARMONIC) “FILL RANGE"
PRESS <ENTER> START FREQ
TO SELECT FOOK XHOOOTXKXK GHz
INCREMENT
OO0 ROCOUKK GHE
NUMBER OF PTS
XXX POINT(S)
STOPR FREQ
KOO ERX K GHz
FILL RANGE
{ XXX ENTERED) i i
INDIVEDUAL
FREQ INSERT
CLEAR ALL
FINISHED
NEXT CAL STEP —
PRESS <ENTER>
TO SELECT
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SAVE/RECALL
KEY GROUP

4-4  savemecaLt MENU

Pressing this key displays the first of a menu set (below) that lets you

KEY, DESCRIPTION AND  save or recall control panel setups and calibration data. Full menu de-
MENU FLOW scriptions can be found in the alphabetically ordered Appendix A un-
der the menu’s call letters (SR1, SR2, SR3, ete).
MENU SF3 ALTERNATIVE TEXT 4
1 - SAVE FRONT RECALL FRONT
e = aniastus] PANEL SETUP TO E FANEL SETUP FROM 3
o) ohe UaQ &
QD 2E2 90 INTERNAL MEMORY INTERNAL MEMORY §
8 : g MEMORY
MEMOBY 2
% % MEMORY 3 Note
An asterisk {*) next to
MEMORY 4 a memory iocation indicates
MEMORY 4 7 that it has stoved data.
I MEMORY &
MEMORY &
MEMORY 7
MEMORY &
MEMCRY 9
MENU SR1 RECALL MEMOHY 10
(OR SAVE)
SAVE/RECALL PREVIOUSMENU
FRONT PANEL FRONT PANEL
AND CAL DATA SETUP IN gy PRESS <ENTER>
INTEANAL MEMORY TO SELECT
SAVE : o
HECALL ERONT PANEL USE KEYPAD
PRESS <ENTER> SETUR AND
TO SELECT —® At DATA
FUNCTION ON HARD DISK
FRONT PANEL
SETUP AND : :
AL DATA Either Disk
ON ELOPPY DISK
: SAVE RECALL
PRESS <ENTER> Y . A
TO SELECT MENLI DSK3 MENU DSK2
SELEGT FILE SELEGT FILE
TO OVERWRITE T READ
CREATE NEW FILE FiLE 1
: FILE2
FiLE 1 FiLE 3
FiLE2 FILE &
FLE 4 FILES
FLES FLE?
FILEG FiLE®8
FILE7 _
Pl PREVIOUS MENU
PRESS <ENTER
PREVICUS MENU 0 SELECT
PRESS <ENTER> PRESS <1» FOR
TO SELEGT PREVIOUS PAGE
FRESS <1> FOR
PREVIOUS PAGE PRESS <2> FOR
— NEXT PAGE
PRESS 2> FOR
NEXT PAGE




MEASUREMENT
KEY GROUP

FRONT PANEL
OPERATION

4-5 MEASUREMENT

KEY-GROUP,
DESCRIPTION AND
MENU FLOW

The individual keys within the Measurement key-group are described
below. Flowcharts of the Setup Key and Data Points key menus are
shown in Figure 4-7. As described for the calibration menus, the flow
is left-to-right and the double arrowheaded lines indicate that the flow
returns to the calling menu once a selection has been made.Full menu
descriptions can be found in the alphabetically ordered Appendix A un-
der the menu’s call letters (SUL, SU2, DF, etc).

Setup Menu Key: Pressing this key calls Sweep Setup Menu SU1 or
SU3. Depending upon which menu items you select, additional menus
may also be called.

Data Points Key: Pressing this key calls Menu SU9 or SUSA. Menu
SU9 provides for data point selection. Menu SU9A. is called if the C.W.,
MODE selection i in Menu SU1 is on. -

Hold Key: If the instrument is sweeping, pressing this key results in
an immediate halt of the sweep at the current data peint. The LED on
the button lights, indicating that the Hold Mode is active.

If you restart the sweep after performing any recall-from-disk opera-
tions in the Hold Mode (sweep stopped at some data point), the sweep
restarts from the beginning. The instrument may be taken out of the
hold mode as follows:

0 By pressing the Default Program butten. This causes the
373XXA to revert to a predefined state.

0 By pressing the BEGIN CAL key. This causes the 373XXA to re-
sume sweeping and begin the Calibration Menu sequence.

NOTE
See the description for Menu SU4 for a discussion of the
interaction between the Hold Mode and the selection of
“SBingle Sweep” or “Restart Sweep”

Domain Key: This key function is fully described in paragraph 4-2
(page 4-7). Additionally, if the Time Domain option is installed, mak-
ing a selection other than “Frequency Domain” lets you display mea-
sured data in the time domain. It also calls a further sequence of Time
Domain Menus. Refer to paragraph 9-2 for additional details.

Appl: Pressing this key calls a menu that lets you select the following
applications: Adapter Removal, Swept Frequency Gain Compression,
or Swept Power Gain Compression.

4-20
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FRONT PANEL CHANNELS
OPERATION KEY GROUP

4" 6 CHANNELS KEY-GROUP,  The individual keys within the Channels key-group are described be-
DESCRIPTION AND - low.
MENU FLOW :
Ch 1-4 Keys: These keys (below)} define the active channel, One (and
only one) must always be active as indicated by the associated LED.
Pressing a button makes the indicated channel active. If channel indi-
cated by the key is already active, pressing the key has no effect.

The active channel will be the channel acted upon by the S Params,
Graph Type, Ref Plane, Trace Memory, Set Scale, Auto Scale,
Markers/Limits and Domain keys. When in the single channel display
mode, the active channel will be the one displayed.

Channel Menu : Pressing this key calls menu CM (below). Here, you
select the number of channels to be displayed. When in the single dig-
play mode, only the active channel will be digplayed. Full menu de-
scription can be found in the alphabetical listing (Appendix A) under
the menu’s call letters (CM).

F

H

I
G
[ —]
i
HEE
ul
e
L
[

e TR = e o

¥y
MENL CM

SELECT
DISPLAY MODE

SINGLE
CHANNEL

DUAL
CHANNELS 1 43

OVERLAY DUAL
CHANNELS 14 3
DUAL

CHANNELS 2 & 4

| OVERLAY DUAL
CHANNELS 24 4

ALL FOUR
CHANNELS

PRESS <ENTER>
TOSELECT
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DISPLAY
KEY GROUP

FRONT PANEL
OPERATION

4-7 DpispLAY KEY-GROUP

DESCRIPTION AND
MENU FLOW

The individual keys within the Display key-group are described below.
Menu flow diagrams are shown in Figure 4-8. Full menu description(s)
for menu SP and all others mentioned below can be found in the Ap-
pendix A alphabetical listing under the menu’s call letters (SP, GT1,
RD1, ete).

Graph Type Key: Pressing this key calls menu GT1 or GT2. These
menus let you select the type of display to appear on the active chan-
nel for the selected S-Parameter.

Set Scale Key: Pressing this key ealls the éppropriate scaling menu
(881, 882, S83, etc.) depending upon the graph type being displayed
on the active channel for the selected S-Parameter.

Auto Scale Key: Pressing this key autoscales.the trace or traces for
the active channel. The new scaling values are then displayed on the
menu {if it is displayed) and graticule. The resclution will be selected
from the normal sequence of values you have available using the knob.
When the active channel has a Real and Imaginary type display, the
Iarger of the two signals will be used to autoscale both the real and
imaginary graphs. Both graphs will be displayed at the same resolu-
tion.

S Params Key: Pressing this key calls menu SP. This menu allows
you to select the S-Parameter to be displayed by the active channel for
the selected S-Parameter.

Ref Plane Key: Pressing this key calls menu RDI. This menu lets
you input the reference plane in time or distance. You do this by se-
lecting the appropriate menu item. For a correct distance readout, the
dielectric constant must be set to the correct value. This is accom-
plished by selecting SET DIELECTRIC, which calls menu RD2.

4-24
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FRONT PANEL DISPLAY
OPERATION KEY GROUP

On menu RD1, selecting AUTO automatically adjusts the reference de-
lay to unwind the phase for the active channel.

The 373XXA unwinds the phase as follows:

0 First, it sums the phase increments between each pair of mea-
sured data peints, then it takes the average “Pdelta” over the en-
tire set of points.

0 Next, it corrects the phase data by applying the following for-
mula:

B prect = F,

measured

- NxP,,.
Where P = phase

Assuming there are fewer than 360 degrees of phase rotation between
each data point, the operation described above removes any net phase
offset. The endpoints of the phase display then fall at the same phase

value.

Trace Memory Key: Pressing this key brings up menu NO1. This
menu—which relates to the active channel—allows you to store data
to memory, view memory, perform operations with the stored memory,
and view both data and memory simultanecusly. Four memories exist,
one for each channel. This allows each channel to be stored and nor-
malized independent of the other channels. Data from the trace mem-
ory may be stored on the disk or recalled from it.

NOTE
Trace memory will automatically be set to “VIEW DATA”
(that is, turned off), if a sweep with a greater number of
points is selected while operating on a stored trace.
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DISPLAY
KEY-GROUP

¢ == oD
BEEE
i'c:x' oao’o 0
i galo]ifale’s!
R w— (1 1000 0
@f 00 0O 000‘885?\800
|
o e mam e D e
) !

Bwsipy

Hough
5

@

, See sheed 2
i
MENU 372
MENLD GT1
SELECT
SELECT

SELECT o GRAPH TYPE
LOG MAGNITUDE SMITH CHART
(ADMITTANCE}

PHASE

LINEAR POLAR

LOG MAGNITUDE LOG POLAR

AND PHASE LINEAR MAG

SMITH CHART LINEAR MAG

(IMPEDANCE} AND PHASE

SWR REAL
GROUP DELAY IMAGINARY
POWER OUT > REAL AND
WORE IMAG NARY
PRESS <ENTER> MORE
TO SELECT

AND RESUME CAL "

* Appears for CAL_SSXX Menus

PRESS <ENTER>
TO SELECY

AND RESUME CAL

I v
MENU 887 MENU 554 MENU S55 57
or CAL_581 of CAL_SS4 GAL $8¢
SET SCALING
SET SCALING SET SCALING CR PRESS
OR PRESS OR PRESS CAUTOSCALE:
<AUTOSCALE> <AUTOSCALE>
408 MAG- LOG MAG- LINEAR MAG-
RESOLUTION RESOQLUTION
XX XXX dBIDIW RESOLUTION KXXXX DN
REFERENGE vALUE | | TOXdBOIY iiiiﬁi’*ﬁ)ﬁ v
XXX XXX dB REF ERENCE VALUE :
REFERENCE 4INE XXX XXX a8 ;EFER&NCE LN
X REFERENCE LINE
PHASE- X -PHASE-
RESOLUTION PRESS <ENTER> Q)E(i?(“i,ggf‘
XX.XX "DV TO RESUME CAL '
REFERENCE VA
oxocs e VALUE oo
REFERENCE LINE REFERENGE LIN
X X
PHASE SHIFT PRESS <ENTER>
XXX TO RESUME CAL
PRESS <ENTER> ,
TO RESUME CAL
A
I &
v v
MENL §57 or CAL_SS7 MENU SS513 or CAL_8813 MENU $812 0r C
SET SCALING SET SCALING SET SCAl
OR PRESS OR PRESS OR PRES
<AUTOSCALE> <AUTOSCALE> <AUTOSC
-GROUP DELAY- -SWR- -REAL-
RESOLUTION RESOLUTION
XXX XXX 1s/DV XXXXX U RESOLUTON
REFERENGE VALUE REFERENGE VALUE HXXHX DT
XXX XXX U
XXXXXX ts REFERENCE
REFERENCE LINE iEFERENCE LINE XXX XXX pU
X
APERTURE PRESS <ENTER> » ;‘EFERE NCE
XX PERCENT TO RESUME CAL
OF SWEEP
XX XX AMAGINARY
PRESS <ENTER> . RESOLUTIO!
TO RESUME CAL XX.XX DEGIT
REFERENGCE
XXX XXX ¢
REFERENCE
X
PRESS <ENTE
TO RESUME €
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Figure 4-8.

Grep
Type

A4

MENU SP

SELECT
PARAMETER

821, FWD TRANS
b2 /a1

S11, USER 2
b2 i1

§12, REV TRANS
b1/a2

522, REV REFL
b2 /a2

PRESS <ENTER>
TO SELECT

PRESS <1>
TO REDEFINE
SELECTED PARAMETER

MENU PD2

MENU PD1

-

PARAMETER
DEFINITION

821 JUBER 1

USER RATIO
bZ f a1

USER PHASE LOCK
&1

USER LABEL
CHANGE RATIO
CHANGE

PARAMETER RATIO

NUMERATOR
a1 (Rg)

a2 (Rb)

b1 (Ta)

b2 (Th)

1 {UNTTY)

DENCMINATOR
al (Ra)

a2 (Rb)

b1 (T3}

b2 {Tb}

1 (UNITY)

PREVIOUS MENU

PRESS <ENTER>
TO SELECT

MENU PD3

PHASE LOCK

CHANGE LABEL
PREVIOUS MENU

PRESS <ENTER>
TO SELECT
CR SWITCH

Display Key-Group Menus (2 of 2

Y

PARAMETER
DEFINITION
PHASE LOCK
a1 (Ra}
82 (Rb}
PREVIOUS MENU

PRESS <ENTER>
TG SELECT

() (29

MEM

SELEC

ABCDE
NOPGR!
0123
3%,
BKSP (

TURP
TOIN
CHARA
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Figure 4-9. Enhancement Key-Group (Options Menu Key

MENU TRIG MENU ORP1
= a2 dvies]
5 omnm 00 TRIGGERS REAR PANEL,
= @ VIR DO MEASUREMENT QUTPLT CONTROL T WENTGR
D% Dgg 808 INFERNAL OUTPLT ON (0FF) SELECT MOD
SELECT MODE
EXTERNAL FOR OUTRUT
== o a9 HORIZONTA
@% oo 0o 0oo aiian LF. CALIBRATION HORZONTAL
Py AUTOMATIC ON (CFF) GR PHASE LOGK VERTICAL
. =
D T OO I7.cAL scaLiG Prase Loc
r TRIGGER STARTILOCK  at PHESS <ENT}
LE CAL XXXV TO SELEC
Ennancane
¥ pruss <enTER> ST?(?XOX‘,:(K v 2z
- TO SELECT
e OR TURN ON/OFF VERTICAL SCALING
— RESOLUTION
- iy
Morn:
REFERENCE VALUE
0.00 VDIV o
MENU DG -
MENU OPTNS PRESS <ENTER> pE
DIAGNOSTICS TO SELECT
OPTIONS OR TURN ONIOFF c
TRIGGERS START SELF TEST o
REAR PANEL READ SERVICE LOG [ B! 5
QUTPUT
DIAGNOSTICS Jo.| NSTALLED OFTIONS pr
P, MELIVETER WAvE R — &
BAND DEFINITION o
MEN
RECEIVER MODE TROUBLESHOOTING Ny DB5_SRC
(FOR SERVICE » HARDWARE #
SOURCE CONFIG USE ONLY) CALIBRATION
TEST SETCONFIG | AW CALBRATIONS P MENU DG5S (FOR SERVICE L
ONIOFF} (FOR SERVICE HARDWARE LISE ONLY)
DURING RETRACE USE ONLY) CALIERATIONS
PRESS <ENTER> PRESS <ENTER> ﬁ&“&eﬁ‘j'” w,| START SOURCE
T0 SELECT TO SELECT FREQ GALIBRATION — =T
wor LO1 —
MULTIPLE SOURCE CALIBRATION PREVIOUS MENU DEFINE L
CONTRO, 1.02 PRESS <ENTER® BAND 1
y SEE NOTE CALIBRATION 7O 8ELECT i
MENLU SC SOURCE FREQUENGY] g;!s:é";:i(
S CALIBRATION P e
SOURCE CONF# < T
MENG OM1 SOURCE ALC = m” STAf
SOURCE 4 MULTPLE CALIBRATION (e B ARDWARE K00
ACTIVE [ INACTIVE SOURCE CONTROL CALIBRATION BAND §TO!
S SOURCE LOCK {FOR SERVICE XA IO
SOURCE LOCATION g DEFINE BANDS THRESHOLD . USE ONLY}
INTERNAL / EXTERNAL SOURCE CONFIG CALIBRATION BAND FUNC
GPIB ADDRESS DISK EDIT SYSTE
START ALC
4 gg;;'g;ﬁmg OPERATIONS FRES CALIBRATION EQUATHON!
GPIB CONTROL ON {OFF STORE BA
QFF MENU BANDS STC
i‘;ﬁf‘ fmcnvs DEFINE PRESS <ENTER> PREVIOUS MENU (XXX
TO SELECT PRESS <ENTER>
ON TO SELECT CLEAR ALL
SOURCE LOCATION DEFINITION
EXTERNAL (A v~ MORE
GPIE ADDRESS PRESS <ENTER> - gg angéw
5 MENU RCVA TO SELECT ENG RoE .
GPIB CONTROL ON (OFF) RECEVER MODE s PR,?gssgﬁ
PREVIOUS MENU STANDARD. RUSE iy
PRESS <ENTER> oo BEFIED > ECEIVER MODE
TG SELECT j SOURCE LOGK " MENU O
OR TURN ONIOFF SOURCE CONFIG TRACKING R | MENUC
MENU OT81 INTERN
‘N&Dog*:d;"g%‘;gm" SETON TEST SET TEST S
CONFIGURATION .
PRESS <ENTER> PRESS <ENTER> Pl WARNR
TC SELECT TO SEECT INTERNAL CONTING
MILLIMETER WAVE WILL INVAL
CURRE!
P PRESS <ENTER> SETUR §
1O SELECT CALIBRA!
NOTE: GOES TO MENU MMW4 IF PRESS <El
37354 TEST SET IS INSTALLED (SEE CHAPTER 11) TO CONT
PRESS <C
TO ABC
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MENU PM2
DATA OUTPUT
L = o BED HEADERS
' SD ® ] gg MODEL  ON (OFF
Jeifito] L {OFF) P T——
.. XICOVCOUNAN
Oonaiio o
ot Doiiood DEVICE 1D ON (OFF) v
. HHRKHKKHHKKKK
TR R OxQLoHa O
5163 53 gobidhs|Bag e s TEee €
LOGO SETUP "
0 j O (é LOGO ON (OFF} COMMENT ON (OFF} \f—Pp-
0] LOGO TYPE DATE ONOFE) gl
f : STANDARD
Hard Cop USER LOGO SETUPLOGO
MENLU PM1 PRESS <ENTER>
Menui—p INSTALL USERLOCO TO TURN ON/CGFF
OUTPUT DEVICE FROM FLOPPY DISK
PRINTER EOR PRINTER PRESBS «1»
Start Stop | | PLOTTER FOR PLOTTER TO CHANGE
Print Print DISK FHLE 3
PREVIOUS MENU
- . SETUP & OPERATIONS PRESS <ENTER=
SETUR HEADERS TO TURN ONIOPE
DISK OPERATIONS Lo MENU PM4
OUTPUT OPTIONS HARD COPY
PRINT OPTIONS DISK OPERATIONS
MENY PME TABULAR DATA 14
PLGT GPTIONS FROM HARD DiSK
v DISK FILE OPTIONS Loy PRINT OFTIONS TO PRINTER
MENU DSK3 PRESS <ENTER> PRINTER TYPE TABULAR DATA
TO SELECT SE— FROM FLOFPY DISK
SELECT FILE THINKJET TO PRINTER
TO OVERWRITE DESKJET
PRESS <ENTER>
CREATE NEW FiLE EPSON 1O SELECT
FILE 1 FORMAT OF
FLER PRINTER OUTPUT
FILE 3 GRAPHICAL DATA
FILE 4 TABULAR DATA
FILE &
PRESS <ENTER>
FILE & TO SELECT
FILET
FILE 8
PRESS <ENTER> MENL BL1
TO SELECT
PRESS <> FOR PLOT OFTIONS
PREVIOUS PAGE
FULL PLOT
PRESS <2> FOR
NEXT PAGE ORJECTS TO PLOT
HEADER  ON (OFF)
MENU  ON(OFF)
LIMITS ON (OFF}
P GRATICULE ON {OFF) MENU PLS
DATA TRAGES ON (OFF)
AND MARKERS SELECT
FEN COLORS
PLOT FORMAT DATA PEN
PLOT SIZE A
PEN COLORS 5] DATA TRACE
OVERLAY PEN
PLOT QRIENTATION a
BORTRATT
LANDSCAPE GRATICULE PEN
n
PR%%EE:EER’ MARKERS AND
Oft TURN ON/OFE i‘M‘TS PEN
HEADER PEN
"
PEN SPEED
100 PERCENT
OF MAXIMUM

Figure 4-10. Hard Copy Key-Group Menus

PRESS <ENTER>
TOSELECT

PREVIOUS MENU
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L = o MENU GP7
Bl o
aas0 GPIB ADDRESSES
2ooa|g o ' > IBEE 4882
g 0o 00l GPIB INTERFACE
a5} sn = s} MENU U2 ADDRESS
&f pa 00 00D 00g)|ond 5
DISPLAY BSTRUMENT
0 0De = STATEPARAMETERS | | BE0CHIE e
@ ¢ e 0O
7 SYSTEM EXTERNAL SOURCE 1
f o s CALIBRATION 4
yutem Stat ERN,
> MORE CALIBRATION SEXI Al SOURGE 2
Detauit Ltility OPERATING BLOTTER
il Mend MENU DSK1-HD CHANNELS 142 8
] > HARD [8K CHANNELS 3 44 g;)wm METER
UTiLITES NEXT PARAM PAGE
MENU Ut
MENU U3 DISPLAY PRESS <ENTER> !;REQUENCY COUNTER
SELEGT UTILITY DIRECTOGRY TO SELECT
FUNCTION OPTIONS CALIBRATION
COMPONENT DELETE FILES
L UTILITIES
GPIB ADDRESSES COPY FLES
DISPLAY INSTALL KT TO FLOPPY DISK
INSTRUMENT INFORMATION
STATE PARAMS FROM FLOPPY DISH FORMAT
HARD DISK
GENERAL .
DISK UTILITIES DISPLAY
COAXIAL L COMMAND LINE
CAL COMPONENT L. Jg| INFORMATION “+—
UTLITIES olsaLAY : FLOPPY DISK <
AUTOCAL UTILITES
UTIITIES WAVEGUIDE
INFORMATION PRESS <ENTER>
YO SELECT
ggl@gﬁ;umncru PRESS <ENTER>
TO SELECT MENU DSK1-FI3
DATA  ON{CFF} _
DRAWING L | FLOPPYDISK
BLANKING UTILITIES
FREQUENCY MENU U4 MENU U4A
INFORMATION DISPLAY
DISPLAY DISPLAY DIRECTORY
SET DATE/TIME INSTALLED INSTALLED
PRESS <ENTER> ‘TEST PGRT CALIBRATION DELETE FLES -
TO SELECT CONNECTOR COMPONENT
CR TURN ON/OFF + INFORMATION INFORMATION COPY FILES <
v TO HARD DISK
MA
MENL DELT SMA (M) V-CONN (M) A | rormar
SMA (F) V-CONN () FLOPPY DISK
WARNING
MENY Ue K - CONN (M) TNG () HARD DISK
DEFAULT | seToaTETIME UTRLITIES
PROGRAM K- CONN (F) TNC )
T MINUTI
SELECTED x;;u (] TYPE N (M) 24 mm o) COMMAND LINE
CONTINUING HOUR TYPEN(F PRESS <ENTER>
Wil ERASE X : " 24 mm (%) TO SELECT
CURRENT GPC 3.8 (M) TYPE N (M) 75
SETUR AND DAY
. CALIBRATION XX GPC-35(F) TYPEN (F}75 t
MONTH - SPECIAL {M
PrESS ol GPC -7 M)
<DEFAULT PROGRAM> NEXT CONNECTOR SPECIAL (F)
TO CONFIRM YEAR
KO MORE CONNECTORS 4-} NEXT CONNECTCR
PRESS <CLEAR> DONE PREVIOUS MENU MORE CONNECTORS
TO ABORT SET DATE/TIME
{ ) PRESS <ENTER> PREVIOUS MENU
PREVIOUS MENU TO SELECT TO SELECT
(DATETIME PRESS <ENTER>
NOT SET)
PRESS <ENTER>
TO SELECT

Figure 4-11, System State Key-Group Menus
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MARKERS
KEY GROUP

4-11 wmarxers/LimiTs
KEY-GROUP.
DESCRIPTION AND
MENU FLOW

The individual keys within the Markers/Limits key-group are de-
scribed below. The menu fiow for the Marker Menu key is shown in
Figure 4-12. Full descriptions for these menus can be found in the al-
phabetical listing (Appendix A) under the menu’s call letters (M1, M2,
M3, etc.)

Marker Menu Key: Pressing the Marker Menu key calls Menu M1.
This menu lets you toggle markers on and off and set marker frequen-
cies, times, or distances.

 Readout Marker Key: Pressing this ukey calls different menus, depend-

ing upon front panel key selections, as deseribed below.

Q It calls menu M1 if there are no markers available within the se-
lected frequency range.

2 It calls menu M3 if no Delta ref marker has been selected.

a It calls menu M4 if the DReference mode is off and the selected
marker is in the current sweep range (or time/distance).

@ It calls menu M5 if the DReference mode and marker are both on
and and the DReference marker is in the selected sweep range
(or time/distance). :

0 It calls menu M6 if ACTIVE MARKER ON ALL CHANNELS has
been previously selected in menu M9,

a It calls menu M7 if SEARCH has been previously selected in
menu M9.

G It calls menu M8 if FILTER PARAMETER has been previously
selected in menu M9.

Marker Readout Functions This menu choice, which appears on sev-
aral marker menus, provides for several filter-related measurements.
It also allows for performing a marker-value gearch and for reading
the active marker value on all displayed channels.

Limit Frequency Readout Function The 373XXAhas a
Limit-Frequency Readout function. This function allows frequency val-
ues to be read at a specified level (such ag the 3 dB point) on the data
trace, This function is available for all rectilinear graph-types.
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DISK STORAGE FRONT PANEL
INTERFACE OPERATION

The graph-type and their menu call letters are listed below
Log Magnitude, Menu LF1
Phase, Menu LF2
Group Delay, Menu LF3
Linear Magnitude, Menu LF4
SWR, Menu LF5
Real, Menu LF6
Imaginary, menu LE7
Power Out, menu LF&
Full menu descriptions can be found in the alphabetical listing (Ap-
pendix A} under the menu call letters {LF1, LF2, LF3, etc.)
O Limits Key
Pressing this key calls the appropriate Limit menu, based on the
graph type selected using the Graph Type key and menu.

4"" 12 DISK STORAGE 'The 373XXA has two internally mounted disk drives: an 80 MB hard
INTERFACE disk and a 3.5 inch floppy. The format, files, and directory are compati-
ble with MS-DOS, Version 5.0 and above.

Codcongo

Disk Format  Floppy diskettes are MS-DOS compatible and have
: a 1.44 MByte capacity.

Disk Files You may find any of the following file-types on the
373XXA disk,

@ Program Files. These are binary files used to
load the operating program. They are provided
on the hard drive, and a backup copy is pro-
vided on floppy diskettes. Applications pro-
grams cannot read them. _

0 Calibration Data Files: These are binary files
used to store and retrieve calibration and other
data. Applications programs cannot read them.
File size depends on calibration type.

0 Text Files: These are tab-delimited ASCII files
with the “txt” file extension. They can be read
by application programs.

0 S2P Parameter Data Files: These files define a
2-port file format that includes all four S pa-
rameters. They can be read hy applicatiohs
programs. They have a file extension of “S2P"

0 Tabular Measurement Data Files. These are
ASCII files used to store actual measurement
data. They can be read by applications pro-
grams. File size depends on selected options,

O Trace Memory Files. These are binary files
used to store trace data. Applications programs
cannot read them. You use them to perform
trace math operations on data.

a Cal Kit File for Coax or Waveguide.
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OPERATION

MARKERS

KEY GROUP

wona MBTRETS/LIMIS m—

| Limits

v

MENU L1

SINGLE LIMITS

-LOG MAG -

UPPER LIMIT ON({OFF}
HOLO dB

LOWER LIMIT ON{OFF)
XXX.XXX dB

READOUT LIMIT

- PHASE -

UPPER LIMIT ON/OFF
KHKKIK "

LOWER LIMIT ON(QFF}
X0

READOUT LIMIT

DISPLAY CN{OFF)
LIMITS

TEST LIMITS
SEGMENTED LIMITS
PRESS <ENTER>

TG SELECT
OFR TURN ON/OFF

s MAPKSIE/LIMILS  m—

MENU LS

SINGLE LIMITS

- PHASE -

UPPER LIMIT ONJOFF
KIAXXL

LOWER LIMIT ON(OFF)
KXKXKX "

READOUT LiMIT-

DISPLAY ON(OFF}
UMITS

TEST LIMITS
SEGMENTED LIMITS
PRESS <ENTER>

TO SELECT
OR TURN ON/OFF

3

oo MATOIELIMIS —

h 4

MENU L2

TEST LIMITE

SINGLE LIMITS
- LINEAR POLAR-

URPER LIMIT ON{OFF)
XRAXXA mY

LOWER LIMIT ON{CFF)
FOLXKAK mv

DISPLAY ON(OFF)
LIMITS

PRESS <ENTER>
TG SELECT
OR TURN ONIOFF

e MEKETS/LIFHS acam

Ty

Limts |
J

1

s Markers/LinHS s

MENU L3

SINGLE LIMITS
- SMITH CHART-
UPPER LIMIT ON(CFF}
XXXXKX mV

LOWER LIMIT ON(OFF}
XXUXXX v

DISPLAY  ON{OFF)
LiMITS

TEST LIMITS
PRESS <ENTER>

OA TURAN ONJOFE

TO SELECT

MENU L8

SINGLE LIMITS

-« LOG POLAR -

UPPER LIMIT ONIGFF)
KXY XXX o8

LOWER LIMIT ON{OFF)
XXX XXX B

DISPLAY ON{OFF)
LIMITS

TEST LIMITS
PRESS <ENTER>

TO SELECT
QR TURK ON/OFF

v METKEISLIMES

Limits |

DISPLAY DN(OFF)
LIMITS

TEST LTS
SEGMENTED LIMITS
PRESS <ENTER>

TO SELECT
OF TURN ON/GFF

e MATKEIS/LIMHS s

Umits |
[,MJ

MENU L4

SINGLE LIMITS

- 106 MAG -

UPPER LIMIT ON{OFF}
XXX XXX dB

LOWER LIMIT ON(ORE)
XHOLXX dB

READGUT LiIT

DISPLAY ON{OFF)
LIMITS

TEST LIMITS
SEGMENTED LIMITS
PRESS <ENTER>

TOSELECT
OR TURN ON/CFF

e MEHETSILITIHS.

.

1 Limits

h 4
MENU L7 MENU L8
SINGLE LIMITS SINGLE LIMITS

- GROUF DELAY- - LINEAR MAG -
UPPER LIMIT ONCFF} UPPER LIMIT ON[OFF)
XXX XXX 15 XHXAXXX pU

LOWER LIMIT ON(OFF) LOWER LIMIT ON(OFF)
XXX XXX fs XXX XXX pU
READOUT LIMIT —)@ READOUY LT

LIMITS

DISPLAY ONIOFF)

TEST LIMITS
SEGMENTED LIMITS
PRESS <ENTER>

TO SELECT
OR TURN ONICFF

E é

Figure 4-12. Muarkers/ Limits Key-Group Menus {2 of 3)
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— e MEFRRTSILITHES s
l/“““\ r—
| Li"”"sj ' [tmts |
il L
MENU © 8 - # B
SINGLE LBETS SINGLE LIMITS
- LINEAR MAG - CAEAL -
UPPER LIMIT ON{OFF) UPPER LIMIT ON(OFF}
XXX.XXX dB XXXXXX pt)
LOWER LIMIT ON(OFR) LOWER LIMIT ON(OFE)
KX XXX dB XX
READOUT LIMIT = A | meanouT LM
BISPLAY  ONIOFF)
- PHASE - LIMITS
UPPER LIMIT ON/ORF TESTLAMITS
XX XXK "
SEGMENTED LIMITS
LOWER LIMIT ON{OFF)
YOXXXKX * . PRESS <ENTER>
READOUTLIGT [ LA TOSELECT
- OR TURN ONJOFF
DISPLAY ON[OFF)
LIMITS R
e
TEST LIMITS ] wa )
o
SEGMENTEDLBTS o Pl C ) oo B
».C) MEND LFX
PRESS <ENTER>
o seLEcr AEADOUT LT
OF TURN ONIGFF i
o - XKXXRXX -
e MATKETS/LTS e UPPER LIRAIT {REF)
Vo WX IOEK xx
Umits |
Luf’f )] LOWER LIMIT
] XXX XXX tx
! L IMIT DIFFERENCE
4 {UPPER-LOWER)
MENU L13 INTERCERTS AT
SINGLE LTS LOWER LIMIT
XXX Gtz
- SWA- KXXNX Ghiz
X XXXX GHz
UPPER LIMIT ON(OFF) XXHKX GHz
XXX NHK pht XXXXX GHz
XXXXX GHz
LOWER LIMIT ON(OFE)
XL pl i
TN - MAFKSTE/LIMES womes
HEADOUT LIMIT A —
;
DISPLAY ON(OFF) | e |
LIMITS p—
e +
TEST LIMITS w»; I A
MENUL14
SEGMENTED LIMTS Pl ©
; B, SINGLE LIMITS
PRESS <ENTER>
TO SELECT - POWER OUT-
OR TURN ON/OFF UPPER LIMIT ON(OFF)
- B XXMXHX pt)
LOWER LIMIT ON(OFF)
HAK KKK pU)
BEADOUTLIMIE
DISPLAY DN(OFF)
LIMITS
TEST LIMITS
PRESS <ENTER>
TO SELECT
OR TURN ONIGFE

e METKOTELITHS

manm MR ETSILETHS i

oy -~
N \I_/
—_ —. _J;...m. “““““ !—.J;"""WM "
MENU L11 I MENUE1R
SINGLE LIMITS SNGLELMITS
- IMAGINARY- -REAL-
UPPER LIMIT ON(CFF) UPPER LIMIT ONIOFF)
XXX pU XNXXKRX p
LOWER LIMIT ON{OFF) LOWER LIMIT ON(GFF)
UK XHX pl . XXX XXX pld .
7‘_{}"\) READOUT LIMIT Bl A ) READOUT LIMIT o A
"L TISPLAY ON{OFR)
LIMITS - IMAGINARY -
P!
N TEST LTS Pl e UPPER LIMIT ON(OER)
gl B S YRX. XXX ptd
77| SEGMENTED LIMITS c;
ey — ) LOWES LIMIT ON(OFF)
PRESS <ENTER» . KXKIXRX it o
TO SECECT MENL LDT READGLT LIVT A
OR TURN CNJOFF
. DERNE UPPER SEGS DISPLAY OM(CFF)
L_ e eed | SEGMENT ON (OFFY LIMITS -
X
—pln
@ START POSITION TRST LMITS ’}—
| HORIZONTAL : SEGMENTED LIMITS —p{ C )
XXX XHHKNXNKK GHz PRESS <ENTER
VERTICAL © >
MEMNU LEX MLXNXX 6B TQSELECT
SEGMENTED LIMITS STOP POSITION oR “FUHN ON/OFF
HOMIZONTAL
XIXXXHOA XXX XOOKXKXXX GHz
UPPEF LIMIT ONIOEF) VERTICAL .
{ H
DEFINE UPPER P XXXXXdE B
LOWER LIMIT ON(OFF) ff_:;g:igT |
A4
cccueoresers ||| G
HORIZONTAL SRESS <ENTERS TESTLIMITS
XXX XKOONKKX Gz 0 SELECT LIMIT DN (OFF)
VERTIGAL OR TURN ON/OFF TESTING
KEXHK dB e BEEP EOR ON (OFF)
CLEAR ALL e TEST FAILURE
DISPLAY ONOFF) DEFINE LOWER SEGS- LIRAIT TEST TTL
LIMITS FA#L GONDITION
TEST LTS iEGMENT ON {OFF) TTL LOW/TTL HIGH
SINGLE LIMITS START POSITION CHANNEL 1 TEST
PASS (FAL)
HORIZONTAL
PRESS <ENTER> XK XRERIRIHK GiHiz CHANNEL 2 TEST
TC SELECT VERTICAL PASS (FAIL)
OR TURN ON/OFF XX XXX 0B CHANNEL 3 TEST
S —— STOP POSITION PASS {FAIL}
HORIZONTAL CHANNEL 4 TEST
XXX XOKXXKKKX GHz PASS (FAIL}
;’iﬁf‘:‘é PRESS <ENTER>
. TC SELECT
BEGIN NEXT DR TURN ONIOFF
ATTACH NEXT b R
) CLEAR SEGMENT
B A PREVIOUS MERU
PRESS <ENTER:
1O SELECT
—p{(5) OR TURN ONIOFF

Figure 4-12.  Markers/! Limits Key-Group Menus (3 of 3)
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DISK STORAGE
INTERFAC

Disk File
Output
Device

Formaltting a
Data File
Disk

Copying
Data Files

From Disk to

Disk

You can select the output drive destination for the
disk file as either the hard disk (C:) or the floppy
drive (A:). The format of the disk file is also selected.
The default condition is text disk file to the hard
disk.

You may then proceed with normal measurements.
The Start Print key may then be used at the instant
you intend to capture the data. Menu DISK 3 then
appears and allows the creation of a new file or to
overwrite an existing file in the current directory.

Note that the output for text and S2P files have pre-
defined formats. Tabular data format is configured
via the Print Options (Menu PMS5) or Tabular Data
(Menu PM3). Bitmap format is configured via the
Print Options (Menu PM5), Options (Menu PM3, or
Graphical Data (Menu PM3A). HPGL format is con-
figured via the Plot Options (Menu PL1).

You are able to direct hard copy output to the HDD
or floppy, in addition to the printer and plotter. In
addition to text (*.txt), S2P (*.e2p), and tabular
(*.dat) files, bitmaps (*.bmp) and HPGL (* hgl) files
are offered to satisfy your desktop publishing re-
gquirements. Specifically, color bitmaps and graphic
language files can be imported into Windows appli-
cations, such as Cap3700.

You may format additional diskettes to hold calibra-
tion, tabular measurement, and trace-memory data
files, Do this using the FORMAT DISK selection on
the “Floppy Disk Utilities” menu. Using this selec-
tion will format the target disk and overwrite any
existing data it contains.

Aformat hard disk utility is provided in case of hard
disk failure. Using this feature overwrites your sys-
tem software and requires booting from the backup
floppy diskettes.

Use the COPY FILES selection on the “Floppy Disk
Utilities” and “Hard Disk Utilities” menus to copy
data files between hard and floppy diskettes.
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COMMAND FRONT PANEL

LINE OPERATION
Recovering Ifyou experience a read or write error during. a disk
From Disk operation, you should;
Write/Read
Errors

0 Verify that the diskette has been properly for-
matted,

3 Verify that the diskette is high density {1.44
MB). Low density (720 KB) diskettes are not
supported.

O Verify that the write-protect tab on the disk is
engaged. :

0 Retry the disk operation.

Repeated disk errors may indicate a defective dis-
kette and format.

4"1 3 COMMAND LINE ~ The Command Line menu choice provides several DOS compatible
commands.

Command line options are

CREATE DIRECTORY (MD)
LIST DIRECTORY (DIR)
CHANGE DIRECTORY (CD)
DELETE FILES (DEL)
REMOVE DIRECTORY (RDI))
COPY FILES (COPY).

o 0 oo o o

These options are NOT case sensitive,

Create This command is performed by MD

Directory ci\pat-h\dir_name or md a:\path\dir_name. The ¢
is used to refer to the hard disk, and a: is for the
floppy disk.

List This cornmand is performed by “DIR” command.

Directory This may be used as DIR c:\path or without any

path specified. The syntax is:
DIR c:\path or DIR a:\path,

e or a: is not used, the default is the current hard
disk directory. You may use wild cards as follows:

0 DIR *.cal
0 DIR filter?.cal
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COMMAND
LINE

Change
Directory

Delete Files

Remove
Directory

Copy Files

Conventions

This command is performed by CD e:\path or CD
a:\path. Both of these options do not require a de-
vice name. The device name is referred to by c: or
an

If you choose to do CD dir_name, this implies the
current Hard disk directory.

This command is used to delete a particular file(s)
in a directory, or delete the entire contents of the di-
rectory by using the wild card option. The command
line is:

a DEL filename
0 DEL e:\path\filename
0 DEL a:\path\*~

This command is used to delete a particular direc-
tory. The command 18 ONLY VALID when the en-
tire directory is empty.

21 RD c:\path\ diiectory
0 RD a:\path\directory

This command is performed by the command line
COPY source: destination:

COPY c:\path\name a: \path\name

Any combination of the drive is allowed, except for
the same directory, and the same name,

Once the COMMAND LINE is selected, the system
will prompt a one line dialog box to allow command
entry. The dialog box remains open only for the user
interface.

Be aware of the following conventions when using
the Command Line choice.

There is a limitation of five sublevel directories in
the 37xxx models.

0 Any directory change will force the system to
use that as the current directory for other
menus that deal with the fiie system. For ex-
ample, if the user changes the directory to
¢:\lib\junk, then any activity for saving
hardcopy or calibration files will be saved on
the junk directory.
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0 The default directory is the root directory.
0 GPIB support: GPIB mnemonics will provide
functionality for each of the above operations.
. The format is shown below.

Function Path
List directory DiR “[device:/{[pathiname”
Make directory MD “[device:/][pathiname”
Change directory CD “{device:/|[pathjname”
Delete File(s) ’ DEL “[device:J[pathiname”
Remove directory RD “[device:/][path]name”
Copy files COPY *ide-
vice:][/path/l[source]” "ide-
. vice:l/path/{destination]”

4-42 : 373XXA OM




FUNCTION KEYS
TEMPLATE

-~
j 4 : Default . , Comemar
Anf ltsu Program Utility Menu | Options Menu | Ctr! Line
Vector Network Analyzer Avghf’llser:go th Trace Smooth Average Video IFBW | Al
ClsarfRet Loc Esc Channel Menu | Marker Menu F;?:S(Z?t Limits Shiff S Pararr
Start Print Prind Screen, F12
Hold Pause Ch1 Ch2 Ch3 Ch4 Graph Ty
" Copyright {c} 1994-38 by Anritsu Company
F1 F2 F3 F4 r5
( P
¥ % 4 Default ™ . Commar
ﬂnritsu Program Utitity Menu | Options Menu | Cir/ Line
Vector Natwork Analyzer A‘%Sefzmh Trace Smooth Average Video IF BW | Aff
Clear/Ret Loc Esc Channel Menu | Marker Menu Fﬁ:i‘;‘f Limits Shift S Paramr
Start Print Print Screen, F12
Hold Pause Ch1 Chz Cha Ch4 Graph Ty
L Copytight {¢) 1994-08 by Anritsiz Company
F1 F2 F3 F4 F5
Actual-Size Keyboard
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5-1

INTRODUCTION

5-2 ERROR MESSAGES

Chapter 5

Error and Status Messages

This chapter lists, describes, and provides corrective action for the er-
ror messages that point to problems that the operator can correct. Any
error messages that appear on the display but do not appear in this
chapter will require action by a qualified service representative.

Error messages are provides in Tables 5-1 and 5-2.

Table 5-1. General Error Messages (1 of 3)

Error Message

Description

Corrective Action

ATTENUATOR UNAVAILABLE

Option 6 Port 2 Test Step Attenuator is
not instalied.

install Option 6 Step Attenuator,

BANDS MUST SEQUENCE

Frequency bands in Muitiple Source
mode must seguence in a 1-2-3-4-5 or-
der.

None, no skipping is aflowed.

BOTH LIMITS MUST BE ON

Must have both limils activated.

Turn on Hmits.

DIFFERENT H/W SETUP. RECALL
ABORTED

Source or is different from the recalied
setup.

Reconfigure system to duplicaie the
hardware setup that was used to store
the saved data.

DIFFERENT S/W VERSION, RECALL
ABORTED

Saved state not compatible with hard-
ware or software version,

l.oad compatible software {S/W) version
and refry.

DISCRETE FREQS LOST Change in frequency caused discrete fill None.
frequencies to he lost.
DISPERSIVE MEDIUM, ONLY TIME Distance does not appiy for dispersive None.

USED

media.

FREQUENGCIES HAVE REACHED
UPPER LIMIT

Frequencies being defined in Mulfiple
Source mode have reached upper limits
of Sources.

Redefine frequencies to not exceed limits
of Sources.

ILLEGAL IN C.W. MODE

Attempted to readout limit frequency.

None, no limit lines are permitted in CW
mode.

LLEGAL IN TIME DOMAIN

Attempted to readout fimit frequency

None,

LOGO FILE NOT FOUND

Attempted to read a non-existent logo file
from disk.

Create user-defined logo using applica-
fion on externat controlier.

MEAS DATA NOT AVAILABLE FOR
STORAGE

Measurement daia is not available for
storage on floppy or hard digk,

Nona.

MEMORY LOCATION CORRUPTED

Requested memory location is corrupted.

None. If probtem reoccurs after storing a
new setup, contact ANRITSU Customer
Service.

NO BANDS ARE STORED

No frequency bands have been defined
and stored,

Need to define and store frequency
bands to turn on Muitiple Source mode.
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Table 5-1. General Error Messages (2 of 3)

Error Message Description Corrective Action
NO STORED MEMORY DATA No data is stored in floppy or hard disk None.
memoty.
OPTION NOT INSTALLED Selected an option that is not installed. None.

OUT OF CAlL. RANGE

Entered values out of the selected cali-
bration range.

Change calibration range or re-enter val-
ues that are within the current range.

OQUT OF H/W RANGE

intered value is out of the insttument’s
hardware range.

Re-enter values that are within range.

OUT OF RANGE

Entered value is out of range.

Re-enter values that are within range.

OUT OF RANGE, 10 PERCENT MIN

Entered vaiue is out of the instrument’s
range by greater than 10 percent.

Re-anter fraquency or power value.

OuT Of—' RANGE, 20 PERCENT MAX

" Entered smoothing or group delay vaiue

exceeds the range by greater than 20
percent.

Re-enter values that are within range, 0
{0 20%.

OUT OF SWEEP RANGE

Entered a frequency that is out of the in-
strument sweep range.

Re-enter frequency.

OUT OF WINDOW RANGE

Attempted to set marker outside start to
stop range.

Redefine marker to be within frequency
start/stop range.

POWER OUT OF CALIBRATED RANGE

Power range has been changed to be
outside the range of the active linearity
calibration. Linearity calibration is turned
off.

Perform linearity calibration over new
power range.

POWER RESTORED TO CAL RANGE

Power range is outside of the linearity
calibration range when the caiibration
was tumed on. The power range is
changed fo the caiibration range.

If new power range is desired, perform
new linearity calibration over new power
range.

RECEIVER OUT OF RANGE BY EQUA-
TION

Equation defined in Multiple Scurce
mode places receiver frequency out of
range when attempiing to store band.

Radefine frequency.

SCURCE 1 OUT OF RANGE BY EQUA-
TION

Equation defined in Muitiple Source
mode places Source 1 frequency out of
range when attempting to store band.

Redefine frequency.

SOURCE 2 QUT OF RANGE BY EQUA-
TION

Equation defined in Multiple Source
mode places Scurce 2 frequency out of
range when attempting fo store band.

Redefine frequency.

STANDARD CAL NOT VALID FOR
WAVEGUIDE

Cannot use waveguide when calibrating
with the standard method.

Use the Offsaet Short method with wave-
guide.

START F FOLLOWS PREVIOUS STOP
F

Start frequency of current band immedi-
ately follows stop frequency of previous
band. Cannot be modified.

None.

START GREATER THAN STCP

Entered start frequency is greater than
the stop frequency.

Re-enter freguency values such that the
start frequency is lower than the stop fre-
quency.

START MUST BE LESS THAN §TOP

Entered start frequency is greater than
the stop frequency.

Re-enter frequency values such that the
start frequency is lower than the stop fre-
quency.

STEP IS TOO LARGE

Enterad discrete il step extends the stop
fill out of range.

Re-enter so that step is within range.

373XXA OM




ERROR
MESSAGES

ERROR AND
STATUS MESSAGES

Table 5-1. General Error Messages (3 of 3)

Error Message

Description

Corrective Action

STOP IS OVER RANGE

Entered vaiue exceeds the instrument's
stop frequency.

Re-enter siop freguency.

SYSTEM BUS ADDRESSES MUST BE
UNIQUE

GPIB address is being used by another
bus instrument.

Select a different, unique GPIB address.

SYSTEM UNCALIBRATED

373XXA is uncalibrated for the selected
measurement values.

Perform a measurement calibration.

TOO FEW POINTS, 2 MINIMUM

Entered too few discrete file points, 2 is
minimum.

) HRe-enter data points.

TOO MANY POINTS, 1601 MAXIMUM

Entered too many discrete file points,
1601 points are the maximum allowed.

Re-enter data points.

UNDEFINED DIVIDE BY ZERO

Denominator cannot be zero in aguation.

Make denominator a vatue other than
zero.

WARNING: NO GPIB CONTROL OF
SOURCE SWEEP

Neither Source power nor flat-port power
can be modified when receiver mode is
user-defined with NO Source GPIB con-
troh,

None.

WARNING: 5ET ON RECEIVER MODE

Phase-lock setting is undefined when
VNA in Set-On Receiver mode.

None.

WARNING: SOURCE 2 DOES NOT EX-
IST

2nd, external, frequency source is not
present.

Connect frequency source.

WINDOW TOG SMALL

Attempted 1o set start greater than or
equal to stop.

Re-enter frequency values.
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Table 5.2. . Disk Error Messages {1 of 1)

Error Message

Description

Corrective Action

7140: FLOPPY DISK GENERAL ERROR

Invalid disk media or format.

Lise 1.44 MB diskatte and format in the
373XXA,

7142: FLOPPY DISK READ ERROR

Read error when accessing disk fite.

Use 1.44 MB diskette and format in the
373XXA.

7143; DISK WRITE ERROR

Error in writing to disk file.

Use 1.44 MB diskette and format in the
373XKA.

7147: FLOPPY DISK UNAVAILABLE

Floppy disk is not available,

install floppy diskette or fioppy disk drive.

7170: HARD DISK GENERAL ERROR

General error in accessing hard disk.

Retry and i still fails, reformat the hard
disk drive.

7172: HARD DISK BEAD ERROR

Fl_eacﬁ error when accessing disk file.

Retry and if still fails, reformat the hard
disk drive.

7173 HARD DISK WRITE ERROR

Error in writing to disk file.

Retry and if stifl faiis, reformat the hard
disk drive.

7177: HARD DISK UNAVAILABLE

Hard disk is not available.

install hard disk drive cirguit board.

8140: GENERAL DISK BUFFER ERROR

Out of RAM.

Press the Systern State, Default Program
key and retry,

FILE NOT FOUND

Disk file not found.

None.

FLOPPY DISK HAS NO ROOM FOR
FiLE

Floppy diskette is full.

Delete files or install new diskette.

FLOPPY DISK NOT READY

Floppy disk is not ready (or not in-
stalled.).

Instali disketie in floppy drive.

FLOPPY DISK WRITE PROTECTED

Write protect tab in place on floppy dis-
kette,

Remove write-protect {ab.

HARD DISK HAS NO ROOM FOR FILE,
DELETE EXISTING FILES(S) TO CRE-
ATE SPACE

Hard disk is fusll.

Delete files.
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Chapter 6
Data Displays

This chapter provides discussion and examples of the various types of
data displays.

The 373XXA displays measurement data using a “Channel Concept”.
This means that each channel can display both a different
S-Parameter and a different graph type. As you select each channel
the graph type, scaling, reference delay, S-Parameter, ete. associated
with that channel appear on the screen. You can display the same
S-Parameter on two or more channels.

Several graph-types are possible: polar, rectilinear, or Smith chart.
The rectilinear graph-type may be magnitude, phase, magnitude and
phase, SWR, group delay, real, imaginary, and real and imaginary. The
Smith chart graph-tyvpe is specifically designed to plot complex imped-
ances. :

Single You select this display type (Figures 6-1 and 6-2) by
Channel choosing “Single Display” on Menu CM (Appendix
Display— A). Possible graph types are Smith, polar, rectilin-
Chl 234 ear, or dual {split) rectilinear {(magnitude and

' phase).

0, 840000800 GHx 25,603000083

Figure 6-1.  Single Channel Display, Log Magnitude
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Figure 6-2. Single Channel Displuy, Magnitude and Phase

gzzinel If you have chosen a dual display of magnitude and
Display— phase, the affected area of the CRT screen is subdi-
Ch 1 and 3 or vided into two smaller portions (Figure 6-3). You se-
Ch 2 and 4 lect this display type by choosing “Dual Display” in

Menu CM (Appendix A).

£.036000000 5300000

Figure 6-8. Dual Channel Display
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Four
Channel
Display—
Chl2 34

From four-to-eight graph types are displayed. In
each quadrant, the graph type can be any of the pos-
gible choices listed in the GT menu (Appendix A). If
you have chosen to display magnitude and phase on
a channel, the quadrant displaying that channel is
further subdivided as described above. You select
this display type by choosing “All Four Channels” in
Menu CM. An example of a four-channel display ap-
pears in Figure 6-4, below.

0085

s21 LOGHEP
p.0og an 30,000 dn/DIV

-3 L3 99.9C  /orv

P00

S4.00  /DIV =l

Figure 6-4. Four Channel Display

373XXA OM
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Dual Trace For rectilinear graph types, two traces can be dis-
Overlay played, one overlaid (superimposed) on the other

(Figure 6-5). By menu selection, the two traces can
be Channel 1 overlaid on Channel 3 or Channel 2
overlaid on Channel 4. Each trace is in a different
color. Channels 1 and 2 are displayed in red, while
Channels 3 and 4 are displayed in yellow.

TEL:Sil FWD REFL CH3:821 FHD TRANS
1OG MAG. T 106 uaG.

REF=  O.000 a8 HEF=  0.000 4B
10,000 ﬂ_EfDI’V 10.000 dB/DIV

S : L’v /
J/ - \/

Z.936000000 G 5.030000000

Figure 6-5. Dual Trace Overloy
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Graph Data
Types

The data types (real, imaginary, magnitude, phase)
used in the displayed graph-types reflect the possi-
bie ways in which S-Parameter data can be repre-
sented in polar, Smith, or rectilinear graphs. For
example: Complex data—that is, data in which both
phase and magnitude are graphed—may be repre-
sented and displayed in any of the ways described
below:

O Complex Impedance; displayed on a Smith
chart graph.

0 Real and imaginary; digplayed on a real and
imaginary graph.

0 Phase and magnitude components; displayed
on a rectilinear (Cartesian) or polar graph.

2 In addition to the above, the 378XXA can dis-
play the data as a group delay plot. In this
graph-type, the group-delay measurement
units are time. Those of the associated aper-
ture are frequency and SWR.

The quantity group delay is displayed using a modi-
fied rectilinear-magnitude format. In this format the
vertical scale is in linear units of time (ps-ns-js).
With one exception, the reference value and refer-
ence line functions operate the same as they do with
a normal magnitude display. The exception is that
they appear in units of time instead of magnitude.

Examples of graph-data types are shown in F1gure
6-6 through 6-11, on the following pages.
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11 PWD REFL REF=  1.000 U

LINEAR POLAR BE

20¢.600 =0/0IV

Figure 6-6. Linear Polar Graticule
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Figure 6-7. Dual Channel Rectilinear Gratiule
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Figure 6-9. Normal Smith Chart
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Figure 6-11. 20 dB Compressed Smith Chart
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6-3 FREQUENCY MARKERS

Marker The example below shows how the 373XXA anno-
Annotation tates markers for the different graph-types. Each
' marker is identified with its own number. When a
marker reaches the top of its graticule, it will flip
over and its number will appear below the symbol.
When markers approach the same frequency, they
will overlap. Their number will appear as close to
the marker as possible without overlapping.
Marker Annotation
Marker Depending on menu selection, you may designate a
Designation marker as the “active” or the “delta reference”

marker. If you choose a marker to be active—indi-

cated by its number being enclosed in a square
bex—you may change its frequency or time (dis-
tance) (or point number in CW Draw) with the Data
Entry keypad or knob. If you have chosen it to be
the delta-reference marker, a delta symbol ( A) ap-

. pears one character space above the marker number
{or one character space below a “flipped” marker). If
the marker is both active and the delta reference
marker, the number and the delta symbol appear
above (below) the marker. The delta symbol appears
above (below) the number.

373XXA OM
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6-4 Limirs

6-5 srtatus pispLAY

DATA DISPLAY AREA

MENU AREA

Display screen showing the data

display and menu areas

Limit lines function as settable maximum and minimum indicators for
the value of displayed data. These lines are settable in the basic units
of the measurement on a channel-by-channel basis. If the display is
rescaled the limit line(s) will move automatically and thereby main-
tain their correct value(s).

Each channel has two limit lines (four for dual displays}, each of which
may take on any value. Limit lines are either horizontal lines in recti-
linear displays or concentric circles around the origin in Smith and po-
lar displays.

Each channel can pfoduce segmented limits, They allow different up-
per and lower limit values to be set at up to ten segments across the
measurement range.

W

In addition to the graticules, data, markers, and marker annotation,
the 373XXA displays certain instrument status information in the
data display area. This information is described below.

Reference The Reference Position Marker indicates the loca-
Position tion of the reference value. It is displayed at the left
Marker: edge of each rectilinear graph-type. It consists of a

green triangular symbol similar to the cursor dis-
playved in the menu area. You can center this symbol
on one of the vertical graticule divisions and move it
up or down using the “Reference Position” option.
When you do this, the data trace moves accordingly.
If you also select the reference value option, the
marker will remain stationary and the trace will
move with the maximum allowable resolution.
When changing from a full-screen display to half- or
gquarter-screen display, the marker will stay as close
to the same position as possible.

Scale Each measurement display is annotated with the

Resolution scale resolution. For log-magnitude displays resolu-
tion ranges from 0.001 to 50 dB per division. Linear
displays of magnitude range from 0.001 to 50 units
per division. Cartesian phase displays can range
from 0.01 to 90 degrees per division. The polar dis-
play is 45 degrees per display graticule.

Frequency Each measurement display is annotated with the
Range ' frequency range of the measurement.

Analog  The 373XXA displays analog-instrument-status
Instrument messages (in red when appropriate) in the upper
Status right corner of the data-display area (left). They ap-

pear at the same vertical position as line 2 of the

6-12
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6-6 Dpata DisPLAY
CONTROL

Measurement
Status

Sweep
Indicator
Marker

menu area. If more than one message appears, they
stack up below that line.

The 373XXA displays measurement-status mes-
sages (in red when appropriate) in the upper-right
corner of the graticule (channel) to which they apply.

A blue sweep-indicator marker appears at the bot-
tom of each displayed graph-type. It indicates the
progress of the current sweep, When measuring
quiet data—that is, data having few or no perturba-
tions—this indicator assures that the instrument is
indeed sweeping. Its position is proportional to the
number of data points measured in the current
sweep. If the sweep should stop for any reason, the
position of the indicator will stop changing until the
SWeep resumes.

CHANNEL
PRESENTLY
DISPLAYED

YES

CONTINUE

BISPLAY)

SELECT ACTIVE CHANNEL
PRESS CH1, CH2, CH3, CH4

DISPLAYING ACTIVE CHANNEL
SINGLE, DUAL, OR FOUR-CHANNE

DUAL
CHANNEL
DISPLAYED
1-3?

SINGLE
CHANNEL
DISPLAYED
?

NO

CHANGE T DUAL 1-3
+ CHANGE TO
ACTIVE CHANNEL

YES

CHANGE TG
ACTIVE CHANNEL

ves

CHANGE TO DUAL 2-4
+ CHANGE TO
ACTIVE CHANNEL

Active Channel Algorithm

Aective Chan-
nel Seleetion

The following figure shows the algorithm that the
373XXA uses to display the active channel.
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S-Parameter  If you select a new S-Parameter using Menu SP (Ap-
Selection pendix A}, it appears on the then-active channel in
the same graph-type in which it was last displayed.
The following table shows the displayable S-Para-
meters based on the correction type you have in
place. If you attempt to display other S-Parameters,
an error message appears. In cases when there is
no last-displayed S-Parameter stored, the display
will default as shown. If an S-Parameter is selected
for which there was no last-displayed graph-type,
the display defaults to 821, Sig2 Log Magnitude and
Phase and Sz1, S22 Smith.
Correction Type Displayable Defauit'Display Position
S-Parameters
CHY. | CH2 | CH3 CH4
None All 811 S12 821 Spp
Frequerncy
Response
Reverse Transmission Sz 512
Forward Transmission S21 821
Both 512, 821 . S1z2 821
Port 1 Reflection Only 511 841
Port 2Reflection Oniy S22 Szz
Reflection Only, Both 811, 822 S11 S22
Forward 1-Path 2-Port S11, 821 S1% - Sz
Reverse 1-Fath 2-FPort Sqg, S22 812 522
12-Term All S11 812 S21 Soz
Data Display ,
Update When you change a control panel parameter that af-
- fects the appearance of the display, the entire dis-
play changes immediately to reflect that change.
For example, if you press Autoscale, the entire dis-
play rescales immaediately, You do not have to wait
for the next sweep to see the results of the change.
The following parameters are supported for this fea-
ture: Reference Delay, Offset, Sealing, Auto Seale,
Auto Reference Delay, Trace Math, IF BW, and
Smoothing. In the case of Averaging, the sweep
restarts.
If the knob is used to vary any of the above parame-
ters, the change occurs as the measurement pro-
gresses—that ig, the continuing trace will reflect the
new setting(s).
6-14 373XXA OM
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6-7 HARD copy AND DISK
OUTPUT

Display of
Markers

When yvou change a marker frequency or time (dis-
tance), the readout parameters will change. This
change reflects the changes in measurement data at
the marker’s new frequency, using data stored from
the previous sweep.

Once you have selected a marker to display, it will
appear on the screen. It does not matter what reso-
lution you have selected. When you set a marker to
another calibrated frequency and then lower the
resolution, that frequency and the marker will con-
tinue to display. It will display even if its frequency
is not consistent with the data points in the
lower-resolution sweep.

-

In addition to the CRT display, the Model 373XXA iz capable of output-

" ting measured data as a

& Tabular Printout

01 Screen-Image Printout

1 Pen Plot,

U Disk Image Of The Tabular Data Values

The selection and initiation of this output is controlled by the Hard

Copy keys.

Tabular
Printout

An example of a tabular format is shown in Figure
6-12. The tabular formats are used as follows:

G Tabular Printout Format: Used when printing
three or four channels.

0 Alternate Data Formai: Used when printing
one or two channels.

In tabular printouts, the 373XXA shifts the data col-
umns to the left when an S-Parameter is omitted.
Leading zeroes are always suppressed. The heading
(Model, Device ID, Date, Operator, Page) appears on
each page,

373XXA OM
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Sereen-Imag
e Printout

Plotter
Output

Disk Output

In a Screen-Image Printout, the exact data
displayed on the screen is dumped to the printer.
The dumyp is in the graphics mode, ona
pixel-by-pixel bagis.

The protocol used to control plotters is “HP-GL
{Hewlett-Packard Graphics Language). HP-GL con-
tains a comprehensive set of vector graphics type
commands. These commands are explained in the
Interfacing and Programming Manual for any cur-
rent model Hewlett-Packard plotter, such as the
T4T0A.

When the plotter is selected as the cutput device, it
is capable of drawing the graph shown on the screen
or of drawing only the data trace(s), so that multiple
traces may be drawn on a single sheet of paper (in
different colors, if needed).

The 373XXA can write-to or read-from the disk all
measured data, This data is stored as an ASCII file
in the exact same format as that shown for the tabu-
lar printout in Figure 6-12. If read back from the
disk, the data is output to the printer. There, it
prints as tabular data.

6-16

373XXA OM




DATA

HARD COPY

DISPLAYS AND DISK OUTPUT
B7347A
MODEL: DATE :
DEVICE ID: QPERATOR:
' SWEEP DATA |
- START: 0.040000000 GHz GATE START:
- 8TOP: 20.000000000 GHz GATE STOP:
STEP: 0.05%800000 GHz GATE:
WIRDOW:
e e e o e CHlwmmm—mm oo
PARAMETER : -811-
NORMALIZATION: OFF
"REFERENCE PLANE: G.0000 mm
SMOCOTHING: 0.0 PERCENT
DELAY APERTURE: -
‘MARKERS :
MKR FREQ MAGNITUDE
# GHz2 dB
FREQUENCY POINTS:
PNT FREQ MAGNITUDE
# GHz dB
1 0.040000000 ~-54.881
2 0.139800000 -60.875
3 0.239600000 -59.163
4 0.338400000 ~-55.751
5 ¢.438200000 ~-53.856
& 0.539000000 ~53.139
7 0.638B00000 -51.019
8 0.738600000 ~49 457
g 0.B838400000 -48.807
10 0.93820C000 -48.195

hale SV AP A
~-41.0857

h e e e e e W W W

is2 19.101800000

Figure 6-12. Exomple of a Tabular Printout
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Chapter 7
Measurement Calibration

7"1 INTRODUCTION This section provides discussion and examples for performing a mea-
surement calibration. It also provides a detailed procedure for calibrat-
ing with a sliding termination.

7'2 MEASUREMENT Measurements always include a degree of uncertainty due to imperfec-
CALIBRATION tions in the measurement system. The measured valie is always a
—DISCUSSION combination of the actual value plus the systematic measurement er-

rors. Calibration, as it applies to network analysis, characterizes the
systematic measurement errors and subtracts them from the mea-
sured value to obtain the actual value. :

The calibration process requires that you establish the test ports, per-
form the calibration, and confirm its quality. Let us examine each of
these steps.

Establishing  Figures 7-1 and 7-2 are two of the most common ap-

the Test proaches used to make measurements on two-port

Ports devices. In many cases, you may need adapters to
change between connéctor types (N, SMA, GPC-7,
ete) or between genders (male [M] or female [F]).

L poars Ll

PORT 2

Figure 7-1. Establishing the Test Port
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The use of cables and/or adapters does not effect the
final measurement result, if they were in place for
the calibration process. The vector error corrections
established during the calibration process elimi-
nates cable and/or adapter effects as long as the
ports used are stable and exhibit good repeatability,
which is the case if good quality components are
used. Figure 7-2 shows such a configuration

u ADAP:‘FERS u
e \\\x

| L
'1\\ \Y /
e/

PORY1 PORY2

Figure 7-2. Using Adapters on the Test Port

Many calibration kits include adapters that are de-
signed to have equal phase length. These parts are
called phase equal adapters (PEA). Anritsu designs
in-series adapters (e.g., K Connector M-M, M-F, F-F)
to be phase insertable when technically possible.

When available, it is good practice to use PEAs to
establish test ports (Figure 7-8).

f TEST SET CONNECTOR
ESTPORT1 | |
33KKF50 KM
33KEKF50 TEST PORT 2
KF
CABLE CONNECTOR

KM

Figure 7.3. Use of PEAs to Establish Test Ports
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This approach offers two advantages:

O It minimizes wear on the more expensive test
set and cable connectors.

0 It provides a simple solution to measuring
non-insertable devices (e.g., a filter with K fe-
male input and cutput connectors), by merely
swapping PEAs after calibration. See Figure
7-4.

USING THE PHASE-EQUAL INSERTABLE

(PED
Calibration
M F M F
PER PEA
TEST TEST
PORT PORT
Measurement

M F M F F M E M

“~ PEA DUT PEA
TEST : TEST
PORT PORT

Figure 7-4. Using Phase-Egual Insertables

"NOTE
In this and other discussions, we will talk
about “insertable” and “non-insertable” de-
vices, Insertable devices have an insertable
connector pair (i.e., male input and female
output connectors) and can be measured af-
ter a through calibration.. A non-insertable
device has a non-insertable pair of connec-
tors. This would be the case if it included fe-
male connectors on both ports or different
connector types on each port. Therefore,
“non-insertables” cannot be connected di-
rectly into the measurement path without
an adapter.

373XXA OM
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ERRORS REDUCED BY CALIBRATION
Directivity
Source Match
Load Match
Frequency Sensitivity (Tracking}

isolation

INTERNAL SYSTEM ERRORS
RF l.eakage
IF Leakage

System interaction

RANDOM ERRORS
Frequency
Repeatabitily
Noise
Connector Repeatability

Temperature/Environmental
Changes

Calibration Variables

TRANSMISSION MEASUREMENT
ERRORS

Source Match
Load Match

Tracking

Understand-
ing the Cali-
bration Sys-
tem

Measurement errors must be reduced by a process
that uses calibration standards. The standards most
commonly used are Opens, Shorts, and Zg (Charac-
teristic Impedance) Loads. In conjunction with a
through connection, these standards can correct for
the major errors in a microwave test system. These
errors are Directivity, Source Match, Load Match,
Isolation, and Frequency Tracking (reflection and
transmission). '

Calibration also corrects for many internal system
errors, such as RF leakage, IF leakage, and system
component interaction.

Random errors such as noise, temperature, connec-
tor repeatability, DUT sensitive leakages, frequency
repeatability, and calibration variables are not com-
pletely correctable. However, some of them can be
minimized by careful control. For instance: tempera-
ture effects can be reduced by room temperature
control, calibration variables can be reduced
through improved technique and training, and fre-
quency errors can be virtually eliminated by the
fully synthesized internal source.

We know that adapters and cables degrade the basic
directivity of the system, but these errors are com-
pensated by vector error correction.

In general, transmission measurement errors are
source match, load match, and tracking; while re-
flection measurement errors are source match,
directivity, and tracking.

373XXA OM




MEASUREMENT TRANSMISSION -
CALIBRATION : AND REFLECTION

Error modeling and fiowgraphs are techniques used
REFLECTION MEASUREMENT ERRORS to analyze the errors in a system. Error models de-

: scribe the errors, while flowgraphs show how these
errors influence the system. Error models (Figure
Directivity 7-5, below) can become quite complex,

Source Maich

Tracking

DIRECTIVITY, SOURCE MATCH,
AND TRACKING ERRORS

DISTORTED MEASUREMENT
Ep Eg :
s 11M L4 - i 45 A
Ust

Figure 7-5. Example of Error Modeling

CALIBRATION TYPES The 8373XXA offers a selection of calibration possibil-
ities depending on the user’s needs. These possibili-

Frequency Response . ties are as follows:

Reflection Oniy—1 Port
' 0 Frequency Response

1 Path, 2 Port 0 Reflection Only—1 Port

12 Term—2 Port, Both Directions o 1P ath, 2 Port
T 12 Term—2 Port, Both Directions

These calibration types are described below.

Frequency Response: Corrects for one or both of the
transmission error terms associated with measure-
ments of S21, 812, or both

Reflection Only: Corrects for the three error terms
associated with an 811 measurement (EDF, ESF,
and ERF), an S22 measurement {EDR, ESR, and
ERR), or both.

1 Path, 2 Port: Corrects for the four for-
ward-direction error terms (EDF, ESF, ERF, and
ETFY), or the four reverse-direction error terms
(EDR, ESR, ERR, and ETR).

Full 12 Term: Corrects for all twelve error terms as-
sociated with a two-port measurement. A 12-Term
error model is shown in Figure 7-8.
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AF IN So1m
Stam
Siim
Reverse Direction Terms
12 - TERM
Exe
b
PORT1 PORT 2 PORT 1 PORT 2
BEEE Er Er
Eor
Y A
Ege
Egr B S
Seam < RE ARG
Frequency Response - Transmission Only Terms
PORT 1 PORT 2
!
RF iN P g RF IN .
Epg]
A
Esr
Eﬁp ER?
Si1m | e 7 .
Reftection Only Terms Fregquency Respense - Reflection Only Terms
Figure 7-6. Error Models
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CALIBRATING FOR A REFLECTION
MEASUREMENT USES THREE
STANDARDS:

Short
Cpen

Termination

Measurement calibration using the 373XXA is
straightforward and menu directed. A short time
spent in preparation and preplanning will make the
process simple and routine, (Example: Adjusting the
coaxial cables used in the measurement setup such
that insertion of the DUT causes minimal flexing of
these cables).

The screen prompts on the 373XXA guide you through the calibration
process—a process that consists of connecting and disconnecting con-
nectors and moving the slide on a sliding load (if one is used).

The most critical part of the calibration process is properly seating and
torquing the connectors. Also, you will notice that the calibration takes
longer when the ports are terminated with a load. This is intentional.
It allows for more averaging during the isclation measurement.

Calibrating
fora
Measurement

Let us assume that we want to correct for three er-
rors in the reflection measurement: source match,
directivity, and tracking. We accomplish this using
three standards.

Shorts are the easiest to visualize. They totally re-
flect all of the incident RF energy output at a pre-

* cise phase. The terms zero-ohms impedance, voltage

null, and 180° phase all define an RF Short.

OUpens are similar to Shorts, but their response is
more complex. The terms voltage maximum, infinite
impedance, and 0° phase all define a perfect Open. A
perfect Open, however, is only a concept. In reality
Opens always have a small fringing capacitance.

To account for the fact that the Open will not pre-
dictably reflect impedance at an exact 0° phase ref-
erence, we alter its response using coefficients that

- accurately characterize the fringing capacitance.

The coefficients are different for each coaxial line
size, since each size has a different fringing capaci-
tance. To maximize accuracy, ensure that these coef-
ficients are ingtalled prior to the calibration (Menu
U3).

As Opens and Shorts provide two references for a
full reflection, Zo terminations provide a
zero-reflection reference,

373XXA OM
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Ideal Zg terminations must consist of two parts, a
IDEAL TERMINATIONS perfect connector and an infinite-length perfect

Reflactioniess
Perfact Connector
infinite-Length, Dimensionally £x-

acy, Reflectioniess Transmission
Line

PRACTICAL Zo TERMINATIONS
Broadband Load

Stiding Termination

BROADBAND LOAD
Easy fo Use
Inexpensive

Adequate for Most Applications

SLIDING LOAD
Connector
Long Transmission Line

Movable Microwave Load

transmission lihe that absorbs all of the RF energy
that enters it (no reflections).

Infinite length transmission lines are unwieldy at
best, so you must use less-than-ideal terminations.
For calibration purposes there are two common
types: broadband leads and sliding terminations.

Broadband loads are widely used. An example is the
ANRITSU 28 Series Termination. These termina-
tions are easy to use as calibration tools, and they
are adequate for most applications.

Sliding Loads are the traditional vector network an-
alyzer Z0 calibration reference. They provide the
best performance when the application requires
high-precision return loss measurements. Sliding
loads consist of a connector, a long section of preci-
sion transmission Hne, and a microwave load that is
movable within the transmission line. One thing to
remember with sliding loads is that they have a
low-frequency limit and must be used with a fixed
load below this cutoff frequency for full frequency
coverage. ANRITSU sliding loads cut off at 2 GHz.
(V-connector sliding loads cut off at 4 GHz).

Pin depth-—the relationship between the interface
positions of the outer and center conductors-is the
most critical parameter under your control in a slid-
ing load. An example of its criticality is that an in-
correct pin depth of .001 inch can cause a reflection
return loss of 44 dB. And, since we are trying to cali-
brate to accurately measure a 40 dB return less, cor-
rect pin depth makes a big difference!

Cables in the measurement system are another
cause for concern. The main criteria for a cable are
stability and repeatability. ANRITSU offers two
types of cables that meet these criteria: semi-rigid
and flexible. Our semi-rigid cables provide maxi-
mum stability with limited flexibility of movement.
Our flexible cables allow more freedom of movement
and provide good phase stability.

7-10
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Evaluating
the Calibra-

tion

Verification
Kits

VERIFICATION KIT

Used by Calibration and Metrology
Labs

The 373XXA provides an accurate representation of
complex data. However, it can only provide accuracy
to the extent of the supplied calibration data. For
this reason, it is necessary to periodically verify the
calibration data and the 373XXA system perfor-
mance.

Calibration verification reveals problems such as a
poor contact with one of the calibration components,
improper torquing, or a test port out of specification.
Problems like these can easily occur during a cali-
bration procedure. Anyone who has experienced one
of these problems and stored bad data—after having
performed a complete calibration procedure—knows
the frustration it can cause. Additionally, it can be
very costly to use incorrectly taken measurement
data for design or guality assurance purposes.

The best way to confirm a calibration is to measure
a precision, known-good device and confirm its spec-
ifications.

ANRITSU has developed several preci-
sion-component kits: for 3.5 mm connectors, for
GPC-7 connectors, K Connectors® and V Connec -
tors®. These are, respectively, the Models 3668,
3667, and 3668 and 3669 Verification Kits.

Each of the kits contain 20 dB and 50 dB
attenuators, an airline, and a Beatty Standard. A
Beatty Standard is a two-port mismatch similar to a
beadless airline, It consists of a center conductor
with a discontinuity in the middle providing the
mismatch (Figure 7-7).

//////

500 ——5%0a 50,

7

Figure 7-7.

The Beatty Standard

373XXA OM
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Typically, these verification kits will be used by cali-
bration or metrology labs. Each of the kits contain
several precision components, all of which have been
characterized at specified frequencies. The data on
these components is stored on a disk provided with
the verification kit.

The verification of the kit components is straight
forward. The components are first measured with
the 373XXA, then they are compared with the data

.recorded on the disk. If the measured data compares

favorably with the recorded data (taking tolerances
inte consideration), then the system is known to be
operating properly and providing accurate data.

There is one caution that you need to observe when
using Verification Kits. Because the verification
components have been characterized, you must han-
dle them carefully so that you do not ¢hange their
known characteristics. Consequently, you should not
have them available for daily use. Rather, you
should only use them for the accuracy verification
checks taken every 6-to-12 months (or at any other
time the system’s integrity is in doubt).

This completes the discussion on ealibration. Refer
to paragraph 7-3 for a procedure showing how to
calibrate the sliding load.

7-12
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7-3  meEASUREMENT
CALIBRATION —SLIDING
TERMINATION

Sliding terminations (loads) are the traditional Zg calibra-
tion-reference devices for vector network analyzer calibration. When
correctly used and perfectly aligned, they can be more accurate than
precision fixed loads. However, sliding terminations have a 2 GHz (4
GHz for V-Connector sliding loads} low-frequency limit and must be
used with a fixed load for full frequency-range coverage.

Shiding terminations consist of a connector, a long section of precision
transmission line, and a microwave load that is movable within the
transmission line. Pin depth—the relationship between the interface
positions of the outer and center conductors—is the most critical pa-
rameter that you can control in a sliding termination. An example of
its criticality is that an incorrect pin depth of 0.001 inch can cause a
reflection return loss of 44 dB. Since you are usually calibrating to ac-
curately measure a greater than 40 dB return loss, correct pin depth is
essential.

Since setting an accurate pin depth is so important, this discussion
centers on describing how to set the pin depth for male and female
sliding terminations. Calibration with the sliding termination is essen-
tially the same as described below for the broadband load.

The procedure below uses the Model 3652 Calibration Kit and its
17KF50 and 17K50 Sliding Terminations. Calibration is similar for the
Model 3650 SMA/3 5mm, Model 3651 GPC-7 and Model 3654 V con-
nector kits. For the 3651, the procedure is simpler: Because the GPC-7
connector is sexless, there is only one sliding termination.

Procedure

Step 1 Remove the Pin Depth Gauge from the kit, place it
on the bench top.

NOTE
The meter is convertible between male and
female. The following procedure describes
the zeroing process for the female fitting.
The procedure for the male fitting begins
with step 16. &

373XXA OM
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Step 2.

Step 3.

Step 4.

Push the outer locking ring towards the gauge to ex-
pose the center pin.

Take the 01-210 Ref Flat frq}fn the kit.

‘While holding the gauge as éhown, press the Ref
Flat firmly against the end of the exposed center

_ pin.

7-14
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Step 5.

Step 6.

Step 7.

Step 8.

While pressing the Ref Flat against the center pin,
check that the pointer aligns with the “0” mark. If it
does not, loosen the bezel lockserew and rotate the
bezel to align the pointer with the “0” mark. Tighten
the bezel lock screw.

NOTE
Gently rock the Ref Flat against the center
pin to ensure that it is fully depressed and
yvou have accurately set the gauge for zero.

Remove the sliding termination with the fe-
male-connector (17KF50, for this example) from the
kit, and slide the load all the way toward the end
closest to the connector.

With either hand, pick up the sliding termination
near its connector end.

Cup the sliding termination in your palm, and sup-
port the barrel between your body and crooked el-
bow.

373XXA OM

7-15




SLIDING : MEASUREMENT
LOAD . CALIBRATION

Step 9. Remove the flush short by holding its body and un-
screwing its connector.

Step 10. ~ Install the gauge onto the end of the sliding
termination.
Step 11. If the COARSE SET adjustmentwwhich has been

set at the factory—has not moved, the inner dial on
the gauge will read “0.” If it doesn’t, perform the
Coarse Set Adjustment in step 15.

Step 12 Place the sliding termination, with the gauge
attached, on the bench top. '
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Step 13.
Step 14,
Step 15.
mm{ COMRSE.
RING  RING
Step 16.

Loosen the FINE LOCK ring and turn the FINE
ADJ ring to position the gauge pointer 2-3 small di-
visions on the “-” side of zero.

~ Turn the FINE LOCK ring clockwise to both tighten

the adjustment and place the pointer exactly to “0.”
The Sliding Termination is now ready to use.

NOTES
e Ensure that the inner dial read “0.”
¢ The following step is not normally neces-
sary. It needs to be done only if the ad-
justment has changed since it was set at
the factory.

With the 01-211 Flush Short installed, loosen the
COARSE LOCK and gently push the COARSE SET
adjustment rod in as far as it will go. This coarsely
gets the center conductor to be flush against the at-
tached short. Return to step 2.

The procedure for adjusting the male-connector
gliding termination is essentially the same as that
described above. The only difference is that you
must install the female adapter on the end of the
gauge shaft, over the center conductor. To install
this adapter, proceed as follows:

0 Zero-set the gauge as deseribed in step 2
above.

373XXA OM
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Step 17.

Step I8.

Step 19.

Step 20.

O Push the outer locking ring back toward the
gauge and furn it clockwise onto the exposed
threads.

1 Loosen the lock ring one turn in a counter-
clockwise direction.

Remove the 01-223 Female Adapter (“F ADAPTER
FOR PIN GAUGE”) from the kit.

Install the female adapter over the center pin and
gerew it into the locking ring, and tighten the outer
ring until it is snug against the housing.

Inspect the end of the adapter, you should see no
more than two exposed threads. If so, repeat steps 7
thru 10, above.

Connect the gauge to the sliding termination and
zero set the center pin using the FINE ADJ as pre-

.viously described in step 2 above.
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7-4  stanparp (osL) The standard calibration for the 373XXA Vector Network Analyzer
CALIBRATION system uses an Open, a Short, a Broadband and/or Sliding Load, and a
PROCEDURE throughline connection to categorize the inherent errors in the mea-

surement system. These errors include those caused by connectors as
well as internal system errors such as RF leakage, IF leakage, and
component interaction. For maximum accuracy, install the capacitive
coefficients (for the open device) using Menu U3.

Calibration A detailed, step-by-step procedure for performing a
Procedure Open-Short-Load calibration is given below.

Step L Press the Begin Cal key.

¢ r
| Begin | Apply
MENU C11 Cal Cal

BEGIN CALIBRATION

KEEP EXISTING
CAL. DATA
REPEAT Step 2. _ Select CHANGE CAL METHOD AND LINE
PREVIOUS CAL TYPE, in menu C11 (left). (This assumes STAN-
AUTOCAL _ DARD and COAXIAL are not presently shown in
CAL METHOD blue as heing seiected.}

STANDARD
TRANSMISSION

LINE TYPE:
XXXAXKXK

CHANGE CAL

METHOD AND

LINE TYPE
EXT GALST

PRESS <ENTER>
TO SELECT
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MENU C11A Step 3. When menu C11A (left) appears, move cursor to the
following:
CHANGE
Aﬁgi?’fg?ﬁ% a. STANDARD, then press Enter key. This selects

, 7 _ Standard (OSL) as the ealibration method.

FoNEXTCALISTER i _ .

CAL METHOD c. b. COAXIAL, then press Enter key. This selects

BTANDARD ¢ coaxial transmission line media,

S WAVEGUIDE). ¢. NEXT CAL STEP, then press Enter key. This
OFFSET SHORT causes menu C11 to return to the screen.
LRL/LRM
TRANSMISSION Step 4. When menu C11 reappears, confirm that the STAN-

" LINE TYPE DARD calibration method and COAXIAL line type
R have been selected. Select NEXT CAL STEP and
T b. press the Enter key to proceed. This brings up menu
WAVE GUIDE C5.
MICROSTRIP
PRESS <ENTER> Step 5. Menu C5 (left) lets you select the type of calibration.
TO SELECT For this example, move the cursor to FULL
12-TERM and press the Enter key. This selection
calibrates for all twelve error terms.
Step 6. The next menu, C5D, lets you choose whether to in-
MENU C5 clude or exclude the error terms associated with
CALIBRATION leakage between measurement channels, For a

TRANSMISSION
FREQUENCY
RESPONSE

REFLECTION
ONLY

PRESS <ENTER>
TO SELECT

normal calibration, you would choose to include
these error terms. Therefore, move the cursor to IN-
CLUDE ISOLATION ( STANDARD ) and press
the Enter key.

MENU C5D

SELECT USE
OF ISOLATION
IN CALIBRATION

ISOLATION

PRESS <ENTER>
TO SELECT

7-20
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Step 7. Next, menu C1 appears. It lets you select the num-
MENU Ci ber of frequency points at which calibration data is
to be taken. The choices are:
SELECT
LIBRATI )
ca TION a. NORMAL: Data is taken at up to 1601 equally
spaced frequencies across the calibration fre-
gquency range. Use this selection for this exam-
ple.
C.W. . ) . .
(1 POINT) b. C.W.: Data is taken at one point. This choice
N-DISCRETE brings up meniz C2B (beiow'} that lets you select
FREQUENCIES the single CW frequency point.
2 TO 1601
POINTS) f ]
TIME DOMAIN MENU C28
{(HARMONIC) SINGLE POINT
PRESS <ENTER> CALIBRATION
TO SELECT C.W. FREQ
XAXXKK GHz
FINISHED
ENTRY, NEXT
CAlLL STEP
INPUT FREQ AND
PRESS <ENTER>
TO SELECT
MENU C2 ¢. N-DISCRETE FREQUENCIES: This selection
FREQ RANGE OF lets you specify a diserete number of frequency
points, from 2 to 1601,
d. TIME DOMAIN: This selection is the calibra-
tion mode for low-pass time-domain processing.
It Iets you select frequencies at integer (har-
201 DATA PTS - monic) multiples of the start frequency.
0.099800000 GHz
STEPSIZE Step 8. The next menu, C2 (left), lets you set your start and
stop frequencies. For this example, move cursor to
MAXIMUM NUMBER ’
OF DATA POINTS START, press 40 on keypad, and hit the MHz termi-
1601 MAX PTS nator key. Perform like operations for the STOP
801 MAX PTS choice, except make entry read 20 GHz. After set-
gg; “":::{XPJFSS ting the frequencies, select NEXT CAL STEP and
101 MAX PTS press the Enter key.

51 MAXPTS

PRESS <ENTER>
TO SELECT

373XXA OM
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. Step 9. When menu C3 (left) appears, if vou want to change
MENU C3 -any of the parameters shown in biue letters, place
: the cursor on that parameter and press the Enter
CONFIRM . .
CALIBRATION key. For this example, we will change them all,
PARAMETERS starting with the top one. Move the cursor to PORT
L PORT 1 CONN 1 .CONN and press the Enter key.
CKCONN@. ,
PORT 2 CONN Step 10. In menu C4 {below), which appears next, move the
SMA (M) cursor to K CONN (M) and then press the Enter
REFLECTION key. This choice presumes that you have a K-Female
PAIRING connector on the device-under-test (DUT), Remem-
MIXED ber, in this menu you choose the connector type on
LOAD TYPE the test port, or the connector type that mates with
SLIDING the DUT connector. When menu C3 returns, ohserve
THROUGHLINE that K CONN (M) is now shown in blue for the
PARAMETERS PORT 1 CONN choice.
REFERENCE
IMPEDANCE
MENU C4
TEST SiGNALS
SELECT PORT 1
START CAL CONNECTOR TYPE
PRESS <ENTER>
TO SELECT SMA (M)
OR CHANGE SMA (F}
CORH 8
K-CONN {F)
TYPE N (M)
TYPEN (F)
GPC-3.5 (M)
GPC-3.5 (F}
GPC-7
USER DEFINED
MORE
PRESS <ENTER>
TO SELECT
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CALIBRATION CALIBRATION
Step 11. With menu C3 (left) displayed, move the cursor to
MENU €3 PORT 2 CONN and press the Enter key. Following
CONFIRM the procedure in step 10, select K CONN (M) for
CALIBRATION the Port 2 connector.
PARAMETERS Wh
PORT 1 CONN Step 12, en menu C3 returns:

SLIDING

THROUGH
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS
START CAL

PRESS <ENTER>
TO SELECT
OR CHANGE

K CONN (M)

a. Observe that PORT 2 CONN now reflects K
CONN (M).

b. Move cursor to REFLECTION PARING and
press the Enter key. This brings up menu C13
(below).

MENU C13

SELECT
REFLECTION
PAIRING

PRESS <ENTER>
TO SELECT

Reflection Pairing lets you mix or match the
Open and Short reflection devices in the Cali-
bration Sequence menus. The MIXED choice
lets you calibrate using first an Open on one
port and a Short on the other, then a Short on
one port and an Open on the other. Conversely,
MATCHEY lets you calibrate first using an
Open on both ports then using a Short on both
ports. For this example, choose MIXED and
press the Enter key.

373XXA OM
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Step 13. ‘When menu C3 returns:
MENU C3 a. Observe that REFLECTION PARING now
CONFIRM reflects MIXFJI).
CALIBRATION '
PARAMETERS b. Move cursor to LOAD TYPE and press the En-
PORT 1 CONN ter key. This brings up menu C6 (below).
TYPE N (M) :
PORT 2 CONN
TYPE N (F} MENU C6
SELECT
TYPE OF LOAD
: HFIXEDLOAD
THROUGH SLIDING LOAD )
PARAMETERS (MAY ALSO
REQUIRE
REFERENCE BROADBAND
IMPEDANCE FIXED LOAD)
TEST SIGNALS PRESS <ENTER>
FARTICALS i TO SELECT
PRESS <ENTER>
TO SELECT
This menu lets you select either of two load
types, broadband or sliding. Broadband loads
are adequate for all but the most demanding re-
flection measurements. They are easier to use
and less expensive than sliding loads. If you
choose a sliding load, refer to paragraph 7-3 for
a procedure on setting pin depth,
For this example, select BROADBAND LOAD
and press the Enter key.
c. The next menu to appear, C6A (left), prompts
MENU C6A you to enter an impedance value. For this exam-
ple, use the rotary knob to change the displayed
ENTER value to 50 Q. Alternatively, you can key in 50
BROADBAND LOAD ohms. That is, press 50 on the kevpad and the
IMPEDANCE .
X1 terminator key. If the value were 1 uQ2, you
ESESDBAND would key in .001 and press 1679, Conversely, if
IMPEDANCE the value wa:tss 1 MQ, you would key in 1000 and
50.000 O press the 10” terminator key.
PRESS <ENTER>
TO SELECT
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Step 14. When menu C3 again returns:
MENU C20
P— a. Observe that LOAD TYPE now shows
THROUGH LINE BROADBAND.
PARAMETERS ’
* | OFFSET LENGTH b. Move cursor to THROUGH PARAMETERS
1 0.0000mm and press the Enter key.
THROUGHLINE
IMPEDANCE Step 15. Menu C20 (left) appears next. It lets you define the
50.000 £ length of the offset and the impedance of the
PRESS <ENTER> throughline. For this example, enter 0 mm for
WHEN COMPLETE length and 50 ochms for impedance.
Step 16. When menu C3 reappears, move the cursor to REF-
ERENCE IMPEDANCE and press the Enter key.
This brings up menu C17 (Jeft).
MENU C17 Step 17. Move cursor to REFERENCE IMPEDANCE and
use the retary knob to change the displayed value to
ENTER 50 Q.
REFERENCE '
. HE;—"MEZ"%E?(‘:NCE Press the Enter key when you have completed your
o REFERENGE .
- IMPEDAN value entry.
L0000 Q0
PRESS <ENTER=
WHEN COMPLETE

373XXA OM
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Step 18. When menu C3 returns, select TEST SIGNALS to
bring up menu SU2 (left).
MENU SU2
Step 19. Menu SU2 lets you define the power level of the sig-

X0 dB (0-40)

CALISRATE
FOR FLATNESS
(CAL EXISTS)

FLATNESS
CORRECTION
AT XXX dBm

SOURCE 2 PWR
XXX dBm

PREVIOUS MENU

PRESS <ENTER>
TO SELECT

P2

nals at the two test ports. Power delivered to the
DUT by the test set must be such that the measured
signals are well above the noise floor but below the
0.1 dB compression level of the Test Set samplers,
{(Noise floor and maximum signal inte Port 2 levels
are specified in Appendix C.)

For measuring high power signals, a Port 2 attenu-

- ator in the forward transmission path allows up to

1 Watt of power (30 dBm) before 0.1 dB compression
occurs. .

Determine the required input power level and the
expected output RF power level from the DUT.
Ideally, the Port 2 step attenuator should be set so
that the input to the test sampler (left) is less than
—10 dBm. For example, if the input to the DUT is
set for ~20 dBm and the device gain is 40 dB, set the
PORT 2 ATTN menu option for 20 dB.

(If you needed to calibrate the test port for power
flatness, you would move the cursor to FLATNESS
CORRECTION and press the Enter key.)

Finally, move the cursor to PREVIOUS MENU and
press the Enter key. This returns you to menu SUL
When you get there, press the Enter key to return to
menu C3. :
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Step 20. When menu C3 reappears, select START CAL and
press the Enter key to begin the calibration proce-

MENU C3 dure.

CONFIRM
CALIBRATION Continue the calibration sequence by following the
PARAMETERS prompts as they appear. Connect the appropriate

PORT 1 CONN : Isolation Devices, Broadband Loads, Opens, Shorts,
TYPE N (M) and Throughlines, when requested in the calibra-
PORT 2 CONN tion sequence.

SMA (M}
REFLECTION

PAIRING
MIXED

LOAD TYPE
SLIDING

THROUGH
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS
S STARTIGAL 10
PRESS <ENTER=>

TO SELECT
OR CHANGE
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7"‘5 OFFSET-SHORT The Offset-Short calibration is the standard technique for waveguide,
CALIBRATION It uses an offset Short and a flush Short to categorize the inherent er-
PROCEDURE rors in the waveguide measurement system. These errors include

those caused by connectors as well as internal system errors such as
RF leakage, IF leakage, and component interaction.

| a "

Calibration A detailed, step-by-step procedure for performing a
Procedure Offset-Short calibration is given below.
Step 1. Press the Begin Cal key. .
ﬁE SE———— 4«;,- = D -
7 SR oo Dom 00,
J ENfe} i
S |ooolo o
| DO 0o oo
e M e TR W B IR IR =
@l 0o 00, 0ob G20 000
e e = w |
. R U S N
22T 000y

éBegin gAppIy
| Gal p Cal

MENU c11 Step 2. Select CHANGE CAL METHOD AND LINE

BEGIN CALIBRATION TYPE, in menu C11 (left). (This assumes OFFSET
KEEP EXISTING SHORT and WAVEGUIDE are not presently shown

CAL DATA in blue as being selected.)
REPEAT
PREVIOUS CAL

AUTOCAL.

CAL METHOD
HAXXAXX

TRANSMISSION
LINE TYPE:
HHOOKAAX

- NEXT.CAL STEP o1
PRESS <ENTER>
TO SELECT
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TIME TIME DOMAIN

CALIBRATION TYPE

1 PATH
2 PORT

TRANSMISSION
FREQUENCY
RESPONSE

REFLECTION
ONLY

PRESS <ENTER>
TO SELECT

DOMAIN MEASUREMENTS
Step 3. When menu C11A {eft) appears, move cursor to the
MENU C11A following:
A a. OFFSET SHORT, then press the Enter key.
AND LINE TYPE This selects Offset Short as the calibration
NEXT CAL STEP method.
CAL METHOD b. WAVEGUIDE, then press the Enter key. This
STANDARD brings menu C5 (bottom left) to the sereen.
(NOT USED FOR
__WAYEGUI?E) c. NEXT CAL STEP, then press the Enter key.
i OFFSET. SHO This causes menu C11 to return to the screen.
LRLARM
TRANSMISSION Step 4. When menu C11 reappears, confirm that the OFF-
LINE TYPE SET SHORT calibration method and WAVE-
COAXIAL GUIDE line-type have been selected. Select NEXT
- WAVE GUID CAL STEP and press the Enter key to proceed.
MICROSTRIP Step 5. Menu C5 appears next. This menu (bottom left) lets
PRESS <ENTER> you select the type of calibration. For this example,
1O SELECT move the cursor to FULL 12.-TERM and press the
Enter key.
Step 6. The next menu, C5D (below), lets you choose
MENU C5 whether to include or exclude the error terms asso-
ciated with leakage between measurement chan-
SELECT nels. For a normal calibration, you would choose to

include these error terms. Therefore, move the cur-
sor to INCLUDE ISOLATION (STANDARD) and
press the Enter key.

MENU C5D

SELECTY USE
OF ISCLATION

EXCLUDE
ISOLATION

PRESS <ENTER>
TG SELECT

373XXA OM
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Step 7. Menu C1 (left), which appears next, lets you select
MENU C1 the number of frequency points at which calibration
data is to be taken. Of these choices, which were de-
CALIS;!%_I%%EN scribed in paragraph 7-4, choose NORMAL (1661
DATA POINTS POINTS MAXIMUM) for this example,
- N%?JM;EINTS Step 8, The next menu, C2 (below), lets you set your start
o T and stop frequencies. For this example, move cursor
C‘ W - to START, press 40 on keypad, and hit MHz termi-
(1 POINT) nator key. Perform like operations for the STOP
N-DISCRETE choice, except make entry read 20 GHz. After set-
FREQUENCIES ting the frequencies, select NEXT CAL STEP and
(2 TO 1601 press the Enter key.
POINTS)
TIME DOMAIN
{(HARMONIC) MENU C2
TO SELECT CALIBRATION
COSTARTI
| 10.04D0000000GH2.
< STOR i
1.:20.000000000 GHz: - :
201 DATA PTS
0.089800000 GHz
STEPSIZE
MAXIMUM NUMBER
OF DATA POINTS
1601 MAX PTS
801 MAX PTS
401 MAX PTS
MENU C38 201 MAXPTS
Con 101 MAX PTS
CALIBRATION )
PARAMETERS GO /NEXT CAL STER o
LOAD TYPE PRESS <ENTER:>
BROADBAND TO SELECT
THROUGH LINE
PARAMETERS
WAVEGUIDE
PARAMETERS Step 9. When menu C3B (bottom left) appears, if you want
XXXXXKKX to change any of the parameters shown in blue let-
TEST SIGNALS ters, place the cursor on that parameter and press
LISTARTICAL i -the Enter key. {These choices operate the same as
PRESS <ENTER- was described for menu C3 in paragraph 7-4.) For
TO SELECT this example, we change the waveguide parameters,
OR CHANGE Move the cursor to WAVEGUIDE PARAMETERS

and press the Enter key.
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Step 10. When menu C15 {left) appears, move cursor to one
MENU C15 of the two availabie choices and press the Enter key.
SELEGT These choices are described below.
WAVEGUIDE
KIT TO USE . a. USE INSTALLEDWAVEGUIDE KIT: Se-
ZINSTALLED KT lecting this choice uses the values shown in blue
IDENTIFIER for IDENTIFIER, CUTOFF FREQ, SHORT 1,
XXXX and SHORT 2. Select this choice, for this exam-
CUTORE FREG: ple.
XXX XXXXXXKXXX GHz _ , , _
b. USER DEFINED: Selecting this choice brings
SHORT 1 . .
YXXXXX up menu C15A (below), which lets you specify
SHORT 2 waveguide parameters. After defining your
XXXXXX rrem waveguide parameters, you are returned to
menu C3B.
USE INSTALLED
WAVEGUIDE KIT
USER DEFINED
MENU C154
ENTER
WAVEGUIDE
PARAMETERS
WAVEGUIDE
CUTOFF FREG:
KX XKKXHXKKX GHz
OFFSET LENGTH
OF SHORT 1 -
XX XXXX mm -
OFFSET LENGTH
OF SHORY 2
KO XXX mm
PRESS <ENTER>
WHEN COMPLETE
Step 11, Continue the calibration sequence by following the

prompts as they appear. Connect the appropriate
Isolation Devices, Broadband Loads, Shorts, and
Throughlines, when reguested in the calibration se-
quence.
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7-7 LRULAM CALIBRATION
PROCEDURE

The LRL/LRM (line-reflect-line/line-reflect-match) calibration™® feature
provides an enhanced capability for error compensation when making
measurements in coaxial, microstrip and waveguide transmission me-
dia. Instead of using the standard Open, Short, and Load, the
LRI/LEM calibration method uses two lines and a reflection or match.
The difference in length between line 1 and line 2 creates the mea-
surements necessary for the error solutions.

The LRL/LRM calibration technique uses the characteristic impedance
of a length of transmission line or a precision match as the calibration
standard. A full LRL/LRM calibration consists of two transmission line
measurements, a high reflection measurement, and an isolation mea-
surement. Usmg this technigue full 12 term error correction can be
performed with the 373XXA.

Three line LRL/LRM calibration can also be selected. In a two-line
LRL measurement, the difference in length between line 1 and line 2
is necessary for calibration but limits the frequency range to a 9:1
span. The use of three lines in the calibration extends the frequency
range to an 81:1 span. A combination of LRL and LRM can accomodate
any broadband measurement,

1. Through the use of LRI/L.LREM calibration and an external com-
puter, in conjunction with ANACAT software, multiple-level
de-embedding is possible. This calibration allows you to make
semi-conductor chip measurements up to 40 GHz with a single test
fixture.

2. In addition, any non-coaxial transmission media, including mixed
media interconnects, can be accommodated. For example, a test de-
vice with a waveguide input and a coplanar microstrip output can
be measured. Software automatically compensates for the
microstrip dispersion.

A detailed procedure for calibrating for a measurement using the
LRI/LRM method is provided in the following pages.

*LRM Calibration Method of Rhode & Scharwz, Germany
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MEASUREMENT LRL/LRM

CALIBRATION CALIBRATION
LRL/LRM Calibration Microstrip is a dispersive media. The 373XXA applies dispersion com-
(Microstrip) pensation during calibration for microstrip measurements. Because

the 373XXA must know the specific microstrip parameters, during the
calibration: procedure menus are available for entering the

o width of the strip

e thickness of the substrate

¢ gubstrate dielectric constant

« effective dielectric constant Ze

» characteristic impedance {reference)

When testing microstrip dévices it is necessary to launch from coax to
microstrip. In production testing this launching must be temporary, so
that the device can easily be installed in-and be removed from the
fixture. The requirement for launching to 65 GHz is met by the
ANRITSU Universal Test Fixture (UTE). The UTF provides accurate,
repeatable launch to substrates from 5 to 70 mils thick, and from 0.15
to 2 inches long. Offset connections and right angles can be configured.
DC bias probes can be mounted to the UTF to inject bias onto the sub-
strate. UTF calibration/verification kits are available for alumina in
10 mil, 15 mil, and 25 mil microstrip, and for 25 mil coplanar wave-
guide. Although a UTF is not essential, the following calibration pro-
cedures presume its use.

Step L Select the desired LRL line substrates from the ap-
propriate microstrip calibration kit. When called for
in the calibration sequence, mount the LRL line
substrates on the UTF following the procedure
given in the 3680 OMM.

Step 2, Press the Begin Cal key.

1
I

@

o Yg

Apply
Cal

ey

®
=1

5

— D
L
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LRL/LRM MEASUREMENT
CALIBRATION CALIBRATION
P Step 3. Select CHANGE CAL METHOD AND LINE
TYPE, in menu C11 (left). (This assumes LRL and
BEGIN CALIBRATION MICROSTRIP are not presently shown in blue as
KEEP EXISTING being selected.)
CAL DATA
REPEAT Step 4. When menu C11A (bottom left) appears, highlight
PREVIOUS CAL the following selections.
AUTOCAL
CAL METHOD a. LRL/LRM and press the Enter key.
HXKXXKXAX
TRANSMISSION b. MICROSTRIP and press the Enter key.
LINE TYPE: .
XXXXXKKX ¢. NEXT CAL STEP and press the Enter key.
LI CHANGE CAL
U METHOD AND. Step 5. When menu C11 reappears, confirm that the
S LINETYPE v LREJLRM calibration method and MICROSTRIP
CUNEXTCALSTER - iine-type have been selected. Select NEXT CAL
PRESS <ENTER> STEP and press the Enter key to proceed.
TO SELECT
Step 6. Continue through the calibration sequence, and
make the following selections from the menus that
appear:
INCLUDE ISOLATION (STANDARD) (Menu
MENU C11A 51 '
CHANGE NORMAL (1801 POINTS MAXIMUM) (Menu C1)
CAL METHOD )
AND LINE TYPE o
I NEXT.CALSTER! 11| @, MENU C5D MENU Ct1 MENU C2
CAL METHOD SELECT USE SELECT FAEQ RANGE OF
STANDARD OF {SOLATION CALIBRATION
WAVEGUIDE) T iNCLUDE i
OFFSET SHORT ISTOP
a 1120000000000 GHz - *
TRANSMISSION {SOLATION (1‘ F’blNT) ﬁﬂggﬁﬁéﬁm
LINE TYPE PRESS <ENTER> N-DISCRETE STEPSIZE
COAXIAL TO SELECT . FREQUENCIES MAXIMUM NUMBER
WAVE GUIDE fof%’sim OF DATA POINTS
CMicrosTRIP | B 1601 MAX PTS
° TIME DOMAIN 801 MAX PTS
PRFOSSSEELEE% {HARMONIC) 401 MAX PTS
PRESS <ENTER> A PTS
TO SELECT

51 MAX PTS

(T CAL STE

PRESS <ENTER>
TO SELECT
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MEASUREMENT LRL/LRM
CALIBRATION CALIBRATION
START (Your start frequency) Menu C2)
' MENU C3G STOP (Your stop frequency) (Menu C2)
o Afg:&ﬁg?\l Step 7. When menu C3G appears, if you want to change
PARAMETERS miicrostrip parameters to be different from those
LRULAM shown in blue, place cursor on MECROSTRIP PA-
PARAMETERS RAMETERS and press the Enter key.
ﬁ%ﬁ%@g@;s Step 8. When menu C16 (left) appears, move cursor to the

START CAL

USER DEFINED
TEST SIGNALS

PRESS <ENTER>
TO SELECT
OR CHANGE

MENU C16

SELECT

10 MILKIT
15 MIL KIT
25 MiL KIT
USER DEFINED

MICROSTRIP

ANRITSU 3680 UTF calibration kit you wish to use
or to USER DEFINED; then press the Enter key.

The calibration kit selections shown in menu C16
are for the following 3680 Connection Substrate
Kits:

10 MIL KIT — 36804B-10M

15 MIL KIT - 36804B-15M

25 MIL KIT — 36804B-25M

If you choose USER DEFINED, the next menu that
appears (C16A), lets you characterize your parame-
ters. Move cursor to each selection, key in a value,

~ then press the Enter key to return to menu C16.

KiT TO USE

PRESS <ENTER>
WHEN COMPLETE

MENU C16A

ENTER
MICROSTRIP
PARAMETERS

WIDTH OF
STRIP
XXX mm

THICKNESS OF
SUBSTRATE
KXXKXXXX mm

Zc
XXX XXX pG

SUBSTRATE
DIELECTRIC
XX XX

EFFECTIVE
DIELECTRIC
XXXX
(RECOMMENDE D
0.00)

PRESS <ENTER>
WHEN COMPLETE
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PRESS <ENTER>
TC SELECT

 ENDSOF 110
LINE 1 (REF) .

LRL/LRM MEASUREMENT
CALIBRATION CALIBRATION
Step 9. Select LRL/LRM PARAMETERS, when menu
MENU C3G C3G returns.
c AEI%EE?I%N Step 10. When menu C18 appears, you have two choices to
PARAMETERS make:. ?vhether your calibration is to be two-line or
e LR three-line, and where you want to have your refer-
i PAHAMETERS S ence plane.
Mig:g?s?glp a. Select the reference plane: Highlight MIDDLE
PARAMETERS OF LINE 1 (REF) or ENDS OF LINE 1 (REF)
SOOOCKKKK and press the Enter key.
START OAL b. Select th f LREL/!LRM calibration: High
. Select the type o caltoration: High-
PREgSngggf R> light ONE BAND, for a two-line calibration; or
TWO BANDS, for a three-line calibration.
As mentioned earlier, in a two-line measurement,
the difference in length between line 1 and line 2 is
necessary for calibration but limits the frequency
MENU C18 range to a 9:1 span. By using three lines in the cali-
bration, you extend the frequency range to an 81:1
CHANGE LRL/LEM span
PARAMETERS ’ .
NEXT CAL STEP 1f you select TWO BANDS, skip to Step 12.
NUMBER OF :
BANDS USED
L TUTWOBANDS v
LOCATION OF
REFERENCE
PLANES
o MIDDLEOF. [
L CEINEARER) FEITHER/IOR
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MEASUREMENT LRL/LRM
CALIBRATION CALIBRATION
Step 11. When menu C18A (left) appears, make the following
selections:
MENU C18A (2-Line .
CHANGE LRL/LERM a. Move the cursor to BEVICE 1 LINE 1 (REF)
PARAMETERS and key in the value.
“NEXT CAL'STEP - e
CHARA CTERIZE * b. Move the cursor to DEVICE 2 LINE/MATCH.
CAL DEVICES Here you have another decision to make:
L UBEVICE whether your calibration is to be LRL or LRM.
ULINE THREFR) et a. For this selection, the Enter key acts as a toggle.
¢. If you toggle such that LINE turns red, then
key in the value for line 2. This value depends
KXXXK a5 b. s Cuy d. on your frequency range.
PRESS <ENTER> )
TO SELECT d. If you toggle MATCH red, observe that
OR SWiTCH FULLBAND appears. This indicates that your
reflective device covers the full calibration
range.
e. When you have made both selections, move the

cursor to NEXT CAL STEP and press the Enter
key to produce the next menu. Skip to step 13.

373XXA OM
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LRL/LRM MEASUREMENT
CALIBRATION CALIBRATION
Step 12. When menu C18B (left) appears, make the following
selections:
MENU C18B (3-Line
CHANGE LRULAM a. Move the cursor to DEVICE 1 LINE 1 (REF)
PARAMETERS and key in the value (typically 1.00 em). Press
o NEXT.CAL STER the Enter key to select.

CHARACTERIZE g

CAL DEVICES b. Move the cursor to DEVICE 2 LINE/MATCH.
G DEVICE 40 Both here, and for the next choice, you have an-
L ULINE {REF) other decision to make: whether your calibration
L X0 a. is to be LRL or LRM. For this selection, the

o UDEVICE 2 Enter key acts as a toggle.

UXKXXXXILOWBAND | B, s Coy d. c. If you toggle such that LINE turns red, then
D DEMICE B key in the value for line 2. This value depends
L LINEMATCH o | g on your frequency range.

U XK XEXKHIGHBAND

FREQ AFTER d. If you toggle MATCH red, obhserve that

‘éVFH::?EHVngzUSE LOWBAND appears. This indicates that your

AND DEVICE 3 reflection device is a low-band load, This load

1S EXCHANGED must have a pasgband such that it passes all
U BREAKPOINT frequencies from the sﬁtart to the breakpoint {see

©RXXX0000KNNGHZ. |, below).

el e. Move the cursor to DEVICE 3 LINE/MATCH.
OR SWITCH If device 3 is a line, key in the value. Ifitis a
match, the term HIGHBAND will appear. This
indicates that your match is a high-band load.
This load must have a passband such that it
passes all frequencies from the breakpoint to
the stop frequency.

f. Move the cursor to BREARKPOINT and enter
your breakpeint frequency. For two-line LRL
calibrations, select a breakpoint equal to the up-
per frequency of the low frequency LRL line. For
a combined LRL and LRM calibration, select a
breakpoint equal to the top frequency of the cali-
bration divided by six; for instance, to cover the
frequency range 0.04 to 60 GHz, select 10 GHz
ag the breakpoint.

g. When you have made all selections, move the

cursor to NEXT CAL STEP and press Enter to
produce the next menu.
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MEASUREMENT
CALIBRATION

LRL/LRM
CALIBRATION

Step 13.

MENU C19

CHANGE LRL/LRM
PARAMETERS
. NEXT CAL STEP..

QFFSET LENGTH
OF REFLECTIVE
DEVICE

C.

TYPE OF
REFLECTION

*: GREATER.
CL THANZo:
| LEss:
G THAN ZG 2 b
PRESS <ENTER>
TO SELECT

3 b.
| EITHER/OR

Step 14.

Step 15.

MENU C3G

CONFIRM
CALIBRATION
PARAMETERS

CHANGE
LRL/AFM
PARAMETERS

CHANGE
MICROSTRIP
PARAMETERS

R.8,6.0.0.9.0.00.¢

Step 16.

The next menun, C19, gives you choices for your re-

flective device.

a. Move the cursor to OFFSET LENGTH and key
in a value (typicaliy 0.0000 mm),

b.  Move the cursor to GREATER THAN Zo or
LESS THAN Zo, depending on whether your
reflective device is an Open or a Short. Press the
ENTER key to select.

NOTE
Choose GREATER THAN Zo for an Open
and LESS THAN Zo for a Short.

e

When you compie?;e your choices, move the cur-
sor to NEXT CAL STEP and press the Enter
kev

'~ When menu C3G reappears, move cursor to START

CAL and press Enter.

Continue the calibration sequence by following the
prompts as they appear. Mount the appropriate LRL
line substrates when requested in the calibration se-
quence.

For the REFLECTIVE DEVICE and BROAD-
BAND LOAD prompts, remove all substrates from
the UTF and allow the lower jaws to short the cen-
ter conductor. Separate the connector blocks by at
least an inch. (The BROADBAND LOAD prompt
only appears i you selected to include isolation in
menu C5B.)

Store the calibration.
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LRL/LRM
CALIBRATION

MEASUREMENT
CALIBRATION

LRL/LRM Calibration
(Coaxial)

MENU C3E

CONFIRM
CALIBRATION
PABAMETERS

LBL/ARM
PARAMETERS

* ‘REFEHENCE

- IMPEDANCE
TEST SIGNALS
START CAL

PRESS <ENTER>
TO SELECT
OR CHANGE

MENU C17

ENTER
REFERENCE
IMPEDANCE

PRESS <ENTER>
WHEN COMPLETE

An LRL cal kit is necessary to perform the coaxial calibration. Calibra-
tion kits for GPC-7 are available from Maury Microwave and Hewlett
Packard.

Two line lengths are used as the impedance standard. The calibration
frequency range is limited by the difference in the lengths of the two
lines, Their length must be different by approximately 90 degrees at
the mid-band frequency. A good calibration can be achieved over the
range of 18 degrees to 162 degrees making it possible fo calibrate LRL
over a 9:1 frequency range.

LRL calibration is very sensitive to uncalibrated source match. If some
padding is placed at the test ports, the directivity and source match
will be improved. If the goal is high level measurements, then padding
should be included. H low level measurements are being performed,
then the padding must be left out. }

Step 1. Same as Steps 1 through 6 in the Microstrip
procedure, except choose COAXJIAL in menu C11A.

Step 2. When menu C3E (left) appears, if you want to
change line impedance, place cursor on REFER-
ENCE IMPEDANCE and press the Enter key.

Step 3. When menu C17 (ieft) appears, move cursor to
REFERENCE IMPEDANCE, key in the value,
then press the Enter key.

Step 4. Same as Steps 9 through 16 in the microstrip
procedure.

In the coaxial, three-line calibration there are fac-
tors you need to be aware of. Note that it is the line
length differences that are important to the LRL cal-
ibration, namely (1.2~-1.1) and (L.3-L1) where L1l is
the length of line 1, L2 is the length of line 2, and 1.3
is the length of line 3.

Longer length differences are used for longer wave-
lengths (lower frequencies). For frequencies up to
-and including the breakpoint frequency, the larger
absolute value of the (L2-L1) and (L3-L1) differ-
ences is used. At frequencies above the breakpoint,
the smaller absolute value of the (L2-L1) and
(Li3-L1) differences is used.
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MEASUREMENT
CALIBRATION

LRI/LRM
CALIBRATION

Consideration must also be given to selecting the
breakpoint frequency. Divide the frequency range to
satisfy the 9:1 rule for any given pair of lines. The
range is thus divided by the frequency breakpoint
into the intervals If1, £2] and [f2, f3]. Based on these
intervals, next determine the appropriate length dif
ferences; the longer difference is associated with the
lower interval [f1, {2]. Note that if the differences
are equal to each other, concurrent frequency ranges
are implied and only two lines need be used.

Select a line 1 reference (L.1) around which to place
these two differences. Use any combination of posi-
tive or negative differences around line 1. The soft-
ware selects which interval is associated with either
of line 2 or line 3 by comparing the absolute values
of the differences with line 1. Data from the two
lines, which make up the larger absolute difference,
are used for the interval ({1, £2]. Data from the two
lines, which make up the smaller absolute differ-
ence, are used for the interval [f2, {3].

373XXA OM
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LRL/LRM MEASUREMENT
CALIBRATION CALIBRATION
LRL/LRM Calibration The waveguide procedure is very similar to the coaxial and microstrip
{(Waveguide) procedures already described.
Siep 1. Same as Steps 1 through 6 in the Microstrip
procedure, except choose WAVEGUIDE in menu
CI11A.
The only difference is with menu C3F {left). For a
waveguide calibration, move the cursor to WAVE-
MENU C3F N GUIDE CUTOFF FREQ and press Enter. This ac-
tion calls menu C15B, which lets you enter the
CAE%%:iiggN waveguide cutoff frequency. After doing, so you are
PARAMETERS returned to menu C3F.
;igiahEATEHS Step 2. When menu C3F reappears, place cursor on
T CHANGE LRI/LRM PARAMETERS and press
L WAVEGLHDEZ the Enter key.
- CUTOF® FREL
TEST SIGNALS Step 3. Same as Steps 9 through 13 in the Microstrip
START CAL procedure.
PRESS <ENTER>
TO SELECT
OR CHANGE
MENU C15B
ENTER
WAVEGUIDE
CUTOFF

WHEN COMPLETE
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MEASUREMENT TRM

CALIBRATION CALIBRATION
7"6 TRM CALIBRATION The TRM Calibration procedure is the same as the LRI/LRM proce-
PROCEDURE dure, except that certain parameters have been set by default so that

the calibration is simpler to perform {e.g., the L parameter in the LRM
calibration has been set to equal a length of 0 mm for a through, and
the R parameter is set for a short).
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8-2 rtrRANSMISSION AND
REFLECTION

APPLY POWER TO THE SYSTEM

Then, Tum On the Analyzer

SETUP

System Shoutd Be Warmed Up for
At Least 60 to 80 Minutes

DEFAULT PARAMETERS
Known-Good Starting Point

Selected With the Default
program Key

SWEEP TEST MENU
Start and Stop Frequencies

Source Power Level

Chapter 8
Measurements

This section discusses typical measurements that can be made with
the Model 373XXA Vector Network Analyzer.

This discussion provides information on general measurement consid-

373XXA.

Setup and
Calibration

~erations and transmission and reflection measurements using the

To get started, apply power to the system.

After turning on the power, allow the system to
warm up for at least 60 minutes before operation.

In normal operation, the system comes on line in the
state that it was in when last turned off. If you want
to return the system to its default state, you can do
s0 by pressing the Default Program key twice.

The default parameters provide a known starting
point. For example, they reset the start and stop fre-
quencies for maximum sweep width, the source con-
trol to 0 dB, and the display resolution to 401 data
points.

The Sweep Setup menu should now appear-on the
display (it also can be displayed using the Setup
Menu key). If you like, you can select a new start
frequency, stop frequency, or source power.

You can further reduce the power level at Ports 1
and 2 with the built-in attenuators. Using the Re-
duced Test Signals option in the Sweep Setup menu,
you can change the setting of the Port 1 source
attenuator over a range of from 0 to 70 dB. The Port
2 test attenuator has a range of from 0 to 40 dB (in
10 dB steps) (if Option 6 is installed).
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TIME DOMAIN
MEASUREMENTS

TIME
DOMAIN

SWEEP SETUP MENU

Use the “Test Signals” Option o
Add Atenuation

CALIBRATION
Select Begin Cal Key
Select Type of Calibration

Select Frequency Range of Cali-
bration

Instali Calibration Kit Devices As
Instructed by the Menu

Store the Calibration Data inter-
nally or to Disk

MEASUREMENT OPTIONS
Dispiays
Markers
Lirmits
Qutputs
Sweeps

Enhancements

DISPLAYS
Four Channels

Each Channel Can Display Up to
Two Graph Types

Calibration Parameters Can Be Se-

tected By Any Channel

Install the calibration kit devices tc the test ports as
instructed by the U3 menu. Both the capacitance co-
efficients for the Open and the offset lengths for the
Open and Short can be modified or defined.

~ Selecting the Begin Cal key starts the calibration

process. The Calibration menus step you through
the calibration process, as follows:

Select the type of calibration desired.

Select the frequency range of calibration. Using the
Data Points key, you can choose between 1601 to 51

.measurement data points.

When the calibration is completed, you can store the
calibration data on a disk. You are now ready to in-
stall the test device and proceed with the measure-
ment. At this point you have a number of
measurement optionsg to consider such as displays,
markers, limits, outputs, sweeps, and enhance-
ments.

You can select any of the available graph types and
display them for any calibrated parameter on any of
the four channels (if a2 12-term calibration was per-
formed). .

8-4
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TIME TIME DOMAIN

DOMAIN MEASUREMENTS

MARKERS
Selectable User Marker Manu
6 Markers Available

Deita And Max/Min Modes

LiMITS
Selectable Using Limits Key

Two Limit Lines Available for Each
Channel

Limit fines can be flat, sloped, or
segmented with up 10 10 discrete
frequency segments

Functions With All Graph Types

CcuUTPUT

Setect Start Print key to Cutput Dis-
play

Use the Hard Copy Menu to
Choese Output Type and Cuiput
Device

OUTPUT HEADERS

Selected From the Output Menu
Under the Setup Output Headers
Option

Labels Output With Device/Serial
Number, Date, Operator's Name,
and commernts

Up to six markers are available. Using the Marker
Menu, you can set the frequency of each one, you
can set each one in the delta marker mode, and you
can set each marker’s level to maximum or mini-
mum.

In some cases—such as in a production environ-
ment—limit lines are desireable. Options within the
menu called up using the Limits key, provide for one
or two flat, sloped, or single-point-segmented limit
lines for each channel. These hmit lines fanetion
with all of the graph types, including Smith and ad-
mittance. The color of the limit lines (blue) differs
from that of the measurement trace. This allows for
easy analysis of results.

The Hard Copy Menu key menu (Figure 8-1) gives
you a choice between a printer and a colored-pen
plotter. It also lets you select menus from which you
may chose from a variety of print or plot options.

SELEGT QUTRUT
DEVICE
PRINTER
PLOTTER
OUTFUT OPTIONS

SETUP QUTRUT
_ HEADERS
OPERATIONS
PRINT OPTIONS
PLOT OPTIONS
PRESS <ENTEH>
1O SELECT

Figure 8-1. Cutput Menu

To output the display, press the Start Print kkey. The
default setting provides for a full display printout
from the associated printer.
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TIME DOMAIN TIME
MEASUREMENTS DOMAIN
To label the output, select Setup Output Headers in
the Qutput Menu or press the Device ID key,
On the output to the printer, plotter, or disk. a menu
then appears that lets you specify the device
name/serial number, the date, the operator’s name,
and user comments (Figure 8-2),
Sweep frequencies can be changed with the calibra-
tion applied as long as the frequencies are between
the calibration start and-stop frequencies.
DATAQUTPUT SELECT NAME
HEADERS FILTER _#2-
ABCOEFGHIKLM
gﬁmﬁ' NOPGRSTLVWXYZ
FILTER 0123456788-_#
DEVICE ID OEL CLEAR DONE
5;124 TURN KNOB
DATE TO INDICATE
on CHARACTER
26 JUNE 7 OR FUNCTION
}:,‘E(EERATOR N PHESS <ENTER>
C COMMENTS TO SELECT
SWEEPS NUMBERS MAY
ALSO BE
Start/Stop Freguencies Can Be us?ﬁ?ff;@?m
Changed With Calibration Applied -

Marker Sweep Available From the
Setup Menu

DCata Points Selectable Using the
Data Points key

Figure 8-2. Label Menus

Additionally, a marker sweep can be selected from
the Setup Menu. This allows you to sweep between
any two active markers as long as the frequency of
each falls between the calibrated start and stop fre-
quencies. '

Using the Data Points key, you can select the
number of data points for optimal resolution-vs-
speed.
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TIME
DOMAIN

TIME DOMAIN
MEASUREMENTS

ENHANCEMENTS

intermediate Frequency Bandwidth
Changed Using the Video IFBW
Key

Averaging and Smoothing Values
Set Using Ave/Smooth Menu Key

Averaging and Smoothing Tumed
On or Off Using Trace Smooth and
Average keys

Measurement
Discussion

Finally, vou can enhance the measurement data by
reducing the IF bandwidth and using averaging
and/or smoothing,

0 Change the IF bandwidth by selecting the
Video IF BW key.

C1 Set the averaging and smoothing values by se-
lecting the Avg/Smooth Menu key.

0 Turn on the averaging and smoothing using
the Trace Smooth and Average keys, which
have LED’s to let you know that the enhance-
ment is being applied.

Before going any further, let us take a few moments
to review some basic principles of network measure-
ments. First, we appl¥ incident energy to the input
of a test device. If the device's input impedance dif-
fers from the measurement system’s impedance,
gsome of that energy is reflected. The remainder is
transmitted through the device. We call the ratio of
reflected-to-incident energy the reflection coeffi-
cient. The ratio of transmitted-to-incident energy we
call the transmission coefficient (Figure 8-3).

BASIC MEASUREMENT PRINCIPLES

iNCIDENT
ENERGY ~——Jbe]
buT 3 TRANSMITTED
REFLECTED ~€— ENERGY
ENERGY

REFLECTED ENERGY
HE?“LECT!QN COEFFICIENT= HEBERNT EREREY

TRANSMITTED ENERGY
INCIDENT ENERGY

TRANSMISSION COEFFICIENT=

Figure 8-3. Basic Measurement Principles

These ratios are complex quantities that have mag-
nitude and phase components. Using vector repre-
sentation, the vector magnitude is the ratio of
reflected-to-incident magnitude {or transmitted-

to- incident magnitude), while the vector phase is
the difference in phase between the incident energy
and the reflected/transmitted energy (Figure 8-4),
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TIME DOMAIN - TIME
MEASUREMENTS DOMAIN
IMAGINARY
T émmoe
:
‘ \‘3 PHASE
» REAL

REFERENCE PLANE

Defined At the Test Pont Measure-
ment Plane As

Magnitude = 1
Phase = 0 Degrees

" Established During Calibration

MEASUREMENTS
Log Magnitude
Phase
Smith Chart (impedance)
Groug Delay (See paragraph 3-13)
Admittance Smith Chart
Linear Polar
Log Polar
Linear Magnitude
Reat and Imaginary

© Power Out

REFLECTION (MAGNITUDE)
INCIDENT (MAGNITUDE)

REFLECTION COEFFICIENT=

PHASE= INCIDENT (PHASE) - REFLECTED (PHASE)

Figure 8-4. Magnitude !/ Phase Vecior

The measurement reference for the incident energy
is the point at which the device connects to the
measurement system. We call this point the refer-
ence plane. The incident energy at the reference
plane is defined as having a magnitude of 1 and a
phase of 0 degrees. We establish this during the cali-
bration.

The ratio of reflected and transmitted energy to the
incident energy can be represented by a number of
different measurements and units, as shown below,

The default display for reflection measurements is
the Smith chart. The default display for transmis-
sion measurements is the Log Magnitude and Phase

graph.

The Smith chart is a convenient way to display de-
vice impedance and is a useful aid for the graphical
design and analysis of microwave circuits (Figure
8-5).

SMITH CHART

CAPACHIVE

Figure 85  Smith Chart Display 1
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TIME
DOMAIN

TIME DOMAIN
MEASUREMENTS

DEFAULT DISPLAYS

Reflection

Smith Chart

Transmission

Log Magnitude and Phase Graph

Let us assume both that our system is already cali-
brated and that we have equalized the system for
the test port in use. We would then

1. Connect the Short. A Short always appears as a
dot at the left-most edge of the Smith chart’s
horizontal axis.

2, Connect a Termination. Now you will see an-

other dot located at the center (1+j0) of the
chart (this assumes a 50-ohm load).

8. Connect the Open. An Open appears as an arc

on the chart’s right edge. This is due to the
fringing capacitance of the Open standard
(Figure 8-6).

SMITH CHARY

TR T
- N
¢
i 4 ~,
AN / f—
T sy

4
.| TERMINATION
SHORT - —

oot DPEN

Figure 8-6.  Smith Chart Display 2

Now let us perform a reflection measurement on a
20 dB attenuator over the 1-to-18 GHz range.

We need to determine the setup, calibration, and
measurement requirements.

373XXA OM
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TIME DOMAIN
MEASUREMENTS

TIME
DOMAIN

REFLECTION MEASUREMENT

Example: 20 dB Attenuator

Setup
Calibration

Measurement

SETUP

Reset With the Default Parameters
Key

Set the Start Frequency to 1 GHz

Setthe .Stop Freguency to 18 GHz

CALIBRATION
Begin Cal Key

Reflection Only

MEASUREMENT
Select Log Magnitude Dispiay
install DUT
Autoscale

Set Marker 1 1o Max, Marker 2 o
Min

A known good starting point is to reset with Default
Program parameters. Since our measurement lies
between 1 and 18 GHz, set the Start and Stop fre-
quencies using the Sweep Setup menu that appears
on the display following system reset.

Let us perform a simple calibration, Reflection Only,
which uses axi open, a short, and a broadband load.
To do this, press the Begin Cal key and follow the di-
rections in the menu area.

When you complete the calibration, the “CHANNEL
1 WITH 8117 Smith chart appears on the display.
Now:

1. Select the Log Magnitude display and install
the attenuator.

2. Select Auto Scale to optimize the display data.

3.  Use Markers 1 and 2 to find the maximum and
minimum impedance.

§-10
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TRANSMISSION MEASUREMENT
Example: 20 dB Attenuator

Setup
Calibration

Measurement

SETUP

Use Default Program Settings

CALIBRATION

Begin Cail Key

Frequency Response {Transmis-

sion Response Only)

Now let us perform a transmission measurement on
the same 20 dB attenuator over the same frequency
range. We will follow the same steps as before, but
this time we will use additional features.

Once again, reset the system using the Default Pro-
gram key.

In this calibration we will select the N-Discrete Fre-
quencies menu option and step all frequencies in in-
crements of 50 MHz,

When the calibration is complete, Channel T will
display “821 FORWARD TRANSMISSION WITH
LOG MAGNITUDE AND PHASE.” You can use
Markers 1 and 2 to fiid the maximum and mini-
mum values of the attenuators insertion loss.

373XXA OM
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LOW LEVEL
AND GAIN

MEASUREMENTS

8-3 LowLEVEL AND GAIN

DYNAMIC RANGE LIMITS

High Level Accuracy Limited by
the Compression of the Re-
ceiver

Low Level Accuracy Limited by
Noise and Leakage Signals

This discussion provides methods and techniques for making gain and
low-signal-level measurements. It is divided into 373XXA system con-
siderations and test device considerations.

373XXA Sys-
tem Consid-
erations

The 373XXA system is limited in its ability to test
low-signal levels by its dynamic range and sig-
nal-to-noise-power ratic. First we will discuss re-
ceiver dynamic range, which is the difference
between the maximum and minimum acceptable
signal levels (Receiver Dynamic Range = Pmax —
Pmin).

‘Receiver Dynamic Range

The dynamic range of the 373XXA is limited by the
0.1 dB compression level of the samplers at high sig-
nal levels. It is further limited at low signal levels
by leakage signals and noise.

Figure 8-7 shows the detected output signal as a
function of the power level at the sampler. The

0.1 dB compression level is on the order of ~10 dBm.
The 373XXA is designed such that all other conver-
sions compress at a much grester level, which
leaves the samplers as the main source of
nonlinearity.

COMPRESSION LEVEL

A |

- ¥

DETECIED e .
POWER OUTPUT i
(d8m)

0.1 dB COMPRESSION

F
>

0
POWER LEVEL AT INPUT TO SAMPLER
(dBm)

Figure 8-7. Compression at 0.1dB

The small signal response is limited by errors due to
noise and leakage signals. The leakage signals are
both from within the 373XXA and at the de-
vice-under-test {DUT) connectors.

8-12
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LOW LEVEL
AND GAIN

LEAKAGE PATHS
Transter Swiich (120 db)
Frequency Conversion Module

DUT Leakage

DUT LEAKAGE

Should Be Greater Than 80 dB
o Assure Accurate Measura-
menis

Signal To Noise

8/N Ratio For Test o7 Referance Channel

NoisePower{dBm)

The detected signal is the vector sum of the desired
signals, the noise signals, and the leakage signals.
These signals introduce an error or uncertainty
{Figure 8-8}.

DETECTED OUTPUT SIGNAL
UNCERTAINTY

NOISE SIGNAL
< LEAKAGE OR
4 Y FALSESIGNAL

| /mEASURED ¥
|/ siGNAL 7 _
I / " ACTUAL SKGNAL
/‘t\/ -

g/' 7 %’HASE EARQOR

REAL

Figure 8-8. Amplitude and Phase Uncertainty

Some of the possible leakage paths for the 373X XA
are the transfer switch, the frequency conversion
maodule, and the DUT. The system limits these leak-
ages to greater than 100 dB. The 12-term error cor-
rection can reduce this leakage to better than 110
dB at 18 GHz and 90 dB at 40 GHz.

-NOTE
Recommend using an isclation cell to de-
crease leakage signals for sensitive mea-
surements. For best results, increase the de-
fault averaging value and decrease the
default IF bandwidth setting during ealibra-
tion and measurement. Using higher en-
hancement during the measurement than
the calibration will not result in any accu- _
racy improvements,

The DUT connectors should have internally capti-
vated center pins. Those connectors which use exter-
nal pins to captivate the center conductor should
have silver loaded epoxy on the pins to reduce radia-
tion to better than 80 dB,

Signal-to-Noise-Power Ratio

The signal-to-noise-power ratio for each of the test
or reference channels is as shown. The “signal
power” is the power level of the 80 kHz IF signal at
the internal synchronous detectors, and the “noise
power” is the total power contained within the band-
width of the bandpass filter at 80 kHz.

373XXA OM
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The uncertainty, or error, in a measurement is a
function of the amplitude of leakage signals and of
the noise level. The uncertainty in the measurement
of magnitude and phase of the S-parameters are cal-
culable and shown below in Figures 8-9- and 8-10.

MAX UNCERTAINTY FOR MAGNITUDE
AS A FUNCTION OF SN RATIO

A
106.0—

10.0—

1.0~
MAXIMUM
UNCERTAINTY
{Bm)

01—

001 -~

000+ e
0 10 20 30 40 50 60

SIGNAL/NOISE RATIO
{aB)

Figure 8-9. The Effect of 8/N Ratio On Magnitude
Measurements (Noise Only)

MAX UNCERTAINTY FOR PHASE
AS A FUNCTION OF S/N RATIO

A

100.0

10.0 -
MAXIMUM

NGERTAINTY
(DEGREES) 10 7

g

{ I I ! J I > )
0 190 20 30 40 50 60
SIGNAL/NGISE RATIO
{dB)
Figure 8-10. The Effect of 8/ N Ratio On Phase
Measurements (Noise Only)
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The most difficult types of measurements are those
that exercigse the full dynamic range of the 373XXA,
such as filters (Figure 8-11). Filter measurements
are examples of where one must observe both
low-insertion loss (in the passband) and high atten-
uation (in the stop band).

TECHNIGQUES TO MAXIMIZE THE S/N
RATIO

Maximize RF Signal Level

Signal Enhancement

BANDPASS FILTER

Szgdﬁ PASS BAND
A <1 dB
odB Y
STOP BAND
»>50 dB

v

FREQUENCY

MAXIMIZE RF SIGNAL LEVEL
Maximum Dynamic Range

Optimum Linearity

ENHANCEMENTS
IF Bandwidth Reduction

Averaging

IF BANDWIDTH REDUCTION
FFour Bandwidths Available
Noise-is Decreased

Faster Than Averaging

Figure 8-11. Filier Measuremenis

There are two techniques that you can use to opti-
mize the signal-to-noise ratio. They are (1) maximiz-
ing the RF signal level and (2) using signal
enhancement.

To maximize the RF signal level, use the default set-
tings of the 378XXA,

The 373XXA provides two enhancements for improv-
ing the signal-te-noise ratio: IF bandwidth reduction
and averaging. ‘

Reducing the IF bandwidth is a primary method for
enhancing accuracy. The 373XXA has a choice of
four bandwidths available from the front panel:
Maximum (10 kHz), Normal (1 kHz}, Reduced {100
Hz), and Minimum (10 Hz}. The noise level should
decrease by a factor equal to the square root of the
IF bandwidth. Using IF Bandwidth reduction makes
for faster measurements than with the use of an
equivalent amount of averaging.

373XXA OM
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AVERAGING
Up to 4096 Averages
Reduces Noise

Increases Sweep Time

Averaging is another way to improve accuracy. The
improvement is proportional to the square root of
the number of averages. The improvement from av-
eraging, however, comes at the expense of increased
sweep time.

TMigure 8-12 shows the measured reduction in noise
due to bandwidth and averaging.

MEASUREMENTS ON A 70 48 ATTENUATOR
ALL DATA NORMALIZED TO
A1 kHz IF BANDWIDTH AND 1 AVERAGE

Y
7.0 10 KHE (IF BW)
e
3.5 1 KHz
RELATIVE  , 100 Hz
NOISE (dB)
7
35
14 | I R R
1 2 5 10°30 50 100 200 500
NUMBER OF AVERAGES

Figure 8-12.  Reduction in Noise Using Averoging

Example: Using 1 kHz BW reduction and 10 aver-
ages, you would increase the signal-to-noise ratio by
7.6 dB but would lengthen the time required for the
measurement by a factor of 4.3, This example as-
sumes a constant signal power.

8-16
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Test Device
(DUT} Con-
siderations

PORT 1 RF CUTPUT LEVEL

Set for required device input
power

Can Add Up to 70db Attenua-
tion in 10 dB Steps

Ampilification may be added us-
ing front pane! loop

PORT 2 RF INPUT LEVEL
—10 dBm Maximum

Can Add Up to 40 dB Attenua-
tionin 10 dB Steps

In order to test a device, the required input RF level
and the expected device output RF level must be de-
termined.

The BRF level at Port 1 must be set for the deviee in-
put RF power level required. Attenuation can be
added in steps of 10 dB up to 70 dB using the built-
in source attenuator. Amplification can be added by
removing the front paneil loop and adding an exter-
nal amplifier.

Before calibration, ensure that the test setup is cor-
rect by setting the power level and adding attenua-
tion as needed.

373XXA OM
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CALIBRATION
Set Desired RF Signal Level

Include Attenuation As Needed

CALIBRATION

Vigeo IF Bandwidth Reducad
Setting

Number of Averages Varies
With Catibration Device Meas-
ured

CALIBRATION

Can Select the Desired IF
Bandwidth and Averaging

TO MEASURE HIGH ATTENUATION
10 dBm Scurce Power
100 Averages in Calibration

100 Averages in Measurement

MEASUREMENT PROCEDURE
Determine DUT O RF Levels
Set Source RF Leva!

Set Port 1 Source Attenuator
and Port 2 Test Attenuator

The 373XXA uses enhancements in the calibration
to ensure a wide dynamic range. It automatically se-
lects 1 kHz IF bandwidth and varies the number of
averages with the calibration device. Terminations
require the most averages.

If desired, the Video IF bandwidth and number of

averages can be specified for the calibration meas.
urements. Using 100 averages (Avg = 100) appears
te be sufficient for most measurements.

To obtain the maximum performance from the
373XXA for measurements of attenuation, you can
use the capability of the N discrete frequency cali-
bration to spot check measurements in the fre-
quency band of interest,

The measurement procedure is straight forward, as
shown at left,

8-18
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EXAMPLE - FILTER
No Atenuator Needed

i Bandwidinh 1 kHz and
100 Averages

EXAMPLE - FET

Set Port 1 Source Attenuator to
30 dB (for 37247A and beiow)

No Port 2 Attenuator is Needed
Calibrate

Use iF Bandwidth and Averag-
ing As Desired

EXAMPLE - AMPLIFIER
No Port 1 Attenuator

Port 2 Test Attenuator to 10d8

Wide Dynamic Range Device - Filter

Since you do both low-insertion-loss and high- atten-
uation measurements simultaneously, use the maxi-
mum RF signal level and no attenuation. Selecting
the 1 kHz Video IF BW setting and 100 averages
will likely suffice for this kind of measurement.

High Gain Device - FET

This device has a typical 15 dB gain and requires an
input level of about —30 dBm. Set the Port 1 Source
Attenuator to 30 dB. Since the device RF output
level is ~15 dBm (-30 dBm + 15 dB[gain]} = -15

- dBm) no attenuation is needed at Port 2.

Medium Power Device - Amplifier

Measure the small signal parameters of 3 10 dB
gain device that requires an input power level of 0
dBEm. Here, Port 1 will have no attennation. The de-
vice R output level is 10 dBm. This level equals 10
dBm (0 dBm + 10 dBlgain}! = 10 dBm) into Port 2
and will cause compression in the measurement, At
least 10 dB of test attenuation will be needed at
Port 2, which will reduce the Port 2 RF level to 0
dB.

373XXA OM
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8'4 GROUP DELAY Group delay is the measure of transit time through a device at a par-
ticular frequency. 1deally, we want to measure a constant—or rela-
tively constant—transit time over frequency. The top waveform shown
in Figure 8-13 is measured at one frequency. The bottom waveform is
identical to the first, simply delayed in time.

MAGNITUDE
&

Figure 8-13.  Two Waveforms Delayed in Time

Referring to Figure 8-14, the first waveform shown is the original
waveform. It is made up of many frequency components. After travel-
ing through a device the signal is delayed in time. Some frequencies
are delayed more than others and thus our Waveform does not have
exactly the same shape as before.

MAGNITUDE
A

INPUT

OUTPUT

TIME

Figure 8-14.  Waveform with Frequency Differences

NONLINEAR DELAY = DISTORTION

When delay is nonlinear, as shown above, distortion occurs, By meas-
uring group delay with a network analyzer you ean characterize the
distortion that occurs from a signal traveling through your test device.
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GROUP
DELAY

GROUP DELAY
Measure During Design

Avcid Distortion Later

GROUP DELAY
Measure During Test

Opiimize Perormance

HOW IS GROUP DELAY MEASURED

Mathematical Representation of
the Phase Slope

When designing components it is important to measure group delay so
that you can compensate for any distortion caused by the component,
You may be able to tune the device so as to optimize the performance
of group delay over the frequency range of interest, Qutside of the
specified frequency range, the group delay may or may not be linear.

So how is group delay measured? Signals travel too fast to enable
measuring the input and output times of each frequency component.
Consequently, we must use mathematical caleulations to derive the
group delay fram the phase slope.

Group delay is mathematically represented by the following equations:

do  2n df  360°df 9t AF

What this equation shows is that group delay is a measure of the
change in phase with relation to the change in frequency.

The change in frequency is referred to as an aperture.
Af = Aperture

To measure group delay the frequency aperture must be selected. De-
pending on the size of aperture, different levels of precision can result
for the measurement of group delay.

Frequency Range
# Of Data Points

Aperture =

A wide aperture results in a loss of fine-grain variations but gives
more sensitivity in the measurement of time delay. A small aperture
gives better frequency resolution, but at the cost of lost sensitivity.
Thus, for any comparison of group delay data you must know the aper-
ture used to make the measurement (Figure 8-15).Let us take a look

MAGNITUDE
}(—APERTUHE TOC WIDE

! >

A —p»l l— APERTURE TOO NARROW

| .
=
FREQUENCY

Figure 8-15. Wuaveforms With Aperture Differences
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at a group delay measurement made on the ANRITSU 873XXA Vector
Network Analyzer. Group delay, as a measurement option, can be
found in the Graph Type menu. After selecting the option, the 373XXA
displays the data in a time-vs-frequency graph, or to be more exact, a
group-delay-vs-frequency graph (Figure 8-18).

Figure 8-16.  Group Delay-vs-Frequency Graph

The 373XXA automatically selects the frequency spacing between data
points—that is, the aperture. Notice that this value is displayed on the
screen with the measurement (Figure 8-17).

1
i

AR DU
i1

[ i i
B R i ST I LR A P S
: [ H [ i

Pl : I !

i
i
r
i
|
!
!

20000 iz £.0060

Figure 8-17.  Group Deluy Screen Showing Aperture
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| The aperture defaults to the smallest setting for the frequency range
and number of data points selected. This value is displayed in the Set
Scale key menu when measuring group delay (Figure 8-18).

Figure 8-18. 373XXA Aperature

Group delay applications are found throughout the microwave indus-
try, although the majority of such measurements are made in the tele-
communications area.

GROUP DELAY APPLICATIONS : _ _ L
One occurrence of group delay that you may have experienced is with

Communications a long-distance telephone call. Occasionally a phone call can be dis-
turbing because of the delay in time from when you speak and when
the other person responds. If there is simply a delay, then time de-
lay—or linear group delay-—has occurred. But if the voices are also
distorted, then non-linear group delay has occurred. It is this distor-
tion that we must avoid. We can avoid linear group delay by measur-
ing group delay both during the design and development stages and
during recalibration in the field.

One final group-delay application is found in the development of com-
ponents. In this application, group delay is measured for the transit
time of a signal through the device. When time is of the essence in a
fast switching system, as in a modern computer, the travel time
through a device is critical.
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8-5 aAcrive pevice

ACTIVE DEVICES
FETs
Amplifiers

MMIC's

COMMON MEASUREMENTS
S11 Input Match
S21 Gain
512 Reverse Isolation

S22 Qutput Maich

WHAT'S DIFFERENT?

Connectors
- There May Not Be Any

instead You Will See:
Tabs-lLeads-Pads

WHAT'S DIFFERENT?
Voltage-Bias Requirements

Signal Level Performance
- Power Quiput

- Max input Level

Non Linear

Gain Compression

Active devices are key components in microwave systems.

The measurements that are made on active devices are similar to
those made on passive devices.

Active devices come in many shapes and sizes. In most cases we are
going to have to develop a fixture in which to mount the device,

Active devices require bias voltages, and in many cases they are easily
damaged. High gain amplifiers may saturate with input signals of
-50 dBm! With active devices, we have a new set of measurement re-
quirements.

The 373XXA has been designed to help you make these types of meas-
urements. It includes one 70 dB step attenuator used to adjust the
Port 1 power level. A second 40 dB step attenuator is alsc included
{with Option 6) in the forward transmission path to allow measure-
ment of high gain devices without sacrificing reverse transmission and
reflection measurements {S12, Sg2). Bias tees on each port are used to
bias the device via the test port center conductor. This approach to
bias is useful for testing transistors; however, MMIC’s usually require
bias injection at other points (Figure 8-19).

ATTENUATORS
Bias Tees

e \?L/Pom

Figure 8-19. Bias Tee

Test fixtures are necessary for mounting the device so that it can be
measured in our coaxial (or waveguide) measuring system (Figure
8-20),

8-24
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ACTIVE
DEVICE

DE-EMBEDDING

Remove or *“De-embed” The Ef-
fects of the Fixture

Figure 8-20. Active Device Test Fixture .-

Now we have an interesting situation. While we can measure the per-
formance at the connector— which is the calibration plane— what we
really want to know is how our device performs (Figure 8-21).

P girah

11

GPC-7 GPC-7

S
1‘1M

Figure 8-21. Test Device, What It Looks Like

You can consider the device embedded in the fixture and can measure
the S-Parameters of the fixture with the device installed.

The most elementary situation is a system in which the test fixture is
electrically ideal or {ransparent. In this case the sclution is sim-
ple—merely move the reference plane out to the device (Figure 8-22).

373XXA OM
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WHAT DC WE DO?
TWO APPROACHES ARE COMMON

Calibrate the Fixture As
“Part of the Analyzer”

Characterize the Fixture and Com-
pute the Desireqd Resuilt

50 OHM LINE

GPC-Y DUT

NO LOSS, REFLECTIONLESS

Figure 8-22. Simple Example of De-Embedding

In some cases—depending on the fixture or the device being meas-
ured-—this is satisfactory. But when it is not, we need to employ other
techniques.

One of the reasons that moving the reference plane out to the device
does not always work, is that the test fixture includes a transition
from coax to a structure such as microstrip, co-planer waveguide, or
stripline (Figure 8-23).

FET ALUMINA
& CARRIER

GROUND | [GROUND
COPLANER I | . COPLANER
LAUNCHER LAUNCHER

Figure 8-23. Coax-to-Substrate Transition

Engineers have come to grips with the general problem. However,
there is no established standard approach. Two of the more common
approaches are to calibrate the fixture as a part of the analyzer, and to
characterize the fixture and compute the desired result.
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DEVICE

APPROACH NUMBER 1
CALIBRATE THE FIXTURE

Special Calibration Devices Re-
quired

SPECIAL CALIBRATION DEVICES
PROBLEMS

Cpens Are Difficult-Radiation Ef-
fects

Good Terminations Are Hard o
Find,

20-30 dhy Is Often the Best That We
Can Do and This Detarmines the
“Effective Directivity”

ON-WAFER CALIBRATION

Calibration Standards Areon a
Wafer

In the discussion on calibration we saw that the calibration compo-
nents establish the reference plane and determine the quality of the
measurement. If we have a good Open, Short and Zg load to place at
the end of a microstrip line, we can calibrate the system at the point of
measurement,

Figure 8-24 shows some of the special test-fixture calibration stan-
dards that are available.

~ fj 50 OHM I:i_m__ A 240/52 - OC
= f,,,m 1 ]
o B S—
- -
THRU LINE OPEN
180/82 - SC 240152 - SC
OFFSET SHORT OFFSET SHORTY

Figure 8-24. Special Test Fixtures

These special calibration kits are far from perfect, but they are supe-
rior to our perfect transmission line assumption.

You may also have heard of the probe stations built to permit on-wafer
calibration measurements.

The Open, Short, termination approach provides three known stan-
dards that permit the analyzer to solve for three unknowns (Figure
8-25).

PROBE PROBE
OPEN CIRCUIT E gwa OHM
(IN AIR) 100 OHM
50 OHM
TERMINATION
PROBE PROBE PROBE
D SHORT
CIRCUIT
500HM {;}

THROUGHLINE D

Figure B-25. Solving for Unknowns
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DEVICE MEASUREMENTS
CAUTION |
You should turn off or disconnect the bias supplies during the calibra-
CA UT{_ON & tion, since you are using a Short as the calibration standard.

It is also possible to use three known impedances, For instance, a var-
actor with three voltages applied (Figure 8-26).

SPECIAL CALIBRATION KITS

1 -

N / €18 VARIED
€2 "~ 7 BY CHANGING
VOLTAGE
c3

NOT PERFECT EITHER

Figure 8-26, Three Known Impedances

APPROACH NUMBER 2

CHARACTERIZE THE FIXTURE The second approach is to model the fixture. Modeling is elegant but of

Mode! : limited use due to the non-ideal characteristics of the fixture. Model-

ing can be accomplished in a CAD system like Touchstone or Compass.
Measure

Compute the Desired Result . . ‘ . o
P In summary, there are quite a variety of approaches—all with their

own characteristic pitfalls. Engineers try to choose the most appropri-
ate technique for their application.
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CONTROL

8-6 muLTIPLE SOURCE
CONTROL

The Multiple Source Control mode permits independent control of the
373XXA source, receiver, and an external ANRITSU synthesizer
(67TXXB, 68XXXB), without the need of an external controller (Figure
8-27).

1. Remove loop between Reference Extension connectors (1

RA in and RA Out.

2. Set up equipment as shown,

3. Normalize the data trace with the standard mixer instalied.

4. Subsequent mixers can be tested for magnitude
or phase mateh with respect to the "Standard Mixer.”

| SYNTHESIZER

_ 373XXA VNA

£

PR

M L

(4 dis e Jgns

RA In
{Rear Panel)

" POWER

=1 | pviber i‘ !

RE.

REI

LE
MIXER 2}~
PHASE-LOCK ' LE.
MIXER | &
. STANDARD MIXER

POWER Lo
DIVIDER -

Figure 827, Test Setup for Multiple Sowrce Control Operation

Operation in this mode requires Option 11. Removing the reference
loop lets you isolate the receiver from the source. This permits testing
of frequency converters such as mixers.

The software lets the frequency ranges and output powers of the two
sources be specified. A frequency sweep can comprise up to five sepa-
rate bands, each with independent source and receiver settings for
convenient testing of frequency translation devices such as mixers, Up
to five sub-bands (harmonics) can be tested in one sweep.

Control For- Multiple Source control is specified as a displayed

mula frequency range partitioned into from one-to-five
consecutive bands. For each band Source 1, Source
2, and receiver frequencies may be interdependently
specified per the formula:

Multiplier \ [ F }

Divisor /;E Offset Frequency

Frequeney = {
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Bands

Operation
Procedures

Where:

0 Multiplier and Divisor are integer constants

U F is the displayed frequency

0 Offset Frequency is the offset frequency con-
stant

The following rules apply:

O Multiplier, Divisor and Offset Frequeney may
be independently specified for each source and
receiver.

0 Fis global, and is the same value in all formu-
las.

01 Each source or receiver may, if desired, be set
to a CW frequency, removing F from the equa-
tion.

NOTE
When a formula results in an unachievable
frequency, such as 1/3 X 1 GHz, the resulf is
rounded to the nearest achievable frequency,
defined by the source frequency resolution.
Frequency resolution is 1 kHz, except for
67XXB sources with a high-end frequency
above 20 GHz. For these models, the resolu-
tion is 2 kHz. :

The displayed frequency range may be divided into
up-to-five bands. Band 1 must start at the begin-
ning of the frequeney range and end at either the
user-specified stop frequency or the end of the fre-
guency range, Band 2 must begin at the next point
after band 1 ends, and it must end at either the
user-specified stop frequency or the end of the fre-
quency range. Band 5 must end at the end of the
frequency range. Independent source and receiver
control formulas may be specified for each band.

Procedures for performing preoperation and opera-
tion are given on pages 8-31 thru 8.-34.
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Multiple Source Control Preoperational Setup
The two sources receive control information from the 373XXA VNA.
The GPIB address assigned to the external source must be identical to
SELECT UTILITY the address contained in the data directed to the source by the
_ FUNCTJQN OFTIONS 373XXA VNA. Assure source/VNA address compatibility as follows:
GPIB ADDRESSES 101
DISPLAY Siep 1. Install Sources 1 and 2 on the GPIB (IEEE-488
INSTRUMENT bus).
STATE PARAMS

GENERAL DISK Step 2. Press the Utility Menu key.
UTILITIES

CAL COMPONENT . ———
UTILITIES ———

AUTOCAL UTILITIES

COLOR
CONFIGURATION

DATA ON{OFF)
DRAWING

BLANKING
FREQUENCY —f
INFORMATION ‘

' Defaut g Utilty
SET DATA/TIME %F‘;fograu'r;lE Menu l

MENU Ut

PRESS <ENTER> ‘
TO SELECT _
OR TURN ON/OFF

Step 3. Move cursor to GPIB ADDRESSES and press En-
MENU 7 ter, when menu U1 (left) appears. :

FiB ADD :
@ DDRESSES Step 4. When menu GP7 {left) appears, observe that the ad-

IEEE 488.2 dress number is correct. If necessary, use keypad to

GPIB INTERFACE

enter new address.
ADDRESS
4}

DEDICATED
GPIB INTERFACE

EXTERNAL SOURCE 1
4

EXTERNAL SOURCE 2
5

PLOTTER
8

POWER METER
23

FREQUENCY COUNTER
7
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MENLU OPTNS

OPTIONS
TRIGGERS

REAR PANEL
OUTPUT

DIAGNOSTICS

- MULTIPLE SOURCE”
CCONTROL 2

RECEIVER MODE
SOURCE CONFIG

RF ON/OFF
DURING RETRACE

PRESS <ENTER>
TO SELECT

Multiple Source Control Operation

Step 5.

Press the Option Menu key.

|
|
|

E D A—
00 s

& O
i @ U

L ——

[P

MENU OM1

MULTIPLE SOURCE
CONTROL

SOURCE CONFIG

MULTIPLE
SOURCE MCDE

OFF
STANDBY
ON
MORE

PRESS <ENTER:=
TO SELECT

Step 6.

Step 7.

When menu OPTIONS (left) appears, move cursor
to MULTIPLE SOURCE CONTROL and press

Enter.

When menu OM1(left) appears, move cursor to DE-
FINE BANDS and press Enter. This brings menu
OM 1 to the screen.
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Step 8. Coincident with menu OM2 {ieft), the data display
MENU OM2 area of the screen presents a chart entitled

“RANGES OF BANDS STORED.” This chart shows

D_E%_i_NE BANDS the band start and band stop frequencies that have

CBAND A been stored for each of five bands.

DISPLAYED

FREQ RANGE Using menu OMZ2, the displayed frequency range

CUBAND STARTF it can be divided into one to five bands.

OO XK XXX Gz |

CUBAND STOPF i Band 1 must start at the beginning of the frequency

D00 GHZ range and end at either the user-specified stop fre-
BAND FUNCTIONS guency or the end of the frequency range.

: .. Eggf}g@w S S i Band 2 must begin at the next point after band 1
STORE BAND 1 ends and end at eithgr thg user-specified stop fre-
BANDS STORED: guency or the end of the frequency range.

{12345)
CLEAR ALL Step 9. Move cursor to BAND; select BAND 1 by entering
DEFINITIONS “1” using the keyvpad or rotary knob.
SET MULTIPLE :
SOURCE MODE Step 10. Move curser to BAND START F, and use keypad or
PRESS <ENTERS rotary knob to enter the band 1 start frequency.
TO SELECY i
Step 11. Move cursor to BAND STOP F, and enter the band
1 stop frequency.
Step 12. Move cursor to EDIT SYSTEM EQUATIONS and
MENU OM3 press Enter.
EDIT SYSTEM
EQUATIONS Step 13. When menu OM3 (left) appears, select SOURCE 1.
EQUATION
TOQ DT Step 14. Move cursor to MULTIPLIER and use keypad or
L SOURCE 41 rotary knob to enter desired multiplier for Source 1.
ST This is the multiplier term in the following equa-
SOURCE 2 tion:
RECEIVER
EQUATION Freq = (Multiplier/Divisor} X (F + Offset Frequency}
SUMMARY

O MR Step 15. Move cursor to DIVISOR and use keypad or rotary

RAULTIBCIBR s knob to enter desired DIVISOR for source 1. This is

BRI S eI B the divisor term given in the above equation.

CDIVISOR & _ i

SRR e Step 16. Move cursor to either OFFSET FREQUENCY, and

. OFFSETEREQ-- use keypad or rotary knob to enter desired offset

XXXXXXOOOKK GHz frequency for Source 1; or C.W. , and press Enter to
| PREVIOUS MENU <1 toggle C.W. to OFF.
PRE;%E%?;E% The Offset Frequency choice is the offset frequency

given in the above equation. The C.W. choice re-
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moves F from the equation and places Source 1 in
MENU OM2 the CW mode.
DEFINE BANDS Step 17. Move the cursor to PREVIOUS MENU and press
CUBAND2 S Enter, This returns you tomenu OM?2 (left).
DISPLAYED
FREQ RANGE Step 18. Move cursor to STORE BAND 1 and press Enter.
BAND STARTF ' This stores the band start frequency, the band stop
KX XXXXXX GHz frequency and the Source 1, Source 2 and Receiver
BAND STOP F equations.
XK XXXAXX GHz :
BAND FUNCTIONS Step 19. Note that the BAND number has incremented to 2.
gggﬁg;gm Step 20. Repeat the above steps to define the start and stop
STOREBAND 4 frequgnmes for bands 2 thru 5. Set up the system
' BANDS STORED- | equations for each band.
CUNONEY T
CLEAR ALL NOTE
DEEINITIONS Except for band 1, the system software con-
SET MULTIELE strains all start frequencies to follow the
SOURCE STATE previous band’s stop frequency. However,
PRESS <ENTEFS while frequency b'ands are b?mg d‘eﬁned or
TO SELECT the system equations are being edited, the
system is automatically placed in the
standby mode. In this moede, frequencies
that may be entered are not supervised by
the system software; any frequency can be
MENU ON1 entered and displayed. When the mode is
MULTIPLE SOURCE switched to ON (in menu OM1, left), the
CONTROL systemn software restricts the frequencies to
T ——— band limits. When the mode is switched to
TR R OFF, the frequencies are restricted to sys-
SOURCE CONFIG term limits.
MULTIPLE
SOURCE MODE Source Lock When making frequency translated devices mea-
OFF Polarity: surements using the Multiple Source Control mode,
STANDZY Normal/Re- enter the RF (source 1) and LO (source 2) frequen-
ON verse cies. If the LO frequency is lower than the RF fre-
guency, no phase inversion is expected by the VNA.
MORE The opposite is true if the LO frequency is higher
PRESS <ENTER> than the RF frequency. These determinations may
TO SELECT be wrong if the DUT iz a cascaded multiple conver-

sion device. In that case, determine if the final
phase polarity is inverse of what is assumed by the
VNA, and set the Source Lock Polarity to Reverse.
Failure to do so may cause the RF source to be erro-
necusly locked at a 5§ MHz offset.
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8' 7 ADAPTER REMOVAL Using adapters in VNA measurement applications can infroduce com-
plex errors that add to measurement uncertainty. The VNA Adapter
Removal procedure provides for adapter compensation. This
on-screeen, menu-driven procedure allows the use of a through-line de-
vice or adapter with different connector types {non-insertables) on ei-
ther end to be used for measurement calibration. The electrical effects
are subsequently compensated for. The Adapter Removal procedure is
described below.

Procedure:

{Note: For purposes of explanation, assume that the adapter to be used
is a length of rigid coax with a Tvpe N male connector on one end and
an SMA male connector on the other end. Further asswme that the Test
MENU APPS Port 1 connector is a Tvpe N female and that the Test Port 2 connector
is an SMA female (below)).

APPLICATIONS

SWEPT FREGQUENCY Type N Male \ Eiacirical Lengths 170 ps \ SMA Mate

GAIN COMPRESSION o0 7 4 o

SWEPT POWER Test Adapter

GAIN COMPRESSION .

PRESS <ENTER>
TO SELECT
Step 1L Press the Appl key (below) to display the APPLICA-
TIONS menu (top left).

MENU CAR1

ADAPTER REMOVAL @
O .

12.TERM CALS FOR @
XANDY -
MUST EXIST IN THE
CURRENT DIREC-
TORY

ELECTRICAL LENGTH
OF THE ADAPTER
+FOCLXXXXX ps
HEMOVE ADAPTER Step 2. Move the cursor to ADAPTER REMOVAL and

press Enter.

THEER

nggssgfgg"i% Step 3. Select HELP in the next menu (bottom left) to pro-
duce the step-by-step procedure shown in Figure
8-27 (next page). '
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ADAPTER REMOVAL

THE ADAPTER REMOVAL APPLICATION PERMITS THE USER TO
ACCURATELY MEASURE NON-INSERTABLE DEVICES. THE
ROCESS INVLOVES USING AN ADAPTER OF KNOWN ELECTRICAL
LENGTH AND PERFORMING TWO FULL 12-TERM CALIBRATIONS.

PORT 1 TEST PORTS PORT 2
| |
‘ X Y §
ADAPTER: X oy LENGTH: [ps] ~

X AND Y ARE COAXIAL OR WAVEGUIDE CONNECTOR TYPES.
L 1S THE LENGTH OF THE ADAPTER Jps].

- INSTRUCTIONS -

1. CONNECT ADAPTER TO PORT 1. PERFORM AFULL 12-TERM
CALIBRATION USING Y AND Y AS THE TEST PORTS AND
STORE CALIBRATION TO DISK {e.g. YPRIME_Y.CAL).

2. CONNECT ADAPTER TO PORT 2. PERFORM AFULL 12-TERM
CALIBRATION USING X AND X AS THE TEST PORTS AND
STORE CALIBRATION TO DISK (e.g. X _XPRIME.CAL).

3. BOTH X AND Y CAL FILES MUST BE PLACED
IN THE CURRENT DIRECTORY OF THE HARD OR FLOPPY DISK.

4, ENTER THE ELECTRICAL LENGTH OF THE ADAPTER.
5. SELECT <REMOVE ADAPTER> TO READ THE X AND Y

CAL FILES AND CALCULATE THE NEW SET OF 12-TERM
ERROR COEFFICIENTS. IF DESIRED, SAVE RESULTS.

Figure 8-27. Adapter Removcﬂ Help Screen
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Step 4. Foliow the on-line procedure and connect the
Adapter’s N male connector (X} to the N female con-
MENL{HSH’ : nector on the VINA’s Test Port 1.
SAVE/RECALL Step 5. Press the Begin Cal key (below).
FRONT PANEL
AND CAL DATA
RECALL
SET UPF QUTPUT
HEADERS
PRESS <ENTER>
TO SELECT
FUNCTION
Step 6. Follow the menu prompts and choose to perform a
MENU SR2 full 12-term calibration, Use the Adapter’s SMA
male connector {Y') as Test Port 1 and the VNA’s
SAVE Test Port 2 connector as Test Port Y (Figure 8-27).
FRONT PANEL Step 7. Press the Save/Recall Men key (below).
SETUP IN
INTERNAL MEMORY S
FRONT PANEL B =
SETUP AND S 5 ‘.
CAL DATA |- =
ON HARD DISK ! ﬂ Bl
[ — |
SETUR AND &y 0o 05 oo 083308
CAL DATA €3 s
ON FLOPPY DISK @
PRESS <ENTER>
TO SELECT
Step 8. Choose SAVE from the displayed menu {top left).
Step 9. Choose the appropriate hard or floppy disk location,
based on individual preference (Menu SR2, bottom
left).
Step 10. When prompted, select CREATE NEW FILE and

enter a conventional DOS filename, such as YP-
RIME_Y.CAL. (Store this file in the current direc-
torv.) '

3/73XXA OM
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(ADAPTER ON
PORT 2)

PRESS <ENTER>
TO SELECT

PRESS <CLEAR>
TC ABORT

REMOVAL MEASUREMENTS
i Step 11. Now connect the Adapter’s SMA male end to the
MENU CAR1 VNAg Test Port 2 SMA female connector,
ADAPTER REMOVAL Step 12, Press the Begin Cal key again.
;ii%ﬁy CALS FOR Step 13. Follow the menu prompts; again choose to perform a
MUST EXIST IN THE full 12-term calibration. Now use the Adapter’s
CURBENT DIREC- Type N male connector (X') as Test Port 2. Use the
TORY VNA’s Test Port 1 connector as Test Port X,
ELECTRICAL LENGTH
OF THE ADAPTER Step 14. Save the calibration as described in steps 7 and 8,
+170.0000 ps above. Give this file a unique filename, such as
L4 BEMOVE ADAPTER | X_XPRIME.CAL. (Store this file in the current di-
HELP reciory. )
PRESS <ENTER .
TO S;LECT g Step 15. Press the Appl key and chose ADAPTER RE-
MOVAL to return to Menu CAR1 (top left).
Step 16, Enter the electrical length of the Adapter (170 ps for
the test adapter) in the appropriate place in Menu
MENU CAR2 CARL
ADAFPTER REMOVAL NOTE
Electrical length does not have to be precise.
READ CAL FILE OF Plus or minus 5 ps is adequate for this pro-
THE X TEST PORT cedure
FROM HARD DISK :
(ADAPTER ON .
PORT 2} Step 17. Move the cursor to REMOVE ADAPTER, and press
READ CAL FILE OF Enter .
THE X TEST PORT :
FROM FLOPPY DISK Step 18, Move the cursor to the appropriate READ CAL

FILE OF THE X TEST PORT ..., depending on
where the calibration dafa is stored thard or floppy
disk). Press Enter.

NOTE
At this juncture, the “X” calibration file is
marked for reading, but not actually read.
Both the “X” and “Y” files will be read into
the VNA together in the next step.
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READ CAL FILE OF
THE Y TEST PORT
FROM FLOPPY DISK
(ADAPTER ON
PORT 2}

PRESS <ENTER>
TO SELECT

PRESS <CLEAR>
TO ABORT

MEASUREMENTS REMOVAL
Step 19. Move the cursor to the appropriate READ CAL
MENU CAR3 FILE OF THE Y TEST PORT. .. choice {t{)p left).
Press Enter.

ADAPTER REMOVAL
Step 20. Observe that the the text READING . .. FROM

AEAD CAL FILE OF DISK appears in the menu area.

THE Y TEST PORT

FROM HARD DiSK

(ADAPTER ON Step 21. When the file has finished reading, the procedure is

PORT 2) complete and the program returns to the SWEEP

SETUP menu (below).

If the adapter is still connected, the display will
show the S-parameters of the adapter. Any device to
be measured with that same connector configura-
tion will be measured in an absolute sense.

Also, you may wish to store the resulting Adapter
Removal calibration for later use.

MENU 51

" SWEEP SETUP

START
XX KXXXKKAXK GHz

STOP .
KHRROOOKKXX GHz

SET CENTER/SPAN

XXX DATA POINT(S)
XX XEXXXXXKX GHz
STEP SIZE

~ CW.MODEON {OFF)
XU XKEHXKKAKXKK GHz

MARKER SWEEP
DISCRETE FILL

HOLD BUTTON
FUNCTION

TEST SIGNALS

PRESS <ENTER>
TQ 8ELECT
OR TURN/OFF

373XXA OM
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8-8 Gan coMPRESSION

There are a number of ways to measure Gain Compression. With a
VNA two approaches are possible: Swept Frequency Gain Compression
(8FGC) and Swept Power Gain Compression (SPGC). The 373XXA of-
fers a very straightforward approach to each of these measurements.

It is normally desirable to make S-parameter measurements in the
linear operating region of an amplifier and then observe Compression
or amplitude-modulation/phase-modulation (AM/PM) characteristics
by increasing the input power to drive the amplifier into it's nonlinear
region. The characteristics of the amplifier-under-test (AUT) dictate
the operating power levels required for the tests. Prior to making
measurements on a specific amplifier the user must determine the de-
sired operating levels. A recommended level for linear region opera-
tion is:

P = PG ~ Gain — 15dB (PGC=Nominal | dB compression of the AUT)

The actual level is constrained by the power available from the VNA
and the built in 70 dB step attenuator. (In the case of the 378XXA,
available power is easily supplemented by the addition of an external
amplifier/attennator combination.) Power input to Port 2 must also be
considered as the test should not drive the VNA into nonlinear opera-
tion. Typical specifications show 0.1dB compression at a VNA receiver
input level of ~10 dBm. The receiver signal is derived through a 13 dB
coupler from the Port 2 signal. The 373XXA also includes a 40 dB step
attenuator in this path that enables linear operation with input sig-
nals as high as 30 dBm (1 watt), the maximum signal Ievel that should
be input to Port 2, Higher power levels can be measured by attenuat-
ing the signal prior to Port 2.

A typical power configuration example that will also be used through-
out this section is included in Figure 8-28.-A 10 dB pad has been used
at both Port 1 and Port 2 to minimize mismatch errors.

Power and . It is necessary to measure absolute power to deter-

VNA'S mine Gain Compression. VNA receiver channels are
typically down-converters and do not measure
power directly. They are, however, linear so that an
accurate power calibration at one level will result in
a receiver channel that will accurately indicate
power in dBm,

The 373XXA firmware supports calibration with the
following power meters: Anritsu ML2430A,
HP437B, HP438, and Gigatronics 8541C/8542C,
These meters differ in the way they handle sensor
efficiency (consult the power meter manual), and
the 373XXA does expect to receive corrected data
from the power meter. Errors can result if the

8-40
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Gain Compression Power Configuration

Amplifier Specifications:
Frequency Range:
Gain

1 dB Gain Compres-
sion {(GC)

81012 GHz
25 dB nominal

12 dBm minimum

Gain Compression Formula: P =12~ 25-15=-28 dBm

37369A Setup
Default Power: ~7 dBm
Power Control: -8 dB
Port 1 Attenuator: 0dB
External Port 1 Attenuator; 10 dB
The above setting result in
Port 1 Power: 25 dBm
Maximum Amplifier Qutput =15 dBm
Coupler Loss: =13 dB
Port 2 Attennator: 10dB
Figure 8-28. Gain Compression Measurement Plan (Exumple)
Pstop
input % Output Phase |-————"""
Power Power
Pstart
Time _ Input Power Input Power

Figure 8-29.  Power In (Pi) versus Power Out (Po) Graphical Example

373XXA OM

8-41




GAIN
COMPRESSION

MEASUREMENTS

Swept Power
Gain
Compression

Swept
Frequency
Gain
Compression

proper correction factor is not applied by the power
meter, as shown below.

Caorrection Factor {%) Error {dB)
1 0.043
3 - 0.128
5 0.212
;0 0.414

It is desirable to set the power control at or near the
minimum (this varies from -20 o -30 dB, depending
upon model) when establishing P, as this provides
the full ALC range for a power sweep.

The vector error correction available in VNAs is de-
pendent upon ratioed S-parameter measurements.

FPower is measured using a single, unraticed chan-

nel; therefore, when power is being measured error
correction is turned off.

A swept power test is done at a CW frequency. The
mmput power will be increased with a step sweep
starting at Pstart and ending at Pstop, The step in-
crement is also user defined. This lets you observe
the conventional Po vs. Pi presentation or a display
of Phase vs. Pi. Figure 8-28 (previous page) illus-
trates this process. The SPGC process is imple-
mented in the 373XXA by following the procedure
that begins on page 8-44. The test setup required for
this procedure is shown in Figure 8-30 {(page 8-43).

This is a manual procedure that provides a normal-
ized amplifier response as a function of frequency at
Pstart and manually increases the input power
while observing the decrease in gain as the ampli-
fier goes into compression. This lets you easily ob-
serve the most critical compression frequency of a
broadband amplifier. The SFGC process is imple-
mented in the 37T3XXA by following the procedure
that begins on page 8-52. The test setup required for
this procedure is shown in Figure 8-30 (page 8-48).
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VNA - Dedicated
[ PIB
7 éE’] 322 0ol ©
al - zez00)
Slogdia g GPIB Address=13
Uloo0ro o NN -
@) co 0o 000 0G4 Dol JEBoooow EFEE“
= LoooDoo @ Q_;
0 =< o@E—= == =
lof s I J | Power Meter

10 dB IGdBJ
kg:g o i

- r Sensor
TestPort1 TestPori2 Powe

———

Connect power meter as directed by procedure

Figure 8-30. Test Setup for Gain Compression Measurements
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Swept Power Gain Compression Measurement
The following procedures describes the Swept Power Gain Compres-
sion Measurement.

Step 1. Press the Appl key.
e —) T i
BD @ e 10
MENU APPL = 55 00
| ADAPTER REMOVAL o looollo o
00 Qo Do
SWEPT FREQUENCY C

GAIN COMPRESSION
. SWEPTPOWER

PRESS <ENTER>
TO SELECT

CGAIN COMF’RESSiON ' ':'

MENU GC2

SWEPT POWER

BET FREQUENCIES

P START
—25.00 dBm

P STOR
~5.00 dBm

STEPSIZE
1.00¢B

ATTENUATION

GAIN COMPRESSION
POINT (MAX REF)
1.00 d8

NOMINAL OFFSET
0.00 dB

MORE

PRESS <ENTER>
TO SELECT

GAIN COMPRESSION -

”““?—'"""—'—ﬁ.-—D
E'E'Jg DO 00O ool DoB

RIsE) g aa‘

0, 1T D.”@

Step 2.

Step 3.

NOTE
A 12-Term S-parameter calibration is not
necessary for gain compression calibration
and measurement. If such a calibration is in
place, it will be disabled during the gain
compression operation.

Move cursor to SWEPT POWER GAIN COM-
PRESSION and press Enter, when menu APPL
(top left) appears.

When menu GC2 (bottom left} appears, follow the
directions that appear adjacent to the menu, as de-
scribed below:

Move cursor to SET FREQUENCIES, press Enter
and select from 1 to 10 frequencies.

Enier the fre guency value, press a terminator key
(e.g. GHz/10%/us/m), then Enterto add the frequency
to the list.

NOTE
The number of frequencies and step size,
that is entered later, directly affect the time
required for Linear Power Calibration, in a
later step.
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CLEAR FREQ NUMBER
1

CLEAR ALL

FINISHED, RETURN TO
POWER SWEEP SETUP .

PRESS <ENTER>
TO SELECT

MENU GC_DF2

SWEPT POWER
GAIN COMPRESSION

PORT 1 ATTN
010 d8 (6 - 70)

PORT 2 ATTN
210 dB (0 - 40)

PREVIOUS MENL

PRESS <ENTER=
TO SELECT

MEASUREMENTS COMPRESSION
Move cursor to FINISHED, RETURN TO POWER
MENU GC_DF2 SWEEP SETUP and press £nter.
iﬁgg@ggggg Move cursor to P START (previous page), set per
INPUT A FREQ, power plan (Figure 8-28), and press Entar.
PRESS <ENTER> .
TC INSERT Move cursor to P 8TOP (previous page), set per
SWEET POWER power plan, and press Enter,
FREQUENCY
12.000000000 GHz Move cursor to STEPSIZE (previous page), enter a

value, and press Enier.

The 1 dB default value is reasonable, This value,
along with the number of frequencies entered in a
previous step, directly affect the time required for
Linear Power Calibration, in a later step.

Move cursor to ATTENUATION (previous page)
and press Enter. Set power values (bottom left) per
power plan. Move cursor to PREVIOUS MENU
and press Enter when finished.

Move cursor to GAIN COMPRESSION {previous
page), enter the desired value (1 dB is typical), and
press Enter. :

Move cursor to NOMINAL OFFSET (previous
page), enter the value of any external device(s) con-
nected between the front panel Input and Output con-
nectors. Press Enter when done. In the example use
~10 dB.

A setting of 0.00 dB is normal when no external de-
vices are connected.

Move cursor to MORE (previous page) and press
Enter to proceed to the next menu (GC3) (next page).

373XXA OM
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. Step 4. Move cursor to CALIBRATE FOR LINEARITY,
MENU GC3 press Enter, and follow the instructions that (1) ap-
SWEPT POWER pegz aéijgn;ent to the follow-on menu and {2) are de-
GAIN COMPRESS{ON SETDed DEIow.
f: Eg,ﬁjfﬁfg fmw B If a calibration already exists, the menu choice will in-

. {[NOYCAL EXISTY i

CORRECTION

CALIBRATE
AECEIVER
{[NO] CAL EXISTS)

NORBMALIZE S21
{{NOT] STORED)

AUT TEST TYPES

AMIPM
MULTIPLE FREQ

PREVIOUS MENU

LINEARITY  ONJ

GAIN COMPRESSION

GAIN COMPRESSION

RETURN TO SWEPT
FREQUENCY MODE

MENU GC_SUBA

LINEAR POWER

FORWARD
DIRECTION ONLY

PREVIOUS MENL

TO SELECT

CALIBRATE FOR

: START LINEAR
. POWER CALIBRATION

PRESS <ENTER>

dicate CAL EXIST in blue letters.

. NOTE
This step is not required for a successful
gain compression measurement; however,
linearizing the power from Port 1 (which is
what this step does) provides increased ac-
CUrACY.

Prepare the power meter ag'described in the in-
structions (below).

PRESET, ZERO, AND CALIBRATE THE POWER METER.
SET POWER METER OFFSET, IF REQUIRED.

CONNECT THE POWER METER TO THE DEDICATED GPIB
INTERFACE AND THE POWER SENSOR TO THE TEST

 SELECT <START LINEAR POWER CALIBRATION>.

Step 5.

Step 6.

Connect the power sensor to Test Port 1.

With START LINEAR POWER CALIBRATION
highlighted {bottom left), press Enter to begin the
calibration.

Observe LINEARITY CORRECTION choice ({op
left). If a linearity correction has been performed, it
will indicate ON in blue letters.

Move cursor to CALIBRATE RECEIVER and fol-
fow the instructions, as follows:

Connect a through line between Test Port 1 and Test
Port 2. Be sure to include all components that are
part of the measurement path.
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Wait until one complete sweep has completed, then
MENU GC3 press Enter to store the calibration.

SWEPT POWER
GAIN COMPRESSION

CALIBRATE
FOR LINEARITY
{INO] CAL EXIST)

LINEARITY ONOFF]
CORRECTION

CALIBRATE
RECEIVER
(INO] CAL EXISTS)

UUNORMALIZE S21 00 i)
S U(NOTFSTORED) i 3
GAIN COMPRESSION

AM/PM

MULTIPLE FREQ
GAIN COMPRESSION

RETURN TO SWEPT
FREQUENCY MODE

PREVIOUS MENU

MENU GC_NORM

NORMALIZE 521

CONNECT AUT
AND APPLY BIAS .

WAIT FOR ONE
COMPLETE SWEEP
BEFORE STORING

PRESS <ENTER»>
TO STORE

PRESS <CLEAR>
TO ABORT

Step 7.

Step 8.

Step 9.

NOTE
It is likely that the trace will be off screen at
the bottom of the display. If so, press Autos-
cale to obtain a discernable trace. If this
trace shows vertical instability,

¢ Press Video iF BW and select REDUCED
(100 Hz) from the menu.

o Press Avg/Smooth Menu and select AV-
ERAGING 100 MEAS. PER POINT
from the menu. '

s Preoss Average to turn averaging on.

Press Appl to return to the gain compression menu
set, and follow the prompts to return to Menu GC3.
Repeat Step 6.

Move the cursor to NORMALIZE 821 {top left),
press Enter, and follow the menu instructions (bot-
tom left):

Remove the through line and connect the amplifier-
under-test (AUT) between Port 1 and Port 2.

Apply bias to the AUT.

Wait until one complete sweep has completed, then
press Enter to store the normalization measurement.

Move the cursor to the desired test and press Enter.
The steps that follow presume that gain compres-
sion has been selected.
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MENU SU3A

SWEPT POWER
SETUP

SWEPT POWER
FREQUENCY
$.0000000600 GHz

P START
-25.00 dBm

P STOP
~5.00 dBm

STEPSIZE
1.00 dB

POWER SWEEP ON

HOLD BUTTON
FUNCTION

MULTIPLE FREQ
GAIN COMPRESSION

RETURN TO SWEPT
FREQUENCY MODE

PRESS <ENTER>
TO SELECT
OR TURN ON/OFF

Step 10. Observe that the SWEPT POWER SETUP menu
and the dual-trace display resembles that shown be-
low,

L] Ll nepE
POUER OUT b REF= -5. Q02 diin 10.00¢ B0

JZETRG dom 2_g8ER0 GHz Tl 5,00 dbn

321 FORMARD TRANSMISZION - LW NEDE

LG MAGNITURE » KEF= 8.@@8 dE 0. 588 dE/DIU

MENU M7

SEARCH

VALUE
-1.000dB

REFERENCE
MAXIMUM VALUE
AREF MARKER
0dB

VALUE AT REFERENCE

- ~0.000 dB

SEARCH LEFT
SEARCH RIGHT

-9.56 dBm

SEARCH MRKR VALUES
CH1: 13.753dBm
CH2:
CH3: —~1.000 ¢B
Chi4:

TRACKING ON

MARKER READOUT
FUNCTIONS

‘ : ; : ; N
~25.90 dBm ’ Q. 2e0aeR GHz Ci -5.90 dBm
Step 11. Press Readout Marker {below) for a display of gain
compression at the marker frequency.
L 85 T - 1
3O 88255
olopain o
LGl 0o} 0o
WWWWHWW““ES“\ opoie O
o Do DO o gbl0os6| Do
N
&)
00,7 00T

/ vy
éeadout
‘\ Marker

Step 12. Observe the readout marker values from the dis-
played menu (left).
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Step 13. Press Setup Menu (below) to return to SWEPT
MENU SU3A POWER SETUP menu.
SWEPT POWER
SETUP
o I o
BWEPT POWER * 7o SU; \J Bl 00
FREQUENCY © 0o 5 953| B
4/5.000000000 GHz - ¢ i E‘f_*
P START Bl 05 b0 oo 98a]/8aa
-25.00 dBm ~
07—t ol !7’—%
P STOP L R
-5.00 dBm o : Setup
Menu
STEPSIZE
1.00dB
POWER SWEEP ON
Step 14. Move cursor te SWEPT POWER FREQUENCY
HOLD BUTTON .
ELUNCTION (top left), select the next frequency from the SET
- MULTIPLEFREQ FREQUENCY list, and press Entelr‘
- GAIN COMPRESSION -
o Sitep 15, Repeat steps 11 through 13.
RETURN TO SWEPT
FREQUENCY MGDE : . .
Step 16. Repeat steps 14 and 15 until all frequencies have
PRESS <ENTER> been Obsewed
TO SELECT :
OR TURN ON/OFF ) _
Step 17. To examine the phase performance for a swept input

MENU

CHz - 21

REFERENCE PLANE
0.0000mm

MARKER 1
-25.00 dBm

MARKER TO MAX
MARKER TO MIN

A{1-2)
-15.44 dBm
4.147°

MARKER READOUT
FUNCTIONS

power, AM/PM should be selected. This leads to the
two channel display (Channels 2 and 4) with Chan-
nel 4 active shown below. The sweep mode is
continous to facilitate tuning, Markers are set to the
AReference mode on the active channel.

521 FORNARD TRANSMISSIEN tu nopE
PHAST » REF= 8. 00° 20, 88° /01y

~1%. 28 dbn . 222L@D BHI T ~5. 80 dbn
STE FORMARD TRANSI STION {u MDLE
LiE HAGN ] TUDE »REF= 6.09¢ OF 1.988 dE/DTY

25,20 diim 9. e@aPar GHz CH -5.08 die
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Step 18. Repeat steps 13 through 16 until all desired fre-
MENU GC4 quencies have been observed.

Mgkﬂ%éégggé};gﬁy Step 19. If' desired, a multip%e frequency gain. compression
T display can be obtained by selecting MULTIPLE
wen IS FREQUENCY GAIN COMPRESSION (left) and

TEXT DATA pressing Enter, '

TO HARD DISK

TEXTDATA Step 20. Move curscr to TEST AU (top left) and press En-

TGO FLOPPY DISK ter.

SWEPT POWER ‘

GAIN COMPRESS'ON Step 21. Observe that the Multiple Frequency Gain Com-

- RETURN TOSWEPT 1 = pression display resembles that shown below.
" FREQUENCY MODE -+~ :
PRESS <ENTER= Step 22. Make desired selection from menu to copy text and
TO SELECT data to hard or floppy disk (fop left).
Step 23. The power linearity calibration, receiver calibration,

and DUT normalized data exists in volatile memory.
At this time, the data can be stored for subsequent
recall using the SAVE function.

- BULTIPLE FHEQUERCY GRIK COMPRESSION POINE -
SHEPT POHER FREQUENCIES POUER 1N POHER OUT

9.BERREE GH2 ~9.62 dEe 13.39 dBa
18 BREARE M2 ~9.89 diw 14,41 dila
1i.0@088D GH:z ~B.71 din 14,63 dbn
12 .HERRER fHz ~7.37 din [4.73 dim

PR BUT {gBm) I.02 AB GRin COMPRESSION POIRT .

NOTE
It is prudent to save this calibration; other-
wise, it will be destroyed if you move any-
where in the program except between this
calibration and the S-Parameters menu.
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Step 24. Move cursor to RETURN TO SWEPT FRE-
QUENCY MODE and press Enter to exit the gain
compression mode,

M. A JO R CAUTION
. " ‘When exiting the Swept Frequency Power Gain Compres-
CA UTI ON sion mode, the DUT should be turned off, unless the user
has selected the proper attenuator settings for standard
swept frequency (S parameter) operation.
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MEASUREMENTS

MENU APPL

ADAPTER REMOVAL

L SWEPT FREGUENEY £
;2 GAIN COMPRESSION .-

SWEPT POWER
GAIN COMPRESSION

PRESS <ENTER>
TO SELECT

Swept Frequency Gain Compression Measurement
The following procedures describes the Swept Frequency Gain Com-
pression Measurement.

Preliminary: Refer to Figure 8-28 and set the Power Control and Port
1 Attenuator for the values shown in the power plan for the example,
or in the power plan constructed for measurement of a test device.
These power plan values should also be used in the S-parameter cali-
bration that may be performed using the Begin Cal key and menus.

Step 1.

Step 2.

Press the Appl key.

Move cursor to SWEPT FREQUENCY GAIN
COMPRESSION and press Enter, when menu
APPL (top left) appears.

MENU GGC3

SWEPT FREQUENCY
GAIN COMPRESSION

NONMINAL OFFSET
G.00dB

CALIBRATE
FOR FLATNESS

(NG CAL EXISTS)

FLATNESS  OFF
CORRECTON

CALIBRATE
RECEIVER
[NO CAL EXISTS}

NORMALIZE S21
(NOT STORED)

GAIN COMPRESSION
POINT {0 dB REF)
1.00dB

TEST AUT
EXIT APPLICATION

i{
£
£

- [:3
ﬂq}@ 03 DO DOo6oD

1

Cilek::

[ ha

o L0
o0 Qo

™wiooo

ae |l el O
O
ogco

00,7 00T,

i

| jp—

- 1Appl
e

Step 3.

When menu GC3 (bottom left) appears, follow the
directions that appear adjacent to the menu, as de-
scribed below:

Move cursor to NOMINAL OFFSET, enter the
value of any external device(s) connected between
the front panel Input and Quiput connectors. Press
Enter when done.

Optionally move cursor to CALIBRATE FOR
FLATNESS, press Enter and follow the instructicn
menu and described below.

If a calibration already exists, the menu choice will in-
dicate CAL EXIST in blue letters.
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NOTE
This step is not required for a successtul
gain compression measurement; however,
calibrating the power from Port 1 {(which is
what this step does) provides increased ac-
curacy.

Prepare the power meter as described in the in-
structions (below)

PRESET, ZERO, AND CALIBRATE THE POWER METER.
SET POWER METER OFFSET, IF REQUIRED.

CONNECT THE POWER METER TO THE DEDICATED GPIB
INTERFACE AND THE POWER SENSOR TO THE TEST
PORT.

SELECT <START LINEAR POWER CALIBBRATION=>,

MENU GC_SUBA .

CALIBRATE FOR
FLAT PORY POWER

FORWARD
DIRECTION ONLY

101 POINTS
- MEASURE 1 PWR
POINT EVERY

1 POINT{S)

POWER TARGET
—25.00 dBm

CUSTARTFLAT o)

PREVIOUS MENU

PRESS <ENTER>
TO SELECT

TURN KNOW TO
CHANGE NUMBER
OF POINTS

Connect the power sensor to Port 1.
Set the number of power calibration points.

If, in a previous menu, data points had been set to
401 points, entering 8 provides 50 power points
fevery 8th point); entering 4 provides 100 power
point (every 4th pointls, and entering 1 provides 401
power points. The VNA interpolates between power
calibration frequencies.

Enter o POWER TARGET value.

Make this value the same as resulting Port I power
value shown in Figure 8-28: ~-25 dBm. for the exam-

ple.

With START FLAT POWER CALIBRATION
highlighted (bottom left), press Enter to begin the
calibration.

NOTE
- When the above calibration finishes, the
source power will have been accurately cali-
brated. In the next step, this power calibra-
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' NORMIALIZE 82t
- (INOTISTORED) [

COMPRESSION
tion will be transferred via the through line
MENU GC1 to the receiver.
SWEPT FREQUENCY

GAIN COMPAESSION

NONMINAL OFFSET
-10.00 dB

CALIBRATE
FOR FLATNESS
(JCAL EXISTS)

FLATNESS
CORRECTON
AT -25.00 dBm

SCALBRATE ;i i

RECEWER i1
CCALEXISTS)

o

GAIN COMPRESSION
POINT (C dB REF)
1.00 dB

CPTESTAUT i

EXIT APPLICATION

MENU GC_SUBA

RECEIVER
CALIBRATION

CONNECT
TRHOUGHLINE
BETWEEN
TESTY PORTS

INCLUDE ANY
COMPONENTS WHICH
ARE PART OF THE
MEASUREMENT PATH

WAIT FOR ONE
COMPLETE SWEEP
BEFORE STORING

PRESS <ENTER>
TO STORE

PRESS <CLEAR>
TO ABORT

Step 4.

Step 5.

Step 6.

Step 7.

Move cursor to CALIBRATE RECEIVER and fol-
low the instructions, as follows:

Connect a through line between Test Port 1 and Test
Port 2. Be sure to include all components that are
part of the measurement path.

Wait until one complete sweep has completed, then
press Enter to store the calibration.

NOTE
{t is Hkely that the trace will be off screen at
the bottom of the display. If so, press Autos-.
cale to obtain a discernable trace. If this
trace shows vertical instability,

¢ Press Video IF BW and select REDUCED
(100 Hz) from the menu.

» Press Avg/Smooth-Menu and select AV-
ERAGING 100 MEAS. PER POINT
from the menu.

+ Press Average to turn averaging on.

Press Appl to return to the gain compression menu,
and follow the prompts to return to Menu GC1L. Re-
peat Step 4.

Move the cursor to NORMAILIZE 821 {top left),
press Enter, and follow the menu instructions (bot-
tom left):

Remove the through line and connect the amphifier-
under-test (AUT) between Port 1 and Port 2.

Apply bias to the AUT.

Wait until one complete sweep has completed, then
press Enter to store the normalization measurement.

Move the cursor to TEST AUT (top left) and press
Enter.
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Step 8. Observe that the dual-trace display resembles that
shown below.
b2/t
PORER QUT + REF« -1%, 882 dbw 1e. 2R dh/ DTy
758030 Gz 12, uongae
T2t FORNARD TRansSeiIZIon
LU MATNITUBE +REF- 8,009 . 508 cE/BIV
T T S s
7,saam:m ‘ : I — 3w
Step 9. Note that the top display (Channel 1), shows the
power out from the AUT. For the example test de-
vice, the nominal output pwer is about 0 dBm with
the input at 25 dBm; To better evaluate this de-
vice, turn on markers and set the Channel 1 refer-
ence to 0 dB, as shown below.
b2t
FOKER OUT » REF=0.0602 dBa 14,0280 dB/DI
e
T ] o : TR,
321 FORUARD TRAMSMISIION

186 fRENTTUDLE » BEF= &, 800 o 2,583 abrbiY

7. 588803 (1,74 pa.sessan
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Step 10. Press the Ch1 key (top left) to make channel 1 ac-
. _— === tive,
| o & E2220 | v
= 833 00
e v 5 Step 11. Press the Marker Menu key (middle left), turn on
O 60 ] marker 1, and position it to a desired point on the
o ooolioto trace (below). (Press the Readout Marker key for
b' 00 00 0oD[000)/00% frequency and amplitude information.)
. [:] L 0@ :5% E
Setup g::l;k ouT’ . b_ﬁEF# £.900 dBe lﬁ;ﬁﬂé.ﬂﬁlbw
‘ Menu ' :
v,
l ] 'EF:;["] DBE Q0 . o
& S8R 00 7508089 G 12.5a0ee0
.,O- SOoHO O Cfclx Egﬁﬁ?ﬁﬂo?mmm“ y REFx 8. 000 of 2.5Q0 dB/DIL
0000 500 T S
TSI Q00100 RN SR S SRR NN T SO SO
& 05 55 3999309/ 509 0 S
[N ¢ 9 ] 3 ¢ G
Marke AV v uut SRS S S A SN S S
é\ Menu T.588900 4‘ : Gl;z : : - iEESDEBEB
Step 12. Press the Appl key to return to the TEST SIGNALS
ment {Menu SUZ2, next page).
r = |
i e 0D
EJD @ IS O
ao|oonlfo o
B 00 nago
o “'\amm B0
©f oo Do ood 0351[509
o0, - /E] —

§

i —

%;adout
i Marker

8-56 ' _ 373XXA OM




MEASUREMENTS

GAIN
COMPRESSION

slfe}

=puiaia
o0

— o’ joog
& DO OC Don|DaA

o0, 00,

MENU SU2

TEST SIGNALS

547 dB
 0TO-20.00.dB

PORT 1 ATTN
¢* 10 dB (0 - 70)

PORT 1 POWER
-1.53 dBm

PORT 2 ATTN
0*10dB (0 ~40}

CALIBRATE
FOR FLATNESS
(CAL EXISTS)

FLATNESS
CORRECTION
AT ~-11.53 dBm

PORT 2 POWER
0.00 dBm

EXIT APPLICATION

PRESS <ENTER>
TO SELECT
OR TURN CN/OFF

POWER CONTRQ,

Press the Selup Menu key (top left), select POWER
CONTROL (bottom left) and increase the value
while observing compression in channel 8 (Sa1).

NOTE
The rotary knob or the keypad can be used
to set the POWER CONTROL value. In us-
ing the rotary knob, the displayed value
does not change in real time with movement
of the control. Change occurs after the rota-
tion of the knob is complete.

Press the Marker Menu key again, and cbaerve the
displayed Ch 3 trace and the marker values from
the digplayed menu (below).

MENU SU2

MARKER 1
ALL DISPLAYED
CHANNELS

CH1-811, USER
10000000 GHz
12.06 dBm

CH2-812

CHS3- 521
10.600000 GHz
-0.992 dB

CH4 . 521

MARKER TC MAX
MARKER TG MIN

MARKER READOUT
EUNCTIONS

PRESS <ENTER>
TO SELECT

The power linearity calibration, receiver calibration,
and DUT normalized data exists in volatile memory.
At this time, the data can be stored for subsequent
recall using the SAVE function.

NOTE
It i3 prudent to save this calibation; other-
wise, it will be destroyed if you move any-
where in the program except between this
calibration and the S-Parameters menu.
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o Step 16. Move cursor to RETURN TO SWEPT
MENU SU2 FREQUENCY MODE and press Enter to exit the

TEST SIGNALS

POWER CONTROL
547 dB
0TO-20.00 dB

PORT 1 ATTN
0* 10 dB (8 - 70}
PORT 1 POWER
-1.53 dBm
PORT 2 ATTN
0 * 16 dB (0 —-40)

CALIBRATE
FOR FLATNESS
{CAL EXISTS}

FLATNESS
CORRECTION

© AT ~11.53 dBm

PORT 2 POWER
0.00 dBm
ITAPPLICATION

PRESS <ENTER>
TO SELECT
CH TURN ON/OFF

gain compression mode.

Step I7. Press the Appl key to return to the TEST SIGNALS
menu (left), highlight EXIT APPLICATION and
press Enter to exit the gain compression measure-

ment area.

CAUTION

When exiting the Swept Frequency Power Gain Compres-
sion mode, the DUT should be turned off, unless the user
has selected the proper attenuator settings for standard

swept frequency (S parameter} operation.

MAJOR
CAUTION
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8-9

RECEIVER MODE

The Receiver Mode provides three distinct modes of operation:

0 Sweep/Source Lock mode, phase locks the internal source.

O Synthesizer/Tracking mode, lets the receiver track a 67XXB,
68XXXB, or 69XXXA synthesizer.

0 Set-On mode, lets the VNA operate as a tuned receiver.

Sourece Lock
Mode

Tracking
Mode

Sei-on Mode

The Source Lock mode enables the 373XXA to phase
lock to its internal source.

In the Tracking Mode, the 373XXA steers its second
local oscillator freguency and phase signal so as to
phase-lock itself to the reference signal. Typically
the source is a synthesizer, since it must be accurate
to better than +10 MHz for the 373XXA to achieve
lock. Due to the inherent resolution of the 373XXA,
frequency resolution is Hmited to 1 kHz intervals. If
Option 3 is installed frequency resolution is limited
to 1 Hz.

For receive frequencies outside the indicated test set
range, the use of external mixers and a synthesizer
is required. Dual Source Control is required in this
case.

In the Set-On mode, the source lock circuitry of the
373XXA is completely by-passed. Reference signals
are no longer necessary for system operation. This
allows all of the 373XXA samplers to operate over
their full dynamic range. As a result, the source and
the 373XXA must be locked to the same 10 MHz
time base, otherwise cocherent detection is not possi-
ble. Only synthesized sources may be used in this
mode. Dual source control is required.

Due to the inherent resolution of the 373XXA local
oscillators, frequency resolution is limited to 1 kHz
intervals over the frequency range of the VNA. If
Option 3 is installed, requency resolution is limited
to 1 Hz.
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Receiver The block diagram shown in Figure 8-31 shows how
Mode Block the system is configured for all of the possible modes
Diagram of operation. With the switches set as shown, the

system eperates in the Set-On mode. L.O1 and 102
are pre-set to allow only a prescribed signal to be de-
tected by the synchronous detector. With the switch
in SOURCE LOCK position the system is operating

~ in the internal source-lock mode. With the switch in
the TRACKING position, the system ig in the syn-
thesizer tracking mode.

Receiver The menus associated with the Receiver Mode are
Mode Menus described in the alphabetical listing (Appendix A)
under their call sign: RCV1, RCV2, RCV3, ete.

Procedure, A detailed procedure for opération using the Re-
Receiver ceiver Mode option is provided in the following
Mode pages.

Operation

E

: TRACKING
| SET ON . i i
V SAMPLER ‘ 10 MHz

% REMEASURE | | - . N 4 SYNCHRONGUS ) REAL
aicur_| > > ® ®> D) 22 P> macary
A A 4\
? 4 ;:
R s ¢ TRACKING '
SYNTHESIZER ' Lo.
M O<a e, Om Ome
INDL.O. SET ON
w A A
A4
PLL Iw»

A

10 MHz 10 MHz

szouncz-: LOCK ‘/ ANALOG LOCK SIGNAL <l ( % ” @ 26 Mtz
A A -

Figure 831. 373XXAPhase Lock Modes
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RECEIVER
MODE

MENU OPTNS

OPTIONS
TRIGGERS

REAR PANEL
CUTPUT

[MAGNOSTICS

MULTIPLE
SOURCE
CONTROL

ECEWER VoD
SCURCE CONFIG

RF ON/OFF
DURING RETRACE

PRESS <ENTER>
TO SELECT

Operating Procedure, Receiver Mode
The three operational modes that comprise the Receiver Mode can be
set up as follows:

Step 1. Press the Option Menu key (below).

MENU RCV1

RECEIVER MODE
TANDARD ;7
USER DEFINED

SOURCE CONFIG

SPUR REDUCTION
NORMAL/OFE

PRESS <ENTER>
TO SELECT

MENU RCV3

STANDARD
RECEIVER MODE

WARNING:

CONTINUING
MAY INVALIDATE
CURRENT
SETUP AND
CALIBRATION

PRESS <ENTER>
TO CONTINUE

PRESS <CLEAR>
TO ABORT

Step 2. When menu OPTNS (top left) appears, select RE-
CEIVER MODE.
Siep 3. When menu RCV1 (middle left) appears, select ei-

ther STANDARD (step 4) or USER DEFINED
{step 5). Your selection depends on the application.

Step 4. The Standard mode uses the Source Lock mode for
operation with the internal source. The user has no
control over selections within the Standard Mode,

Because entering the standard mode from the User
Defined Mode erases the current stored calibration
data, a warning menu (RCV3, bottom left) appears
when STANDARD is selected. Press Enter to enter
into the Standard mode or press Clear to abort.

NOTE
Spur Reduction: Normal { OFF: Spur Reduc-
tion Off may be selected when making
non-ratioed meagurements or using the
Set-On Receiver mode. Under those mea-
surement conditions, it may reduce high
level noise. In normal S-parameter measure-
ment mode, Spur Reduction should remain
“Normal,” as the noige level is not affected.

373XXA OM

8-61




RECEIVER
MODE
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MENU RCW

RECE!VER MODE
STANDARD

42 USER DEFINED

SOURCE CONFIG

SPUR REDUCTION
NORMAL/OFF

PRESS <ENTER>
TO SELECT

MENU RCV2

USER DEFINED
RECEIVER MODE

' ISOURCE LOCK

TRACKING
SET ON

PRESS ENTER
TO SELECT

MENU RCV4

USER DEFINED
RECEIVER MODE

WARNING:

CONTINUING
MAY INVALIDATE
CURRENT
SETUP AND
CALIBRATION

PRESS <ENTER>
TO CONTINUE

PRESS <CLEAR>
TO ABORT

Step 5.

Selecting USER DEFINED RECEIVER MODE in
menu RCV1 brings menu RCV 2 to the screen.
When menu RCV 2 appears, the last mode selected
is highlighted in red. The default selection is
SOURCE LOCK.

Source Lock, Tracking or Set-On modes can be se-
lected from this menu. When a mode is selected, in-
formation about that mode is displayed on the
screen. This information describes the mode and the
capabilities required of the RF source.
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9-1 inrrRopucTion

9-2 1ime pomain
MEASUREMENTS

TIME DOMAIN
AUSEFUL TOOL FOR:

Identifying and Anaiyzing Circuit
Elements

Isolating a Desired Response
Locating Faulis

Making Antenna Measurements

373XXA TIME DOMAIN MODES
Lowpass Mode

Bandpass Mode

LOWPASS MODE

£ither Impulse or Step Response
Avaitable

Displays impedance information

Requires Harmonically Related
Fraguencies

Chapter 9
Time Domain

This chapter describes the optional Time Domain feature,

The Option 2, Time Domain feature provides a useful measurement
tool for determining the location of impedance discontinuities. Some
typical applications are identifying and analyzing circuit elements, iso-
lating and analyzing a desired response, locating faults in cables, and
measuring antennas.

The relationship between the frequency-domain response and the
time-domain response of a network is described mathem atmaily by the
Fourier transform.

The 37T3XXA makes measurements in the frequency domain then cal-
culates the inverse Fourier {ransform to give the time-domain re-
sponse. The time-domain response is displayed as a function of time
{or distance). This computational technique benefits from the wide dy-
namic range and the error correction of the frequency-domain data.

Let us examine the time-domain capabilities. Two measurement
modes are available: lowpass and bandpass

We use the lowpass mode with devices that have a dc or low-frequency
response. In the lowpass mode two responses to the device-under-test
(DUT) are available: impulse or step response.

The frequencies used for the test must be harmonically related
(interger multiples) to the start frequency. The simplest way to caleu-
late this relationship is to divide the highest frequency in the calibra-
tion by 1600 (the default number-of-points available); this is the start
frequency. For example if the highest frequency is 40 GHz, the calcu-
lated start frequency is 0.025 GHz (40/1600). If the highest frequency
is 65 GHz, the calculated start frequency is 0.040625 GHz (65/1600).
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TIME DOMAIN
MEASUREMENTS

TIME
DOMAIN

Used When Device Has a DC or
Low Frequency Path

CIRCUIT ELEMENTS
Lowpass Impulse Response

IMPEDANCE 8¢t REAL
_ N
R>Z, _
R<Z —_—

SHUNT C e
SERIES L —f\,--..-

Figure 9-1. Lowpass Impulse
Response

The lowpass impulse response displays the location of discontinuities
as well as information useful in determining the impedance (R, L, or
C) of each discontinuity.

The impulse response is a peak that goes positive for R>Zg and nega-
tive for R<Zg. The height of the response is equal to the reflection coef-
ficient

The impulse response for a shunt capacitance is a negative-then-
positive peak and for a series inductance is a positive-then-negative
peak (Figure 9-1).

An example of using impulse response is circuit impedance analysis.
With an impulse response, we can observe the circuit response of a
passive device, such as a multielement step attenuator (Figure 9-2),
and male final, realtime adjustments during the test.

STEP ATTENUATOR

o B

CH1- 811
00.000 ps iy

S11 FORWARD REFLECTION e wi b MARKER 1

£12.201 ps
UNEARMAG,  MREF=5 000ML TOODMUBIV 35890 mu

[

[ M MARKERTO MAX
tErY MARKER TO MIN
. v eev..] PasBIEBps

: 15.624 mid

3375419 ps
15.020 mt}

. ' . .
B it

L VA= , 4 299,296 ps
IR ¥ ;3 M Y E R 8.583 mU

5195 531 ps
11.624 mlf

! ' ! ! ¥ ' 6 152514 ps
27.634 mU

0.000ps 700.000ps

Figure 9-2. Example of Lowpass Impulse Eesponse

In the above example, the connectors at each end have been gated out
(page 9-12), which lets you better observe the internal circuit response.
Each displayed marker has been manually set to the peak of the re-
sponse at each adjustable circuit element. In this way, the data display

. lets you make the adjustment in realtime, while the marker menu

shows the magnitude of the response at each marker.

The lowpass step response displays the location of discontinuities as
well as information useful in determining the impedance (R, L, or C} of
each discontinuity. If you are familiar with time-domain reflectometry
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TIME DOMAIN
MEASUREMENTS

LOWPASS IMPULSE RESPONSE
L.ocation of Discontinuities

Information on Type of Discontinui-
ties

CIRCUIT ELEMENTS
Lowpass Step Response

IMPEDANCE §,,REAL
Rz, L r—
R<Z —N—
SHUNTC N
SERIES L —_—
Figure 8-3. Lowpass Step Re-
- sponse

LOWPASS STEP RESPONSE
TDR Measurement
Location of Discontinuities

Information on Type of Discontinui-
ties

(TDR) you may feel more comfortable with step response, as the dis-
plays are similar. '

The lowpass step response for a resistive impedance is a positive level
shift for R>Zg and a negative level shift for R<Zo. The height of the re-
sponse is equal to the reflection coefficient

_R-Z,

P R+ z,

The step response for a shunt capacitance is a negative peak, and for a
series inductance it is a positive peak (Figure 9-3).

An example of using the lowpass step response is cable-fault location.
In the frequency domain a cable with a fault exhibits a much worse
match than a good cable. Using lowpass step response, both the loca-
tion of the discontinuity and the information about its type are avail-
able (Figure 9-4}.

Figure 9-4. Example of Lowpass Step Response

In the above example, the dip in the display shows the shunt-
capacitive response caused by a crimp in the cable. The response at
the end of the cable shows the step-up that is typical of an open {(Fig-
ure 9-3, left).

The 378XXA bandpass mode gives the response of the DUT to an
RF-burst stimulus. Two types of response are available: impulse and
phasor-impulse. An advantage of the bandpass mode is that any fre-
quency range can be used. Use this mode with devices that do not have
a dc or low-frequency path.
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TIME DOMAIN

TIME
MEASUREMENTS DOMAIN
Use the béndpass-impulse response 1o show the location of a disconti-
BANDPASS MODE nuity in time or distance, as indicated by changes in its magnitude.

Caloulates impulse or
Phasor-tmpuise Response

Uses Any Frequency Range

Lised When Device Does Not Have

a DC or Low-Freguency Path

CIRCUIT ELEMENTS
Bandpass impulse Response

IMPEDANCE S ,,LOG MAGNITUDE
R>Z, el N
R<Zg I 2 W
SHUNT C ™\
SERIES L

S . W

Figure 9-5. Bandpass Impulise
Response

BANDPASS IMPULSE RESPONSE
Magnitude Measurement Only

Location of Discontinuities

Unlike the lowpass mode, no information as to the type of the diseconti-
nuity is available. A typical use for this mode is to measure de-

" vices—such as, filters, waveguide, high-pass networks, bandpass net-

works—where a low-frequency response is not available,

The bandpass-impulse response for various impedance discontinuities
is shown in Figure 8-5. As we can see, no information about the type of
discontinuity is available.

An example of using the bandpass-impulse response, is the pulse
height, ringing, and pulse envelope of a bandpass filter (Figure
9-6).Use the phasor-impulse response with bandpass response to de-
termine the type of an isolated impedance discontinuity.

521 FORWARD TRANSMISSION S21 FORWARD TRANSMISSION BP WG
LOG MAG. PREF=20.00C aB 20.00008/D1V LOG MAG. b REF=30.000 a8 10.O00asy DY
} § 1 ] 1 i \ 1 ' \ ’ 13 + ' i i " 4 ‘
) 4 ] i i i) \ \ . ) il \ i i ] ' \ +
Rl ekl db il stk il R et dE i ekl B e g L e R It S e T
§ 1 i \ 4 . 1 ) t M ' 1 3 3 i
i M il § | i . 1 Y ) * ' i 3 i
B I e e B L e o
v ' \ 3 ' i 4 4 ¢ 4 ' v 1 i
3 : 1 v i + 3 y } 1 ' ¢ i
[ B E R T B LR Py e
1 ' t ' i + * + ' 1 ' v ' i 1
4 * 1 \ i i i 5 1 k] 1 i It \ i 3
e | B e T + + e = 3 + -
t v 1 + % [ i 1 ' 3 i i i 4
i ¢ i ) i L \ 1 i ' i 4 \ § i
I [V S e + i [P + e e
5 v i 1 4 i i 3 ' 5 3 i 4
t ' i i i 3 . ! 1 !
At R e S S . E AP £ ; e g A
¥ ! ' i3 i ] ‘ \ i 1 E 1 3 M i )
% § i3 Ll il ' 4 4 t ‘ 1 i) N 1 ]
B R T (T S S R S A B e T R R JL A T e
4 1 1 k3 4 1 ‘ 4 i y v ¥ i 1 i ' i ]
i 1 ' ¥ i 1 \ 4 5 § . 3 i 1 i t ' H
0.5G00 Gtz 4.0000 0.5000 Gz 4.0000

Figure 9-6, Example of Bondpass-Impulse Response

After the bandpass-impulse response has been isolated, the phasor-
impulse response for a resistive-impedance-level change is a peak that
goes positive (R>Zo) for the real part of 817 and negative for R<Zj. The
imaginary part remains relatively constant. In each case the peak is

-proportional to the reflection coefficient. The phasor-impulse response

for a shunt capacitance is a negative-going peak in the imaginary part
of S11. For a series inductance, it is a positive going peak (Figure 9-7).

9-6
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CIRCUIT ELEMENTS
Bandpass-Phasor Impulse Response

IMPEDANCE  REALS,,  IMAGINARY §,,
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R<Z, —_—
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Figure 9-8. Bandpass Phasor
Response

0 em B5em 10 cm
G e

[ a— &
50 200, 805 - ¢
g

REAL S,
LOWPASS z ( \ ( \
IMPULSE
RESPONSE
REALS .,
LOWPASS

STEP
RESPONSE

MAGNITUDE §

H
BANDPASS ~
RESPONSE L~ A

Figure 8-7. Complex Impedances

Next, let us look at a complex circuit. A resistive impedance change
R<Zp and a shunt capacitance and series inductance. These impedance
changes are shown in the time domain for the lowpass-impulse re-
sponse, lowpass-step response, and bandpass-impulse response (Fig-
ure 9-8}, ~

The 373XXA processes bandpass-imptlse-response data to obtain
phasor-impulse response. This becomes most advantageous where
both a reactive refiection and an impedance change occur at the same
location. The real part of the time-domain response shows the location
of impedance level changes, while the imaginary part shows the type
of reactive discontinuity. Phasor-impulse response displays one discon-
tinuity at a time (Figure 9-9).

S5cm 0em

N,

€
209 T 509

SPAN
MAGNITUDE m BANDPASS

- ¢~ PHASOR
REAL| - ( \ . IMPULSE
IMAGINARY | '

Figure 9-9.  Phasor-Impulse Response Data
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OPERATING
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TIME
DOMAIN

9-3  operaTING TIVE

To operate in the time domain mode, press the Domain key (below). A

DOMAIN domain menu (Figure 9-10) lets you select the frequency- or
time-domain modes by simple cursor selection. The 373XXA defaults
to the frequency domain.

Select time or distance for the horizontal axis. The 373XXA defaults to
time axis.
s 1lEN
i | R
i _D‘
Nls
: L. -
Y [ i i . : ,,:}
@] 0T OO OO0
('-;:‘) - Gagreeon B e ST
o0 7T ey
SET NOTE
%SL%?J;Z%C If you select distance, be sure to set the dielectric constant
AR N T in the Reference Delay menu (Figure 9-11).
{1.000648) :
POLYETHYLENE
(2.26)
TEFLON DOMAIN DOMAIN DOMAIN
(2.10) FREQUENCY FREQUENCY FREQUENCY
MICROPOROUS FREQUENCY FREQUENCY FREQUENCY
TEFLON WITH TIME WITH TIME . WITH TIME
(1.69) GATE GATE GATE
OTHER TIME TIME TIME
XHXKXX LOWPASS MODE LOWPASS MODE LOWPASS MODE
PRESS <ENTER> TIME TIME TIME
TO SELECT BANDPASS BANDPASS BANDPASS MODE
MODE MODE DISPLAY
DISPLAY DISPLAY TIME/DISTANGE
TIME/DISTANCE TIME/DISTANCE SET RANGE
SET RANGE SET RANGE SET GATE
Figure 8-11. Reference Delay 25; GATE SET GATE GATE ON/OFF
Monu ATE ON/OFF GATE ON/OFF HELP
HELP HELP PRESS <ENTER>
PRESS <ENTER> PRESS <ENTER> TO SELECT
TO SELECT TO BELECT OR SWITCH
OR SWITCH OR SWITCH
Figure 9-10. Domuain Menu
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OPERATING

DOMAIN TIME DOMAIN
Select SET RANGE and use the START/STOP or GATE/SPAN selec-
tions to sef the range (Figure 9-12).

DOMAIN LOWFASS TIME BANDPASS TIME
FREQUENCY DOMAIN SETUP DOMAIN SETUP
FREQUENCY START START

WITH TIME XXX XXX ps XXX XXX ps
GATE STOP STOP
T:_’\g)%vp as XXX XXX ps XXX XXX ps
EA CENTER CENTER
TIVE XXX XXX ps XXX XXX ps
SPAN SPAN
b o XXX XXX ps XXX YOO ps
DISPLAY MARKER RANGE MARKER RANGE
TIME/DISTANCE RESPONSE PHASOR ON/OEF
SET RANGE IMPULSE/STEP
SET GATE MORE IMPULSE
GATE ON/OFF PRESS <ENTER> HELP - PHASOR
HELF TO SELECT IMPULSE
PRESS <ENTER> MORE
TO SELECT
OR SWITCH
Figure 9-12. Set Range Menu
For the lowpass mode select either IMPULSE or STEP Response and
set the DC term. The 373XXAdefaults to the IMPULSE Response and
the AUTO EXTRAPOLATE mode for the DC term (Figure 9-13).
NOTE

The bandpass mode displays Bandpass Impulse Response

unless we select Phasor Impulse Response.
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OPERATING | TIME

TIME DOMAIN DOMAIN
LOWPASS TIME SET D.C. TERM BANDPASS TIME
DOMAIN SETUP FOR LOWPASS DOMAIN SETUP
START PROGESSING START

XXX XXX ps AUTO XXX XXX ps
STOP , EXTRAPOLATE sTOP
XXX XXX ps LINE XXX XXX ps
CENTER IMPEDANCE CENTER
XXX XXX ps OPEN XXX XXX ps
SPAN SHORT SPAN
XXX.XXX ps OTHER : XXX XXX ps
MARKER RANGE —XXX XXX # MARKER RANGE
ABOVE VALUE
RESPONSE REPRESENTS A PHASOR ON/OFF
IMPULSE
IMPULSE/STEP _
ULSE/STE REFLECTION
MORE CCEFF. OF HELP-PHASOR
PRESS <ENTER> XX XXX mu MPULSE
TO SELECT PREVIOUS MENU MORE
PRESS <ENTER> PRESS <ENTER>
TO SELECT 70 SELECT

Figure 9-13. Response Menus

The Marker Range menu allows us to zoom in and display the range
between two selected markers (Figure 9-14).

LOWPASS TIME TIME
DOMAIN SETUP MARKER SWEEP
STABT START TIME
XXX XXX ps MARKER ( )
Srop XXX XXX DS
XXX XXX ps STOP TIME
CENTER o030k s
XXX.XXX ps st
SPAN ORIGINAL
XXX XXX ps ORIGIN
MARKER RANGE PREVIOUS MENU
FPUL S rsTER USE KEYPAD
TO CHOOSE
MORE MARKER (1 - 6)
TO SELECT PRESS <ENTER>
TO SELECT

Figure 9-14. Marker Range Menus
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TIME

DOMAIN WINDOWING

9 "4 WINDOWING Windowing is a frequency filter that we apply to the frequency-domain
data when we convert it to time-domain data. This filtering rolls off
the abrupt transition at F1 and F2. This effectively produces a time-
domain response with lower sidelobes. Windowing allows a limited de-
gree of control over the pulse shape, trading off ringing (sidelobes) for

pulse width (Figure 9-15).

- WINDOWING

FREQUENCY DOMAIN TIME DOMAIN . . . . o
£ TERM WINDOW We select windowing from the Time Domain Setup menu. Four differ-

| ent windows are available: RECTANGLE, NOMINAL, LOW

| SIDELOBE, and MINIMUM SIDELOBE, The RECTANGLE option
provides the narrowest pulse width, while the MINIMUM SIDELOBE
option provides the least ringing (fewest sidelobes). The

373XX Adefaults to the NOMINAL option, which is acceptable for most
measurements. Windowing menus are shown in Figure 9-16.

F1 2

2-TERM WINDOW

NOTE: Wider but no finging

LOWPASS TIME LOWPASS TIME SHAPE
Figure 9-15. Windowing DOMAIN SETUP DOMAIN SETUPR RECTANGULAR
START SET WINDOW NOMINAL
XXX XXX ps NOMINAL
STOP LOW SIDELOBE
XXX ps SET GATE MIN SIDELOBE
SET D.C. TERM HELP
CENTER XXX XXX :
XXX XXX ps PRESS <ENTER>
SPAN PREVIOUS MENU 10 SELECT
MARKER RANGE TO SELECT
RESPONSE
IMPULSE/STEP
MORE
PRESS <ENTER»>
TO SELECT

Figure 8-16. Window Shape Menus
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GATING

TIME

9-5 carnne

GATE APPLIED

Figure 9-17. Gating

DOMAIN

Gating is a time filter that allows for removing unwanted time-domain
responses by gating the desired response. We can view the isolated re-
sponse in both time domain—and in the frequency domain—using the
FREQUENCY WITH TIME GATE selection (Figure 9-17).

There are four different gate shapes available: MINIMUM, NOMI-
NAL, WIDE, and MAXIMUM (Figure 9-18). The 373XXA defaulis to
the NOMINAL gate. To specify a different shape simply enter the Gate
menu and select the desired gating shape. The MINUMUM has the
sharpest rolioff and some frequency domain ripple, while MAXIMUM
has the least rolloff and best residual ripple. Figures 9-18A through
8-18D, on the next page, show gating shapes.

The combinations of gate/window shapes will be restricted. For the
MINIMUM gate shape, the LOW and MIN SIBELOBE window shape
will not be allowed. For the NOMINAL gate shape, the MIN SIDE-
LOBE window will not be allowed. ¥ the user has set the window
shape to MIN or LOW SIDELOBE and changes the-gate shape to
MINIMUM, the window will be reset to NOMINAL. If the user has
set the window to MIN SIDELOBE and changes the gate shape to
NOMINAL, the window will be reset to LOW SIDELOBE. Gate
shapes will be adjusted in a similar manner.,

LOWPASS TIME LOWPASS TIME SELECT GATE
DOMAIN SETUP DOMAIN SETUP SHAPE
START
Sﬁé);.xxx ps SET WINDOW MINIMUM
XXX XXX ps NOMINAL NOMINAL
CENTER
XXX XXX ps SET GATE
SPAN WIDE
XXX XXX ps SET DC TERM
MARKER RANGE XXX XXX MAXIMUM
P
. PREVIOUS MENU HELP
MORE PRESS <ENTER>
PRESS <ENTER> TO SELECT
PRESS <ENTER> To SELECT
TO SELECT
Figure 9-18. Gating Menus
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An informational message will be displayed in the data area when the
window or gate shape reset in this way. The message will last 2
sweeps, and will say:
“GATE SHAPE ADJUSTED” or “WINDOW SHAPE ADJUSTED”
-depending on which was changed by the software.
. LIS S B S RS S Ml YT ; IR AL N R B A B i WL e B
: / ) ; °f z’ ~ ;
-20 w Span | J -3 - Spar: 3
5 ] g I i :
¥ O 5 P \ .
E ' ] B [
B 0 L ] B o[- ]
= i —> 1.5/BW ] < ~ 3/BW
KT | ] B0 ]
KT [ P R DT SN P WU B0 DU P BRI R I SO D T P TR TS T P
=20 215 A1 -5 fl 5 10 5 .20 -0 -5 10 -5 0 ] 10 15 0
. Time {1/ BW) Time {1/ BW)

Figure 9-18A.  Miminum Guate Shape

Figure 9-18B. Nominal Gate Shape
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£ e : E r 1
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= ! 4 = - » 3/BW ]
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Figure 9-18C. Wide Gate Shape

Figure 9-18D. Maximum Gute Shape
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ANTI-
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TIME
DOMAIN

9-6 anT-GaTING

9-7 EXAMPLES, GATING
AND ANTI-GATING

9_ 8 TIME DOMAIN MENUS

Anti-gating is the opposite of gating. Whereby, gating provides for re-
moving ail but the desired response, anti-gating displays all but the
desired response. To provide anti-gating, gate in the normal manner,
except use a minus value for the SPAN width {middle left menu on
next page).

Examples of anti-gating are shown in Figures 9-19 through 9-24, The
figures, all captured from an actual VNA display, show a sequence of
measurements using gating and anti-gating to enhance measurement
technique and accuracy. The examples use a dented length of semi-
rigid cable having a connector on one end and a connector-DUT on the
other end, as shown below. The DUT has a smoothly varying 15 dB re-
turn loss.

puT
Connector 15dB AL

. [Se—

A flow diagram of the menus associated with the Time Domain Option
is shown in foldout Figure 9-25. The menu choices are described in Ap-
pendix A. They appear in alphabetical order by their call letters: TD1,
TD2, TD2d}, ete.

9-14
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TIME ANTI-

DOMAIN GATING

373694

MODEL: DATE: 03/27/96 15:10

DEVICE: OPERATOR:

START: 4.000000000 GHz GATE START: ERROR CORR: REFL PORT1

STOP:  40.000000000 GHz GATE STOP: AVERAGING: 1 PT

STEP: 0.090000000 GHz GATE: IF BNDWDTH: 1 KHz
WINDOW:

811 FORWARIREFLECTION

LOGMAGNITUDE

o RER= 40000 dB

20000 domiy

4000000000

GHz

400600804608

DOMAIN

CFREQUENCY

FREQUENCY
WITH TIME GATE

TIME
LOWPASEMODE

TIME
BANDPAZSMODE

SETUP

[HEPLAY
TIME/ DISTANCE

SET RANGE

BET GATE

GATE | OFF
HELF

PRESS <ENTER>
TO SELECT
OR SWITCH

Figure 9-19. Frequency Domain Trace Of Test Cable - Gating Off
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ANTI- TIME

73694
MODEL: DATE: 03/i27/88 1512
DEVICE: OFERATOR:
START: 4.000000000 GHz GATE START:  315.00060 DS ERROR GORR: REFL PORT1
STOP: 4(.000000000 GHz GATE STOP: 165.0000 ps AVERAGING: 1 PT
STER: 0.090000000 GHz GATE: NOMINAL F BNDWODTH: 1 KMz
’ WINDOW: NOMINAL . -
511 FORWARREFLECTION BF )
CH1t - S11
: REFERENCEPLANE
LOG MAGNITUDE vREF= 40000 dB 20000 oBfay 0.0000 mm
| ‘ > MARKERS
. Connector inteiﬁace with “18.260 dB
i . VNA ; DUT Interface
N N ,
! \ / . MARKERTO MAX
3 : MARKERTO N

1 0.0000 »ps
-28.255 dB

2 7050000 ps
-18.001 B

-5G0.0000  ps 15000 ne

Figure 9-20. Time Domain Trace Of Test Cable - Gating Off
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3ITIBRA
MODEL: DATE: 03/27/96 1514
DEVICE: OPERATOR:
START: 4.0G0000000 GHz GATE START:  642.5000 ps ERROR CORR: REFL PORT1
STOP: 40.00000006C GHz - GATE STOP: 767.5000 ps AVERAGING: 1 PT
STEP: 0.080000000 GHz GATE: NOMINAL IF BNDWDTH: 1 KHz
WINDOW: NOMINAL
$11 FORWARIREFLECTION BP w/GATE

o REF=-40.000  dB

LOG MAGNITUDE

removed by gating

- Connetor interfaté:e—with'VNA‘---‘-- .

....20.000 dBIY

DUT Interface

) jate,d fordisplay

Dent rem%oved )
: H Al
by gating 3

GATE

START
642.5000 ps

STOP
7675000 ps

CENTER
705.0000 ps

SPAN

1250000 ps

GATE SHAPE

S500.0000 0 ps

i
Note that
discontin
Eurther 7

gating is turnea on and
uity.(125 ps.downline. frq
wte that the gating flag

span is set to cover the
om connection with VNA). .
s point inward. :

NOMINAL

P GATE ON

ZT RANGE

PRESS <ENTER>
TO SELECT

15000 ns

Figure 9-21,

Time domain trace of test cable - Gating On and pasitioned over DUT interface discontinuity.
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ANTI- TIME
GATING DOMAIN
MODEL: DATE: 03/27/96
DEVICE: OPERATOR:
START. 4.000000000 GHz GATE START.  642.5000 ERROR CORR: REFL PORT1
STOP:  40.000000000 GHz GATE STOP:  767.5000 AVERAGING: 1 PT
STEP: 0.090000000 GHz GATE: NOMINAL {F BNDWDTH: 1 KHz
WINDOW: NOMINAL
§11 FORWARIREFLECTION

LOG MAGNITUDE  REF=

0.000 dB

10.000  dBDV

DUT Interface

enlarged for evaiuation

/

I\oté that the refere:nce valﬁe is 0 d};?. and the resclution is 10

db per lelEﬂOﬂ These values are optimum for viewing the

" smoothly va
face - appro

xlmately 15 dB

4.5006000000

rying return loss characterzstlcs of the BUT mter—

GHe

40.0004066000

SET SCALING
OR PRESS
<AUTOSCALE>

-LOG MAG-

RESOLUTION
10.000  dB/DIV

» REFERENCE/ALULE
G000 oB

REFERENCEINE
4

Figure 8-22. Freguency domain trace of DUT
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DOMAIN GATING
MODEL: DATE: 03/27/96 15:19
DEVICE: OPERATOR:
START: 4.000000000 GHz GATE START 3150000  ps ERROR CORR: REFL PORT"
STOP: 40.000000000 Gz GATE STOP: 1650000  ps AVERAGING: 1 PT
STEP: 0.090000000 GHz GATE: NOMINAL IF BNDWDTH: 1 KHz
WINDOW; NOMINAL
811 FORWARIREFLECTION

LOG MAGNITUDE

Dent removed
-gating

by ant

U REF= 87348 dB

20000 dBDIV

B8 w/GATE

GATE

START
3450000 ps

STOP
1656000 ps

-50G.0000  ps

Noij;e that anti-gating is turned on by changing the
the SPAN fo negative and changing its value to cov
. dent, Further note that the flags point outward.

CENTER
240.0000 ps
SEAN
SEQ.0000  ps
‘‘‘‘‘‘‘‘‘‘‘‘‘ GATE SHAPE
polarity of NOMINAL
er the
- GATE i
SET RANGE
PRESS <ENTER>
TO SELECT

Figure 9-28. Time Domain Trace Of Test Cable - Gating On And Positicned Quer Dent (Cable Fault)

Interface Discontinuity.
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ANTI- TIME
GATING DOMAIN
MODEL.: DATE: 03/27/88 15:23
DEVICE: OPERATOR:
START: 4.000000000 GHz GATE START:  340.0000 ps ERROR CORR: REFL PORT1
STOP: 40.000000000 GHz GATE S8TOP: 140.0000 ps AVERAGING: 1 PT
STEP: 0.090000600 GHz GATE: NOMINAL IF BNDWDTH: 1 KHz
WINDOW: NOMINAL ’
FGT

811 FORWARIREFLECTION

LOG MAGNITUDE

L REFEO00C 9B

10000 dB/DiV_

4.000GG00000

40.050000000

SET SCALING
CR PRESS
<AUTOSCALE>

-LOG MAG-

RESOLUTION
10,000 dB/GIV

e REFERENCEBE/ALUE

0.000 dB

REFERENCH.INE
4

Figure 9-24. Frequency Domain Trace Of Test Cable - Gating On
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o-QD‘PC?:I D@‘. O

t1

glle gl
[ &
L'JQD D(’JQ 808 H NOTE 1 % NOTE 2
A
HWiadollo ok MENU TD2d| MENL 1520
DO 0G0 1000 | LOWPASS TIME
LOWPASS DOMAIN SETUP
DISTANCE
DISPLAY SETUP START
XXX XXX ps
START
TR OO0 mim sT0P
OXI0X ps
STOR
@ JOKXGOK rrn CENTER
2000 ps
rnTER MARKER RANGE
XXX XXX mm
— RESPONSE
SPAN
XOLI00L mm IMPULSE/STER
r GE MORE
VEND T MARKER RAN PRESS <ENTER>
RESPONSE TO SELECT
BOMAIN WPULSE/STEP
FREQUENCY MORE
FREQUENCY REL. VELOGITY
WITH TIME XX
GATE PRESS <ENTER>
TO SELECT
TIME
LOWPASS MODES MENG 1031
THME N
LOWPASS TIME
BANDPASS MODH DOMAIN SETUP
-DISPLAY- SET WINDOW
TIME/DISTANCE HUOOKXHK
SET RANGE SET GATE
SET GATE SET D.C, TERM
GATE ON/OFF 0K
XUHKRKHIKKRK
HELP PREVIOUS MENU
PRESS <ENTER>
TO SELECT PRESS <ENTER>
OR SWITCH e TO SELECT
MENL TDTt MENL TD74d
TIME DISTANCE
MARKER SWEEP MARKER SWEEP
START TIME START DIST
MARKER {} MARKER ()
XXX IO ns YOLIOOK e
STOP TIME STOP DIST
MARKER { MARKER )
JOXIOK RS XXHKHK
RESTORE RESTORE
ORIGINAL ORIGINAL
RANGE RANGE
PREVIOUS MENU PREVIOUS MENU
USE KEYPAD USE KEYPAD
TO CHOOSE 7O CHOOSE
MARKER (1 - 8) MARKER (1 » 6)
OR OR
PRESS <ENTER> PRESS <ENTER>
TO SELEGT 10 SELECT
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Power Supply
n,

Calibration Coefficients

Figure 10-1. AutoCal Module, Power Supply, and Cables



10-1 intRopDUCTION

10-2 bpescripTion

Chapter 10
AutoCal

This chapter provides a general description of the AutoCal calibra-
tors, including specifications, setup, and the use of the associated soft-
ware and on-line documentation. This series has three members, as
shown below. Throughout this manual, the term AutoCal will refer to
the series. Individual models will be referred to by model number. Fig-
ure 10-1 shows the AutoCal module and all of its attaching parts.

Model Switch Freq. Range Connector.
36581NNF Electronic 40MHz-18 GHz N {(Male}-N{Fem}
38581KKF Electronic . 40MMz-20 GHz K{Maie}-K(Fem}
365B2KKF Mechanical 40MHz-40 GHz K{Male}-K{Fem}

The AutoCal module provides an automatic system for fast, repeat-
able high-quality calibrations of a Vector Network Analyzer (VNA)}.
The AutoCal module is inserted between the VNA test ports to per-
form the calibration. The AutoCal module is connected between Ports
1 and 2. Refer to Figure 10-2 for a diagram of the AutoCal connec-
tions. ‘

The electronic AutoCal modules use solid state electronie switches to
exchange the internal calibration standards. Note that these units
have a lower frequency limit (18 and 20 GHz). The mechanical module
uses electromechanical actuators to exchange the standards and has
the highest frequency limit, but has a small non-repeatability error.
The mechanical module contains internal standards used to measure
port isolation; the electronic module does NOT contain isolation stan-
dards and requires a manual operation to perform this measurement.

A standard serial R8-232 interface cable is used to connect the
AutoCal module to the 373XXA. Power is supplied by a connecting ca-
ble from a Universal power supply (+5V, +15V, -15V for the electronic
modules; +5V, +24V for the mechanical modules). A power on-off
switch is not provided.

Test Port Cable Converters (ANRITSU series 36583) are used during
and after the calibration process to establish the desired test port con-
nector type and zex. :

373XXA OM
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10-3 cavsrations

I10-4 perinrion

Four types of calibration can be performed using AutoCal:

One-Port: 811 1-Port and Sg2 1-Port are 1-port calibrations per-
formed on the indicated port of the VNA and are equivalent to the tra-
ditional Open-Short-Load calibrations.

Full 2-Port: This type is equivalent to the traditional
Open-Short-Load-Thru (OSLT) calibration.

Thru Update: This type is a new form of calibration which is used to
update an existing 12-term calibration in the VNA. This calibration
eould have been performed using any method of calibration which
vields 12 terms {LRL, LRM, AatoCal, or OSLT). Due to cable move-
ment and aging, the calibration may have degraded over time. The
Thru Update refreshes the calibration by measuring a Thru connec-
tion and updating the Transmission Tracking and Load Match calibra-
tion coefficients.

Adapter Removal: This calibration measures the characteristics of
male-male or female-female test port cables for subsequent measure-
ment of non-insertable devices. An adapter is required for this calibra-
tion. Adapter Removal requires two calibration procedures in order to
calculate the parameters and electrical length of the adapter.

The following terms are used in explaining the calibration procedure
using the AutoCal module: '

Thru: Athru is a connection of the two test ports. Two kinds of thru
connections are defined for the AutoCal calibration: (1) a Calibrator
thru is an internal path through the calibrator. (2} a True thru is a di-
rect cable connection between the test ports, with no intervening con-
nectors. The calibrator thru is not as accurate as a true thry, so the
you have the option during a calibration to use the more accurate
method, if necessary.

Switch Averaging: The mechanical AutoCal module uses electrome-
chanical switches to select calibration standards. These switches have
a small amount of non-repeatability (typically less than -55 dB). For
most calibrations, this is more than adequate because it is below con-
nector repeatability error. If desired, you can choose to reduce the ef-
fect of this non-repeatability in the mechanical module by using
Switch Averaging, which causes additional calibration measurements.
By setting a Switch Averaging factor larger than 1, switch repeatabil-
ity error will be reduced. The tradeoff is that calibration time will be
proportionally increased.

Isolation: For certain measurements which require aceurate So1 or
S12 readings for very small values of those parameters, an isolation

10-4
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DEFINITION

step is required to characterize the leakage of the VNA and fest setup.
The isolation step can be performed automatically as part of a “Full
2-Port” calibration when using the mechanical module. The isolation
step requires a manual eperation for the elecironic module. In order to
achieve high accuracy for the characterization of the leakage, a high
averaging factor is needed.

VNA Measurement Averaging Factor: This is used by the VNA
when making measurements.

VNA Video IF Bandwidth: This can be set by using the Video IF BW
key and selecting the desired IFBW.

Charaeterization File: Each calibrator module has a file containing
data which characterizes each standard in the calibrator. This file also
containg information {(identification nuniber, start and stop frequen-
cies) concerning the capabilities of the calibrator. Each characteriza-
tion file has the extension “.acd”. When modules are changed, you
must install the appropriate new characterization file. This file can be
installed using the Utility key (AutoCal Utilities) to recall the charac-
terization file from a disk. In addition, each AutoCal module can be
re-characterized using the VNA. A valid 12-term calibration must be
active, which is used to characterize the standards within the module.

373XXA OM
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PHYSICAL | AUTOCAL
SETUP -

1 0”5 PHYSICAL SETUP See Figure 10-2 for an illustration of the connections necessary to per-
form an automatic calibration using the AntoCal module. Note that
the connection is very simple. Different power cable connectors are
used with the mechanical modules and the electronic modules to pre-
vent connecting the wrong power supply in error.

There is no on-off switch. When power is connected to the AutoCal
module, the LED labeled POWER should come on immediately. The
second LED, labeled OPERATE, shouid come on in about five minutes,
after the internal temperature control oven has stabilized. (Internal
temperature is held within a 5 °C window.)

D00

: SERIAL

‘ PORT
o

- - A N \

CoTooolo o

|00l_0g)

e R o ooola O
G on Do o000
IS G el s
S %/ W ,,,,Qc ,,,,,, NP
B w/ 7 ®& @ ‘\
AUTOCAL
POWER /
SUPPLY h SERIAL
CABLE
B, il i
[ Anritsu
AUTOCAL?@E&%F 3658TKKF

o ® @
AUTCCAL

Figure 10-2. AutoCal Equipment Setup
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10-6 cHarAcTERIZATION

FILES

' Utility
i Menu

MENU UTIL

CLAUTOCAL

SELECT UTILITY
FUNCTION OPTIONS

GPIB ADDRESSES

DISPLAY
INSTRUMENT
STATE PARAMS

GENERAL DISK
UTILITIES

CAL COMPONENT
UTILITIES

CUURLTIES

COLOR
CONFIGUHATION

DATA  ON (OFF)
DRAWING

BLANKING
FREQUENCY
INFORMATION

SET DATE/TIME

PRESS <ENTER>
TO SELECT
OR TURN CN/OFF

Before performing an AutoCal on a 373XXA, the Characterization File
for the AuteCal Module has to be loaded. This file may be recalled
from the floppy disk accompanying the Module. It may also be recalled
from one generated using the user’s specialized manual calibration.

Insert the AutoCal Module Characterizaiion Disk into the floppy
drive. Press the Utility Menu key (left), then select the following menu
options, in turn: AUTOCAL UTILITIES, RECALL FROM
FLOPPY DISK. Select the file “Txxxxux. ACD".

If a copy of the Characterization File is in the hard-disk, you can recall
it by choosing RECALL FROM HARD DISK instead. Select the
same file “Lxxxxxx.ACD”.

NOTE
The “xxxxxx” in the above paragraphs correspond to the
serial number of the AutoCal module.

Should you desire to re-characterize the module (recommended every
six months of usage), perform the following procedure:

Step 1. Using a 365x or 375x Calibration Kit, perform a
12-Term calibration over the desired frequency
range of characterization, but within the range of
the AutoCal module and the VNA.

Any calibration method may be used (Standard, Off-
set Short, LRL/LRM, or TRM) along with either the
Coaxial or Waveguide line types.

Step 2. Upon completion of the calibration, press the Utility
Menu key.

373XXA OM
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AUTOCAL
Step 3. Select AUTOCAL UTILITIES then AUTOCAL
CHARACTERIZATION, from the next menu to
- appear.
AUTOCAL
CHARACTERIZATION
T AUTOCAL
- SWITCH AVERAGING .- UTILITIES
CCAUTOCAL o

PORT CONFIG CUCHARACTERIZATION

L=1, R=2

R=1, L=2 SAVE

TO HARD DISK

NUMBER OF .

AVERAGES SAVFE o

REFLECTION TO FLOPPY DISK

KXXX RECALL

LOAD FROM HARD DISK

XXXX RECALL

THRU FROM FLOPPY DISK

KAKX PRESS <ENTER>

ISOLATION TO SELECT

XXX

START AUTOCAL :

CHARACTERZATION Step 4. Select an appropriate amount of SWIT‘CH AVER-

PRESS <ENTER AGING (recornmend 4 for the electronic modules,
< - 4
TO SELECT and 16 for the electromechanical modules).
OR SWITCH ]

Step 5. Ensure the Module Configuration is correct (L=1,
R=2 or R=1, L=2)

Step 6. If desired, you may change the amount of averaging
during characterization of each standard, by enter-
ing the NUMBER OF AVERAGES,

Step 7. Ensure the Autocal Module is connected between
the Test Ports, power is applied, and the serial cable
is connected to the VNA. Verify that both the
“Power” and “Operate” LED’s are ON.

Step 8. Select START AUTOCAL CHARACTERIZATION.

The VNA will proceed through a characterization of
the attached Autocal Module. Upon completion, you
may save the characterization to hard or floppy
disk. The characterization is automatically stored
for future use by the VNA. Many characterizations
by be kept on disk under unigue file names.

10-8
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10-7 usinG autocat

‘ DQU

Elle)s

MENU C1t

. KEEP EXISTING
CAL DATA

REPEAT
PREVICUS CAL
UTOCAL
CAL METHOD
XXEXKXNKNXX

TRANSMISSION
LINE TYPE:
FORXA XXX

CHANGE CAL
METHOD AND
LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

BEGIN CALIBRATION

An example procedure for using the AutoCal module is given helow.
This example assumes a frequency range of 40 MHz to 40 GHz, a
power level of -7 dBm, and use of a Series 36582 AutoCal module.

Step 1. Press the Begin Cal key (top left).
Step 2. Sélect AUTOCAL from the displayed menu (C11,
left).

373XXA OM
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AUTOCAL
Step 3. The selections in the next menu to appear, MENU
MENU ACAL ACAL, will depend on current instument conditions,
AUTOCAL as follows:
AUTOCAL TYPE: a. THRU UPDATE lets you update the Thru cali-
XXXXXXXX braticn of an active 12-term Calibration. This
CCHANGE & 1iui updates the transmission frequency response
- “AUTOGAL SETUP . 0 “and load match coefficients.
START AUTOCAL ) o
b. START AUTOCAL lets you start a calibration
THRAU UPDATE using the current setup.
CONNECT THROUGH
LINE BETWEEN ¢. CHANGE AUTOCAL SETUP lets you set up a

PORTS 1 AND 2

THRU TYPE
CALIBRATOR/TRUE

NUMBER OF AVGS
XXX

START THRU UPDATE

LSE PREVIOUS
AUTOCAL SETUP

PRESS <ENTER>
TO SELECT
OR SWITCH

new calibration, which is what we will do for
this example. This example also assumes that
vou have selected the transmission medium
and, if waveguide, identified the cutoff fre-
Quency.

10-10
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PIN DEPTH

MENU ACAL_SETUP

AUTOCAL SETUP

LINE TYPE
COAXIAL/WAVEGUIDE

WAVEGUIDE CUTOFF
XXXXXXXX GHz

g
NUMBER OF AVGS

REFLECTION
XXXX

LOAD
HXXX

THRU
XXXX

ISOLATION
XXXX

AUTOCAL TYPE

Sii 1 PORT

S22 1 PORT

FULL 2 PORT
ADAPTER REMOVAL

. SWITCH AVERAGING ;-

MENU ACAL_FULL _

AUTOCAL
FULL 2-PORT

ISOLATION
AVERAGING

OMIT
DEFAULT

AVERAGING
FACTOR
XXAX

“CALIBRATOR/TRUE.

. PORTCONFIG 0
LetRe2

Pm@ ot

R=1

PRESS <ENTER:>
TO SELECT
OR SWITCH

Step 4.

Siep 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

SPECIFICATIONS

Select CHANGE AUTOCAIL SETUP. This causes
MENU ACAL_SETUP (left) to appear.

Enter a SWITCH AVERAGING value of 8.

To improve the effect of switch repeatability error
with the 36582 series {mechanical switch), you can
change the switch averaging. Note, however, that
switch qveraging will have no offect on the 36581 se-
ries (electronic switch).

Select FULL 2 PORT. This displays a menu
(MENU ACAL_FULL) that lets you set up the cali-
bration (bottom left).

You could have also sélected S1I 1-PORT, S22
1-PORT, or ADAPTER REMOVAL. The last of
these lets you remove the effects of an adapter used
in the calibration.

Select the PORT CONFIG setting that matches the
physical setup (R-1, L=2 or L=1, R=2).

It is critical to ensure the correct module orientation
is established. Each side (left and right) of the mod-
ule is labeled.

Select the THRU TYPE to be either CALIBRA-
TOR or TRUE.

By default, the CALIBRATOR (internal) thru stan-
dard is used for the Thru Calibration. The transmis-
sion response of the calibration may be improved by
selecting the TRUE thru standard. This will result
in an added manual step.

Observe that OMIT is shown for the ISOLATION
AVERAGING.

Isolation may be omitted (default). You may also se-
lect DEFAULT to use the default value during the
isolation step. You may also use your own AVER-
AGING FACTOR. Including isolation involves a
manual step for the 36581 models.

Ensure the AutoCal module is properly connected
between Ports 1 and 2, then select START
AUTOCAL.

373XXA OM
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MENU SRH1

SAVE/RECALL
FRONT PANEL
- AND CAL DATA

RECALL

PRESS <ENTER>
TG SELECT

FUNCTION

MENL SR2

SAVE

FRONT PANEL
SETUP IN
iNTERNAL MEMORY

FRONT PANEL
SETUP AND
CAL DATA

TG FLOPPY
DISK

PRESS <ENTER>
TO SELECT

Step 11.

Step 12,

Step 13.

After the Calibration, ...

Press the Save/Recall key.

Enter a file name ...

Follow the instructions and do not disturb the setup
during the calibration. Please note that you should
not start a calibration until both LED's on the
AutoCal module are lit. This will ensure accurate
calibration of the VINA.

Select SAVE then FRONT PANEL SETUP AND
CAL DATA TO HARD DISK (middle and bottom

10-12
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SPECIFICATIONS

The depth of the center pin on connectors is a critical specification,
which if not met, can cause damage to mating connectors. Table 10-2

provides pin depth examples and Table 10-2 provides pin-depth speci-
fications for associated AutoCal connectors.

Table 10-1. Checking Connector Pin Depth (Example)

1.
FEMALE MASTER GAUGE BLOCK (protrusion)
‘ Desired nominal value:
Casel Actual value of master gauge

Gauge should be set to indicate:

Case?2 Actaal value of master gauge

Gauge should be set to indicate:

e 2;
MALE MASTER GAUGE BLOCK (cavity)
Dasired nominal value:
Casel Actual vatue of master gauge

Gauge shouid be set to indicate:

Casez. Actual value of master gauge

Gauge should be set to indicate:

0.2070 :

02071 {protrusions 0.0001 more than desired)
+0.00G1

0.2089 {protrusions 0.0001 less than desired}
-(.0001

0.2070

0.2071 {cavity 0.0001 deeper than desired)
-0.0001

0.2068 (cavity 0.0001 shatflower than desired)
+0.6001 )

Table 10-2. AutoCal Module Connector Pin Depth Specifications

Device Connector Pin Depth {inches)
3658XXX K-Female +0.0000 to -0.005
3658XXX ) K-Male +0.0003 to -0.008
3658XXX N-Femalg *[0.207}{+0.000, -0.0G5)
3658XXX K-Female *16.207}{+0.000, -0.005)
32K50 K-Maie {cable side) “Negative Indication
32KF50
K-Femaie +0.0000 to -0.0005
K-Male {DUT side} +0.0000 to -0.0005
32L50 K-Mate {cabie side) *“Negative Indication
32LF50 .
3.5mm-Female (DUT side) +0.606 16 -0.008
3.5mm-Male {DUT side) +0.0086 to -0.008
32550 K-Male {cable side) **Negative Indication
325F50
SMA-Female (CUT side) +0.0005 to -CG.0015
SMA-Male (DUT side} +0.0005 to -G.0015

*Gauging Type N Connectors: The aciual value of a Type N master gauge block will always vary to some degree from the desired nomi-
nal value. The recorded measured vaiue of the master gauge must be observed when calibrating the Pin Depth Gauge o the desired
nominal value, Although the AutoCal Medule Pin Depths are not critical, this information may be helpful in the measurement of Type N

mating components. Examples are shown in Table 10-1, on the preceding page.
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10-9 auvtocar menus

A flow diagram for the AutoCal menus is provided in Figure 10-3.

Menu C11 "wﬁen
BEGIN CALIBRATION Metu ACAL ATOGAL
o P 511 1 POAT
e KEEP CXISTING AUTOCAL
S3M L CAL DATA , _ S PORT 1
Cal AUTOCALTYPE .. s Mienu ACAL_SETUR CONNECTION
REPEAT PREVIOUS XXHXXHAX PRI
CAL CHANGE AUTOCAL SETUP v H )
AUTOCAL B AUTOCAL SETUP UNE TYPE START AUTOCAL  i———
CAL METHOD START ALFFOCAL p| COANALWAVEGUIDE Pﬁ_s;:gss EE gggm
HOORRRHRN THRU UPDATE WAVEGUIDE CUTOFF OR BWITCH
TRANSMISSION COMNECT THROUGH——1 XX RXXXKX GHz
e LINE BETWEEN SWITCH AVERAGING o
e oAl PORTS 1AND 2 XX Meny ACAL S22 |
e THOD ARD .(F;ifglé ;Z‘E-ﬁ e NUMBER OF AVGS P,
LINE TYPE ORf REFLECTION 522 1 PORY
NEXT CAL STEP NUMBER OF AVGS HoARK [
PRESS <ENTER> AT - e friviid i CORNECTION
TO SELECT START THRU UPDATE] THRG ' WEFTIRIGHT
PRESS <ENTER> atom ] | START AUTGGAL b
TO SELECT i PRESS <ENTER>
R SWITCH ISOLATION | TO SELECT
At d W XXXX OR SWITCH
USE PREVIGUS P e
AUTOCAL SETUP @ Sequenm\ AUTOCAL TYPE
enus, : ! g s
\\Page 418 / §111 PORT A Meny ACAL
. e SZZ1PORT e ~
AUTOCAL
FULL 2 PORT FLLL 2 FORT
ADAPTER REMOVAL ISOLATION
AVERAGING
OMET
DEFAULT
AVERAGING
FACTOR
XHKX
THRU TYPE
CALIBRATORITRUE
PORT CONFIG
L=1, R=2
R=t, Le2
START AUTOCAL
PRESS <ENTER>
1O SELECT
OR SWITCH
[ steou ACAL_AR
> AUTOCAL
e ADAPTER REMOVAL
Meny Ut 1SOLATION
LY AVERAGING
. GPIB ADDRESSES SR DZ:’A;ZLT
@““‘y |~ DHSPLAY Meny ACAL_UTHL .
en INSTRUMENT AVERAGING
PARAMETERS AUTGOAL e FACTOR
CENERAL UTILITIES Menu AGAL_CHAR XXX
EHSK UTILITIES AUTOCAL AUTOCAL PORT CONFIG
GAL GOMPONENT CHARACTERIZATION CHARACTEREZATION ADAPTBLEY, R=2
UTATIES SAVE L=1, ADAPTER=2
AUTOCAL TO HAHD DISK BWITCH AVERAGING ADAPTER=1, L=2
UTILITIES "l save ook R=1, ADAFTEL=2
COLOR TO FLOPPY DISK fff‘;ff NFIG START AUTOCAL
CONFIGURATION Egg:&m{) oISk R=1, L=2K PRESS <ENTER>
SQ‘ATN 1P\K?N(*OFFB RECALL NUMBER OF AVGS TO SELECT
’ : REFLECTION OR SWITCH
BLANK(ING) FROM ELOPPY DISK it
FREQUENGY PRESS <ENTER>
INECRMATION TO SELECT Lo .
SET DATENIME oy Bat Ss.-qum@\
£ Mernys,
PRESS <ENTER> \
T3 SELECT R Page 4-18
OR TURN ONJOFE ISOLATION
(Etohiddubib A XHXX
Cal Sequente
START AUTOCAL Menus,
CHARACTERIZATION Page &-18
PRESS <ENTER> T
TO SELECT
OR SWITCH

Figure 10-3. AutoCal Menus flow diagram
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Repair

WARNING A\

| WARNING |

This equipment can not be repaired by the operator. DO NOT attempt to
remove the equipment covers or to disassemble internal components.
Only qualified service technicians with a knowledge of electrical fire
and shock hazards should service this equipment. There are
high-voltage parts in this equipment presenting a risk of severe injury
or fatal electric shock to untrained personnel. In addition, there is a
risk of damage to precision components.
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Chapter 11
Operational Checkout
Procedures

This chapter provides quick operational checkout procedures that may
be used by incoming inspectors to ensure that the Model 375XXA Vec-
tor Network Analyzer is operational. This is a quick-check procedure.
For the full performance verification procedure, refer to the Series
373XXA Maintenance Manual, Anritsu Part Number 10410-00185

Flexible microwave cable {through line).
Short

Perform the following steps before starting the performance tests.

0 Press Power key (Ieft) to On.

NGTE
Allow the system to warm up for at least 60 minutes to en-
sure operation to performance specitications.

Perform an instrument self test to engure that the 373XXA is operat-
ing properly. To start a self test, Press Option Menu key and make the
menu choices shown in Figure 11-1.

373XXA OM
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NON-RATIO POWER

OPERATIONAL

TEST CHECKOUT
OPTIONS
TRIGGERS
REAR PANEL
AGN
OUTPUT DIAGNOSTICS
DIAGNOSTICS ———-’. START SELF TEST
MULTIPLE SQURCE READ SERVICE LOG
TROL
CONTRO INSTALLED OPTIONS
RECEIVER MODE 'PERIPHERAL TESTS
SOURCE CONFIG TROUBLESHOOTING
PRESS « ENTER> {(FOR SERVICE
TO SELECT USE ONLY)
HMW CALIBRATIONS
{FOR SERVICE
USE ONLY)
PRESS < Enter>
Figure 11.1.  Performing a Self Test

11-5 non-raTIO POWER

This test verifies that each individual receiver channel operates prop-
erly. Measurement calibration of the system is not required for this

This test requires that you press specified front panel keys and make
choices from the displayed menu(s). The keys used in this test are
shown below.

&f oo

0@y [;

Channe! Menu

Graph Type 1 “

S Pa!ams | [

~Option Menu

11-4

373XXA OM
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NON-RATIO POWER

CHECKOUT TEST
Key Menu Choice Test Setup Setup 373XXA as described below.
Ogptions Non-Ratioed Parameters,
Menu see Figure 11-2 Step 1.
Setup START: 1 GHz l
Menu STOP: Table 111, E
High-End Frequency PORT 1 PORY & :
Channel | FOUR CHANNELS p TESTRORTT
~ Menu TEST PORT 2
Graph LOG MAGNITUDE
Type {All channeis)
S-PARAMS USER 1: {Channel 3}
Parameter: Raft
Phase Lock: Ra
USER 2: {Channel 1}
Parameter; Tal
_ Prase _L{)ck: Ra Connect Test Ports 1 and 2 together using a
USER 3: {Channe! 2) e . uch 3 bel
Parameter: Th/ high-quality through line (below).
Phase Lock: Ra
- USER 4: (Channe 4) Step 2. Reset the 373XXA using the Default Program key.
Parameter: Rb/1
Phase Lock: Rb Step 3. Set up the 373XXA as shown in table at left.
) (See Figure 3-7)
SET RESOLUTION: -
SCALE 20 dB/DIV Test ; Perform test as described below,
REF VALUE: Procedure
¢ dB
{All four ehannels) Step 4. Observe sweep indicators and allow at least one
complete sweep to occur on all four channels.
Step 5. Verify that the maximum-value to minimum-value
amplitude slope (Figure 11-3, page 11-7) meets the
specifications shown below.
Model High-End Reference Test Channels
Frequency | Channel Slope Slope
37311A 3GHz <5 dB <8 dB
37317A 8.6 GHz <5 dB <8 di2
37325A 13.5 GHz <7 di <3 dB
37347A 20 GHz <7 dB < dB
37368A 40 GHz <16 dB <18 dB
37387A 65 GHz <45 dB <45 dB
373XXA OM 11-5




NON-RATIO POWER | | OPERATIONAL
TEST CHECKOUT

Step 1. Press OPTION MENU key.
Step 2. Make menu choices as shown below.

Step 3. Press SETUP MENU key; set START frequency to 1 GHz.

DIAGNOSTICS
OPTIONS START SELF TEST

TEIGGERS READ SERVICE LOG

REAR PANEL INSTALLED OFTIONS TROUBLESHOOTING

CUTPUT PERIPHERAL TESTS (Sgg Oig‘)\”CE

DIAGNOSTICS ey TROUBLESHOOTING ’

MULTIPLE SOURGE (FOR SERVICE Tl sgg::ﬁ;l'g:g

CONTROL USE ONLY) :

H/W CALIBRATIONS LC1

RECEIVER MODE (FOR SERVICE . o

SOURCE CONFIG USE ONLY}
SOURCE

PRESS < ENTER> PRESS < ENTER>
TO SELECT TO SELECT FIRST LF.
BANDPASS
| EXTERNAL A2
INPUT
MOHE
FINISHED,
RECOVER FROM
TROUBLESHOOTING
PRESS < ENTER>
TO SELECT

Figure 11-2, Redefining Selected Parameter Automatically for Sampler Efficiency Testing
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OPERATIONAL NON-RATIO POWER

CHECKOUT TEST
Step 6. Verify that the minimum amplitude meets the speci-
fications shown below.
Model Test Channels Reference Chan-
nei
37311A 2B >-30
37317A >-28 >—30
37325A >34 »>—30
37347A »~35 »-31
i . 37369A . >--40 =32
37397A >-60 >~55
Marker Menu Readout Marker
NOTE

Use the Marker Menu and Readout Marker
keys { left) and menus to obtain precise fre-
quency and amplitude values.

1.0000000600 GHz
'L 20 Ty Ty i A TS ety
il LR ) L Ll L
Pty
r//" ki 2L R L bk pm% -
¥ A T T T R e

Figure 11-8.  Sampler Efficiency Test Waveforms
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HIGH LEVEL OPERATIONAL

NOISE TEST . CHECKOUT
11 - 6 HIGH LEVEL NOISE The following test verifies that the high-level signal noise in the
TEST 373XXA will not significantly affect the accuracy of subsequent mea-
surements. Calibration of the system is not required for this test.
Key Menu Choice
Setup START: 40 MHz This test requires that you press specified front panel keys and make
Menu STOP: High-end frequency choices from the displayed menu(s). The keys used in this test are
Channel | DUAL CHANNELS 1-3 highlighted below.
Menu
Graph LOG MAGNITUDE Test Setup Setup 373XXA as described in table at left.
Type (Both channeals)
Set RESCLUTION:
Scale 0.020 dB/DIV
£.0dB i =
(Both channels) ar

S-Params Channel 1 - 512
Channegl 3 - 521

Dawa 201 A Ll*
Points SU a0 ;;ju//:) ol Oar s
Video NORMAL (1 kHz) = JrJ
L D02 DO T,

Limits UPPER LIMIT ON . /
0.015 if less than 40 GHz Setup Menu

0.04 if 40 GHz (37369A] S—— [

0.14 if above 40 GHz

: -Data Points

 Limits =
LOWER LIMIT  ON 1) [:I ) u
-0.015 if less than 40 GHz ‘
-0.04 it 40 GHz (37369A) Channel Menu . == -Set Scale
-0.14 if above 40 GHz Graph Type = —1Video L.F. BW
3 &
DISPLAY LIMITS ON § Params & “~Average
Avg/Smooth Menu
Test Perform test as described below.
Procedure
Step 1. Reset the 373XXA using the Default Program key.
Step 2. Connect Test Port 1 and Test Port 2 (fop left) to-
gether.
Step 3. Press Ch 1 key.
Step 4. Press Trace Memory key.
Step 5. Choose VIEW DATA (Figure 11-4) from menu and

press Enter key.
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OPERATIONAL HIGH LEVEL
CHECKoOUT NOISE TEST
Step 6. While observing sweep indicators, allow at least two
complete sweeps to occur.
Step 7. Choose STORE DATA TO MEMORY from menu
and press Enter key.
Step 8 Choose VIEW DATA MEMORY from menu and
press Enter key.
Step 9. While observing sweep indicators, allow at least two
complete sweeps to oceur.
Step 10. Verify that the peak-to-peak High Level Noise falls
within the area between the two limit lines (Figure
E 11”4}.
i PORT 1 ' BORT 2
TTEST FORT Step 11. Press Ch 3 key.
TEST POAT 2
\ Step 12. Repeat steps 4 thru 9 for channel 3.
T Step 13. Press S Params key; set Ch 1 for S11 and Ch 3 for
Sag.
Step 14. Connect a Short to Test Port 1 and an Open to Test
Port 2 (left}.
Step 15. Repeat steps 2 thru 9. '

POAT 1 PORT 2

TEST SHORT
PORT A

TEST OPEN
PORT 2

373XXA OM
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HIGH LEVEL OPERATIONAL

NOISE TEST | CHECKOUT
002 cso
A A o)
020 a8
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Figure 11-4. High Level Noise Test Waveform
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Chapter 12
Calibration Kits

12”1 INTRODUCTION This chapter provides illustrations and contents for the Models 3650,
3651, 3652, 3653, 3654/36548, 36550 and 36552 Calibration Kits.

1 2 -"2 PURPOSE s The calibration kits contain all of the precision components and tools
required to calibrate the 373XXA Vector Network Analyzer System for
a 12-term error-corrected measurement.

1 2'3 KIT CONTENTS Contents of the calibration kits are listed on the following pages.
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TRANSMISSION
AND REFLECTION MEASUREMENTS

Model 3650 The SMA/3.5 mm kit (Figure 12-1) includes in the

szlibration following items:

Kt Index 1. 01-212 female flush short (Option 1)
Index 2. 01-211 male flush short (Option 1)
Index 8. 178F50 female sliding termination

Index 4. 17350 male sliding termination (Op-
tion 1)

Index 5. 34ASF50-2 female adapter (2)
Index 8. Calibration software diskette
Index 7. 33FSFbh0 female:female adapter (2)*
Index 8. 338550 male-male adapter®

Index 9. 288350-2 B male termination (2)

Index 10, 285F50-2 broadband female termina-
tion (2)

Index 11. 33SSF50-male-female adapter (2)*
Index 12. 24550 male open

Index 18. 23SF50 female o:pen

Index 14, 23550 male short

Index 15. 23SF50 female short

Index 16. 34AS50-2 male adapter (2)

Index 17, Connector thuimb wheel (4)

Index 18. 01-201 torque wrench

Index 19. 01-210 reference flat

Index 20. 01-222 pin depth gauge

Index 21, 01-228 pin depth gauge

* Phase Equai Adapters
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TRANSMISSION
MEASUREMENTS AND REFLECTION

WILTRON MODEL 3630

T—=00i0aE

p Cooitsy ] 1
(ool i | i s i

1 8

17 16 15 14 1312 i 10

Figure 12-1. Model 3650 (SMA /3.5 mmj Calibration Kit Components

* Phase Equal
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TRANSMISSION
AND REFLECTION MEASUREMENTS

Model 3651 The GPC-7 kit (Figure 12-3) includes in the follow-
Calibration ing items:
Kir
Index 1. 01-221 collects and extract tools
Index 2. 28A50-2 broadband termination (2)
Index 3. 24A50 open
Index 4. 23A50 short
Index 5. Calibration software diskette
Index 6. 17A50 sliding termination {Option 1)
Index 7. 01-200 torque wrench
Index 8 01-210 reference flat

Index 9. 01-220 pin depth gauge
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TRANSMISSION
MEASUREMENTYS AND REFLECTION

Figure 12-2. Model 3651 (GPC-7) Calibration Kit Components
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TRANSMISSION
AND REFLECTION MEASUREMENTS

Model 3652 The K Connector kit (Figure 12-3) includes in the

Cc.zlibration following items:

e Index 1. 01-212 female flush short {Option 1)
Index 2. 01-211 male flush short (Option 1)
Index 3. 17KF50 female sliding termination

Index 4. 17K50 male sliding termination (Op-
tion 1)

Index 5. 34AKF50-2 female adapter (2)
Index 6. Calibration software diskette

Index 7. 33FKF50 female-female adapter {2)*
Index 8. 33KK50 male-male adapter®

Index 9. 28K50-2 male termination (2)

Index 10. 28KF50-2 broadband female termina-
tion (2)

Index 11. SSKKFSO-ma];e-femaie adapter (2)*
Index 12. 24K50 male open

Index 13. 23K¥F50 female Spen

Index 14. 23¥50 male short

Index 15. 23KF50 female short

Index 16. 34AK50-2 male adapter (2)

Index 17. Connector thumb wheel (4)

Index 18. 01-201 torque wrench

Index 19. 01-210 refereﬁce flat

Index 20. 01-222 pin depth gauge

Index 21. 01-223 pin depth gauge

* Phase Equal Adapters
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MEASUREMENTS

TRANSMISSION
AND REFLECTION

WILERON

MODEL 368t
e

Figure 12.3. Model 3652 (K Connector) Calibration Kit Components
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TRANSMISSION
AND REFLECTION

MEASUREMENTS

Model 3653
Calibration
Kit

The Type N kit (Figure 12-4} includes in the follow-
ing items:

Index 1. 28N50-2 broadband male termination
S (2

Index 2. 34AN50-2 male adapter (2)
Index 3. Calibration software diskette
Index 4. 34ANF5H0-2 female adapter (2)

Index 5. 28NF50-2BBracdband female termina-
tion (2)

Index 6. 24NI'50 female open
Index 7. 24N50 male open
Index 8. 23NF50 female short
Index 9. 23N50 male short
Index 10. 01-213 referez{ce gauge

Index 11. 01-224 pin depth gauge

12-10

373XXA OM




TRANSMISSION
MEASUREMENTS AND REFLECTION

""""""

(PB aff o
00000
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Figure 12-4.  Model 3653 (Type N) calibration kit Components
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TRANSMISSION
AND REFLECTION

MEASUREMENTS

Model 3654/ The V Connector kit (Figure 12-5) includes in the
36548 Cali- following items:

bration Kit
Index 1.

Index 2.
Index 3.
Index 4,
Index 5.

Index 8,

Index 7.
Index 8.

Index 9.

Index 10.
Index 11.
Index 12.
Index 13.
Index 14.
Index 15,
Index 16.
Index 17.
Index 18.
Index 19,

Index 20.

17VF50B fernale sliding termination
17V508 male sliding termination
33VVEFH0 male-female adapter (2)
Calibration software, 2860-54B

28V50B male broadband termination (2)

28VF50B female broadband termina-
tion (2)

24V50B male open

24VFB0B female open

23V50B-5.1 male short 5.1mm
23VF50B-5.1 female short 5. 1mm
33VV50 male-male adapter
33VFVF50 female-female adapter (2)
Connector thumb v;fheel {4)

(1-201 torque wrench

01-323 female adapter for pin gauge
01-322 pin depth gauge

01-210 referen.c.e flat

01-204 adapter wrench

01-312 male flush short

01-311 female flush short

12-12
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TRANSMISSION
MEASUREMENTS AND REFLECTION

Figure 12-5. Model 3654 (V Connector) Calibration Kit Components
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TRANSMISSION
AND REFLECTION

MEASUREMENTS

Model 36550
Calibration
Kit

The 3.5 mm kit (Figure 12-6) includes the following

items;

Index 1.
Index 2.

Index 3.
1ndex 4.
Index 5.
Index 6.
Index 7.
Index 8.

Index 9.

Index 10.

Index 11.

Index 12.

Index 13.

Index 14.

3.5mum 28LF50B Female 500 Termina-
tion

3.5mm 28LF50B Female 50 Termina-
tion

3.5mm 28L50B Male 500 Termination
3.5mm 28L50B Male 50Q Termination
3.5mm 23150 Male Short

3.5mm 23LF50 Female Short

3.5mm 241.50 Male Open

3.5mm 24LF50 Female Open

3.5mm 33LFLF50 Female-Female
Phase-Equal Insertable

3.5mm 33LFLF50 Female-Female
Phase-Equal Insertable

3.5mm 33LLF50 Male-Female Phase-
Equal Insertable

3.5mm 33LLFH0 Male-Female Phase-
Equal Insertable

3.56mm 33LL50 Male-Male Phase-Equal
Insertable

01-201 Wrench

12-14
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TRANSMISSION
MEASUREMENTS AND REFLECTION

Figure 12-6. Model 36550 3.5mun Calibration Kit
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TRANSMISSION
AND REFLECTION

MEASUREMENTS

Model 36552
Calibration
Kit

The K Connector kit {(Figure 12-7) includes in the
following items:

Index 1.

Index 2.

Index 3.
Index 4.
Index 5.
Index 6.
Index 7.
Index 8.

Index 9.

Index 10.

Index 11.

Index 12,

Index 13.

Index 14.

28KF50B K Connector Female Termina-

“tion

28K¥F50B K Connector Female Termina-
tion

28K50B K Connector Male Termination
28K50B K Connector Male Termination
28K50B K Coennector Maie Termination
23K50 K Connecitnr Male Short
23KF50 K Connector Female Short
24¥K50 K Connector Male Open

24K¥50 K Connector Female Open

33KFKF50C K Connector Female-
Female Phasée-Equal Insertable

33KFKIF50C K Connector Female-
Female Phase-Equal Insertable

33KKF50C K Connector Male-Female
Phase-Equal Insertable

33KKF50C K Connector Male-Female
Phase-Equal Insertable

01-201 Wrench

12-16
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TRANSMISSION
MEASUREMENTS AND REFLECTION

Figure 12.7. Model 36552 K Connector Calibration Kit
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PRECAUTIONS FOR
USING CONNECTORS

CALIBRATION
KITS

12-4  precautions For

USING CONNECTORS
REFERENCE REFERENCE

PLANE PLANE

"IN PiN

DEPTH DEPTH
{INGHES) {INGHES)
FEMALE MALE

Figure 12-8. N Connecior Pin Depth

Figure 12-9. Pin Depth Gauge

The following are precautionary notes related to the use of connectors.
For specific information on setting pin depths on sliding terminations,
refer to the 373XXA Operation Manual, Chapter 7,

Pin Depth

Before mating, measure the pin depth (Figure 12-9)
of the device that will mate with the RF component,
using a ANRITSU Pin Depth Gauge or equivalent
{Figure 12-10). Based on RF components returned
for repair, destructive pin depth of mating connec-
tors is the major cause of failure in the field. When
an RF component is mated with a connector having
a destructive pin depth, damage will likely occur to
the RF component connector, (A destructive pin
depth has a center pin that is too long in respect to
the connector’s reference plane.)

12-18
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CALIBRATION
KITS

PRECAUTIONS FOR
USING CONNECTORS

Pin Depth
Tolerance

The center pin of RF component connectors has a
precision tolerance measured in mils (1/1000 inch).
Connectors on test devices that mate with RF com-
ponents may noi be precision types and may not
have the proper depth. They must be measured be-
fore mating to ensure suitability. When gauging pin
depth, if the test device connector measures out of
tolerance (Table 12-1) in the “+” region of the gauge
{Figure 12-9), the center pin is too long, Mating un-
der this condition will likely damage the termina-
tion connector. On the other hand, if the test device
connector measures out of tolerance in the “-” re-
gion, the center pin is too short. While this will not
cause any damage, it will result in a poor connection
and a consequent degradation in performance.

Table 12-1. Pin Depth Tolerances

Port/Connector Type

Pin Depth (mils) ANRITSU Gauge Setting

GPC7 +0.000 to ~0.003 Same as pin depth
N Maie

207 +0.003 Same as pin depth

~-0.903

N Female
WSMA Male

:ggggg Same as pin depth
WSMA Male '
K Male

+(.000 {0 -0.003 Same as pin depth
K Female
vV Male +0.000 to ~.001

Same as pin depth

V Female +0.0400 to -6.001

373XXA OM
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PRECAUTIONS FOR
USING CONNECTORS

CALIBRATION
KITS

Over Torqu-
ing Connec-
fors

Teflon Tun-
ing Washers

Mechanical
Shock

Over torquing connectors is destructive; it may dam-
age the connector center pin. Finger-tight is usuaily
sufficient, especially on Type N connectors. Never
use pliers fo tighten connectors.

The center conductor on most RF components con-
tains a small teflon tuning washer located near the
point of mating (interface). This washer compen-
sates for minor impedance discontinuities at the in-
terface. The washer’s location is critical to the RF
component’s performance. Do not disturb it.

RF components are designed to withstand years of
normal bench handling. However, do not drop or
otherwise treat them roughly. They are laboratory-
quality devices, and like other such devices, they re-
quire careful handling.

12-20
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CALIBRATION
KITS

PRECAUTIONS FOR
USING CONNECTORS

12-5 cLeaninG

INSTRUCTIONS

"HOHOOTY

]

DAMPEN ONLY
DONGT saTURATE ()

RSSOy

i‘ e '7
2y
J

e
o

\
Y

Figure 12-10, Cleaning Male and Fe-

male Connectors

Connector interfaces — especially the outer conductors on the GPC 7
and SMA connectors — should be kept clean and free of dirt and other
debris.

Denatured alcohol is the recommended apphicator. Figure 12-10 illus-
trates cleaning male and female connectors.

o o oo oo

.

in

NOTE
Most cotton swabs are too large to fit in the smaller con-
nector types. It is necessary to peal off most of the cotton
and then twist the remaining cotton tight. Be sure that the
remaining cotton: does not get stuck in the connector.

* The following are some important tips on cleaning connectors:

Use only denatured aleohol as a solvent.

Always use an appropriate size of cotton swab.

Gently move the cotton swab around the center conductor.
Never put lateral pressure on the connector’s center pin.

Verify that no cotton or other foreign material remains in the
connector after cleaning.

Only dampen the cotton swab. Do NOT saturate it.

Compressed air can be used to remove foreign particles and to
dry the connector.

Verify that the center pin has not been bent or damaged.

Figure 12-11 illustrates how to clean connectors.

373XXA OM
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PRECAUTIONS FOR CALIBRATION
USING CONNECTORS KITS

JOHOOY
i J3HN1LYNIA

Use only denatured alcohof and the proper size of cotton swab. Gently rotate the swab
around the center pin being careful not to stress or bend the pin or you will damage
the connector.

Do NOT use foo large of cotton swab, or you wilt damags the connectors.

Figure 12-11.  How to Clean Connectors
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Appendix A
Front Panel Menus,
Alphabetical Listing

Contents
Menu ACAL, AutoCalMenu. . . . . . . . ... ... ... 0. PRI A-10
Menu ACAL_SETUP, AutoCal SetupMenu . . . . . .. .. .. ... .... A-11
Menu ACAL_S11 1 PORT, AutoCal S11 1 Port Menu . . . . . . . ... ... A-12
Menu ACAL_S22 1 PORT, AuteCal S22 T Port Menu . . . . . . . ... ... A-12
Menu ACAL_FULL, AutoCal FullMenu . . . . . . . . ... ... ... ... A-13
Menu ACAL_AR, AutoCal Adapter Removal Menu . . . . . .. [ A-14
Menu ACAL_UTILS, AutoCal Utilities Menu . . . . . . . ... .. ... .. A-15
Menu ACAL._CHAR, AutoCal Characterization Menu. . . . . ... .. ... A-18
Menu APPS, Applications Menu . . . . .. . ... ... ..... L AT
Menu BW1 or CAL_BWI, Select Video Bandwidth . . ... ... ... ... A-18
Menu C1, Select Calibration Data Points. . . . . . . . . . .. .. .. .. .. A-19
Menu C2, Frequency Range of Calibration (Start/Stop) . . . . . . . . .. .. A-20
Menu C2_CENTER, Frequency Range of Calibration (Centef/Span) ..... A-21
Menu C2A, Insert Individual Frequencies . . . . . . . . .. .. I .. A22
Menu C2C, Calibration Range—Harmonic Cal for Time Domain . . . . . . . A-23
Menu C2B, Single Point Calibration . . . . . . . .. .. ... .. .. ... . A-23
Menu C2D, Fill Frequency Ranges . . . . . . . . . .. .. .. .. ...... A-24
Menu C3, Confirm Calibration Parameters . . . . . ... ... ... .... A-25 .
Menu C3A, Confirm Calibration Parameters. . . . . . . . .. .. ... L. A28
Menu C8B, Confirm Calibration Parameters. . . . . . . . . ... . ... .. A-27
Menu C3C, Confirm Calibration Parameters. . . . . . . . . . .. ... ... A-28
Menu C3D, Confirm Calibration Parameters. . . ., . . . .. PR A-29
Menu C3E, Confirm Calibration Parameters. . . . . . . . ... .. ... .. A-30

Menu C3F, Confirm Calibration Parameters. . . . . . . . . . .. ... ... A-31



ALPHABETICAL LISTING

Menu C3G, Confirm Calibration Parameters .................. A-32
Menu C3H, Confirm Calibration Parameters . . . . . . . . . . . ... ... A-33
Menu C31, ConfirmCalibration Parameter 2, . . . . . . . . . . ... .... A-34
Menu C3dJ, ConfirmCalibration Parameter3. . . . . . . . . . . ... ... . A-35
Menu C4_P1/C4_P2, Select Connector Type . . . . . . .. ... ... .... A-36
Menu C4A_P1/C4A_P2, Select Connector Type . . . . . . . . . ... .... A-37
Menu C5, Select Calibration Type. . . . . . . . . . . . . .. A-38
Menu CBA, Select 1 Path 2 Port Calibration Type . . . . . . . . . .. ... A-39
Menu C5B, Select Transmission Freq Response Calibration Type . ... . . . A-39
Menu C5C, Select Reflection Only Calibration Type. . . . . . . ... .. .. A-40
Menu C5D, Select Useof Isolation . . . . . . . ... ... ... ..... T A40
Menu C6, Select Load Type . . . . . . . .. .. .. . ... A-41
Menu C6A, Enter Broadband Load Impedance. . . . ... ... ... .... A-41
Menu C7-Series, Begin Calibration Sequence . . . . . . . . . ... . . ... A-42
Menu C8, Slide Load toPosition X . . . . . ... . ... ... ... ..... A-42
Menu CBA, Connect Device 1, Line . . . . . . . .. . ... ... .... ... A-43
Menu C9, Connect Throughiine ......................... A-43
Menu C9C, Connect Device 2, Line . . . . . .. ... A L. A4
Menu C9B, Connect Device 2, Line/Lowband . . . . . . . .. .. .... L. A-44
Mepnu C11, Begin Calibration . . . . . . . ... .. ., .. ... ... .... A-4b
Menu C11A, Select Calibration Method . . . . . . . . ... .. .. ..... A-46
Menu C12_P1/C12_P2, Enter the Capacitance Coefficients for Opern Devices A-47
Menu C12A PU/C12A_P2, Enter the Offset Length . . . . . . . .. ... .. A-48
Menu C13, Set Reflection PairingMenu . . . . . . .. . . ... ... .... A-49
Menu C14, Enter Offset Lengths (Shorts) . . . . . . .. . .. ... ... A-50
Menu C15, Select Waveguide KittoUse . . . . . . . ... ... ... .. .. A-Bl
Menu C15A, Enter Waveguide Parameters. . . . . . . .. ... ... ..., A-52
Menu C15B, Enter Waveguide Parameters. . . . . . . . . . .. ... .... A-52
Menu C16A, Enter Microstrip Parameters . . . . . . .. .. .. ... ... A-53
Menu C16, Select Microstrip Parameters. . . . . . . . . . . . . . . ... .. A-53
Menu C17, Enter Line Impedance . . . . ... .. ... ... .. ...... A-H4
Menu C18, Change LRL/LRM Parameters. . . . . .. .. ... ... . ... A-54
Menu C18A, Change LRL/LEM Para:fneters .................. A-53
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MENUS

ALPHABETICAL LISTING
Menu C18B, Change LRI/LRM Parameters—Two Band Calibration. . . . . A-56
Menu C19, Change LRI/JLRM Parameters. . . . . .. . . ... ... .... A-57
Menu C20, Change Through Parameters. . . . . . . ... . ... ..... . A-B8
Menu Cal_Completed . . . . . . . ... ... ... . .. . . ... A-58
Menu Cal_Applied . . . . . . . . . . . e A-59
Menu Cal_EM, Enhancement Menu for Calibration. . . . . .. ... .. .. A-B60
Menu CAR1, Adapter Removal 1 . . . . . .. . ... ... ... .. ..... A-61
Menu CAR2, Adapter Removal 2 . . . . ... ... ...... e A-61
Menu EXT_CAR, Adapter Removal HelpMenu . . . . . . . . .. ... ... A-62
Menu CAR3, Adapter Remm.fai OO A-63
Menu CAR4, Adapter Removal 4 . . . . ... ... .. ... ... . A-63
Menu CM, Select DisplayMode . . . . . . . . . . . . . .. ... A-64
Menu DF1, Diserete FIll. . . . . 0 . .. oL oL e A-G5
Menu DF2, Insert Individual Frequencies . . . . . . . .. .. .. .. .... A-66
Menu DFLT, Default Program Selected. . . . . . . . . .. .. .. .. ..., A-67
Menu D@1, Diagnostics 1. . . . . . . . ... . ... .. .... I A-68
Menu DG3, Diagnostics 3. . . . . . . . . . . e A-69
Menu DG2, Troubleshooting. . . . . . ... . ... ... ..., .. P A-69
Menu DSK_HD, Hard Disk Utilities . . . . . ... ... .. ... e A-70
Menu DSK_FD), Floppy Disk Utilities . .. . . . . ... ... ... . .... A-70
Menu DSK2, Select FiletoRead . . . . . . . . .. .. . .. . .... ..., A-T1
Menu DSKS3, Select File to Overwrite. . . . . e e e e e e A-T2
Menu DSK6, Type of FilestoDelete . . . . . . . . . . . . ... ... .. .. A-T3
Menu DSK?, Select File to Delete. . . . . .. . .. ........... L AT4
Menu DSKS, Typeof FilestoCopy . . . . . . . . . ... . . .. ... A-T5
Menu DSKS, Select FiletoCopy . . . . . . . . . . . .. .. . ... ..., A-T78
~ Menu DSK10, Capture Tabular Data. . . . . . . F O A-T6
Menu DSK11, Format Floppy Digk . . . . . . . . . .. . ... ... ... .. A-TT
Menu DSK12, Format Hard Disk . . . . . . . . . . . ... .. ... ..... A-TT
Menu EM, Enhancement Menu . . . . . .. .. .. .. e e e e A-T8
Menu GC1, Swept Frequency Gain Compression . . . . . . ... ... ... A-T9
Menu EXT GC1, Gain Compression HelpMenu 1. . . . . ... . ... ... A-80
Menu GC2, Swept Power Gain Compression 1. . . . . . . . ... .. ..., A-81
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MENUS

ALPHABETICAL LISTING
Menu EXT _GC2, Gain Compression HelpMenu 2. . . . . . .. ... .. .. A-82
Menu GC3, Swept Power Gain Compressioﬁ 2. A-83
Menu EXT_GC3, G-aiﬁ Compression Help Menu 3. . . . . .. ... ..... A-84
Menu GC4, Multiple Frequency Gain Compression 1 . . . . . .. ... ... A-85
Menu GC4_ABORT, Multiple Frequency Gain Compression 2 . . . . . . .. A-85
Menu EXT _GC4, Gain Compression Help Menu 4. . . . . . ... . ... .. A-86
Menu GC_DF2, Swept Power Frequencies . . . . . . . . .. ... .. .... A-87
Menu EXT_GC_DF2, Gain Compression Help Menu 5 . . . . . . .. ... A-B8
Menu GC_SU2, Swept Power Gain Compression 2 . . . . . ... ... ... A-88
Menu GC_SUS8A, Calibrate for Linear Power . . . . . . . [ . A-89
Menu GC_SUBA-ABORT, Abort Calibrate for Linear Power . . . . . . . “. . A-89
Menu EXT _GC_SUB8A, Gain Compression Help Menu 6. . . . . . . ... .. A-90
Menu GC_RCVR, Recetver Calibration. . . . .. . . . .. ... ... L. AGT
Menu GC_NORM, Normalize S23. . . . . . . . . .. . . ... ... . .... A-92
Menu GP5, Select Name. . . . . . . .. . .. e A-93
Menu GP7, Display GPIB Status . . . . . ... ....... o L. A94
Menu GT1/CAL_GTI, Select Graph Type. . . . . . . . . ... ... ..... A-95
Menu GT2/CAL_GT2, Select Graph Type. . . . . . ... ... .. ... .. .. A9
Menw L1, Set Limits—Magnitude and Phase . . . . .. . .. . L. AT
Menu L2, Set Limits—ILinear Polar. . . . . . . . . .. .. .. .. .. .... A-98
Menu L3, Set Limits—Linear Polar/Smith Chart . . . . . . ... ... ... A-99
Menu L4, Set Limits—TLog Magnitude . . . . .. ... ... ... .... A-100
Menu L5, Set Limits—Phase. . . . . . . . . . .. ... ... .. A-101
Menu L6, Set Limits—JogPolar. . . . . . . . . ... ... ... .. .. A-102
Menu L7, Set Limits—GroupDelay . . . . . . ... . .. ... . ... ... A-103
Menu L8, Set Limits—Linear Magnitude . . . . . . .. ... ... ..... A-104
Menu L9, Set Limits—Linear Magnitude and Phase . . . . ... ... .. A-105
Menu L10, Set Limits—Real Values. . . . . . . . . . . . .. . ... .... A-106
Menu L11, Set Limits—Imaginary Values . . . . . . . . . ... ... ... A-107
Menu L12, Set Limits—Real and Imaginary Values . . . . . ... ... .. A-108
Menu L13, Set Limits—SWR . . . . . . ... L. A-109
Menu L14, Set Limits—Power Out . . . . . . . .. .. . .. ... ..... A-110
Menu LD1, Define Upper Limit Segment . . . . . .. .. .. ... ..... A-111
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MENUS

ALPHABETICAL LISTING
Menu LD2, Define Lower Limit Segment . . . . . . .. .. ... ... ... A-112
Menu LF1, Set Limit Frequencies—logMag . . . . ... .. ... ... .. A-113
Menu LF2, Set Limit Frequencies—Phase . . . . . .. .. .. ... .... A-114
Menu LF3, Set Limit Frequencies—Group Delay. . . . . . . ... .. ... A-115
Menu LF4, Set Limit Frequencies—Linear Mag . . . . . . . ... .. ... A-116
Menu LF5, Set Limit Frequencies—SWR . . . . . . .. .. .. ... .... A-117
Menu LF6, Set Limit Frequencies—Real . . . . . ... ... ... ... .. A-118
Menu LF7, Set Limit Frequencies—Imaginary . . . . . e A-119
Menu LF8, Set Limit Frequencies—Power Out. . . .. .. ... ... ... A-120
Menu LSX, Segmented Limits . . . . . . . . ... ... .. ... ... ... A-121
Menu LTST, Test Lamits . . . . . . . . . ... ... ... ..... T A-122
Menu M1, Set Markers . . . . . . . . . ... ... . e A-123
Menu M2, Select AREF Marker . . ., . . . . . . . .. v A-124
Menu M3, Seleet Readout Marker. . . . . . . . . . . .. ... ... ..., A-125
Menu M4, Readout Marker . . . . . . . .. . .. .. . ... ... . ... A-126
Menu M5, Sct AREF Marker Readout. . . . . . . ........ AT A-127
Menu M6, Marker X All Displayed Channels. . . . ... . ... ... ... A-128
Menu M7, Search. . . . . . . P A-129
Menu M8, Filter Parameters. . . . . . . . .. .. ... D L A-130
Menu M8A, Filter Setup . . . . . . . . . . . A-131
Menu MS, Marker Readout Functions. . . . . . . . ... .. ... ..... A-132
Menu MMWI1, Millimeter Wave Test Set Band . . . . . . . ... . ... .. A-133
Menu MMW2, Millimeter Wave Test Set Modules . . . . . . .. ... ... A-184
Menu MMW3, Millimeter Wave Test Set . . . . . ... ... ........ A-135
Menu MMW4, mm Wave Band. . . . .. . . . ... .. ... ........ A-136
Menu EXT MMW4 . . . . . . . . e e e e A-137
Menua NO1, Trace Memory Functions . . . . . .. ... ... ..... ... A-138
Menu NO2, Select Trace Math. . . . . . . . .. . . ... ... ... .... A-139
Menu NO3, Trace Memory Disk Funetions . . . . . ... . ... ... ... A-139
Menu OM1, Multiple Source Control Menu . . . . . ... .. ... ... .. A-140
Menu OM1A, Source Lock Polarity Menu . . . . . . .. ... ... ..... A-141
Menu OM2, Define Bands Menu. . . . . . .. .. ... .. ... ...... A-142
Menu OMS3, Edit System Equations ., . . . . . .. . ... ... ... .... A-143
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MENUS

ALPHABETICAL LISTING
Menu OPTNS, Seject Options . . . . .. . . . ... . ... .. ....... A-144
Menu ORP1, Rear Panel Output Control . . . . .. . . ... .. ... ... A-145
Menu ORP2, Select Qutput Mode . . . . . . . . . . ... .. .. ... ... A-146
Menu OTS1, Test Set Configuration. . . . . . . .. ... .. .. ...... A-146
Menu OTS2, Warning . . . . . . . . .. .. A-147
Menu PC1, Select Polar Chart Mode . . . . . . .. .. ... ... ..... A-148
Menu FDI, Parameter Definition I . . . . . . . . . ... ... .. ..., A-149
Menu PD2, Parameter Ratio. . . . . ... ... ... .. .. . . . ., ... A-150
Menu PD3, Parameter Definition 2 . . . . . . . . . .. ... .. .. .... A-151
Menu PL1, PlotOptions . . . . .. .. ... .. .. e e e e A-152
Menu PL2, Select Plot Size. . . . . . . . . . . . . ... . 7. A-178
Menu PL3, Select Pen Colors . . . . . . .. . ... .. . ... ... ..., A-154
Menu PM1, Select Data Output Type . . . . . . . . . ., . .. ... .... A-155
Menu PM2, Data Output Headers. . . . . .. . ... ... ... ...... A-156
Menu PM2A, Data OutputHeaders . . . . . . .. ... ... .. ...... A-157
Menu PM3, Tabular Printer Output Format . . . ... ... ... .. L .. A-158
Menu PM3A, Graphical Printer Qutput Format . . . . ... .. ... ... A-159
Menu PM4, Disk Qutput Operations . . . . . . .. ... ... ... .... A-160
Menu PM4A, Disk File Options . . . . . . .. ... ... ... ...... . A-161
Menu PMS5, Printer Type, Options. . . . .. .. ... ... ... ...... A-162
Menu RCVL, Receiver Mode . . . . . . . .. .. ... ... ... ...... A-163
Menu RCV1_WARN, Standard Receiver Mode Warning . . . . . . ... A163
Menu RCV2, User Defined Receiver Mode Menu . . . . . ... ... .... A-164
Menu RCV2_WARN, User Defined Receiver Mode Warning . . . . . . . . . A-165
Menu RCV3, Standard Receiver Mode Warning Menu . . . . . . .. . . .. A-166
Menu RCV4, User Defined Receiver Mode Warning Menu. . . . . . . . . . A-167
Menu RD1, Set Reference Delay. . . . . .. ... ... .. ... ...... A-168
Menu RD2Z, Set DielectricConstant . . . . . . . . . . . ... .. ...: .. . A-169
Menu 8C, Source Configure . . . . . . . .. . ..., A-170
Menu SF, Select S Parameter . . . . . . . .. ... ... .. ... . .. .. A-171
Menu SR1, Save/Recall Front Panel Information. . . . . . . ... ... .. A-172
Menu SR2, RecallorSave . . . . . . . . .. .. .. .. ... . ... A-173
Menu SR3, Save to Internal memory . . . . . . .. ... ... A-174
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MENUS

ALPHABETICAL LISTING
Menu SS1or CAL_ 881, SetSealing 1. .. .. . . . . . .. v ... A-175
Menu 882 or CAL_852, Set Scaling 2. . . . ... ... ... .. ...... A-176
Menu SS3Z/883Y or CAL_SS3Z/CALSS3Y, Set Scalingd . . . . .. .., .. A-177
Menu S54 or CAL_SS4, Set Scaling4. . . ... . ... . ... .. ..... A-178
Menu 885 0r CAL_8S5, SetSealing 5. . . . . . .. ... .. .. .. .... A-179
Menu SS6 or CAL_ 886, Set Sealing 6. . . . . . ... .. . ... A-180
Menu 857 or CAL_SS87, Set Scaling 7. . . . . . . . . . . .. ... ... A-181
Menu SS8 or CAL_SS8, Set Scaling 8. . . . ... .. .. ... P A-182
Menu 839 or CAL_S89, Set Scaling 9. . . ... . . ... ... ... .. ... A-183
Menu SS10 0or CAL_S810,8et Scaling 10. . . . . .. ... ... ... ... A-184
Menu SS11 or CAL_SS11,Set Scaling 11 . .. . . . ... ... .. T A-185
Menu 8812 or CAL _S812, Set Scaling 12. . . . . . . .. ... ... .. .. A-186
Menu 8513 or CAL 8813, SetScaling13. . . . . . . .. ... ... .... A-187
Menu 5814, Set Scaling 14. . . . . . .. ... oL Lo L A-188
Menu SUL, Sweep Setup 1. . . . . . ... .. .. A-189
Menu SUL_CENTER, Sweep Setup 1. . . ... .. ... .... R A-190
Menu SU2 or CAL_SU2, Sweep Setup 2 . . . . ... .. e e A-191
Menu SU2A or CAL_SU2A, Sweep Setup 2A ., . . . . ... ... e A-192
Menu SU3, Single-Point Measurement Setup . . . . . . . .. .. P A-193
Menu SU3A, Swept-Power Measurement Setup . . . . . . . ... .. ... A-194
Menu SU4, Select Function for Hold Button . . . . . .. .. .. ... ... A-195
Menu SU5, Frequency Marker Sweep. . . . . . . . ... oo A-196
Menu SUS6, Frequency Marker CW.. . . . . . . .. ... .. ... ..... A-197
Menu SUS8 or CAL_SUS, Calibrate For Flat Test Port Power . . . . . . .. A-198
Text Associated With Flat Power Calibration Menu SUS. . . . . . . .. .. A-199
Menu SU9, Numberof Data Points . . . . . . . . . .. ... .. ... ... A-200
Menu SU9A, Number of DataPoints 2 . . . . . .. .. .. ... ..., .. A-201
Menu TD1, Domain (Frequency/Display) . . . . . .. . . . .. ... .... A-202
Menu TD2_LP_TIME, Lowpass Time Domain Setup .~ . . . . . ... .. A-203
Menu TD2_LP_DIST, Lowpass Distance Display Setup . . . . . . ... .. A-204
Menu TD2_BP_TIME, Bandpass Time Domain Setup . . . . ... ... .. A-205
Menu TD2_BP_DIST, Bandpass Distance Display Setup . . . . . . . ... A-208
Menu TD3_BP, Bandpass Time Domain Setup . . . . . ... ... .. ... A-207
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MENUS

ALPHABETICAL LISTING
Menu TDS__LP,' Lowpass Time Domain Setup . . .. . . . ... ... ... A-207
Menu TD4_TIME & ’I‘IjémDIST, Gate (Distance/Time) . . . . . . ... .. A-208
Menu TDS WINDOW, Shape . . . . . . . .. .. ... .. .. ...... A-209
Menu TD5_GATE, Bhape. . . . . . . . . .. . . ... ... ... ... A-209
Menu TD6, Set D.C. Term for Low Pass Processing . . . . ... ... ... A-210
Menu TD7_TIME, Time Marker Sweep. . . . . . . ... . ... .. .... A-211
Menu TD7_DIST, Distance Marker Range . . . . .. ... ... ... .... A-212
Menu TRIG, Triggers Measurement. . . . . . . . ... ... ..... ... A-213
Menu UL, Utility Menu. . . . . . . .. . . . .. . .. A-214
Menu U2, Display Instrument State . . . . . . . .. .. . ... ...... A-215
Menu U3, Calibration Component Utilities . . . . .. . .. .. ..., .. 7. A217
Menu U4, Display Installed Calibration Components Information1 . . . . A-218
Menu U4A, Display Installed Calibration Components Information 2 . . . A-219
Menu U5, Color Configuration. . . . . . . .. . . ... ... ... .... . A-220
Menu U, Set Date/Time. . . . . . . . . . . i et e A-221
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A-1 intropuction

A-2 wmenus

Appendix A
Front Panel Menus,
Alphabetical Listing

This appendix provide description for all menu ch()ices.. Menus are ar-
ranged in alphabetical order by call sign (C1, SUZ2, DSK1, ete).

A listing of all of the menus contained in this appendix is provided in
the contents section at the beginning of this appendix, This listing
gives the call sign, name, and page number of the menus.

A-9
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MENUS

THRU UPDATE

CONNECGT THROUGH
LINE BETWEEN
PORTS 1 AND 2

THRU TYPE
CALIBRATOR/TRUE

NUMBER OF AVGS
XXX

START THRU UPDATE

PRESS <ENTER>
TO SELECT
OR SWITCH

A ALPHABETICAL LISTING
MENU DESCRIPTION
AUTOCAL
- AUTOCAL TYPE indicates the current type of AuioCal selup.
XXKXAKXXX
CHANGE Calls Menu ACAL_SETUP, which iets you change the AuioCal setup.
ALTOCAL SETUP
START AUTOCAL Calis Menu CAL_SEQ, which starts the AutoCal calibration sequencing

immediately using the current AutoCal setup.

Instruction for connecting the AutoCal to the VNA for Thru Update.

Switch between the Thru in the AutoCal module (CALIBRATOR) and
your own pori-to-port Thru (TRUE) to be use in the Thru Update (default
CALIBRATOR).

Enter the number of averages to be used during the Thru Update pro-
cess {default 4 averages).

Calls Menu CAL_SEQ, which starts the Thru calibration update.

Press the Enter key to select or switch.

Menu ACAL, AutoCal Menu

A-10
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MENUS
ALPHABETICAL LISTING A

MENU DESCRIPTION

AUTOCAL SETUP

LINE TYPE Switch between the line type used with the AutoCal module.
COAXIAL/WAVEGUIDE :

WAVEGUIDE CUTOFF Enter the Waveguide Cutoff frequency if the Waveguide Line Type Is se-
XX XXXAXX GHz lected. '

SWITCH AVERAGING Enter an appropriate amount of SWITCH AVERAGING (recommend 4 for
HXXXX the elecironic modules, and 16 for the electromechanical modules),

NUMBER OF AVGS

REFLECTION Enter the number of averages to be used with the reflection standards in
XXXX the AutoCal moduie (defauit 10 averages).

LOAD ' Enter the number of averages to be used with the ioad standard in the
XXXX AutcCal module (defauit 10 averages).

THRU Enter the number of averages 10 be used with the thru standard (default
XXXX 4 averages).

ISOLATION Enter the number of averages to be used with the isolation standard in
KXXX the AutoCatl module (default 32 averages).

AUTOCAL TYPES Seiect the type of AutoCal calibration to perform.

S11 1 PORT Calls menu ACAL_S11, for more setup.

522 1 PORT Calls menu ACAL_S22, for more setup.

FULL 2 PORT Calls menu ACAL_FULL, for more setup.

ADAPTER REMOVAL Calls menu ACAL_AR, for more setup.

Menu ACAL_SETUPE AutoCal Setup Menu
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MENUS

A ALPHABETICAL LISTING
MENU DESCRIPTION
AUTOCAL

5111 PORT
PORT 1 Switch between the side of the AutoCal module which is connected to
CONNECTION Port 1 {default LEFT).
LEFT/RIGHT
START AUTOCAL Calls Menu CAL_SEQ, which starts the AutoCal calibration sequencing.

PHESS <ENTER> . Press the Enter key o select or switch.
TO SELECT
OR SWITCH

Menu ACAL _S11 1 PORT, AutoCal 811 1 Port Menu

MENU

DESCRIPTION

AUTOQCAL
522 1 PORT

PORT 2
CONNECTION
LEFT/RIGHT

START AUTOCAL

PRESS <ENTER>
TO SELECT
OR SWITCH

Switch between the side of the AutoCal module which is connacted to

Port 2 (default RIGHT),

Calls Menu CAL_SEQ, which starts the AutoCal calibration sequencing.

Press the Enter key to select or switch.

Menu ACAL_S22 1 PORT, AutoCal 822 1 Port Menu

A-12
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MENUS

ALPHABETICAL LISTING A
MENU DESCRIPTION
AUTOCAL
FULL 2 PORTS
ISOLATION
AVERAGING
OMIT Select to omit the isolation step.
DEFAULY Select to use the Default value during the isolation step.
AVERAGING Select for user defined averaging factor during the isolation step.
FACTOR
HAXKX
THRU TYPE Switch between the Thru in the AutoCal module (CALIBRATOR) and
CALIBRATION/TRUE your own port-to-port Thru (TRUE) o be use in the Thru Update (default
CALIBRATOR). :
PORT CONFIG Switch between the side of the AutoCal module which is connected to
L=1, R=2 Port 1 and Port 2 (default LEFT connected io Port 1, RIGHT connected
R=1, L=2 to Port 2).
START AUTOCAL Calls Menu CAL_SEQ, which staris the AutoCal calibration sequencing.

Menu ACAL_FULL, AutoCal Full Menu

373XXA OM
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A ALPHABETICAL LISTING
MENU DESCRIPTION
AUTOCAL

ADAPTER REMOVAL

ISOLATION

AVERAGING
OMIT Select to omit the isolation step.
DEFAULT Selact to use the Defauit value during the isolation step.
AVERAGING Select for user defined averaging factor during the isolation step.
FACTOR
XXXX
PORT CONFIG Switch between the side of the AutoCal modude and adapter which is
ADAPT & L=1, R=2 connected to Port 1 and Port 2 {default LEFT connected to Adapter
L=1, ADAPT&R=2 which is then connected to Port 1, RIGHT connected to Port 2).

ADAPT&R=1, L=2
R=1, ADAPT & |.=2

START AUTOCAL Calls Menu CAL_SEQ, which starts the AutoCal calibration sequencing.
PRESS <ENTER> - Press the Enter key to select or switch.
TO SELECT
OR SWITCH

Menu ACAL_AR, AutoCal Adapter Removal Menn
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MENUS

ALPHABETICAL LISTING A
MENU DESCRIPTION
AUTOCAL
UTILITIES
AUTOCAL Calls Menu: ACAL_CHAR, which lets you set characterization valuss.
CHARACTERIZATION
SAVE Saves file {0 the hard disk.
TO HARD DISK
SAVE Saves fite to the floppy disk.
TO FLOPPY DISK
RECALL Recalls a file from the hard disk.
FROM HARD DISK :
RECALL Recalls a file from the floppy disk.
FROM FLOPPY DISK
PHESS <ENTER> Press the Enter key 1o select.
TO SELECT
Menu ACAL_UTILS, AuioCal Utilities Menu
373XXA OM A-15
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A ALPHABETICAL LISTING
MENU DESCRIPTION
AUTOCAL
CHARACTERIZATION

SWITCH AVERAGING
XXXX

PORT CONFIG
L=1, R=2
=1, L=2

NUMBER OF AVGS

REFLECTION
XXXX

LOAD
XAXX

THRU
XXXX

ISCLATION
XXXX

START AUTOCAL
CHAF{ACTER!ZATION

PRESS <ENTER>
TO SELECT
OR SWITCH

" Switch between the side of the AutoCal module which is connected to

Enter an appropriate amount of SWITCH AVERAGING (recommend 4 for
the electronic modules, and 16 for the electromechanical modules).

Port 1 and Port 2 (default LEFT connected to Port 1, RIGHT connected
to Port 2.

Enter the number of averages 10 be used with the reflection standards in
the AutoCal modute {(default 10 averages).

Enter the number of averages to be used with the foad standard in the
AutoCal module (default 10 averages).

Enter the number of averages to be used with the thru standard (default
4 averages).

Enter the number of averages to be used with the isolation standard in
the AutoCal modute (default 32 averages).

Calis Menu CAL_SEQ, which starts the AutoCal charactenzation se-
quencing.

Press the Enter key ¢ select or switch.

Menu ACAL_CHAR, AutoCal Characterization Menu

A-16
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MENUS

ALPHABETICAL LISTING C
MENU DESCRIPTION
APPLICATIONS
ADAPTER REMOVAL Cails Menu CAR1, which provides options for removing an adapter.
SWEPT FREQUENCY Calis Menu GC1, which provides options for gain compression.
GAIN COMPRESSION '
SWEPT POWER Calis Menu GC2, which provides options for gain compression,
GAIN COMPRESSION :
PRESS <ENTER> Pressing the ENTER key implements your selection.
TO SELECT
Menu APPS, Applications Menu
373XXA OM A-17




MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
SELECT VIDEO
BANDWIDTH
MAXIMUM Selects video bandwidth to be 10 kHz.
(10 kHz)
NORMAL. ‘ Selects video bandwidth fo be 1 kidz.
{1 kHz)
REDUCED Selects video bandwidth to be 100 Hz.
{100 Hz) '
MINIMUM Selects video bandwidth to be 10 Hz.
(10 Hz) ' -
PRESS <ENTER- Pressing the ENTER key implements your selection. The “AND RESUME
TO SELECT CAL" text gappears when menu is accessed during calibration.
AND RESUME CAL

Menu BW1 or CAL_BWI, Select Video Bandwidth
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MENUS

ALPHABETICAL LISTING : C
MENU : DESCRIPTION
SELECT
CALIBRATION
DATA POINTS
NORMAL Selects the standard calibration from a start to a stop frequency that pro-
{1601 POINTS vides for up to 1601 equally spaced (except the last} points of data for
MAXIMUM) the defined frequency range.
Cw. Selects the singte frequency (C.W.) calibration sequence that provides for
{1 POINT) 1 data point at a selected frequency.
N-DISCRETE Selects the discrete frequency calibration mode that lets you input a list
FREQUENCIES of 2 to 1601 individual data point frequencies.
{270 1601
POINTS)
TIME DOMAIN Selects the calibration mode for low-pass time-domain processing.
{(HARMONIC)
PRESS <ENTER> Pressing the ENTER key implements your selection.
TO SELECT ' )

Menu C1, Select Calibration Data Points
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

FREQUENCY RANGE
OF CALIBRATION

START
XXKXXXXXXXAKNKCGHz

STGP
KXHKXXXXXXXXK GHz

SET CENTER/SPAN

XXX DATA POINTS
XAKXXKXXXKAAGH2
STEPSIZE

MAXIMUM NUMBER
OF DATA POINT(S)

1601 MAX PTS
801 MAX PTS
401 MAX PTS
201 MAX PTS
101 MAX PTS
51 MAX PTS

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

Enter the sweep-stan {requency for calibration. If you desire, you can
change this frequency for your measurement when you reach menu SU1,
which follows the final calibration menu. The only restriction is that your
start measurement frequency be greater than or equal {o your start cali-
bration frequency.

Enter the sweep-stop frequency for calibration. Like the star frequency,
this too can be changed for your measurement. The stop frequency must
be lower than or equal to your stop calibration frequency. In other words,
your measurement frequency span must be equal to or smaller than your
calibration frequency span. -

Calis Menu C2_CENTER, which lets you enter a center frequency and
span range.

The program automatically sets the step size, based on the selected start
and siop frequencies. The step size will be the smallest possible (largest
number of points up to a maximum of 1601), based on the chosen fre-
guency span.

Displays the next menu in the calibration sequence,

Pressing the ENTER key implements your menu selaction.

Menu C2, Frequency Range of Calibration (Start/Stop)
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MENUS
ALPHABETICAL LISTING C

MENU DESCRIPTION

CAL FREQ RANGE

CENTER Enter the center frequency for calibration. If you desire, you can change

HKHXXXXXHIXKXXGHz this frequency for your measurament when you reach menu
SU1_CENTER, which follows the final calibration menu.

SPAN Enter the span width for calibration. Like the start frequency, this too can

KXKXXXXXXXXK GHz be changed for your measurement.

SET START/STOP Calls Menu G2, which lets you enter a start and stop frequency.

XXX DATA POINTS The program automatically sets the step size, based on the selected cen-

XK XXX KK KKK KGHz ter and span frequencies. The step size will be the smallest possible

STEPSIZE {largest number of points up fo a maximum of 1601}, based on the cho-

sen frequency span.

MAXIMUM NUMBER
OF DATA POINT{S)

1601 MAX PTS
801 MAX PTS
401 MAX PTS
201 MAX PTS
101 MAX PTS
51 MAX PTS

NEXT CAL STEP Displays the next menu in the calibration sequence.

PRESS <ENTER> Pressing the ENTER key impiements your menu selection.
TO SELECT

Menu C2_CENTER, Freguency Runge of Calibration {Center/Span)
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
INSERT
INDIVIDUAL
FREQUENCIES
INPUT A FREQ,
PRESS <ENTER>
TO INSERT
NEXT FREQ. Move the cursor here and enter the next frequency for which you wish
XXX XXXHKXKXXKGHz calibration data taken. i the AUTO INCR option is ON, pressing Enter
autormatically increments the calibration frequency by the interval in GHz
that appears below the option.
XXXX FREQS. Shows the number of frequencies that you have &ntered and reports the
ENTERED, value of the last frequency entered.
lLAST FREQ WAS ‘
XXX KXRXKXXXXXGHZ
AUTO INCR ON {OFF) Move the cursor here and press ENTER to switch the Auto-Increment
XXKXXXKXXXXXXGHz mode on or off. If AUTO INCR is on, you may enter the frequency spac-
ing. .
PREVIOUS MENU Calls menu C2D.
PRESS <ENTER> Pressing Enter will cause actions as described above.
TO SELECT :
OR TURN ON/OFF

Menu C24, Insert Individual Frequencies
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ALPHABETICAL LISTING

MENU

DESCRIPTION

SINGLE POINT
C.W. CALIBRATION

C.W. FREQ
XXX XXX XAKXXGHZ

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

Move cursor here and enter the frequency for which calibration is to be
done.

Move cursor here and press ENTER when finished.

Pressing the Enter key implements your menu selection.

Menn C2B, Single Point Caiibration

MENU

DESCRIPTION

CALIBRATION
RANGE

HARMONIC CAL
FOR TIME DOMAIN

START (STEP)
XXX XXXXXXXXXGHz

APPROXIMATE STOP
XHXKXAXXXKXXK GHz

USING ABOVE
START AND STOP
WILL RESULT IN

XXX DATA POINTS
XXX XXXXKXXXX GHz
TRUE STOP FREQ

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

Move cursor here to enter the desired start frequency. This frequency
also will be used as the frequency increment.

Move the cursor here to enter the approximate desired stop frequency.
The frequency will be adjusted to the nearest harmonic multiple of the
start frequency.

The program automatically indicates the number of data points and the
true (harmanic) stop frequency.

Move the cursor here and press Enter when finished.

Pressing the Enter key implements your menu selection,

Menu C2C, Calibration Range—Harmonic Cal for Time Domain
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

DISCRETE FILL

INPUT START,

INCR, POINTS,
THEN SELECT
“FILL RANGE”

START FREQ
XXXXXXXKXKXX GHz

INCREMENT
XX XKXXXKXXK GHz

NUMBER OF PTS
XXXX POINT(S)

STCP FREQ
XXX XXXXXKXXXK GHz

FILL RANGE
{ XXXX ENTERED)

INDIVIDUAL
FREQ INSERT

CLEAR ALL

FINISHED
NEXT CAL STEP

PRESS <ENTER>
TO SELECT

This menu is used to create one of more ranges of discrete equally
spaced frequency points for calibration.

Enter the first frequency of the range.

Enter the increment (step size) between one frequency and the next.
Enter the number of frequency points-in the iang;.

Enter the stop frequency, in GHz.

Moving the cursor here and pressing ENTER fills the range and shows
the number of frequencies selected (in NUMBER OF PTS above).

Calls menu C2A, which allows you to set the individuai frequencies.

Clears all entries dispiayed above,

Calls menu C3, the next menu in the calibration sequence.

Pressing the Enter key implements your menu selection.

Menu C2D, Fill Frequency Ranges
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MENUS

ALPHABETICAL LISTING C
MENU DESCRIPTION
CONFIRM Used for Standard OSL method, coaxial fine type.
CALIBRATION
PARAMETERS
PORT 1 CONN Caills Menu C4_P1 or C4A_P1, which displays the Port 1 test port con-
} 9.9.0.0.0.0.4 4 nector type to be used during OSL calibration. This should agree with the

connector type that both your calibration components and the test device
mate with. Move cursor here and press Enter 1o display menu used fo
change connector type. ‘

PORT 2 CONN Calis Menu C4_P2 or C4A_P2, which displays the Port 2 test port con-

1 9.9.9.4.9.9.0.4 nector type to be used during OSL calibration. This should agree with the
connector type that both your calibration compcnents and the test device
mate with. Move cursor here and press Enter {o display menu used to
change connector type,

REFLECTION Calls menu C13, which lets you select the pairing (mixed or matched) for
PAIRING the types of reflection devices {open/short) that you will use on Poris 1
XHXXXX and 2 {or calibration.

LOAD TYPE Calls Menu C6, which displays type of icad selected for calibra-
KXXAXXKAX ' tion—broadband fixed or sliding. Move cursor here and press ENTER to
display menu used to change load type.

THROUGH LINE Calis Menu C20, which leis you enter throughline parameters—inciuding
PARAMETERS offset length and loss equation coafficients.
REFERENCE Calls Menu C17, which lets you choose the reference impedance value
IMPEDANCE {1 Q2 to 1 kQ} for the devices connected {o Ports 1 and 2 for calibration.
Default value is 500
TEST SIGNALS Calls menu CAL_SU2, which lets you enter calibrate Flat Test Port
Power or change source power(s) and attenuator seltings.
START CAL Starts the standard (OSL) calibration sequence using coaxial standards.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECTY
OR CHANGE

Menuw C3, Confirm Calibration Parameters
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
CONFIRM Used for Offset-Short method, coaxial fine type.
CALIBRATION
FARAMETERS
OFFSET LENGTHS Calls Menu C4, which lets you change the offset lengths of the shorts
OF SHORTS used for coaxial calibration,
LOAD TYPE _Calls Menu C86, which displays type of load selected for calibra-
XXXHKXXX tion——broadband fixed or sliding. Move cursor here and press Enter to

THROUGH LINE
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

PRESS <ENTER>
" TO SELECT
OR CHANGE

display menu used to change load type.

Calls Menu C20, which iets you enter throughline parameters—inciuding
offset length and loss equation coefficients.

Calls Menu C15, which lets you choose the reference impedance value
(1 uQ to 1 MQ) for the devices connected to Ports 1 and 2 for calibra-
tion, Default value is 50€.

Calls menu CAL_SU2, which lets you enter calibrate Fiat Test Port
Power or change source power{s) and atienuator settings.

Starts the offset-short calibration sequence using coaxial standards.

Pressing the Enter key implements your menu selection.

Menu C3A, Confirm Calibration Parameters
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MENUS

ALPHABETICAL LISTING C
MENU DESCRIPTION
CONFIBRM Used for Offset-Short method, waveguide line type.
CALIBRATION
PARAMETERS
LOAD TYPE Calis Menu C6, which displays type of load selected for calibra-
KXXXXXXX tion—broadband fixed or sliding.
THROUGH LINE Calts Menu C20, which lets you enter throughline parameters—including
PARAMETERS oftset length and loss equation coeffictents.
WAVEGUIDE Calls Menu C15, which lets you enter waveguide parameters.
PARAMETERS
XXXKXX
TEST SIGNALS Calls menu CALWSUE,' which lets you calibrate Flat Test Port Power or
change source power(s) and attenuator settings.
START CAL Starts the ofiset-short calibration sequence using waveguide standards.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT
0OR CHANGE

Menu C3B, Confirm Calibration Parameters
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
CONFIRM Used for Offset-Short method, microstrip line type.
CALIBRATION
PARAMETERS
OFFSET LENGTHS Calis Menu C14, which lets you change offset lengths of shorts used for
OF SHORTS microstrip calibration.
LOAD Calls Menu C8A, which lets you select an impedance type and/or enter
IMPEDANCES an impedance value, :
THROUGH LINE Calls Menu C20, which lets you enter throughline paramaters—including
PARAMETERS ofiset length and loss equation coefficients.
MICROSTRIP Calts Menu C16, which fets you change microstrip parameters.
PARAMETERS
b 9.0.9.0.0.40.9.4

TEST SIGNALS

START CAL

PRESS <ENTER:
TO SELECT
OR CHANGE

Calls menu CAL_SU2, which lets you enter calibrate Flat Test Port
Power or change source power(s) and attenuator settings.

Starts the offset-short calibration sequence using microstrip standards.

Pressing the Enter key implements your menu selection.

Menu C3C, Confirm Calibration Parameters
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MENUS

ALPHABETICAL LISTING C
MENU DESCRIPTION
CONFIRM Used for Standard OSL method, microstrip fine type.

CALIBRATION

PARAMETERS
PORT 1 Calis menu C12_P1, which is used to define the capacitive coefiicients of
OPEN/SHORT the Open and offset length of the Short for Port 1.
PORT 2 Calls menu C12_P2, which is used to define the capacitive coefficients of
OPEN/SHORT . the Open and offset length of the Short for Port 2.
REFLECTION Calls menu C138, which lets you select the pairing (mixed or matchad) for
PAIRING the types of refiection devices {open/shorf) that you wilt use on Ports 1

and 2 for calibration.
LOAD IMPEDANCE _ Calis Menu CB8A, which tets you select an impedance type and/or enter
HHXAKXXX an impedance value.
THROUGH LINE Calls Menu C20, which lets you enter throughline parameters—including
PARAMETERS offset length and loss equation coefficients.
1 9.0.0.0.0.:0.9.0.4.0.9.¢
MICROSTRIP Calls Menu C18, which lets you change microstrip parameters.
PARAMETERS
). 9.9.4.9.0.0.0.0.0.0 ¢
TEST SIGNALS Calls menu CAL_8U2, which lets you enter calibrate Flat Test Port
FPower or change source powet{s} and attenuator settings.
START CAL ' Starts the standard calibration sequence using microstrip standards.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT
OR CHANGE

Menu C3D, Confirm Calibration Parameters
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
CONFIRM Used for LRL/LRM method, coaxial line type.
CALIBRATION
PARAMETERS
LRLARM Calis Menu C18, which lets you change LBL/LRM parameters.
PARAMETERS
REFERENCE Calls Menu C17, which lets ybu change the reference impedance of the
IMPEDANCE coaxial line standard to other than 50 ohms {defauit).
TEST SIGNALS Cails menu CAL_SU2, which lets you enter calibrate Flat Test Port
Fower or change source power(s).and attenuator settings.
START CAL Starts the LRL/ALRM calibration sequence using coaxial standards.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT
OR CHANGE

Menu C3E, Confirm Calibration Parameters
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MENUS

ALPHABETICAL LISTING C
. MENU DESCHRIPTION
CONFIRM Used for LRL/LRM method, waveguide ling type.
CALIBRATION
PARAMETERS
LRL/LEM Calls Menu C18, which lets you change LRL/LRM paramelers.
PARAMETERS
WAVEGUIDE Calis Menu 15B, which lets you enter a waveguide cutoff frequency,
CUTOFF FREQ :
TEST SIGNALS Calls menu CAL_SUZ2, which lets you enter calibrate Flat Test Port
Power or change source power(s) and attenuator settings.
"START CAL Starts the LRLU/LRM calibration sequence -using waveguide standards.
PRESS <ENTER> Prassing the Enter key implements your menu selection.
TO SELECT
OR CHANGE

Menu C3F, Confirm Calibration Parameters
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: MENUS
C ALPHABETICAL LISTING

MENU DESCRIPTION
CONFIRM Used for LRL/ALBM method, microstrip line type.
CALIBRATION
PARAMETERS
LRL/LRM Calls Menu C18,. which lets you change LRL/LRM parameters.
PARAMETERS _
MICROSTRIP Calls Menu C18, which lets you change microstrip parameters.
PARAMETERS :
USER DEFINED
TEST SIGNALS Calls menu CAL_SU2, which tets you enter calibraie Flat Test Port
Power or change source power(s) and attenuator settings.
START CAL Siarts the LRL/LAM calibration sequence using microstrip standards.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT
OR CHANGE

Menu C3G, Confirm Calibration Parameters
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MENUS :

ALPHABETICAL LISTIN C
MENU DESCRIPTION
CONFIRM _
CALIBRATION
PARAMETERS
OFFSET LENGTH Enter the offset length of the TRM refiection.
OF TRM REFLECTION
XXXX
TYPE OF
TRM REFLECTION
OPEN Specifies the reflection to have an impedance valug greater than the ref-
{GREATER THAN Zo) erence impedance (Zp). This is typically an"open device.
SHORT Selects the reflection to have an impedance value less than the reference
(LESS THAN Zo) impedance (o). This is typically a short device.
REFERENCE Calls Menu C17, which lets you change the reference impedance of the
IMPEDANCE coaxiai line standard to other than 50 ohms (default).
TEST SIGNALS Calls menu CAL_SU2, which lets you enter calibrate Flat Test Port Power
or change source power(s) and attenuator settings.
START CAL Staris the standard calibration seguence using microstrip standards,
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT o

OR CHANGE

Menu C3H, Confirm Calibration Parameters
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
CONFIRM
CALIBRATION
PARAMETERS

OFFSET LENGTH
OF TAM REFLECTION
XXXX

WAVEGUIDE
CUTOFF FREQ

TEST SIGNALS

Enter the offset length of the TRM reflection.

Calls Menu 15B, which lets you enter a waveguide cutoff frequency.

Calis menu CAL_SU2, which lets you enter calibrate Flat Test Port Power

or change source power(s) and attenuator settings.

Menu C31, ConfirmCalibration Parameter 2
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MENUS

ALPHABETICAL LISTING C
MENLU ‘ DESCRIPTION
CONFIRM
CALIBRATION
PARAMETERS
OFFSET LENGTH Enter the offset length of the TRM refiection.
OF TBM REFLECTION
XXXX
TYPE OF
TRM REFLECTION
OPEN Specifies the reflection to have an impedance value greater than the ref-
(GREATER THN Zo) erence impedance {Zg). This is typically an open device.
SHORT Selects the reflection to have an impedance value less than the reference
{LESS THAN Zo) impedance (Zg). This is typically a short device.
MICROSTRIP _ Calls Menu C16 ‘or 16A, which lets you change microstrip parameters.
PARAMETERS
XXXXXXX
TEST SIGNALS Calis menu CAL_8U2, which lets you enter calibrate Flat Test Port Power
or change source power{s) and atienuator settings.
START CAL Starts the standard calibration seguence uéing rnicrostrip standards.
PRESS <ENTER> Pressing the Enter key %mplements your menu selection.
TO SELECT
OR CHANGE

Menu C8J, ConfirmCalibration Parameter 3
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MENUS

C ALPHABETICAL LISTING
MENU | DESCRIPTION
SELECT PORT X Applies the four capacitance-coefficient values to the Open and offset
CONNECTOR TYPE length to the Short. The data appears in the display area of the screen.
SMA (M) Select for SMA (M) connector on Port X.
SMA (F) Select for SMA (F) connector an Port X.
K-CONN (M) Select for K-CONN (M) connector on Port X,
K-CONN (F) : Select for K-COANN (F) connector on Port X,
TYPE N (M) o Select for Type N {M) connector on Port X.
TYPE N (F) Select for Type N (F) connector on Port X. -
GPC-3.5 (M) Select for GPC-3.5 (M) connector on Port X.
GPC-3.5 (F) Select for GPC-3.5 {F) connector on Port X,
GPC-7  Select for GPC-7 connector on Port X.
USER DEFINED Calls menu C12, which lets you specify the connector coefficients.
MORE Calls additional connector types to screen.
PRESS <ENTER> Pressing the Enter key implements your menu selleciion.
TO SELECT

Menu C4_P1/C4_P2, Select Connector Type
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MENUS

ALPHABETICAL LISTING C
MENU DESCRIPTION
SELECT BPORT X Applies the four capacitance-coefficient values {o the Open and offset

CONNECTOR TYPE length to the Short. The data appears in the display area of the screen.
V-CONN (M) Select for V-CONN {M) connector on Port X,
V-CONN ({F) Select for V-CONN (F} connector on Port X,
TNC (M) Select for TNC (M) connector on Port X.
TNC (F) Select for TNC (F) connecior on Port X
2.4 mm (M) - Select for 2.4 mm (M) connector on Port X.
2.4 msﬁ(F) Select for 2.5 mm (F) connector on Port X
TYPE N (M) 75Q Select for Type N (M} 75W connector an Port X.
TYPE N (F) 75 Select for Type N (F) 758 connector on Port X.
SPECIAL (M) Select for Special (M) connector on Port X.
SPECIAL {F) Select for Special (F) connector on Poﬂ?X.
USER DEFINED Calls Menu C12, which lets you specify the connector coefficients.
MORE Calls additional connector types to screen. |

PRESS <ENTER> Pressing the Enter key implements your menu selection.
- WHEN COMPLETE

Menu C4A_P1/C4A_P2, Select Connector Type
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIFTION
SELECT
CALIBRATION TYPE
FULL 12-TERM Seiect calibration using all 12 error terms EDF, ESF, ERF, ETF, ELF,
{EXF), EDR, ESH, ERR, ETR, FLR, (EXR).

1 PATH Calls Menu C5A, which lets select a correction for forward- or re-

2 PORT verse-direction error terms.

TRANSMISSION Calls Menu C5B, which lets select a corraction for frequency response

FREQUENCY error terms.

RESPONSE

REFLECTION Calls Menu CBC, which lets select a correction for reflection-only errar

“ONLY terms,

PRESS <ENTER> . Pressing the Enter key implements your menu selection.
TO SELECT :

Menu C5, Select Calibration Type
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MENUS
ALPHABETICAL LISTING C

MENU DESCRIPTION

SELECT
1 PATH 2 PORT
CALIBRATION TYPE

FORWARD PATH For the calibration-correction of the forward transmission and refiection
{811, 821) ' error term, ETF, EDF, ESF, ERF, (EXF).
REVERSE PATH For the calibration-correction of the reverse transmission and reflection
(512, 522} error term, EDR, ESR, ERR, ETR, (EXR).
PRESS <ENTER> Pressing the Enter key implements your selection.
TO SELECT

Menu C5A, Select 1 Path 2 Port Calibration Type

MENU | DESCRIPTION

SELECT
TRANSMISSION
FREQ RESPONSE
CALIBRATION TYPE

FORWARD PATH ~ For the calibration-correction of the forward transmission fre-
(S21) quency-response error term, ETF. (EXF).
REVERSE PATH For the calibration-correction of the reverse transmis-
(512) sion-frequency-response error term, ETR, (EXR).
BOTH PATHS For the calibration-correction of the forward and reverse transmis-
(3821, 512} sion-frequency-response error terms ETF, ETR, (EXF, EXR).

PRESS <ENTER> Pressing the Enter key implements your menu selection.

TO SELECT :

Menu C5B, Select Transmission Freq Response Calibration Type
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

SELECT
REFLECTION ONLY
CALIBRATION TYPE

PORT 1 ONLY
(S11)

PORT 2 ONLY
(522)

BOTH PORTS
(S11, 822)

PRESS <ENTER>
TO SELECT

For the calibration-correction of the forward refiection-only error terms
EDF, ESF, ERF.

For the calibration-correction of the reverse reflection-only error terms
EDR, ESR, ERR. :

For the calibration-correction of the forward and reverse reflection-only
error tarms EDF, ESF, ERF, EDR, ESR, ERR.

Pressing the Enter key implements your menu selection,

Menu C5C, Select Reflection Only Calibration Type

MENU

DESCRIPTION

SELECT USE
OF ISOLATION
IN CALIBRATION

INCLUDE
ISOLATION
(STANDARD)

EXCLUDE
ISOLATION

PRESS <ENTER>
TO SELECT

includes isolation term(s).

Excludes isclation term(s).

Pressing the Enter key implements your menu selection,

Menu C5Ij, Select Use of Isolation
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MENUS

ALPHABETICAL LISTING C
MENU | DESCRIPTION
SELECT
TYPE CF LOAD
BROADBAND Selects caiibration based on the broadband load being used, then cails
FIXED LOAD ment CBA.
SLIDING LOAD Selects calibration based on the sliding load being used. If your low-end
(MAY ALSO frequency is below 2 GHz (4 GHz for V Connector), a fixed broadband
REQUIRE load is also required. ‘
BROADBAND
FIXED LOAD)
PRESS <ENTER> Pressing the Enter key implements your menu selection,
TO SELECT B

Menu C6, Select Load Type

MENU ' DESCRIPTION

BROADBAND LOAD
PARAMETERS

IMPEDANCE Enter the impedance of the load.
XX XXX Q

INDUCTANCE ' Enter the inductance of the load.
KX XXX pH

PRESS <ENTER> Pressing the Enter key implements your menu selection.
WHEN COMPLETE

Menu C6A, Enter Broudband Load Impedance
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

CALIBRATION
SEQUENCE

CONNECT
CALIBRATION
DEVICE(S)

PORT 1:
0 9.:9.0.0.0.9.0.0.9.0.¢ .4

PORT 2:
1 0.0.0.0.0.9.9.9.9.9.9.4

PRESS <ENTER=
TO MEASURE
DEVICE(S)

PRESS <1> FOR
PORT 1 BEVICE

PRESS <2> FOR
PORT 2 DEVICE

Connect the required component ta Port 1.
Connect the required component to Port 2.

Pressing the Enter key seguentially measures the devices connected to
Ports 1 and 2, beginning with Port 1.

Pressing the 1 key, on the keypad, measures the device connecied to
Port 1.

Pressing the 2 key, on the keypad, measures the device connected to
Port 2.

Menu C7-Series, Begin Calibration Sequence

MENU . DESCRIPTION
CALIBRATION
SEQUENCE
SLIDE LOAD Slide the load to the next position, then press the Enter key. Moving the
siide to six different positions provides sufficient data for the program to

TO PCSITION X

PRESS <ENTER>
TO MEASURE
DEVICE (5)

accurately calculate the effective directivity of the system.

Pressing the Enter key begins the measurement.

Menu C8, Slide Load to Position X
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MENUS
ALPHABETICAL LISTING C

MENU DESCRIFTION

CALIBRATION
SEQUENCE

CONNECT Connect Ports 1 and 2 together using the Throughline standard {zero or
THROUGHLINE non-zero length).
XXXXKX
BETWEEN
TEST PORTS

PRESS <ENTER> Pressing the kEnier key begins the measurement.
TO MEASURE
DEVICE(S)

Menu C8, Connect Throughline

MENU DESCRIPTION

CALIBRATION
SEQUENCE

CONNECT Prompts you to connect reference line 1 between test ports.
DEVICE 1
LINE 1 (REF)
XAXXX
BETWEEN
TEST PORTS

PRESS <ENTER> Pressing the Enter key begins the measurement.
TO MEASURE
DEVICE(S)

Menu CA, Connect Device 1, Line
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

CALIBRATION
SEQUENCE

CONNECT
DEVICE 2
LINE/
LOWBAND -
MATCHES
BETWEEN
TEST PORTS

PRESS <ENTER>
TO MEASURE

DEVICE(S)

Connect device 2 hetween the test ports. This will be a LINE for LRL
measurements or LOWBAND MATCHES for LRM measurements.

Pressing the Enter key begins the measurement.-

Menu C8B, Connect Device 2, Line / Lowband

MENU

DESCRIPTION

Menu C8C, Connect Device 2, Line

CALIBRATION
SEQUENCE

CONNECT
DEVICE 2
LINE
XXXXX
BETWEEN
TEST PORTS

PRESS <ENTER>
TO MEASURE
DEVICE(S)

Prompts you to connect the second line standard between the test ports,

Pressing the Enter key begins the measurement.
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MENUS
ALPHABETICAL LISTING

MENU PESCRIPTION

BEGIN CALIBRATION

KEEP EXISTING Keep existing calibration data.

CAL DATA
REPEAT . Repeats the previous calibration.
PREVIOUS CAL
AUTOCAL Call Menu ACAL, which lets you choose AutoCal seitings.
CAL METHOD Displays the calibration method that you have selected—-standard,
} 9.0.9.0.0.0.4 offset short or LRL/LRM.
TRANSMISSION Indicates type of transmission line currently selected, e. g. coaxiai,
LINE TYPE: : waveguide, microstrip.
b 0.4.9.0.9.4.04

CHANGE CAL Calls menu C11A, which allows you o change calibration method and

METHOD AND transmission line type.

LINE TYPE

NEXT CAL STEP Selects the next caiibration step.

PRESS <ENTER> Pressing the Enter key impiements your menu seiection.
TO SELECT

Menu C11, Begin Calibration
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
CHANGE
CAL METHOD

AND LINE TYPE
NEXT CAL STEP

CAL METHOD

STANDARD
(NOT USED FOR
WAVEGUIDE)

OFFSET SHORT
LRL/ARM
TRM

TRANSMISSION
LINE TYPE

COAXIAL

WAVEGUIDE
MICROSTRIP

PRESS <ENTER>
TO SELECT

Seiect next calibration step. Must move cursor o here after making be-
low selections. Pressing the Enter key then moves you to the next step.

This option and the ones below aliow you to select the method
{procedure} to be used to calibrate. This method is independent -
of the calibration type, which may be 12 term, reflection only etc.
Selects offset-short methoed.

Selects LRE or LRM method.

Selects TRM method.

Selects coaxial cable as the transmission line type.
Selects waveguide as the transmission line type.
Selects microstrip as the transmission line type.

Pressing the Enter key implements your menu selection.

-Menu C11A, Select Caltbration Method

A-46

373XXA OM




MENUS

ALPHABETICAL LISTING C
MENU - DESCRIPTION
PORT X Enter the capacitance-coefficient values needed 1o correct for your Opan
OPEN DEVICE device. The capacitive phase shift of the Open is characterized by the
equation: Copen = Co + (C1 X f) + (C2 x %) + (Cax )
ENTER THE
CAPACITANCE

COEFFICIENTS
TERM 1-CO Enter the term 1 coefficient value (x 1071° F).
+ XX XXe- 15
TERM 2-C1 Enter the term 2 coefficient value (x 107%7 F/Hz).
XXX KX e - 27
TERM 3-C2 ‘ Enter the term 3 coefficient value (x 1076 F/HZ?),
=XXX XX e - 36
TERM 4-C3 Enter the term 4 coefficient value {x 107%° F/Hz%).
XXX XX e - 45
ENTER THE
OFFSET LENGTH
OFFSET LENGTH Select to enter and display offset length of Open.
= XX XXXX mm '

PRESS <ENTER> Pressing the Enter key calls C12A_P1/C12A_P2.

WHEN COMPLETE

Menu C12_P1/CI12_P2, Enter the Capacitance Coefficients for Open Devices
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
PORT X
SHORT DEVICE
ENTER THE Provide inductance term entries for the short device such that the fre-
INDUCTANCE guency dependent inductance is Liw) = LO + (L1 * ) + (L2 * 2} & (L3 *
COEFFICIENTS fA3}). These values defauli to zero. They are used in the standard cali-
bration method in combination with the coaxial and microstrip line types.
They are not used in the offset short and LRL/LRM calibration methods.
The catibration kits provided by ANRITSU are not to support these terms.
TERM t - LO Enter the term 1 value.
- XXXXXX e-12
TEBM 2 - L1 Enter the term 2 value.
- XXXXXX e-24
TERM 3 -L2 Enter the term 3 value.
- XXXX. XX e-33
TERM 4 - 1.3 Erder the term 4 value.
— XXXXXX e-42
ENTER THE Enter the length of the offsat device.

OFFSET LENGTH
OFFSET LENGTH

XXX XXXX mm

PRESS <ENTER>
WHEN COMPLETE

Displays the offset length value.

Pressing the Enter key implements your menu selection.

Menu CI12A_P1/CI12A_P2, Enier the Offset Length

A-48

373XXA OM




MENUS

ALPHABETICAL LISTING C
MENU DESCRIPTION
SET
REFLECTION
PAIRING
MIXED Selects different reflection devices (open/short or short/open) {0 be con- '
{OPEN-SHORT nected to Ports 1 and 2 for the calibration sequencing.
SHORT-OPEN)
MATCHED Selects the same type of refiection device (openiopen or short/short) to
(CPEN-OPEN be connected to Ports 1 and 2 for the calibration sequencing.
SHORT-SHORT)
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT '

Menu C13, Set Reflection Poiring Menu

373XXA OM A-49




MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
ENTER
OFFSET LENGTHS
OF SHORTS

PORT t SHORTS

SHORT 1
KX XXXX mm

SHORT 2
XUXXXX mm

PORT 2 SHORTS

SHORT 1
XX XXX mm

SHORT 2
XXXXXX mm

IF USING ONLY
TWO SHORTS,
PORT 2 OFFSETS
SHOULD EQUAL
PORT 1 OFFSETS

PRESS <ENTER->
WHEN COMPLETE

Enter the length that Short 1 is offset from the reference plane.

Enter the length that Short 2 is offset from the reference plane.

Enter the length that Short 1 is offset from the reference plane.

Enter the length that Short 2 is offset from the reference plane,

Pressing the Enter key implements your menu selection.

Menu C14, Enter Offset Lengths (Shorts)
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MENUS

ALPHABETICAL LISTING C
MENU DESCRIPTION
SELECT
WAVEGUIDE
KIT TC USE
-INSTALLED KIT- The lines below indicate the characteristics of the installed waveguide
' calibration kit, it applicable.
IDENTIFIER Displays the type of waveguide used. .
XXXX
CUTOFF FREQ: Displays the cutoff frequency of the waveguide.
XOOLXOKXKXXKK GHz
SHORT 1 Displays the offset length of the first calibration short.
XXX mm
SHORT 2 Displays the offset length of the second calibration short.
XAXXXXXmm
USE INSTALLED Move the cursor to this line and press Enter to use the displayed kit.
WAVEGUIDE KIT ’
USER DEFINED Calls menu C15A, which lets you modify the parameters.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT
Menu C15, Select Waveguide Kit to Use
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIPTION
ENTER WAVEGUIDE
PARAMETERS
WAVEGUIDE Move cursor to this line then press Enter to bring up menu that allows

CUTOFF FREQ
KAXXXXXXXXXX GHz

OFFSET LENGTH
OF SHORT 1
XXXXX mm

OFFSET LENGTH
OF SHORT 2
X XXXX mm

PBESS <ENTER>
WHEN COMPLETE

you to enter waveguide cutoff frequency.

Move the cursor 1o this line and enter the offset iength of Short 1.

Move the cursor o this line and enter the offset length of Short 2.

Pressing the Enter key implements your menu selection.

Menu C154, Enter Waveguide Parameters -

MENU

DESCRIPTION

ENTER
WAVEGUIDE
CUTOFF
FREQUENCY

WAVEGUIDE
CUTOFF FREQ
XXKXKXKXXXXK GHz

PRESS <ENTER>
WHEN COMPLETE

Enter waveguide cutoff frequency.

Pressing the Enter key implements your menu selection,

Menu C156B, Enter Waveguide Parameters
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MENUS

ALPHABETICAL LISTING C
MENU _ DESCRIPTION
SELECT
MICROSTRIP
KIT TO USE
10 MIL KIT Selects parameters for 10 mil UTF kit.
15 MIL KIT Selects parameters for 15 mil UTF kit.
25 MiL. KIT Selects parameters for 25 mil UTF kit. .
USER DEFINED Cells menu C16A, which lets you modify the parameters.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT -

Menu C16, Select Microstrip Parameters

MENU DESCRIPTION
ENTER

MICROSTRIP

PARAMETERS
WIDTH OF Move the cursor to this line and enter the width of the microstrip you are
STRIP using. '
XXX mm
THICKNESS OF Move the cursor 1o this line and enter the thickness of the substrate
SUBSTRATE you are using.
KXXXAXXKX mm
Zc Move the cursor to this fine and enter the characteristic impedance of the
KXXXXX @ microstrip.
SUBSTRATE Move the cursor to this line and enter the relative dielectric constant of
DIELECTRIC the substrate you are using.
XX XX
EFFECTIVE Move the cursor to this line and enter the effective dielectric constant of
DIELECTRIC the microstrip. A recommended value will also be displayed.
XHXX
(RECOMMENDED

1.00)

PRESS <ENTER> Pressing the Enter key implements your menu selection.

WHEN COMPLETE

Menu CI16A, Enter Microstrip Paramefers
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MENUS
C ALPHABETICAL LISTING

MENU DESCRIPTION

ENTER
REFERENCE
IMPEDANCE

REFERENCE Enter the reference impedance (Zp) of the coaxial reference line stan-
IMPEDANCE dard.
XXX XXKQ

PRESS <ENTER> Pressing the Enter key implements your menu selection.
WHEN COMPLETE

Menu C17, Enter Line Impedance

MENU DESCRIPTION
CHANGE LRL/ABM
PARAMETERS
NEXT CAL STEP Selects next calibration step. Must move cursor to here after making be-
: low selections. Pressing the Enter key then moves you to the next step.
Calls menu C18A for one band or C18B for two bands.
NUMBER OF
BANDS USED
ONE BAND : Selects a one-band LRL or LRM calibration.
TWO BANDS Selects a two-band LRL or LRM calibration (that is, a three-line LRL or
concatenated LRL and LRM calibrations).
.LOCATION OF
REFERENCE
PLANES
MIDDLE OF Select reference planes to be at middie of lne 1.
LINE 1 (REF)
ENDS OF Select reference planes to be at end of line 1.
LINE 1 (REF)
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT

Menu C18, Change LRL/LRM Parameters
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MENUS

ALPHABETICAL LISTING C
MENU DESCRIPTION
CHANGE LRL/LRM
PARAMETERS
NEXT CAL STEP Selects next calibration step. Must move cursor to here after making
below selections. Pressing the Enter key then moves you to the next
step, Calls menu C18.
CHARACTERIZE
CAL DEVICES
DEVICE 1 Enter length of line 1.
LINE 1 (REF)
XXXXX mm
DEVICE 2 Select device 2—LINE or MATCH,; if line is sefected, enter length.
LINE /MATCH
XXXXX mm/FULLBAND
PRESS <ENTER> Press Enter o select. If DEVICE 2 is chosen, pressing the Enter key
TO SELECT toggles between LINE and MATCH.
OR SWITCH
Menu C184, Change LRL/LRM Parameters
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MENU

DESCRIPTION

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARACTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
XX XXXX

DEVICE 2
LINE/MATCH
XXXXXXA.OWBAND

DEVICE 3
LINE/MATCH
XX XXXX/MHIGHBAND

FREQ AFTER
WHICH THE USE
OF DEVICE 2
AND DEVICE 3
1S EXCHANGED

BREAKPOINT
XXX XXXXXAXXAXXGHZ

PRESS <ENTER>
TO SELECT
OR SWITCH

Selects next calibration step. Must move cursor to here after making be-
low selections. Pressing the Enter key then moves you to the next step.
Calls menu C19.

Enter length of line 1.

Press Enter to toggie between LINE and MATCH. If LINE is selected, en-
ter line length. If match is selected, LOWBAND is displayed. This indi-
cates that device 2 is the lowband match.

Press Enter to toggle between LINE and MATCH, If LINE is sejected, en-
ter line length. If match is selected, HIGHBAND is displayed. This indi-
cates that device 3 is the high band match.

Enter breakpoint frequency: end of band 1, beginning of band 2.

Pressing the Enter key implements your menu selection.

Menu C18B, Change LRL{ LRM Parameters—Two Band Calibration
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

CHANGE LRIJLRM
PARAMETERS

NEXT CAL STEP

OFFSET LENGTH"
OF REFLECTIVE
DEVICE

QOFFSET LENGTH
X.XXXX mm

TYPE OF
REFLECTION

GREATER
THAN Zo

LESS
THAN Zo

PRESS <ENTER>
TO SELECT

Selects the reflection to have an impedance value less than the refer-

Moves to the naxt calibration step. Must move cursor to here after mak-
ing below selections. Pressing the Enter key then moves you to the next
siep.

Enter the offset length of the reflective device.

Specifies the reflection to have an impedance value greater than the ref-
erence impedance (Zp), This is typically an open device.

ence impedance (Zg), This is typically a short device.

Pressing the Enter key implements the selection.

Menu C19, Change LRL/LEM Parame

ters
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MENU

DESCRIPTION

ENTER
THROUGH LINE
PARAMETERS

OFFSET LENGTH
X XXXX mm

THROUGHLINE
IMPEDANCE
XXXXX Q)

PRESS <ENTER>
WHEN COMPLETE

Enter offset length of through-line device.

Enter the impedance of the through-line device.

Fressing the Enter key brings the next calibration menu.

Menu C20, Change Through Parameters

MENU

DESCRIPTION

CALIBRATION
SEQUENCE
COMPLETED

PRESS
<SAVE/RECALL>
TO STORE CAL
DATA ON DISK

OR

PRESS <ENTER:>
TO PROCEED

Pressing the SAVE/RECALL MENU Key displays menu SR, which lets
you save your calibration data onto a disk or recall previously saved cali-
bration data from a disk. While this menu provides a convenient point at
which to save the calibration data, it is not the only point allowed. You
can use the SAVE/RECALL MENU key at any point in the measurement
program. ' '

Pressing the Enter key implements your menu selection.

Menu Cal_Completed
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MENU DESCRIPTION

APPLY
CALIBRATION

FULL 12-TERM Reflects the type of calibration presently stored in internal memory.
(511, 821
522, 512}

APPLY ON (OFF) Turns calibration on or off.
CALIBRATION

TUNE MODE ON (OFF) For applied Full 12-Term calibration only. When turned off, the ratio of
forward to reverse sweeps is set to the normal 1:1.When turned on, you

- ¢an set the ratio of forward sweeps to reverse sweep from 1.1 fo
10,000:1 (below).

NO. OF FWD (REV)} Lets you enter a value for the number of forward (or reverse} sweeps. Al-
SWEEPS BETWEEN ternatively, this option displays the number of forward sweep (or reverse)
REV (FWD) SWEEPS remaining before a reverse sweep will ocour.

XXXXX SWEEPS
{(XXXXX REMAINING)

PRESS <APPLY CAL> Press the Apply Cal key to apply the stéred calibration.
TO TURN ON/OFF

PRESS <ENTER> Press the Enter key to turn selected mode on/oft.
TO TURN ON/OFF :

Menu Cal_Applied
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MENUS

C ALPHABETICAL LISTING
MENU DESCRIFPTION
DATA
ENHANCEMENT
AVERAGING Averages the measured data over time, as follows:
XXXX MEAS. 1. The sweep stops at the first frequency point and takes a number of
PER POINT readings, based on the selected number of points.

2. The program averages the readings and writes the average value for
that frequency point in the displayed graph. ‘

3. The sweep then advances 1o the next sequential frequency point and
repeals the process.

SAMPLERS USED In the normal mode of operation, three samplers are used per forward or
PER SWEEP reverse sweep; two test samplers and a reference sampier. This resuits
X SAMPLERS in both transmission and reflection parameters simultaneously.

When a device such as a filter with a deep reject-band is measured, hav-
ing both test sampiers on reduces the measurement dynamic range. A
higher noise floor in the reject band of the filter is observed. Selecting
two samplers per sweep turns off one of the test samplers, This elimi-
nates channel interaction and thereby improves the dynamic range.

The drawbacks of using two sampler per sweep are a doubling of mea-
surement time, as two complete one-direction sweeps are needed for
both transmission and reflection parameters.

PRESS <ENTER> Pressing the Enter key implements your menu selection and returns you
TO RESUME CAL to the calibration setup or sequence.

Menu Cal_EM, Enhancement Menu for Calibration
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ALPHABETICAL LISTING

MENU

DESCRIPTION

ADAFTER REMOVAL

12-TERM CALS FOR

X AND Y MUST

EXIST IN THE
CURRENT DIRECTORY

ELECTRICAL LENGTH

OF THE ADAPTER
+XXXXXXX ps

REMOVE ADAPTER

HELP

PRESS <ENTER>
TO SELECT

Displays the electrical iength of the adapter. The value of the electrical
length is used when the two calibrations are merged. it has the same
range as the time delay for reference plane extension and a default value
of 0.0000 ps. :

Calis Menu CARZ, which leads you through the reading of the Y-Y and
X-X calibration tites and the computation of the new 12-term error coeffi-
cients.

Calls Menu EXT_CAR, which provides help text for using this featurs.

Pressing the Enter key implements the selaction.

Menu CARI, Adapter Removal 1

MENU

DESCRIPTION

ADAPTER REMOVAL

READ CAL FULE OF
X TEST PORT
FROM HARD DISK
{ADAPTER ON
PORT 2)

READ CAL FILE OF
X TEST PORT

FROM FLOPPY DISK
(ADAPTER ON
PORT 2)

PRESS <ENTER:>
TO SELECT

PRESS <CLEAR>
TO ABORT

Calls Menu DSK2, which provides instructions.

Calls Menu DSK2, which provides instructions.

Pressing the Enter key implements the selection.

Pressing the Clear key aboris the selection.

Menu CARZ, Adapter Removal 2
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- ADAPTERREMOVAL-

THE ADAFTERREMOVALAPPLICATION PERMITS THE USERTO
ACCURATELYMEASURENON-INSERTABLE DEVICES.  THE
PROCESSINVOLVES USING AN ADAPTEROF KNOWNCLECTRICAL
LENGTHAND PERFORMINGTWORULL 12-TERM CALIBRATIONS.

ORI PORTZ
TESTPORT

X Y

. -
ADAPTER: X RrTmTT Ly LENGTH. [ps]

X ANDY ARE COAXIAL OR WAVEGUIDECONNECTORYPES,
L IS THE LENGTHOF THE ADAPTERI[ps]. ”

- INSTRUCTIONS -

1. CONNECTADAFRTERTO PORT 1.  PERFORMA FULL 12-TERM
CALIBRATION USING Y" ANDY AS THE TEST PORTSAND

STORE CALIBRATION TO DISK (e.g. YPRIME_Y.CAL)
2. CONNECTADAPTERTO PORT 2. PERFORMA FULL 12-TERM

CALIBRATION USING X AND X' AS THE TEST PORTSAND

STORE CALIBRATION TO DISK (e.g. X _XPRIME.CAL).
3. BOTHX ANDY CAL FILES MUSTBE PLACEDIN

THE CURRENTDIRECTORYOF THE HARD OR FLOPPY DISK,
4. ENTERTHE ELECTRICAL LENGTHOF THE ADAPTER.
SELECT <REMOVEADAPTER>TO READ THE X ANDY
CAL FILES AND CALCULATETHE NEWSET OF 12-TERM

ERRORCOEFFICIENTS.  IF DESIRED, SAVE RESULTS.

b

Menu EXT_CAR, Adapter Removal Help Menu
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MENU

DESCRIPTION

ADAPTER REMOVAL

READ CAL FILE OF
THE Y TEST PORT
FROM HARD DISK
(ADAPTER ON
PORT 1)

READ CAL FILE OF
THE Y TEST PORT
FROM FLOPPY DISK
(ADAPTER ON

PORT 1)

PRESS <ENTER>
TO SELECT

PRESS <CLEAR>
TO ABORT

Calis Menu DSK2, which provides instructions.

Calls Menu DSK2, which provides instructions.

Pressing the Enter key implements the selection.

Pressing the Ciear key aborts the selection.

Menu CAR3, Adapter Removal 3

MENU

DESCRIPTION

ADAPTER REMOVAL

COMPUTING NEW
12-TERM ERROCR
COEFFICIENTS

Information iext.

Menu CAR4, Adapter Removal 4
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C ALPHABETICAL LISTING
MENU DESCRIPTION
SELECT
DISPLAY MODE
SINGLE Selects a single channrel for display. You select the type of display in
CHANNEL menu GT1 or GT2.
DUAL Selects Channels 1 and 3 for display. You seiect the type of dispiay in

CHANNELS 1 & 3

OVERLAY DUAL
CHANNELS 1 & 3

DUAL
CHANNELS 2 & 4
OVERLAY DUAL
CHANNELS 2 & 4
ALL FOUR
CHANNELS

PRESS <ENTER>
TO SELECT

menu GT1 or GT2.

Lets you simultaneously view the Channel 1 data superimposed over the
Channet 3 data on a single display. Channei 1 trace dispiays in red and
Channel 3 in yellow.

Selects Channels 2 and 4 for display. You select-the type of display in
menu GT1 or GT2.

Lets you simultanecusly view the Channel 2 data superimposed over the
Channel 4 data on a single display. Channel 2 trace displays in red and
Channel 4 in yellow.

Selects allfour channels for display. You select the type of display in
menu GT1 or GT2.

Pressing the Enter key implements your menu selection. The menu re-
mains on the screen until another menu is selected for display or untit the
CLEAR/RET LOC key is pressed.

Menu CM, Select Display Mode
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m O

MENU

DESCRIPTION

DISCRETE FILL

INPUT START,
INCR, POINTS,
THEN SELECT
“FILL RANGE”

START FREQ
XHKXXXXXKKXK GHz

INCREMENT
XXHXKXKKXKXAK GHz

NUMBER OF PTS
KXXX POINT(S)

STOP FREQ
XXXXXXKKXXXXX GHz

FILL RANGE
{ XXXX ENTERED)

INDIVIDUAL
FREQ INSERT

CLEAR ALL

FINISHED :
BETURN TO SWP

PRESS <ENTER>
TO SELECT

Clears all entries displayed above.

This menu is used to create one or more ranges of discrete equally
spaced frequency points.

Enter the first frequency of the range. -

Enter the increment (step size) between one frequency and the next.
Enter the number of frequency points in the range.

Enter the stop frequency, in GHz.

Moving the cursor here and pressing Enter féiisl the range and shows the

number of frequencies selected (in NUM OF PTS above).

Calls menu DF2, which aliows you to. set the individual frequencies.

Closes this menu,

Pressing the Enter key implements your menu selection.

Menu DF], Discrete Fill
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E | ALPHABETICAL LISTING
MENU DESCRIPTION
INSERT
INDIVIDUAL
FREQUENCIES

INPUT A FREQ, Enter the start frequency, increment frequency, and number of points;
PRESS <ENTER> then select the FILL RANGE menu option, below.
TO INSERT
NEXT FREQ Enter the sweep start frequency, in GHz.
XXXXXXXKXXKXX GHz |
XXXX FREQS ‘Enter the frequency, in GHz, by which you want to increment the start
ENTERED frequency.

LAST FREQ WAS
KAXKKXXXKXXAKXKK GHz

AUTO INCR ON (OFF) Enter the number of points.
XXX KXXXXXXXXX GHz
PREVIOUS MENU Enter the stop frequency, in GHz.
PRESS <ENTER> Press the Enter key to implements your menu selection or to turn a se-
THEN SELECT lection on or off.

OR TURN ON/OFF

Menu DF2, Insert Individual Frequencies
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Slw)

MENU

DESCRIPTION

WARNING

DEFAULT
PROGRAM
SELECTED

CONTINUING
WILL ERASE
CURRENT
SETUP AND
CALIBRATION

PRESS
<PEFAULT PRGM>
TO CONFIRM

OR

PRESS <CLEAR>
TO ABORT

Pressing the DEFAULT PROGRAM key a second time resets the 360
VNA to its default settings. Press the DEFAULT PROGRAM key, the "0”
key, then the DEFAULT PROGRAM key again clears all internal memo-
ries. This keying method can be used to clear memories of data used for

classified operations.

Pressing the CLEAR key implements your menu selection.

Menu DFLT, Defuult Program Selected
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ALPHABETICAL LISTING

MENU

DESCRIPTION

DIAGNOSTICS
START SELF TEST
READ SERVICE LOG
INSTALLED OPTIONS
PERIPHERAL TESTS
TROUBLESHOOTING

(FOR SERVICE
USE ONLY)

H/W CALIBRATIONS
(FOR SERVICE
USE ONLY)

AUTOCAL ASSURANCE

PRESS <ENTER>
TO SELECT

Starts a self test of the 371XXA.
Calls Menu DG2, which gives you options for using the Service Log.
Displays the fitted options.

Calls Menu DGR, which provides tests for peripherals such as the CRT,
front panel, externai keyboard, printer and GPIB interfaces.

Calis Menu DG4, which provides options for troubleshooting the 371XXA
hardware. This menu is intended for use by a qualified service techni-
cian. Refer to the Model 371XXA Maintenance Manual for additional in-
formation.

Calls Menu DGS5, which provides for invoking calibration routines for use
by a qualified service technician. Refer {o the Mode! 371 XXA Mainte-
nance Manual for additional information.

Calls Menu ACAL_ASSUR, which provides for performing AutoCal assur-
ance rolines. :

Pressing the Enter key implements your menu selection.

Menu DG1, Diagnostics 1
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MENU ' DESCRIPTION

WARNING

DEFAULT
PROGRAM
SELECTED

CONTINUING
‘WILL ERASE
CURRENT
SETUP AND
CALIBRATION

PRESS Pressing the DEFAULT PROGRAM key a second time resets the VNA to
<DEFAULT PROGRAM> its default settings. Press the DEFAULT PROGRAM key, the “0” key,
TC CONFIRM then the DEFAULT PROGRAM key again clears all internal memories.
This keying method can be used to clear memories of data used for clas-
sified operations.

PRESS <CLEAR> Pressing the CLEAR key implements your menu selection.
TO ABORT

Menu DG2, Troubleshooting

MENU DESCRIPTION
PERIPHERAL TESTS
CRT Provideds a graphic display for evaluating screen colors and linearity.
FRONT PANEL Provides for testing the front panel keys.
EXTERNAL _ Provides for testing the extemnal keyboard connacted to the Keyboard
KEYBOARD connector on the front panel.
PRINTER INTERFACE * Provides for testing the printer interface.
GPIB INTERFACE Provides for testing the GPIB interface.
PREVIOUS MENU Returns to Menu DG1.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
. TO SELECT

Menu DG3, Diagnostics 3
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MENLU DESCRIPTION
FLOPPY DISK
UTILITIES
DISPLAY Directory displays in the screen's data area. Press <1> for previous
DIRECTORY page, <2> for next page, <0> for first page, and <3> for last page.
DELETE FILES | Calls DSK6, which lets you delete data files.
COPY FILES Calis DSKE, which lets you copy files to the hard disk.
TO HARD DISK
FORMAT Formats the floppy disk.
FLOPPY DISK
"COMMAND LINE Prompts a one-line diaiog box that allows you io enter a command. The
dialog box remains open only for the user inierface.

HARD DISK Calls DSK1-HD, which provides hard disk utilities.
UTILITIES '

PRESS <ENTER> Pressing Enter implements your menu selection. You will be returned to

TO SELECT the previous menu when your seiection is made.

Menu DSK_FD, Floppy Disk Utilities

MENU DESCRIPTION

HARD DISK

UTILITIES
DISPLAY | Directory disptays in the screen’s data area. Press <t> for previous
DIRECTORY page, <2> for next page, <0> for first page, and <3> for last page.
DELETE FILES Calls DSK6, which lefs you delete datz files.
COPY FILES Calls DSKS, which lets you copy files 1o the floppy disk.
TO FLOPPY DISK
FORMAT - Formats the hard disk.
HARD DISK
COMMAND LINE Prompts & one-line dialog box that allows you 10 enter a command, The

dialog box remains open only for the user interface.

FLOPPY DISK Calis DEK1-FD, which provides floppy disk utilities.
UTILITIES

Menu DSK_HD, Hard Disk Utilities
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MENU DESCRIPTION
SELECT FILE
TO READ
FILE 1 Disptays the data stored in file number 1.
FILE.2 Displays the data stored in file number 2.
FILE 3 Displays the data stored in file number 3.
FILE 4 ' Displays the data stored in file number 4.
FILE 5 : Displays the data stored in file number 5.
FILE & Displays the data stored in file number 6. -
FILE 7 Displays the data stored in file number 7.
FILE 8 Dlisplays the data stored in file number 8.
PREVIOUS MENU Returns to the previous menu.
PHESS <ENTER> Pressing the Enter key implements your menu selection,
TO SELECT
PRESS <1> FOR Pressing the “1* key on the keypad returns to the previous page.
PREVIOUS PAGE :
PRESS <2> Pressing the “2" key on the keypad produces the next page.
FOR NEXT PAGE '

Menu DSK2, Select File to Read
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MENU

DESCRIPTION

SELECT FILE
TO OVERWRITE

CREATE NEW FILE
FILE 1

FHLE 2

FILE3

FILE 4

FILE S

FILE &6

FILE 7

FILE 8

PREVIOUS MENU

PRESS <ENTER>
TO SELECT

PRESS <1> FOR
PREVIOUS PAGE

PRESS <2>
FOR NEXT PAGE

Select file number 1 to be overwritten with new data.

Select file number 2 to be overwritien with new data.

Select file number 3 10 be overwritten with néw data.

Select file number 4 to be overwritten with new data.

Seiect file number 5 to be overwritten with new data. |
Select file number 6 to be overwritten with new data.

Select file number 7 to be overwritten with new data.

Select file number 8 to be overwritten with new data.

Returns to the previcus menu.

Pressing the Enter key implements your menu selection.

Pressing the “1" key on the keypad returns to the previous page.

Pressing the “2° key on the keypad produces the next page.

Menu DSK3, Select File to Querwrite
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MENU " DESCRIPTION
TYPE OF FILES
TO DELETE
FRONT PANEL Calls Menu DSK7, which provides & list of front panel and calibration
SETUP AND data file.
CAL DATA
TRACE DATA Calls Menu DSK7, which provides a list of trace datz files to delete.
TABULAR DATA Calls Menu DSK7, which provides a list of tabular data files to delete.
TEXT DATA ' Calls Menu DSK7, which provides a list of fext files to delete.
S2P DATA Calls Menu DSK7, which provides a Hist of-52P data files o delete.
BITMAP DATA Calls Menu DSK7, which provides 2 list of bitmap files to delste.
HPGL DATA Calls Menu DSK7, which provides a list of HPGL files to delete.
ALL TYPES (*.7) Calls Menu DSK7, which provides a fist of all file types.
PREVIOUS MENU Returns o the previous menu.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT

Menu DSKE, Type of Files to Delete
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" PREVIOUS MENU

PRESS <ENTER=>
TO SELECT

PRESS «<i» FOR
FREVIOUS PAGE

PRESS <2>
FOR NEXT PAGE

Returns to the previous menu.

Pressing the Enter key implements your menu-selection.

Pressing the “1" key on the keypad returns 1o the previous page.

Pressing the “2" key on the keypad produces the next page.

D MENUS
E ALPHABETICAL LISTING
MENU DESCRIPTION
SELECT FILE
TO DELETE
FILE 1 Selacts file number 1 data to be deleted.
FILE 2 Selects file number 2 data to be deleted.
FILE3 Selects file number 3 data to be deleted.
FILE 4 Selects file number 4 data to be deleted.
FILE 5 Selects fite number 5 data to be deleted.
FILE 6 Seiscts file number 6 data to be deleted.
FILE 7 Selects file number 7 data to be deleted.
FILE 8 Selects file number 8 data o be delsted.

Menu DSK7, Select File to Delete
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try O

- MENU DESCRIPTION
TYPE OF FILES
TO COPY
FRONT PANEL Calls Menu DSKS, which provides a list of front panel and calibration
SETUP AND data file.
CAL DATA
" TRACE DATA _ Calls Menu DSKS, which provides a list of trace data files to copy.
TABULAR DATA Calls Menu DSKS, which provides a list of tabular data files to copy.
TEXT DATA Calls Menu D3K, which provides a list of text files to copy.
S52P DATA Calls Menu DSKS, which provides a list of-S2P files to copy.
BITMAP DATA Calis Menu DSK9, which provides a list of bitmap files to copy.
HPGL DATA Calls Menu DSK9, which provides a list of HPGL files to copy.
ALL TYPES (*.%) Calis Menu DSKS$, which provides a list of all file types.
PREVIOUS MENU Returns to the previous menu.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT

Menu DSKS, Type of Files to Copy
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MENU DESCRIPTION
SELECT FILE
TO COPY
FILE 1 Selects file number 1 data to be copied.
FILE 2 Selects file number 2 data to be copied.
FILE 3 Selects file number 3 data to be copied.
FILE 4 ~ Selects file number 4 data to be copied.
FILE 5 ' | Selects file number 5 data to be copied.
FILE 6 Selects file number 6 data to be copied.
FILE 7 Selects file number 7 data to be copied.
FILE 8 Selects file number 8 data to be copied.
PREVIOUS MENU Returns to the previous menu,
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT
PRESS <1> FOR Pressing the “1" key on the keypad retums to the previous page.
PREVIOUS PAGE :
PRESS <2»> Pressing the “2" key on the keypad produces the next page.
FOR NEXT PAGE

Menu DSK9, Select File to Copy

MENU DESCRIPTION
CAPTURE Captures the tabular data to a file when the Enter key is pressed.
TABULAR DATA
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO CONTINUE :

Menu DSK10, Capture Tabular Data
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MENU DESCRIPTION
CAUTION: ALL
FLOPPY DISK DATA
WILL BE ERASED
INSERT DISK Ensure that you have the correct floppy diskette for formatting, then
TO FORBMAT press the Enter key to begin the formatting process.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO CONTINUE
Menu DSK11, Format Floppy Disk
MENU DESCRIPTION
CAUTION: ALL
HARD DISK DATA
WiLL BE ERASED
ASSUME HARD DISK Assumes that the hard disk is ready to be formatied; press the Enter key
READY TO FORMAT to begin the formatting process. '
PRESS <ENTER> Pressing the Enter key implements your menu selection,
TC CONTINUE

Menu DSKI12, Format Hard Disk
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MENU DESCRIPTION
DATA
ENHANCEMENT
AVERAGING Averages the measured data over fime, as follows:
XXXX MEAS. 1. The sweep stops at the first frequency point and iakes a number of
PER POINT readings, based on the selected number of points.
2. The program averages the readings and writes the average vaiue for
that frequency point in the displayed graph. '
3. The sweep then advances to the next sequential frequency point and
repeats the process.
SMOOTHING Smooths the measured data over frequency, as follows:
XXX PERCENT 1. The program divides the overall sweep into smaller segments, based
OF SWEEP on the selected percent-of-span. {Refer to paragraph 4-4c and Figure

SAMPLERS USED
PER SWEEP
X SAMPLERS

4-23 for a description and example of smocthing.)

2. It takes a data reading at each frequency point within that per-
cent-of-span segment.

3. It averages the readings with a raised Hamming window and writes
that magnitude value at the mid-frequency point of the segment in the
displayed graph or Smith chart.

4. It then advances the percent-of-span segment to encompass the next
sequential group of frequency points and repeats the process.

in the normal mode of operation, three samplers are used per forward or
reverse sweep, two test samplers and a reference sampler. This results
in both transmission and reflection parameters simultaneocusly.

When a device such as a filter with a deep reject-band is measured, hav-
ing both test sampiers on reduces the measurement dynamic range. A
higher noise floor in the reject band of the filter is observed. Selecting
two samplers per sweep turns off one of the test samplers. This elimi-
nates channel interaction and thereby improves the dynamic range.

The drawbacks of using two sampler per sweep are a doubling of mea-
surement time, as two complete one-direction sweeps are needed for
both transmission and reflection parameters.

Menu EM, Enhancement Menu
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MENUS
ALPHABETICAL LISTING ' G

MENU DESCRIPTION

SWEPT FREQUENCY
GAIN COMPRESSION

NOMINAL OFFSET Shows gain of nominal offset. This value is the approximate gain (or ioss)
XX XX dB of the external devices preceding the AUT (amplifier under test). Spe-
cifically, the gain of the ampiifier and attenuator combination. This value
is used whenever flat test port power is turned OFF (while stili existing)
to prevent an unexpected jump in the power to the AUT.

CALIBRBATE Calls Menu GC_SUS, which provides calibration options.
FOR FLATNESS
- (NO CAL EXISTS)

FLATNESS Shows value of the flatness correction.

CORRECTION

AT -XX.XX dBm

CALIBRATE Calls Menu GC_RCVR, which provides calibration options.

RECEIVER

(NO CAL EXISTS)

NORMALIZE 521 Calts Menu GC_NORM.

(NOT STORED)

GAIN COMPRESSION This option is used with marker search functions. Value has a range
POINT {0 dB REF) from 0.05 to 9.98 dB and a default value of 1.00 dB. The search vaiue is
XX XX dB [negative] the gain compression point value. The reference is based on

{maximum)} with tracking ON.

TEST AUT Closes the extended menu and displays the dual channels 1 & 3, with
channei 3 active.

EXIT APPLICATION Exits the gain compression application and returns to S-parameter mea-
surements. i restores the measurement setup.

Menu GC1, Swept Frequency Gain Compression
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MENUS

ALPHABETICAL LISTING

- SWEPTFREQUENCY GAIN COMPRESSION

&T?N TESTPORTS ATTN

—{\é_m 2

NOMINALOFFSET

- CALIBRATION INSTRUCTIONS -

TEST PORT 1 POWER SHOULD BE APPROXIMATELY=

AUT(x dB compression spec} - AUT(gain} - 15 dB

FORT 2 INPUT POWERSHOULD BE LESS THAN 0 dBm
{UNLESS OPTION 6 1S INBTALLED).

NOMINAL OFFSET = APPROXIMATE GAIN (OR LOSS)
OF EXTERNALDEVICES PRECEDINGTHE AUT.

DEFAULT DISPLAY 1S DUAL CHANNELA-3 IN WHICH
CHANNELT = b2/1 [dBm] AND CHANNEL3 = 821

- MEASUREMENT INSTRUCTIONS -

AFTER THE AUT IS CONNECTEDNORMALIZE S21.

INDICATE THE GAIN COMPRESSION POINT VALUE (X dB)
AND SELECT <TEST AUT>.

INCREASE TEST PORT 1 POWER UNTIL A 1 dB (or x dB)

DECREASE INS21 IS OBSERVED.

Menu EXT _GC1, Gain Compression Help Menu 1
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MENUS |
ALPHABETICAL LISTING

MENU

DESCRIPTION

SWEPT POWER
GAIN COMPRESSION

SET FREQUENCIES

P START
~XX. XX dBm

P STOP
XX XX dBm

STEPSIZE
XXX dB

ATTENUATION

GAIN COMPRESSION
POINT {(MAX REF)
XX XX dB

NOMINAL OFFSET
-XX. XX dB

MORE

PRESS <ENTER>
TO SELECT

~ cation.

Calls Menu GC3, with is companion Menu EXT_CG3.

Calls Menu GC_DF2, with it exiended menu EXT_GC_DF2. There the
you may enter from 1 to 10 discrete frequencies to be used by the appli-

Defines the power sweep. The start and stop are limited by the actual
power controf range of the internal source. The stepsize resolution is
limited to 0.05 dB.

Calls Menu GC_SU2, which lets you set attenuation values.

This option is used with marker search functions. Vaiue has a range
from 0.05 to 9.99 dB and a default vaiue of 1.00 dB. The search value is
[negative] the gain compression point value. The reference is based o
(maximum) with tracking ON. ' :

This value is the approximate gain (or loss) of the external devices pre-
ceding the AUT. Specifically, the gain of the amplifier and attenuator
combination. This value is used whenever power linearity is turned OFF
{white still existing) to prevent an unexpected jump in the power to the
AUT.

Pressing the Enter key implements your menu selection.

Menu GC2, Swept Power Gain Compression 1 .
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: ' MENUS
G ALPHABETICAL LISTING

- SWEPT POWER GAIN COMPRESSION -

PORTL PORTZ
AMP CATTN TESTPORTS ATTN

g &
§ ‘%\, 0 2N }.

NOMINALOFFSET

- CALIBRATION INSTRUCTIONS -
1. SET FREQUENCIES (FROM 1 TO 10 FREQS ALLOWED).

2. P START POWER SHOULD BE APPROXIMATELY =
AUT (x di3 compression spec) — AUT (gain) — 15 dB,

3. P STOP SHOULD BE 20 dB HIGHER THAN P START.

4, PORT 2 INPUT POWER SHOULD BE LESS THAN G dB
(UNLESS OFTION 6 IS INSTALLED).

5. INDICATE THE GAIN COMPRESSION POINT VALUE (x dB).

6. NOMINAL OFFSET = APPROXIMATE GAIN (OR LOSS)
OF EXTERNAL DEVICES PRECEDING THE AUT.

Menu EXT GC2, Gain Compression Help Menu 2
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MENUS
ALPHABETICAL LISTING G

-MENU DESCRIPTION

SWEPT POWER
GAIN COMPRESSION

CALIBRATE Calls Menu GC_SUSA with extended menu EXT_GC_SUB8A and menu

FOR LINEARITY GC_SU8A_ABORT. Upon a successtul power linearity calibration, menu
{NO CAL EXISTS) GC2 reappears with (CAL EXISTS) and linearity correction ON.
LINEARITY ON (OFF) Toggles the linearity correction on and off.

CORRECTION -

CALIBRATE Cails Menu GC_RCVR.

RECEIVER

{NO CAL EXISTS)

NORMALIZE S21 Calls Menu GC_NORM.

(NOT STORED)

AUT TEST TYPES

GAIN COMPRESSION Closes the extended menu and displays the dual channels 1 & 3, with
channel 3 active. Up to this point, the system is sweeping frequencies.
Once <Test AUT> is pressed, the power sweep mode is turned ON and
the system goes into single sweep and hold. One power sweep at the
current power freq is done and the system goes into hold with Bias and
RF ON. Pressing the Hold key will restart the sweep.

AM/PM Cioses the extended menuand dispiays dual channel 2 & 4, with Channel
4 becoming active.The power sweep mode is activaled and the VNA
goes into continuous sweep. The power sweeps at the current power fre-
quency; the marker function is turned off, but markers remain. Channel 2
displays 321 on a Phase graph and Channel 4 displays S21 on a Log
Magnitude graph.

MULTIPLE FREQ Calls Menu GC4.

GAIN COMPRESSION

RETURN TO SWEPT Returns program to the swept frequency operational mode.

FREQUENCY MODE

PREVIOUS MENU Returns to previous menu.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT

OR TURN ON/OFF

Menu GC3, Swept Power GGain Compression 2
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MENUS

ALPHABETICAL LISTING

- SWEPT POWER GAIN COMPRESSION -

BORTE PORT2
AMP AT;E'N TESTPORTS ATTH :
P~ < < §
i < PoE =

MORAIRDE OERFESQET

- CALIBRATION INSTRUCTIONS -
LINEARITY CALIBRATION IMPROVES ACCURACY.

RECEIVER CALIBRATION IS DONE AT P STOP.
NORMALIZE S21 iS DONE AT P START.

DEFAULT DISPLAY IS DUAL CHANNEL 1-3 IN WHICH
CHANNEL 1 = b2/1 [dBm] AND CHANNEL 3 = 521

-MEASUREMENT INSTRUCTIONS-
AFTER THE AUT IS CONNECTED, NORMALIZE 821,
SELECT <GAIN COMPRESSION> OR <AM/PM> AUT TEST.

MARKERS CAN BE USED TO LOCATE THE 1 dB (or x dB)

COMPRESSION POINT. CHANGE THE POWER FREQUENCY TO.

MEASURE EACH OF THE OTHER POWER SWEEPS.

SELECT <MULTIPLE FREQ GAIN COMPRESSION> TO TEST

THE AUT AT ALL THE SWEPT POWER FREQUENCIES. THE
RESULTS ARE COMPUTED UNDER THE ASSUMPTION THAT
P OUTPUT AT P START IS IN THE AUT'S LINEAR REGION.

Menu EXT_GC3, Gain Compression Help Menu 3
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MENUS

ALPHABETICAL LISTING

MENU

DESCRIPTION

MULTIPLE FREQUENCY
GAIN COMPRESSION

TEST AUT

TEXT DATA
TO HARD DISK

TEXT DATA
TO FLOPPY DISK

SWEPT POWER
GAIN COMPRESSION

RETURN TO SWEPT
FREQUENCY MODE

PRESS <ENTER>
TO SELECT

Calls Menu GC4_ABORT; and # turns on the power sweep mode and
conducts a power sweep at each of the swept power frequencies. The
gain compression points are computed under the assumption that P Qut-
put at P Start is in the AUT's linear region. The frequency, power in, and
power out values are listed in a table. The power out versus frequency
number is displayed in on a graph..

When either Text Data tc Hard Disk or Text Data 1o Floppy Disk are se-
iected, the appropriate disk save file menu DSKx is displayed and the ta-
ble is captured and recorded in a text file.

Calls Menu CG3, which let you pefform a Swept Power Gain Compres-
sion measurement. :

Pressing the Enter key implements your menu selection.

Menu GC4, Multiple Frequency Gain Compression 1

MENU

DESCRIPTION

MULTIPLE FREQUENCY
GAIN COMPRESSION

TESTING AUT

PRESS <CLEAR>
TO ABORT

Pressing the Clear key aborts the Multiple Frequency Gain Compression.

Menu GC4_ABORT, Multiple Frequency Gain Compression 2
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MENUS

ALPHABETICAL LISTING

- MULTIPLE FREQUENCY GAIN COMPRESSION POINT -

SWEPT POWER FREQUENCIES

CONOU RGN

XX XX

KX KX

XOOLXXXKXXXXXK GHz
XAEXXXXXXAXXXK GHz
KXXXHUXXXKAKXX GHz
XXKXXKKXXAXXK GHz
XXXXXKXXXKXXK GHz
XXX XXXXXXKXXK GHz
XXX XKKXKXKXKK GHz
XHXXXXKKXXKXX GHz
XK XXXXXXKAX GHz

POWER IN

XX XX dBm
-XX. XX dBm
~XX. XX dBm
XX XX dBm
-XX.XX dBm
XX XX dBm
~XX.XX dBm
XX XX dBm
-XX.XX dBm

POWER QUT

-XX XX dBm
XX XX dBm
~XX. XX dBm
~XX.XX dBm
-XX. XX dBm
XX XX dBm
-XX. XX dBm
-XX. XX dBm
-XX. XX dBm

POWER OUT [dBm)] 1.00 dB GAIN COMPRESSION POINT
1 2 3 5 6 8 9 10
FREQUENCY NUMBER

Menu EXT GC4, Gain Compression Help Menu 4
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MENUS

ALPHABETICAL LISTING ' G
MENU DESCRIPTION
SWEPT POWER
FREQUENCIES
INPUT A FREQ, This menu performs in a similar manner to the Menu DF2, Insert Individ-
PRESS <ENTER> uaf Fregquencies. The list is updated and kept in ascending order. Any
TO INSERT frequencies which are added or deleted force a resorting of the list. The
user can enter from 1 to 10 swept power frequencies.
SWEPT POWER Enter the swept power frequencies using the keypad or knob. Press
FREQUENCY" <ENTER> to insert into the swept power frequency list
OO XXOCHX XK GHz
CLEAR FREQ NUMBER Enter the number of the frequency 1o remove frem the list using the key-
XX pad or knob. Press <ENTER> to remove the selection from the list.
CLEAR ALL Press <ENTER> to remove all the frequencies from the swept power fre-
: guency list.
FINISHED, After the swept power frequency list is entered, this returns to menu
RETURN TO POWER GC2.
SWEEP SETUP
PRESS <ENTER> Pressing the Enter key implements your menu selaction.
TO SELECT

Menu GC_DF2, Swept Power Frequencies

373XXA OM A-87




MENUS
ALPHABETICAL LISTING

SWEPT POWER FREQUENCIES

- MULTIPLE FREQUENCY GAIN COMPRESSION -

KAXAXKXXKAXXXK GHz
XXX XXXXXXAXK GHz
XXX XAXKXKAXKX GHz
XXX XXKKXXKKX Gz
XXHXXKXKXXXKX GHz
XHHKXAKXKKKKAX GH2
XXXXXXKXXKAX GHz
XXX XXXKXKXXX GHz

XXX XXXXXXKXX GHz

1
2
3
4.
5.
6
7
8
9
1

0. XXOUXOOXXXX GHz

Menu EXT GC_DF2, Gain Compression Help Menu 5

MENU

DESCRIPTION

SWEPT POWER
GAIN COMPRESSION

PORT 1 ATTN
0*10 dB (0 - 70)
PORT 2 ATTN
0*10 dB (0 - 40)
PREVIOUS MENU

PRESS <ENTER>
TO SELECT

Aftenuates the microwave source power at port 1 from 0 to 70 dB, in
10 dB steps. The power is attenuated before being applied to Port 1 for a
forward transmission or reflection test (Sg1 or Sq1, respectively).

Attenuates from O to 40 dB (10 dB steps) the microwave power being in-

put to Port 2 from the device-under-test (DUT).
Returns {o the previous menu.

Pressing the Enter key implements your menu selection.

Menu GC_SUZ, Swept Power Gain Compression 2
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MENUS

ALPHABETICAL LISTING

MENU

DESCRIPTION

CALIBRATE FOR
LINEAR POWER

FORWARD
DIRECTION ONLY

START LINEAR
POWER CALIBRATION

PREVIOUS MENU

PRESS <ENTER>
TO SELECT

The power linearity calibration is done for each of the swept power fre-
guencies across the power sweep range. The resolution of the calibration
points is 0.25 dB. The maximum will be equal to the power sweep step

BiZe.

The Linear Power Calibration is only done in the forward direction.

Starts the linear power calibration.

Returns to previous menu.

Pressing the Enter key implements your menu selection.

Menu GC_SUSA, Calibrate for Linear Power

MENU

DESCRIPTION

LINEAR POWER
CALIBRATION

CALIBRATING FOR
LINEAR POWER . ..

PRESS <CLEAR:
TO ABORT

Pressing the Clear key aboris the Linear Power Calibration.

Menu GC_SUBA-ABORT, Abort Calibrate for Linear Power
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MENUS

ALPHABETICAL LISTING

- LINEAR POWER CALIBRATION -

- CALIBRATION INSTRUCTIONS -
LINEAR POWER CALIBRATION ADJUSTS THE SOURCE QUTPUT
POWER FOR EACH POWER FREQUENCY POINT ACROSS THE POWER
SWEEP RANGE TO PROVIDE A LINEAR POWER LEVEL AT THE
TEST PORT (FORWARD DIRECTION ONLY),

- INSTRUCTIONS -

1. PRESET, ZERO, AND CALIBRATE THE POWER METER.

2. CREATE AND ACTIVATE THE POWER METER'S CAL g
FACTOR LIST FOR THE POWER SENSOR BEING USED.

3. CONNECT THE POWER METER TO THE DEDICATED GPIB
INTERFACE AND THE POWER SENSOCR TO THE TEST PORT.

4. SELECT <START LINEAR POWER CALIBRATION:.

XXKX

Menu EXT GC_SUSA, Gain Compression Help Menu 6
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MENUS
ALPHABETICAL LISTING G

MENU DESCRIPTION

RECEIVER This menu lets you see if you have a good connection of the throughiine
CALIBRATION before capturing the data by pressing <Enter>. The calibration may be
aborted by pressing <Clear>. In both cases, manu GC1 or GC2 is dis-
played.

CONNECT
THROUGHLINE
BETWEEN
TEST PORTS

INCLUDE ANY
COMPONENTS WHICH
ARE PART OF THE
MEASUREMENT PATH

WAIT FOR ONE
COMPLETE SWEEP
BEFORE STORING

‘PRESS <ENTER> Pressing the Enter key stores the receiver calibration.
TO STORE

PRESS <CLEAR> Pressing the Clear key aborts the Receiver calibation.
TO ABGRT

Menu GC_RCVR, Receiver Calibration
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MENUS

G ALPHABETICAL LISTING
MENU DESCRIFPTION
NORMALIZE 521 This menu lets you see if you have a good connection of the throughiine
before capiuring the data by pressing <Enter>. The calibration may be
aborted by pressing <Clear>. In both cases, menu GC1 or GC3 is dis-
played. :
CONNECT AUT
AND APPLY BIAS
~ WAIT FOR ONE
COMPLETE SWEEP
BEFORE STORING
PRESS <ENTER> Pressing the Enter key stores the Normalized 821 calibration.
TO STORE : -
PRESS <CLEAR> Pressing the Clear key aborts the Normalized S21 calibation.
TO ABORT

Menu GC_NORM, Normaualize S21
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MENUS

ALPHABETICAL LISTING

MENU

DESCRIPTION

ALSC BE

SELECT LABEL
ABCDEFGHIJKLM
NOPQRSTUVWXYZ
0123456789/()-
H#$%E @A )~

7\ 8P

-BKSP CLR DONE

TURN KNOB
TO INDICATE
CHARACTER OR
FUNCTION

PRESS <ENTER>
TO SELECT
NUMBERS MAY

SELECTED
USING KEYPAD

Name your file using the rotary knob to select ietters, numbers, or both,
A letter or number tums red to indicate that the letter/number has bean
chosen for selection. Pressing the Enter key selects the istter or number.
the name you spell out displays in the area below “SELECT NAME." You
are allowed up {o eight characters for a file name ang tweive characters
for a label.

For keyboard command line entry.

Selecting “BKSP” deletes the last letter in the name displayed above.
Selecting “CL.R" deletes the entire name.
Selecting “DONE” signals that you have finished writing the name.

Use the rotary knob to indicate the letter or number you wish to select.
You can use the up-arrow and down-arrow keys {o move between rows.

Pressing the Enter key implements your menu selection. The menu re-
mains on the screen until another menu 18 selected for display or until the
CLEAR/RET LOC key is pressed.

You may also seiect numbers and decimals using the keypad.

Menu GP5, Select Naome
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIFTION

GPiB ADDRESSES

IEEE 488.2
GPIB INTERFACE

ADDRESS:
6

DEDICATED
GPIB INTERFACE

EXTERNAL SOURCE 1
4

EXTERNAL SOURCE 2
5

PLOTTER
8

POWER METER
13

FREQUENCY COUNTER
7

Selects the GPIB address for the 371XXA analyzer. The default address
is 6.

Selects the address for external source 1. The default address is 4.
Selects the address for external source 2. The default address is 5.
Selects the address for a compatible plotter. The default address is 8.
Selects the address for an HP4370 Power Meter. The default address is

13.

Selects the address for an external frequency counter. The defauit ad-
dress is 7.

Menu GP7, Display GPIB Status
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

SELECT
GRAPH TYPE

LOG MAGNITUDE

PHASE

LOG MAGNITUDE
AND PHASE

SMITH CHART
(IMPEDANCE)

SWH
GROUP DELAY
POWER OUT

MORE

PRESS <ENTER->
TO SELECT
AND RESUME CAL

Selects a log magnitude graph for display on the active channel's se-
lected S-parameter. The active channel is indicated by its key (CH1,
CH2, CH3, CH4) being Ht.

Selects a phase graph for display on the active channel.

Selects log magnitude and phase graphs for display on the
active chahnel.

Selects a Smith chart for display on the active channel.

Selects an SWR display for the active channel.
Selects a Group Delay display for the active channel.

Provides for measuring output power. The measurement of output power
is accomplished by using the b2 (or Th) measured value normalized to
the power supplied to the AUT at Test Port 1. While the b2 parameter is
the most meaningful for this graph type, you may use any other parame-
ter. -

Takes you to additional graph type selections on menu GT2.

Pressing the Enter key implements your menu selection (and resumes
the calibration from where it left off, if in the catibration mode}.

Menu GT1/CAL_QTI1, Select Graph Type
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MENUS

G ALPHABETICAL LISTING
MENU DESCRIPTION
SELECT
GRAPH TYPE

SMITH CHART Selects an Admittance Smith chart for display on the active channel's

(ADMITTANCE) S-parameier.

LINEAR POLAR Selects a Linear Polar graph for display on the active channelf's
S-parameter.

LOG POLAR Selects a Log Polar graph for display on the active channel's
S-parameter.

LINEAR MAG : Selects a Linear Magnitude graph for display on the active channal's
S-parameter. -

LINEAR MAG Selects Linear Magnitude and Phase graphs for display on the active

AND PHASE channet's S-parameter,

REAL Selects Real data for display on the active channel's s-parameter.

IMAGINARY Selects Imaginary data for display on the active channel's s-parameter,

REAL AND _ Selects both Real and Imaginary data for display on the active channel's

IMAGINARY . S-parameter.

MORE Takes you to additional graph type selections.

PRESS <ENTER> Pressing the Enter key implements your menu selection (and resumes
TO SELECT the caiibration from where it left off, if in the calibration mode).

AND RESUME CAL

Menu GT2/CAL_GTZ, Select Graph Tvpe
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MENUS

L : ALPHABETICAL LISTING
MENU ' - DESCRIPTION
SINGLE LIMITS
—LOG MAG—
UPPER LIMIT ON (OFF) TFurns the Upper Limit line on or off for the active channel. For your
XXX XXX dB convenience, the arbitrarily set limit lines allow you to delineate a go/no

go line on your Log Mag display beyond which the measured values are
unacceptable.

LOWER LIMIT ON{OFF) Turns the Lower Limit line on or off for the active channel on your Log

Mag dispiay.
XXX XXX dB
READOUT LIMIT Displays Menu LF1, which shows points where the current
' " 8-parameter intercepts the fower limit.
~PHASE~
UPPER LIMIT ON (OFF) Turns the Upper Limit line on or off for the active channel on your
XXX XXX® Phase display.
LOWER LIMIT ON(OFF) Turns the Lower Limit line on or off for the active channel on your Phase
display.
HOXKXXX©
READOUT LIMIT Displays Menu LF2, which shows points where the current
: S-parameter intercepts the lower limit.
DISPLAY ON (OFF) Enabies both limit lines for the active channei on both the Log-
LIMITS Mag and Phase graphs.
TEST LIMITS Calls Menu LTST, which provides choices for testing the limits.
SEGMENTED LIMITS Calls a menu in the LS series (1.SX), which lets you set segmented limit

lines,

Menu L1, Set Limits—Magnitude and Phase
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

SINGLE LIMITS
-LINEAR POLAR~
UPPER LIMIT ON (OFF)

o XXXXXX mU

LOWER LIMIT ON(OFF)

XX XXX mU

DISPLAY ON {OFF)
LIMITS

TEST LIMITS
PRESS <ENTER>

TO SELECT
OR TURN ON/OFF

Tums the Upper Limit line on or off for the active channel. For your
convenience, the arbitrarily set iimit lnes allow you o delineate a go/no
go line on your Linear Polar display beyonc which the measured values
are unacceptable.

Turns the Lower Limit line on or off for the active channel on your Linear
Polar display.

Enabiles both previously set limit lines to appear for the active

channel on your polar display.

Calis Menu LTST, which provides choices for testing the limits.

Pressing the Enter key implements your menu selection.

Menu L2, Set Limits—Linear Polar
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MENUS

ALPHABETICAL LISTING | - L
MENU ‘ ' DESCRIPTION
SINGLE LIMITS
-SMITH CHART-
UPPER LIMIT ON {OFF) Turns the Upper Limit line on or off for the active channel. For your
XXX XXX mU convenience, the arbitrarily set limit lines allow you to delineate a go/no

go line on your Smith Chart display beyond which the measured values
are unaccepiabie.

LOWER LIMIT ON(QFF) Turns the Lower Limi line on or off for the active channel on your Smith

Chart.
XXXXXX mU
DISPLAY ON (OFF) Enabies both previously set limit lines tc appear for the active
LIMITS _ channe! on your Smith Chart.
TEST LIMITS Calis Menu LTST, which provides choices for testing the limis.
PRESS <ENTER> Pressing the Enfer key implements your menu seiection.
TO SELECT

OR TURN ON/OFF

Menu L3, Set Limits—Linear Polar{Smith Chart
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MENUS

L ALPHABETICAL LISTING
MENU DESCRIPTION
SINGLE LIMITS
-LOG MAG-

UPPER LIMIT ON (OFF)
XXX.XXX dB

LOWER LIMIT ON(OFF)

XXX XXX dB

READOUT LIMIT

DISPLAY ON (OFF)

LIMITS

TEST LIMITS

SEGMENTED LIMITS
PRESS <ENTER>

TO SELECT
OR TURN ON/OFF

Turns the Upper Limit line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Log Mag display beyand which the measured values are
unagcepiable,

Turns the Lower Limit line on or off for the active channel on your Log
Mag display.
Displays Menu LF1, which shows points where the current

S-parameter intercepts the lower limit.

Enables both previously set limit lines to appear for the active
channet on your Log Mag display.

Cailis Menu LTST, which provides choices for testing the limits.

Calls a menu in the LS series {LSX), which lets you set segmented limit
knes.

Pressing the Enter key implements your menu selection.

Menu L4, Set Limits—ILog Mognitude
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MENUS

ALPHABETICAL LISTING L
MENU DESCRIPTION
SINGLE LIMITS

~PHASE-

UPPER LIMIT ON (OFF} Turns the Upper Limit line on or off for the active channel. For your

XXX XXX ° convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Phase display beyond which the measured values are un-
acceptable,

LOWER LIMIT ON{OFF) Turns the Lower Limit line on or off for the active channet on your Phase
dispiay.

XXXXKX ©

READOUT LIMIT Dispiays Menu 1.F1, which shows points where the current S-parameter
intercepts the lower limit.

DISPLAY ON (OFF) Enables both limit lines for the active channel on a phase graph.

LIMITS

TEST LIMITS Célis Menu LTST, which provides choices for testing the limits.

SEGMENTED LIMITS Calls a menu in the LS series {LSX), which lets you set segmented limit
lines.

PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT '

OR TURN ON/OFF

Menu L5, Set Limits—Phase
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MENUS

L ALPHABETICAL LISTING
MENU DESCRIPTION
SINGLE LIMITS
-1 OG POLAR-
UPPER LIMIT ON {OFF) Turns the Upper Limit line on or ¢ff for the active channel. For your
XXAXXX dB convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Log Polar display beyond which the measured values are
unacceptable.
LOWER LIMIT ON{OFF) Turns the Lower Limit fine on or off for the ac{ive channel on your Log
Paolar display.
XXAXXX dB
DISPLAY ON (OFF) Enables boih previously set Hmit lines to appear for the active
LIMITS channel on your Log Polar display.
TEST LIMITS Calls Menu LTST, which provides choices for testing the limits.
PRESS <ENTER:= Pressing the Enter key implements your menu salection.
TO SELECT
OR TURN ON/OFF

Menu L6, Set Limits—Log Polar
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ALPHABETICAL LISTING

MENU

DESCRIPTION

SINGLE LIMITS
~GROUP DELAY—

UPPER LIMIT CN (OFF)
XXXXXX fs

LOWER LIMIT ON{OFF)

XXX XXX fs

READOUT LIMIT

DISPLAY ON (OFF)

LIMITS

TEST LIMITS

SEGMENTED LIMITS
PRESS <ENTER>

TO SELECT
OR TURN ON/OFF

Turns the Upper Limit line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you 1o delineate a go/no
go line on your Group Delay display beyond which the measured values
are unacceptable. ‘

‘Turns the Lower Limit line on or off for the active channel on your Group

Delay display.
Displays Menu LF1, which shows points where the current S-parameter
intercepts the tower iimit.,

Enables both previously set limit lines to appear for the active
channel on your Group Delay display.

Calls Menu LTST, which provides choices for testing the limits.

Calls a menu in the LS series (LSX), which lets you set segmented limit
lines.

Pressing the Enter key implements your menu salection.

Menu L7, Set Limits—QGroup Delay
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MENUS

L ALPHABETICAL LISTING
MENU DESCRIPTION
SINGLE LIMITS
—-LINEAR MAG-~
UPPER LIMIT ON (OFF) Turns the Upper Limit iine on or off for the active channel. For your
KXAXXX pU convenience, the arbitrarily set limit lines aliow you to delineate a go/no

go line on your Linear Mag display beyond which the measured values
are unacceptable.

LOWER LIMIT ON(CFF) Turns the Lower Limit line on or off for the active channe! on your Linear

. Mag display.
XAXXXX pU
READOUT LIMIT Displays Menu LF1, which shows points where thé current S-parameter
intercepts the lower iimit.
. DISPLAY ON (OFF) Enabies both previously set limit lines to appear for the active
LIMITS : channet on your Linear Mag display.
TEST LIMITS Calts Menu LTST, which provides choices for {esting the limits.
SEGMENTED LIMITS Calls a menu in the LS series (LSX), which lets you set segmented limit
lines.
PRESS <ENTER> Pressing the Enter kay implemeanis your menu seleciion.
TO SELECT .

OR TURN ON/OFF

Menu L8, Set Limits—ILinear Magnitude
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MENUS ‘
ALPHABETICAL LISTING L

MENU

DESCRIPTION

SINGLE LIMITS
~LINEAR MAG-

UPPER LIMIT ON (OFF)
XXX XXX pU

LOWER LIMIT ON(OFF)

XXX XXX pU

READOUT LIMIT

-PHASE-

UPPER LIMIT ON (OFF)
XAX XXX ® '

LOWER LIMIT ON{OFF)

XXAXXXK ®

READOUT LIMIT

DISPLAY ON {OFF)

LIMITS

TEST LIMITS

SEGMENTED LIMITS
PRESS <ENTER>

TO SELECT
OR TURN ON/OFF

.intercepts the lower limit.

Turmns the Upper Limit line on or off for the active channel. For your
convenience, the arbitrarily set limi lines allow you to delineate a go/no
go lfine on your Linear Mag dispiay beyond which the measured values
are unacceptable,

Tugns the Lower Limit line on or off for the active channe! on your Linear
Mag display.

Displays Menu LF4, which shows points where the current S-parameter

Turns the Upper Limit fine on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your polar display beyond which the measured values are un-
acceptable.

Turns the Lower Limit line on or off for the active channe! on your Phase
display.
Displays Menu LF2, which shows poinis where the current S-parameter

intercepts the lower limit.

Enables both previousty set limit nes o appear for the active
channel on your Phase dispiay.

Calls Menu LTST, which provides choices for testing the limiis.

Calls a menu in the LS series (LSX), which lets you set segmented [imit
lines.

Pressing the Enter key impiements your menu selection.

Menu LS9, Set Limits—Linear Magnitude and Phase
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MENUS

L _ ALPHABETICAL LISTING
MENU DESCRIPTION
SINGLE LIMITS.

—REAL~

UPPER LIMIT ON {OFF) Turns the Upper Limit line on or off for the active channel. For your

XXX XXX pU conveniencs, the arbitrarily set limit lines aliow you to delineate a go/no
go line on your Real display beyond which the measured values are un-
acceptabie.

LOWER LIMIT ON{OFF) Turns the Lower Limii line on or off for the active channel on your Real
display.

XXX XXX pU

READOUT LIMIT Displays Menu LF8, which shows poinis where the current S-parameter
intercepts the iower limit.

DISPLAY ON (QFF) Enables both previously set limit lines to appear for the activ

LIMITS channet on your Real values dispiay.

TEST LIMITS Calls Menu LTST, which provides choices for iesting the limits.

SEGMENTED LIMITS Calls a menu in the LS series (LSX), which lets you set segmented iimit
ines. :

PRESS <ENTER> Pressing the Enter key implements your menu selection.
TC SELECT ‘

OR TURN ON/OFF

Menu L10, Set Limits—~Real Values
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ALPHABETICAL LISTING L
MENLU DESCRIPTION
SINGLE LIMITS

—IMAGINARY-

UPPER LIMIT ON (OFF} Turms the Upper Limit line on or off for the active channel, For your

KXK XXX pU convenience, the arbitrarily set limit lines aliow you tc delineate a go/no
go line on your Imaginary display beyond which the measured values are
unacceptable.

LOWER LIMIT ON(OFF) Turns the Lower Limit line on or off for the active channet on your Imagi-
nary dispiay.

XXX XXX pU

READOUT LIMIT Displays Menu LF7, which shows points where the current S-parameter
intercepts the lower Emit.

" DISPLAY ON (OFF) Enables both previously set iimit lines to appear for the active

LIMITS channel on vour Imaginary vaiues display.

TEST LIMITS Calls Menu LTST, which provides choices for testing the limits.

SEGMENTED LIMITS Calls a menu in the LS series (L.SX), which lets you set segmented Emit
lines.

PRESS <ENTER> Pressing the Enter key impiements your menu selection.
TO SELECT :

OR TURN ON/OFF

Menu L11, Set Limits—Imaginary Values
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MENUS

L ALPHABETICAL LISTING
MENU ' DESCRIPTION
SINGLE LIMITS

~REAL-

UPPER LIMIT ON (OFF) Turns the Upper Limit line on or off for the active channel. For your

XXX XXX pU convenience, the arbitrarily set limit ines allow you o delineate & go/no
go line on your Real display beyond which the measured values are un-
acceplable.

LOWER LIMIT ON(OFF) Turns the Lower Limit line on or off for the active channel on your Real
display.

XXX XXX pU

READOUT LIMIT Dispiays Menu LF8, which shows points where the current S-parameter
intercepts the lower limit.

~IMAGINARY-

UPPER LIMIT ON (OFF} Turns the Upper Limit line on or off for the active channel. For your

XAX XXX pU convenience, the arbitrarily set limit lines allow you to delineate a go/no

: go line on your Imaginary display beyond which the measured values are

unacceptable.

LOWER LIMIT ON{OFF) Turns the Lower Limit line on or off for the active channe! on your Imagi-
nary display. '

XXX XXX pU

READOUT LIMIT Displays Menu LF7, which shows points where the current S-parameter
intercepts the lower limit.

DISPLAY ON {OFF) Enables both previously set limit lines to appear for the active

LIMITS channel on your Imaginary values display.

TEST LIMITS Calls Menu LTST, which provides choices for testing the i%mité.

SEGMENTED LIMITS Calls a menu in the LS series {LSX), which lets you set segmented limit

' fines.
PRESS Pressing the Enter key implements your menu selection.
TO SELECT

OR TURN ON/OFF

Menu L12, Set Limits—Reol and Imaginary Values
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ALPHABETICAL LISTING L
MENU DESCRIPTION
SINGLE LIMITS

—SWR--

UPPER LIMIT ON (OFF) Turns the Upper Limit line on or off for the active channel. For your

KXXXXX pU convenience, the arbitrarily set limit ines allow you to delineate a go/no
go line on your SWR display beyond which the measured values are un-
acceptable.

LOWER LIMIT ON(OFF) Turns the Lower Limi line on or off for the active channel on your SWR
display.

XXX XXX pu

READOUT LIMIT Displays Menu LF5, which shows points where the current S-parameter
intercepts the lower limit.

DISPLAY ON (OFF) Enables both previously set limit lines to appear for the active

LIMITS ' channel.

TEST LIMITS Calis Menu LTST, which provides choices for testing the limits.

SEGMENTED LIMITS Calls & menu in the LS series (LSX), which lets you set segmented limit
fines.

PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT .

OR TURN ON/CFF

Menu 118, Set Limits—SWR
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MENUS

L ALPHABETICAL LISTING
MENU DESCRIPTION
SINGLE LIMITS

~POWER OUT—

UPPER LIMIT ON (OFF) Turns the Upper Limit line on or off for the active channel. For your

XXX XXX dBm convenience, the arbitrarily set fimit lines allow you to delineate a go/no
go line on your power display beyond which the measured values are un-
acceptable.

LOWER LIMIT ON(QFF) Turns the Lower Limit line on or off for the active channel on your power
display. :

XXX XXX dBm

READOUT LIMIT Displays Menu LF5, which shows points where the current S-parameter
intercepts the lower limit.

DISPLAY ON (OFF) “ Enables both previously set limit lines to appear for the active

LIMITS channel.

TEST LIMITS Calls Menu LTST, which provides choices for testing the fimits,

SEGMENTED LIMITS Calls a menu in the LS series (LSX), which lets’ you set segmented limit
lines.

PRESS <ENTER=> Pressing the Enter key implements your menu selection.
TO SELECT .

OR TURN ON/OFF
Menu LI14, Set Limits—Power Out
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MENU

DESCRIPTION

DEFINE UPPER SEGS

SEGMENT ON (OFF}
X

START POSITION

HORIZONTAL
XXX KXXXKXXKAX GHz

VERTICAL
XX XXKXXK dB

STOP POSITION

HORIZONTAL
XXKXXXXAXKXK GHz

VERTICAL
XX KXXKXXX dB

BEGIN NEXT
ATTACH NEXT
CLEAR SEGMENT
PREVICUS MENU
PRESS <ENTER>

TO SELECT
OR TURN ON/OFF

Define the upper limit segment.

Enter the segment number that you want to define, and tumn it on or off.

Enter the stant horizontal value in GHz, seconds, meter, or points (do-
main dependent).

Enter the start vertical value in dB, degrees, units, or seconds
{graph-type dependent).

Enter the stop horizontal value in GHz, seconds, meter, or points (do-
main dependent).

Enter the stop vertical value in dB, degrees, units, or seconds
(graph-type dependent).

Turns the next segment on and sets its start and stop postions to the
previous segment's stop position.

Turns the next segment on and sets its staz‘z postions {o the previous
segment’s stop position.

Turns the current segmeni-io-defing off and sets its start equal to its
stop.

Returns to the previous menu.

Pressing the Enter key implements your menu selection.

Menu LD1, Define Upper Limit Segment
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MENUS

L - ALPHABETICAL LISTING
MENU DESCRIPTION
DEFINE LOWER SEGS Define the upper limit segment.
SEGMENT ON (OFF) Enter the segment number that you want to define, and turn # on or off.
X

START POSITION

- HORIZONTAL Enter the start horizontal value in GHz, seconds, meter, or points {domain
XXX XXXKXKXXX GHz dependent), :
VERTICAL Enter the start vertical value in dB, degrees, units, or seconds {graph-type
XX XXXXX dB dependent).

STOP PGSITION

HORIZONTAL Enter the stop horizontal value in GHz, seconds, meter, or points {domain
XX KIKAHAAKAX dependent}.
GHz
VERTICAL Enter the stop vertical value in dB, degrees, units, or seconds {graph-type
XAXXKXXX dB dependent).
BEGIN NEXT Turns the next segment on and sets its start and stop postions to the pre-
vious segment’s stop position.
ATTACH NEXT _ Tums the next segment on and sets its start postions to the previous seg-
ment’'s stop position. '
CLEAR SEGMENT Turns the current segment-to-define off and sets its siart equal to its stop.
PREVIOUS MENU Returns to the previous menu.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TG SELECT

OR TURN ON/OFF

Menu LD2, Define Lower Limit Segment
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ALPHABETICAL LISTING L
MENU DESCRIPTION
READOUT LIMIT
INTERCEPTS
- OG MAG—
UPPER LIMIT {REF) Lets you set the UPPER LIMIT (REF] limit line. Changing this vaiue also
XXX XXX dB moves the lower limit line by the LIMIT DIFFERENCE amount.
LOWER LIMITAB Lets you set the LOWER LIMIT dB limit line. Changing this value aiso
XXX XXX dB changes the LIMIT DIFFERENCE amount relative 1o the UPPER LIMIT
(REF} value.
LIMIT DIFFERENCE Lets you set the LIMIT DIFFERENCE amount. Changing this value also
{UPPER-LOWER) ' changes the lower limit value relative to the UPPER LIMIT (REF} value.
XXAXXX dB
INTERCEPTS AT Displays at which frequencies the data intercepts the lower limit. May be
LOWER LIMIT interpolated. ~
XXX XKKXKKXKXXX GHz
XRUXXXKKAKAKANK GHz
XXX XXX GHz
XXX XXXXKXXXX GHz
XK XXXKKKXXK GHz

Menu LF1, Set Limit Frequencies—Log Mag
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MENUS

L ALPHABETICAL LISTING
MENU DESCRIPTION
READOUT LIMIT
INTERCEPTS
~PHASE~
UPPER LIMIT (REF) Lets you set the UPPER LIMIT (REF) limit line. Changing this value aiso
XXX XXX ° moves the lower limif line by the LIMIT DIFFERENCE amount.
LOWER LIMITdB Lets you set the LOWER LIMIT dB limit fine. Changing this vaiue aiso
KXX XXX ® changes the LIMIT DIFFERENCE amount relative to the UPPER LIMIT
{REF) value, ‘
LIMIT DIFFERENCE Lets you set the LIMIT DIFFERENCE amount. Changing this value also
(UPPER-LOWER) changes the lower limit value relative to the UPPER LIMIT (REF) value.
INTERCEPTS AT Dispiays at which frequencies the data intercepis the lower limit. May be
LOWER LIMIT interpolated.
KXKXKKAXXXXK GHz
XXX XXXKKXKXXX GHz
XXX XXKXXRXAX GHz
XXX XKKAHKXKXK GHz
XOOKLXOOAAXXAX GHz

Menu LF2, Set Limit Frequencies—Phase
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ALPHABETICAL LISTING L

MENU DESCRIPTION

READOUT LIMIT
INTERCEPTS

-GROUP DELAY-

UPPER LIMIT (REF) Lets you set the UPPER LIMIT (REF) limit line. Changing this value also

XXX XXX s moves the lower limit line by the LIMIT DIFFERENCE amount.

LOWER LIMIT Lats you set the LOWER LIMIT dB imit line. Changing this value also

XX XXX 15 changes the LIMIT DIFFERENCE amount relative to the UPPER LIMIT
(REF) value.

LIMIT DIFFERENCE Lets you set the LIMIT DIFFERENCE amcunt. Changing this value also

(UPPER-LOWER) changes the lower limit value reiative to the UPPER LIMIT {REF) value.

INTERCEPTS AT Dispiays at which freguencies the data intercepts the lower limit, May be

LOWER LIMIT inferpolated.

KUK XXXKKAXKXXK GHz
XXKXXOXXAKXX GHz
KAXXXXXXXKKXX GHz
XXX XXXXXXXXX GHz
XXX XXKXXXKKXXX GHz

Menu LF3, Set Limit Freguencies—Group Delay

3/3XXA OM A-115




MENUS

L ALPHABETICAL LISTING
MENU DESCRIPTION
READOUT LIMIT
INTERCEPTS
~ —LINEAR MAG—
UPPER LIMIT (REF) Lets you set the UPPER LIMIT (REF) limit line, Changing this value aisc
XXX XXX pU moves the lower limit line by the LIMIT DIFFERENCE amount.
LOWER LIMIT Lets you set the LOWER LIMIT dB limit line. Changing this value also
FXX XXX pU changes the LIMIT DIFFERENCE amount relative to the UPPER LIMIT

LIMIT DIFFERENCE
(UPPER-LOWER)
XXX.XXX pU

INTERCEPTS AT
LOWER LIMIT

XXX XXXXXXXXX GHz
XXXXXXAXXXXKX GHz
XXXXXXKXAXXXX GHz
XXXXXXXKKKXKK GHzZ
XXX XXXXXXXXX GHz

{REF} value.

Lets you set the LIMIT DIFFERENCE amount. Changing this value also
changes the lower limit vaiue relative to the UPPER LIMIT (REF) value.

Displays at which frequencies the data intercepts the lower limit. May be

interpolated.

Menu LF4, Set Limit Frequencies—Iinear Mag
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MENUS

ALPHABETICAL LISTING L
MENU DESCRIPTION
SET LIMIT
FREQUENCIES

~-SWR— §

UPPER LIMIT (REF) Lets you set the UPPER LIMIT (REF) limit line. Changing this value also

XXX XXX pU moves the lower limit line by the LIMIT DIFFERENCE amount.

LOWER LIMIT Lets you set the LOWER LIMIT dB limit line. Changing this value also

XXX XXX pU changes the LIMIT DIFFERENCE amount relative tc the UPPER LIMIT
(REF) value.

LIMIT DIFFERENCE Lets you set the LIMIT DIFFERENCE amount. Changing this value also

(UPPER-LOWER) changes the lower limit value reiative to the UPPER LIMIT (REF) value.

XXKXXX pU ’

INTERCEPTS AT Displays at which frequencies the data intercepts the lower limit. May be

LOWER LIMIT interpolated.

XXX XXXAXKXXXK GHz
XXX XXKKKXXXXX GHz
XXX XAKKKXAXK GHz
XX XXKKKXKXXX GHz
KXXXKXXXXKXXX GHz

Menu LF5, Set Limit Frequencies—SWR
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L ALPHABETICAL LISTING
MENU DESCRIPTION
SET LIMIT
FREQUENCIES

-REAL—
UPPER LIMIT (REF) Lets you set the UPPER LIMIT (REF)} limit line. Changing this vaiue aiso-
XXXXXX pU moves the lower limit line by the LIMIT DIFFERENCE amount.
LOWER LIMIT Lets you set the LOWER LIMIT dB limit line. Changing this value also
XXX XXX pU changes the LIMIT DIFFERENCE amount relative 1o the UPPER LIMIT

(REF) value.

LIMIT DIFFERENCE Lets you set the LIMIT DIFFERENCE amount. Changing this value also
(UPPER-LOWER) changes the lower limit value relative to the UPPER LIMIT (REF) value.
INTERCEPTS AT Displays at which frequencies the daia intercepts the lower limit. May be
LOWER LIMIT interpolated.

KXHKXXXKKKXKXX GHz
KXKXXKXKXXKKK GHz
XXX XXXXXXXXK GHz
XXUXKXAXXXKXXXK GHz
XXX XXXXXXXXX GHz

Menu LF6, Set Limit Frequencies—Real
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ALPHABETICAL LISTING L
MENU DESCRIPTION
SET LIMIT

FREQUENCIES

~IMAGINARY—
UPPER LIMIT (REF) Lets you set the UPPER LIMIT {REF) limit line. Changing this value also
XXX XXX pU moves the lower limit line by the LIMIT DIFFERENCE amount.
LOWER LIMIT Lets you set the LOWER LIMIT dB limit line. Changing this value also
XXX KKK pU ' changes the LIMIT DIFFERENCE amount relative to the UPPER LIMIT

. (REF) value.

LIMIT DIFFERENCE Lets you set the LIMIT DIFFERENCE amount. Changing this value also
{UPPER-LOWER) changes the lower iimit value relative to the UPPER LIMIT (REF) value.
INTERCEPTS AT Displays at which frequencies the data intercepts the lower limit. May be
LOWER LIMIT interpotated.
XK KXKHKKKXK GHz
XHXAHKIKXXKXAKXXX GHz
XK IXKXAXKKXX GHz
XXX XXKXAKXXK GHz
KXHXXKHKAXAXKX GHz

Menu LF7, Set Limil Frequencies—Imaginary
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MENUS

L ALPHABETICAL LISTING
MENU ' DESCRIPTION
READOUT LIMIT
INTERCEPTS
—POWER OUT—
UPPER LIMIT {REF) lets you set the UPPER LIMIT (REF) limit line. Changing this value also
XXK XXX dBm moves the lower limit line by the LIMIT DIFFERENCE amount.
LOWER LIMIT Lets you set the LOWER LIMIT dB limit line. Changing this value also
XXX XXX dBm changes the LIMIT DIFFERENCE amount relative to the UPPER LIMIT
{REF) valus.
LIMIT DIFFERENCE Lets you set the LIMIT DIFFERENCE amount. Changing this vaiue aiso
(UPPER-LOWER) changes the lower limit value relative to the UPPER LIMIT (REF) value.
XXX XXX dBm
INTERCEPTS AT Displays at which frequencies the data intercepts the lower limit. May be
LOWER LIMIT interpolated.
KAXXXXXKKXKK GHz
O XXXXKKXXXNX GHz
KXXXXKXKXKXXK GHz
KXXXXKXKXKXK GHz
XXX XXKKXKXXKK GHz

Menu LF8, Set Limit Frequencies—Power Qut
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ALPHABETICAL LISTING L

MENU

DESCRIPTION

SEGMENTED LIMITS
XXXXHH K
UPPER LIMIT ON(OFF)

DEFINE UPPER

LOWER LIMIT
ON(OFF)

DEFINE LOWER
SEGMENTED OFFSETS

HORIZONTAL
XXXX GHz

VERTICAL
XXXX dB

CLEAR ALL

DISPLAY ON {OFF)
LIMITS

TEST LIMITS
SINGLE LIMITS
PRESS <ENTER>

TO SELECT
OR TURN ON/CFF

Displays the currently active channel's graph type.
Turns the Upper Limit line on or off for the active channel.
Calts menu LD, which lets you define an upper segmeant value.

Turns the Lowsar Limit line on or off for the active channel.

Calls menu LD2, which lets you define & lower segment value.

Enter the horizontal offset to be applied to ali of the channel's segmented
limits, in GHz, seconds, meters, or points {domain dependent).

Enter the vertical offset to be applied to all of the channel’'s segmented
limits, in dB, degrees, units, or seconds (graph-type dependent).

Clears all segments.

Toggle between on and off to display the active channel's limits.

Calls menu LTST, which lets test for limits.
Retumns to the appropriate single limits menu.

Pressing the Enter key implernents your menu selection.

Menu LSX, Segmented Limits
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MENUS

L ALPHABETICAL LISTING
MENU DESCRIPTION
TEST LIMITS
LIMIT  ON {OFF) Turns limit testing for all displayed channels on or off.
TESTING
BEEP FOR ON (OFF) Turns beeper on or off when limit test fails.
TEST FAILURE
LIMIT TEST TTL Selacts between a TTL high or TTL low to indicate that the limit test has
FAIL CONDITION tailed.
TTL LOW/TTL HIGH
CHANNEL 1 TEST Displays result of Channe! 1 limit test.
PASS (FAIL)
CHANNEL 2 TEST Displays result of Channel 2 limit test.
PASS (FAIL)
CHANNEL 3 TEST Displays result of Channel 3 limit test.
PASS (FAIL)
CHANNEL 4 TEST Displays resuit of Channel 4 limit test.
PASS (FAL)
PRESS <ENTER> Pressing the Enter key implements your menu selection,
TO SELECT _ .

OR TURN ON/OFF

Menu LTST, Test Limits
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MENUS
ALPHABETICAL LISTING M

MENU DESCRIPTION

SET MARKERS

MARKER 1 ON (OFF) Turns Marker 1 on or off {aclivates or deactivétes). When on {active),
KAIKXKXRKXXKX GHz the frequency, time, or distance may be set using the keypad or
rotary knob.
NOTE

In this text, markers are referred to as being active and as
being selected. Any marker that has been turned on and
assigned a frequency is considered to be selected. The
marker to which the cursor presently points is considered
to be active. The active marker is the only one for which
you can change the frequency. ”

MARKER 2 AREF ON (OFF) Turns Marker 2 on or off (activates or deactivates). When on (active),
XXKXAXXXKXXK GHz the frequency, time, or distance may be set using the keypad or ro-
" tary knob.

MARKER 3 ON (OFF) Turns Marker 3 on or off (activates or deactivates). When on (active),

XXX XKXKAXKKXXK GHz the frequency, time, or distance may be set using the keypad or ro-
tary knob.

MARKER 4 ON (OFF) Turns Marker 4 on or off {activates or deactivates). When on (active),

KX XKHXXKXKXX GHz the frequency, time, or disiance may be set using the keypad or ro-
tary knob.

MARKER 5 ON {OFF) Turns Marker 5 on or off (activates or deactivates). When on (active),

KXKXKXXXKXKX GHz the frequency, time, or distance may be set using the keypad or ro-
tary knob.

MARKER 6 ON (OFF) Turns Marker 8 on or off {activates or deactivates). When on (active),

HAXXXKXKXAXX GHz the frequency, time, or distance may be set using the keypad or
rotary knob.

DISPLAY ON (OFF) Displays selected markers.

MARKERS

AREF MODE ON (OFF) Selects the AREF Mode to be on or off.

SELECT Calls Menu M2, which lets you select the AREF Marker.

AREF MARKER

READOUT MARKER Calis Menu M9, which lets you select readout marker parameters,

FUNCTIONS

Menu M1, Set Markers
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

SELECT
AREF MARKER

MARKER 1
XXXXKXXXXXXX GHz

MARKER 3
FXXXXXHKXXKXX GHz

MARKER 4
XXKXXXXXXAXXAGHzZ

PRESS <ENTER>
TO SELECT

Marker 1 only appears if it has been activated in Menu M1. Placing the
cursor on Marker 1 and pressing the Enter key here selects it as the
AREF marker. The AREF marker is the one from which the other active
markers are compared and their difference frequency measured and dis-
played in Menu M3. The marker frequency may be set using the keypad
or rotary knob. -

Same as above, but for Marker 3. This display is representative if
Markers 1, 3, and 4 are selected. Markers 2, 5, and 6 would also show, if
they had been selecied.

Same as above, but for Marker 4

Pressing the Enter key implements your menu selection.

Menu M2, Select REF Muarker
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MENUS

ALPHABETICAL LISTING M
MENU DESCRIPTION
SELECT
READOUT MARKER
MARKER 1 Displays the frequency and S-Parameter value(s) of Marker 1 on all
XL XMOXKKAXX GHz CRT-displayed graphs and Smith Charts. The frequency of Marker 1

also displays here. If Marker 1 was activated in Menu M2 as the REF
marker, REF appears as shown for Marker M5 below.

MARKER 2 Same as above, but for Marker 2.
KX XKXXXXKXXX -GHz
MARKER 5 Same as above, but for Marker 5 This display is representative if
XXXXXXXXXXXX GHz Markers 1, 2, and 5 are selected. Markers 3, 4, and 6 would also
show, if they had been sejected.
AREF MODE IS ON (OFF) indicates the status of the AREF mode.
PRESS <ENTER> Pressing the Enter key implemants your menu selection.
TO SELECT

Menu M3, Select Readout Marker
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MENUS

M ALPHABETICAL LISTING
MENLU DESCRIPTION
CH1—811 Selects channel for readout
REFERENCE PLANE
X XXXX mm
MARKER 1 The selected marker—that is, the one to which the cursor points in
XX XXXXKXXKK GHz Menu Mi1—and its frequency, time, or distance display here. This
XXXXX dB could be any one of the six available markers: Marker 1 thru Marker
XXH XXX ® 8. ‘
MARKER TO MAX Causes the active marker to go to the frequency with the greatest
S-Parameter value on the active channel,
MARKER TO MIN Causes the selected marker to go to the frequency with the smaliest
S-Parameter value on the active channel.
2 XXXXXXXKXXXX GHz Displays the frequency, magnitude, and phase of the active
XX XXX B S-Parameter at marker 2, if the marker is enabled.
XXX XXX ? :
3 XX XXKXKXKAXKK GHz Displays the frequency, magnitude, and phase of the active
XX XXX dB S-Parameter at marker 3, if the marker is enabled.
XXXAKXX ©
4 XXOLXXXXXXKKX GHz Displays the freguency, magnitude, and phase of the active
XX XXX dB S-Parameter at marker 4, if the marker is enabled.
XXX AXX ©
5 XXX XXXXKKXXX GHz Displays the frequency, magnitude, and phase of the active
XX XXX dB S-Parameter at marker 5, # the marker is enabled.
XK XXX @ :
6 XXUXXXXXXXKXX GHz Displays the frequency, magnitude, and phase of the active
XX XXX dB _ _ S-Parameter at marker 6, if the marker is enabled.
XXX XXX @
MARKER READOUT | Calls Menu M8, which lets you select readout marker parameters.
FUNCTIONS

Menu M4, Readout Marker
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ALPHABETICAL LISTING M
MENU DESCRIPTION
CH1-5811
REFERENCE PLANE
KX XXXX mm
MARKER 1 The selected marker—that is, the one to which the cursor points in Menu
KOO XX XXKAXKK GHz Mi—and its frequency, time, or distance display here. This could be any
MARKER TO MAX one of the six available markers: Marker 1 thru Marker 6,
MARKER TO MIN ‘
A1 - 2) The marker numbers of the REF marker and the next lowest-
XK XXAXKXKXKAX GHz nurnbered selected marker appear between the parentheses. This
XX XXX dB example assumes Marker 1 as the Ref marker and Marker 2 as the next
XXX XXX © lowest-numbered selected marker. The lings beicw display the difference

frequency, (or time/distance ) and trace value(s) between these two mark-
ers on the active channel.

A(1-3) Same as above, except Marker 3 is the next lowest-numbered selected
TR KKXXKKXKXK GHz marker. '

XX XXX dB “

XXXXXX ©

A1 - 4} Same as above, except Marker 4 is the next lowest-numbered selected
KXAXXXKXXXKXXXK GHz marker,

XXXXX dB

XXX XXX ©

Al - B) Same as above, except Marker 5 is the next lowest-numbered selected
XXX KXXXXXXXK GHz marker.

XX XXX dB

KKK XXX ®

A1 - 8) Same as above, except Marker 6 is the next lowest-numbered selected
HXXXKXKXXXXX GHz marker.

XXXXX dB

XXKXXX ®

MARKER READOUT Calls Menu M8, which lats you seiact readout marker parameters.
FUNGCTIONS _ '

Menu M5, Set REF Marker Readout
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MENUS

ALPHABETICAL LISTING
MENU DESCRIPTION
MARKER X Displays the active marker number. For each channel being displayed,
ALL DISPLAYED the channel, S-Parameter, frequency, time, distance or point number,
CHANNELS and the current readout value for the marker is shown (below). No
marker information is provided for channels that arer not displayed .
CH1 — BS11 Displays the measured value for the active marker on all channels
KXXXKXXXKXXX GHz currently being displayed. You can set the marker on the active chan-
XXX XXX dB nel in this menu. The active channel is displayed in GREEN; when not
= XXAKXX © active it is displayed in BLUE. )
CH2 — 821 See above.
CH3 — 812 See above.
KHXKAKXKKXKK GHz
—XXX XXX dB
e XXK XX ®
CH4 — 822 See above.

MARKER TO MAX
MARKER TO MIN

MARKER READOUT
FUNCTIONS

PRESS <ENTER>
TO SELECT

Causes the active marker to go to the frequency with the greafest
S-Parameter value on the active channel. .

Causes the selected marker to go 1o the frequency with the smallest
S-Pararneter value on the active channel.

Calls Menu M9, which lets you select readout marker parameters.

Pressing the Enter key implements menu selection.

Menu M6, Marker X All Displayed Channels
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MENUS
ALPHABETICAL LISTING M

MENY DESCRIPTION

SEARCH This menu provides centrol and readout for the marker search func-

' tion. When this function is selected, the graph type for the active
channel is automatically set to LOG MAGNITUDE (other graph types
are not allowed), and taken out of time domain low pass or hand pass
display. Frequency with time gate display is allowed.

VALUE Target search value. A value from -999.999 to 999.999 dB may be
XXX XXX dB emtered.
REFERENCE These menu choices let you enter the reference value for the search.

The reference may be:

-Graticule "0 dB”

-Position of Delta Ref. Marker {Marker ] is used as the A Ref Marker)
-Maximum value in Passband (default selection). Marker 1 is used to
indicate maximum.

MAXIMUM VALUE Selects maximum value as the reference.
A REF MARKER Selects A Ref Marker (Marker 1) as the reference.
0 dB Selects 0 dB as the reference.
VALUE AT REFERENCE Displays the difference between the reference value and 0 dB,
XXX XXX dB
SEARCH LEFT Goes to the next data point that is left {or right} of the search marker
~ {Marker 2) and whose value is egual to VALUE pius the reference. If
SEARCH RIGHT “TRACKING” is ON, Marker 2 will search both left and right, and go to
the closest point whose value is equal to VALUE plus reterence. If
XXXKXXXXXXX GHz there is no such point, the message “VALUE NOT FOUND" is dis-

played in the dala area. Otherwise the marker goes {o that coordinate
" and the readout (under the search direction) is updated to reflect that
frequency.

SEARCH MRKR VALUES
CHT: XXXXX dB
CH2: XX. XXX dB

CH3: XX XXX dB

CH4: XX XXX ¢B

TRACKING ON (OFF) When ON the active marker will change its frequency value after ev-

: ery sweep to maintain the user entered loss vaius. When OFF the
marker stays at the same frequency and reads out the magnitude
value at that frequency, except when a search is triggered.

MARKER READOUT Calls Menu M9, which lets you select readout marker parameters.
FUNCTIONS

Menu M7, Search
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

FILTER PARAMETERS

CENTER FREQ
XX XXXXXXXXX GHz

BANDWIDTH

XXX XXX dB

A REF MARKER

XX XXXXKKXKXX GHz

LOSS AT REF
XXX XXX dB

Q
XX XXX

SHAPE FACTOR
XXXX

TRACKING ~ ON {OFF)

FILTER SETUP

MARKER READOUT
FUNCTIONS

PRESS <ENTER>
TO SELECT
OR TURN ON/OFF

Provides the readouts for the filter measurement functions, as well as
some seiections. When this function is selected, the graph type for
the active channe! is automatically set to LOG MAGNITUDE, and
taken out of time domain low pass or band pass display. Freguency
with time gate display is aliowad.

Displays the value of Marker 2. Marker 1 displays the reference value
{maximum filter response, or its set value if delta ref).

Dispiays the difference between Markers 3 and 4.

Displays the difference between the reference value and 0 dB.

Dispiays the Q value.

.NOTE
“Q" and “SHAPE FACTOR” are not displayed if they are toggled
OFF in Menu M8A.

Displays the Shape Factor value.,
When ON the active marker will change is frequency value after ev-
ery sweep to maintain the user entered loss value. When OFF the

marker stays at the same frequency and reads out the magnitude
value at that frequency, except when a search is triggered.

Calls Menu M8A, which lets you set filter parameters.

Calls Menu M9, which lets you select readout marker parameters.

Pressing the Enter key implements menu selection, or toggles se-
lected option on or off.

Menu M8, Filter Parameters
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

FILTER SETUP

BANDWIDTH
LOSS VALUE
XXX XXX dB

REFERENCE

MAXIMUM VALUE
A BEF MARKER
0 dB

SHAPE FACTOR

HIGH
XXX XXX dB

LOW
XXX XXX dB

READOUTS
Q ON (OFF)

SHAPE ON (OFF)
FACTOR

PREVIOUS MENU

A “loss” is a positive number. A value of 0 f0 999.299 dB may be en-
tered. The search vaiue for bandwidth will be REF minus (-) LOSS. By
default, the loss value is set to 3 dB.

These menu choices let you enter the reference value for the search.
The reference may be:

-Graticute “C dB”, '

-Position of Delta Ref. Marker. {Marker 1 is used as the A Ref Marker).
-Maximum value in Passband (default selection). Marker 1 is used to
indicate maximum.

Selects maximum value as the reference.
Selects A Ref Marker (Marker 1) as the reference,

Selects O dB as the reference.

Enter high and low values for the Shape Factor. The LOW entry must
be less than the HIGH entry. A value of 0 to 999.999 dB may be en-

tered. The defaults are +6 dB for the HIGH, and +60 dB for the LOW
value. ‘ _

Toggles Q on or off.
Toggles the Shape Factor on or off.
NOTE

*Q" and “SHAPE FACTOR" are not displayed in Menu M8,
if they are toggied to OFF.

Heturns to the M8 menu.

Menu M8A, Filter Setup

373XXA OM

A-131




MENUS

ALPHABETICAL LISTING
MENU DESCRIPTION
MARKER READOUT
FUNCTIONS
MARKERS ON Calls Menu M3 directly — or causes it to be dispiayed when the

ACTIVE CHANNEL

ACTIVE MARKERS
ON ALL CHANNELS

SEARCH
FILTER
PARAMETERS
MARKER MODE

CONTINUQUS

DISCRETE
SET MARKERS

PRESS <ENTER>
TO SELECT

Readout Marker key is pressed — if there is nc active marker, Orio
it calls or causes Menu M4 1o be displayed if there is an active
marker. If in delta reference mod, Menu M5 menu is displayed.

Cails Menu M6 directly —or causes it to be displayed when the Read-
out Marker key is pressed.

Calls Menu M7 directly —or causes it to be displayed when the Read-
out Marker key is pressed. '

Calls Menu M8 directly —or causes it to be displayed when the Read-
out Marker key is pressed.

Marker values are interpolated between data points, Interpolated
markers are allowed only when the horizontal axis of the display is
FREQUENCY. Interpolated markers are not allowad in CW, Time Do-
main, or Power Sweep. If a channel has been set to interpolated
markers and the sweep is changed to CW or Power Sweep, the mark-
ers will automatically revert to normal mode (DISCRETE). Time Do-
main will ignore CONTINUOQUS mode. Interpolated markers are al-
lowed in any graph type, as long as the sweep is by frequency.

Markers are displayed only at actual measured daia point values.
Calls Menu M1, which lets you set marker param_eters,

Pressing the Enter key implements menu selection.

Menu M9, Marker Readout Functions
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

MILLIMETER WAVE
TEST SET BAND

WR-22
(33 - 50 GH2)

WR-15
(50 - 75 GHz)

WR-12
(60 - 90 GHMz)

WRB-12 EXTENDED
(56 - 94 GHz)

WR-10
(75 - 110 GHz)

WR-10 EXTENDED
(65 - 110 GHz)

PRESS <ENTER>
TO SELECT

PRESS <CLEAR>
TO ABORT

Selects WR-22 (33 - 50 GHz) waveguide for use with millimeter wave
system.

Selects WR-15 {50 - 75 GHz) waveguide for use with millimeter wave
systern,

Selects WR-12 (60 - 90 GHz) waveguide for use with millimeter wave
system.

Seiects WR-12 Extended band (56 94 GHz) waveguide for use with mil-
limeter wave system. -

Selects WR-10 (75 - 110 GHz} waveguide for use with millimeter wave
systern.

Selects WR-10 Extended band (65 - 110 GHz) waveguide for use with
millimeter wave system.

Pressing the Enter key implements your-menu selection and takes you to
Menu MMW2Z.

Pressing the Clear key aborts your millimeter wave system selection and
calls Menu OSTH.

Menu MMW1, Millimeter Wave Test Set Band
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MENUS

M ALPHABETICAL LISTING
MENU DESCRIPTION
MILLIMETER WAVE
TEST SET MODULES
PORT 1 MODULE Switch selection for Port 1 Module.
3740/3741/NONE
PORT 2 MODULE Swiich selection for Port 2 Moduie.
3740/3741/NONE
ACCEPT CONFIG Accepts the selected configuration and calls Menu MMW3,
PHRESS <ENTER> Pressing the Enter key implements your menu selection,
TO SELECT
OR SWITCH ”
PRESS <CLEAR> Pressing the Clear key aborts your millimeter wave system selection and
TG ABORT cails Menu OST1.

Menu MMWZE, Millimeter Wave Test Set Modules
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ALPHABETICAL LISTING M

MENU ' DESCRIPTION

MILLIMETER WAVE
TEST SET

mm WAVE BAND: Provides information for selections made in Menu MMW2 (previous
OOOKKXXXXX menu). '

PORT 1 MODULE
b 8.0.0.9.0.0.0.6.0 ¢4

PORT 2 MODULE
1 9.0.9.9.9.9.9.9 0,04

WARNING:

CONTINUING
MAY INVALIDATE
CURBENT
SETUP AND
CALIBRATION

PRESS <ENTER> Pressing the Enter key implements your millimeter wave selection and
TO SELECT calis Menu SU1 or SU3.

PRESS <CLEAR> Pressing the Clear key aboris your millimeter wave system selection and
TO ABORT calls Menu OSTH.

Menu MMW3, Millimeter Wave Test Set
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MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

mm WAVE BAND

BAND START FREQ
XXXXXXXXKXXX

BAND STOP FREQ
XXXXKXXKXKKX

EQUATION TO EDIT
SOURCE 1
SOURCE 2
RECEIVER

EQUATION SUMMARY
C.W. ON/OFF

MULTIPLIER
XXX

DIVISOR
XXX

OFFSET FREQ
1 $.9.0.6.9.¢.¢¢

DEFAULT EQUATIONS
ACCEPT EQUATIONS

Displays the start frequency of the millimeter wave band.

Displays the stopfreguency of the millimeter wave band.

Selects source 1 frequency equation for change. ‘
Selects source 2 frequency equation for change.

Selecis receiver frequency equation for change.

Toggles frequency term (F) in equation ON or OFF,

Enabies changing multiplier term of frequency eqguation via key ;Jad or
rotary kncb, !

Enables changing divisor term frequency equation via key pad or rotary
knob.

Enables changing offset frequency term frequency equation via key
pad or rotary knob.

Pressing the Enter key implements your menu selection.

Pressing the Clear key aborts your millimeter wave selection and calls
Menu SU1 or SUS.

Menu MMW4, mm Wave Band
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MENUS
ALPHABETICAL LISTING

- MILLIMETER WAVE BAND DEFINITION SUMMARY -
BAND FREQUENCY RANGE

BAND START FBAND STOP F
P OB 000008080 00.809.0.088.804

FREQUENCY = (MULTIPLIER/DIVISOR) * F + OFFSET FREQ)
SOURCE 1 = {1/ 6) * (F - 0.270000 GHz)
SOURCE 2 = (1/ 8) * (F+ 0.00000C GHz)
RECEIVER = (3/1) * (0270000 GHz C.W.)
- NOTES -

1. SELECT <DEFAULT EQUATIONS> TO OVERWRITE DEFINITION
WITH VALUES SUITABLE FOR THE MILLIMETER WAVE BAND.

2. SELECT <ACCEPT EQUATIONS> TO CONFIRM ANY CHANGES.

3. PERFORMANCE SPECIFICATIONS ARE VALID ONLY WHILE
USING THE DEFAULT EQUATIONS OVER THE DEFAULT BAND
FREQUENCY RANGE.

4. DEVIATING FROM THE DEFAULT MAY CAUSE LOCK FAILURES. ™.
PRESS <ENTER> TO SELECT, PRESS <CLEAR> TO ABORT

Menu EXT MMW4
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MENUS

ALPHABETICAL LISTING
MENU DESCRIPTION
TRACE MEMORY
FUNCTIONS
VIEW DATA Dispiays measured data; that is, the data presently being taken.
VIEW MEMORY Displays stored data; that is, data that was previousiy taken and stored in
.memory.
VIEW DATA Displays measured data superimposed over stored data.
AND MEMORY
VIEW DATA (/) Displays measured data combined with stored data using selected math.
MEMORY
SELECT Takes you to menu NO2 for selection of the typeﬂ of math operation to be
TRACE MATH performed.
STORE DATA Stores the measured data to internal memory.
TO MEMORY
{STORED)
{(NOT STORED)
DISK Brings up menu NO3, which allows data to be stored to or recalled from
OPERATIONS the disk.

PRESS <ENTER>
TO SELECT

Pressing the &nter key implements your menu seiection.

Menu NOI, Trace Memory Functions
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ALPHABETICAL LISTING ' N
MENU DESCRIPTION
SELECT
TRACE MATH

ADD (+) Selects DATA + MEMORY as the math function.

SUBTRACT {-) Selects DATA — MEMORY as the math function. |

MULTIPLY (M) Selects DATA X MEMORY as the math function.

DIVIDE (/) Selects DATA MEMORY as the math %unction.

PRESS <ENTER> Pressing the Enter key implements your menu selection,
TO SELECT The menuy returns to the NO1 menu.

Menu NOZ, Select Trace Math

MENU DESCRIPTION

TRACE MEMORY

DISK OPERATIONS
CHANNEL X indicates the channel to be used (active channel}.
SAVE MEMORY Calis menu DSK3, which lets you save memory to the hard disk.
TO HARD DISK
SAVE MEMORY Calls menu DSK3, which lets you save memory to the floppy disk.
TO FLOPPY DISK
RECALL MEMORY Calls menu DSK2, which lets yéu recall memoty from the hard disk.
FROM HARD DISK
RECALL MEMORY Calls menu DSK2, which lets you recall memory from the floppy disk.
FROM FLOPPY DISK

PRESS <ENTER> Pressing the Enter key implements your menu selection.

TO SELECT

Menu NO3, Trace Memory Disk Functions
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MENUS

O ALPHABETICAL LISTING
MENU DESCRIPTION
MULTIPLE
SOURCE CONTROL
DEFINE BANDS Calls menu OM1, which lets you define a frequency band.
SOURCE GCONFIG Calis menu 8C, which iets you configure the freguency source.
MULTIPLE
SOURCE MODE
OFF Turns multiple source operating mode off placing 371XXA VNA in normal
operating mode.
DEFINE
ON ' Sets multiple source mode to ON.
MORE Calis Menu OM1A, which lets you select scurce-lock polarity.
PRESS <ENTER> Pressing the Enter key implements your menu setection.
TO SELECT

Menw OM1, Muliiple Source Control Menu
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ALPHABETICAL LISTING O

MENU DESCRIPTION

SOURCE LOCK
POLARITY

NORMAL Calls menu OM1, which lets you define a frequency band.
REVERSE

SELECT <REVERSE> | Calis menu SC, which lets ycu configures the frequency source.
SOURCE LOCK
POLARITY IF

THE DUT CONTAINS
MULTI-CONVERSION

STAGES, AND

THE PHASE OF THE Turns multiple source operating mode off blacing 371XXA VNA in normal
FINAL CUTPUT LF. operating mode.

IS OPPOSITE OF

NORMAL

NORMAL POLARITY
IS DEFINED BY THE
SOURCE 1 AND 2
EQUATIONS

IF SOURCE 1 FREQ Sets multiple source mode to ON,
IS GREATER THAN
SOURCE 2 FREQ
THEN THE LF,

IS ASSUMED TO BE
POSITIVE POLARITY
AND VICE VERSA

Menu OM1A, Source Loek Polarity Menu
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O - ALPHABETICAL LISTING

MENU DESCRIPTION

DEFINE BANDS

BAND 1 Disptays the band number being defined.
.DISPLAYED
FREQ RANGE
BAND START FREQ Displays the start frequency for the band.

KXXXXXXX GHz

‘BAND STOP FREQ Displays the siop frequency for the band.
XAXXXXXX GHz '

BAND FUNCTIONS

EDIT SYSTEM Calls menu OMS3, which lets you edit system equations.
EQUATIONS
STORE BAND 1 Indicates the band that will be stored and, within the parenthesis, indi-
BANDS STORED: cates the bands that have been stored.
(1 2345)

CLEAR ALL Clears all the band definitions that may have been previously stored.
DEFINITIONS
SET MULTIPLE Setects Multiple Source Control menu OMO.
SOURCE STATE _

PRESS <ENTER> Pressing the Enter key implements your menu selection,

TO SELECT

Menu QM2, Define Bands Menu
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ALPHABETICAL LISTING : 0
MENU : DESCRIPTION
EDIT SYSTEM
EQUATIONS
EQUATION
TO EDIT
SOURCE 1 Selects source 1 frequency equation for change.
SOURCE 2 Selects source 2 frequency equation for change.
RECEIVER Selects receiver frequency equation for change.
EQUATION
SUMMARY -
C.W. ON (OFF) Toggtes frequency term {F} in eguation ON or OFF.
MULTIPLIER Enables changing multiplier term of frequency egquation via key pad or
XX rotary knob.
DIVISOR Enables changing divisor term frequency equation via key pad or rotary
XX knob. :
OFFSET FREQ - Enables changing offset frequency term frequency equation via key pad
XXX.XXXXXX_XXX GHz or rotary knob.
PREVIOUS MENU Recalls menu OM1.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT

Menu OM3, Edit System Equations
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MENUS

O ALPHABETICAL LISTING
MENU DESCRIFPTION
OPTIONS
TRIGGERS Calls menu TRIG, which lets you define trigger sourcs.
REAR PANEL Calls menu ORP1, which lets you sefect an output for the rear panel
OuUTPUT AUX O connector.
DIAGNOSTICS Calls menu DG1, which lets you implement system diagonistics.
MULTIPLE SOURCE Calls menu OM1, which lets you use and defi‘ne multiple sources.
CONTROL
RECEIVER MODE Calis menu RCV1, which gives you Receiver Mode controt options.
SOURCE CONFIG Calls menu SC, which lets you configure the frequency source.
RF ON/OFF Turns BF during retrace and switch points. ON or OFF. The user mus!
DURING RETRACE _ keep the sweep range small, preferably below 2 GHz. Avoid inciuding
any switch points where RF would be blanked for delays due to hardware
settiing.
PRESS <ENTER> Pressing the Enter key Emple.mer;ts your menu’selection.
TO SELECT

Menu OPTNS, Select Options
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ALPHABETICAL LISTING O
MENU DESCRIPTION

REAR PANEL

OUTPUT CONTROL

OuTPUT ON Turns the rear panet ANALOG QUT output on or off,

(OFF)

SELECT MODE Calis menu ORP2, which lets you select an output mode.
1 9.9.0.9.0.6.9.9.¢.4 ' _

HORIZONTAL

OR PHASE LOCK

SCALING

START/LOCK at Lets you enter a voltage for the start/fiock frequency. Value will be & fre-
XXAXX V quency start voltage if SELECT MODE choice is HORIZONTAL. it will be a

phase-lock voliage if SELECT MODE choice is PHASELOCK.

STOPALOCK a2 Lets you enter a voltage for the start/lock fraquency. Vaiue will be a fre-

XXXXX Vv quency stop voliage if SELECT MODE choice is HORIZONTAL. It will be &

phase-lock voltage if SELECT MODE choice is PHASELOCK.
VERTICAL SCALING

RESOLUTION Shows fixed value for VERTICAL mode.

1.000 V/DiV
REFERENCE VALUE;, - Shows fixed value for VERTICAL mode.
£.000 V/DIV
PRESS <ENTER:> Pressing the Enter key implements your menu sefection.
TO SELECT

OR TURN ON/GFF

Meniu ORPI, Rear Panel Output Control
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O ALPHABETICAL LISTING
MENU | DESCRIPTION
SELECT MODE
FOR OUTPUT
HORIZONTAL Pressing Enter key selects horizontal drive for external chart recorder
connected to ANALOG QUT connector.
VERTICAL Pressing Enter key selects vertical drive for external chart recorder con-
nected to ANALOG QUT connector.
PHASE LOCK Pressing Enter key selects phase-lock for external chart recorder con-
nected to ANALOG OUT connector.
PRESS <ENTER> Pressing the Enter key impiements your menu selection.
TO SELECT -

Menu ORP2, Select Output Mode

MENU DESCRIPTION

TEST SET
CONFIGURATION

INTERNAL Calls Menu OTS2.
MILLIMETER WAVE Calls Menu MMW 1.

PRESS <ENTER> Pressing the Enter key impiements your menu selection.
TO SELECT ' '

Menu OTS1, Test Set Configuration
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MENU DESCRIPTION

INTERNAL
TEST SET

WARNING:

CONTINUING
WILL INVALIDATE
CURRENT
SETUP AND
CALIBRATION

PRESS <ENTER> Pressing the Enter key implements intarnal test set configuration.
TO SELECT _ _ _

PRESS <CLEAR> Pressing the Clear key aborts internal test set configuration.
TO ABORT '

Menu OTS2, Warning
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P ALPHABETICAL LISTING
MENU DESCRIFPTION
SELECT POLAR
CHART MODE
MAGNITUDE, Selects Polar Chart Display to show magnitude and phase for the full
PHASE frequency range—from start frequency to stop frequency.

- MAGNITUDE, Seiects Polar Chart Display to show magnin}de information only for the
SWP POSITION phase data that falls between the start and stop angles selected below.
SET SWEEP Sets the start and stop angles for the data display.

POSITION '
BOUNDARIES -
START ANGLE
X.XX®
STOP ANGLE
XXX
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT

Menu PC1, Select Polar Chari Mode

A-148 _ 373X XA OM




MENUS

CHANGE RATIO

CHANGE
PHASE LOCK

CHANGE LABEL

PREVIOUS MENU

PRESS <ENTER>
TO SELECT
OR SWITCH

ALPHABETICAL LISTING
MENU DESCRIPTION
PARAMETER
DEFINITION
S21/USER 1 Lets you choose hetween displaying a pre-defined S-Parameter or a
user-defined parameter.
RATIO Displays the parameters chosen as numerator and denominator.
b2 / al
FPHASE LOCK Displays the phase-iock parameter.
at
USER LABEL: Displays the name of the user-defined parameter,
MY S11 -

Calis menu PD2, which lets you change the ratic.

Calls menu GPS, which lets you name your newly defined parameter.
The label appears at the top of the graph-type display and under the
word “LABEL” in the menu.

Returns o the previous menu, SP.

Pressing the ENTER key implements your menu selection.

Menw PDI, Parameter Definition I
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P ALPHABETICAL LISTING

MENU - DESCRIPTION

PARAMETER RATIO

NUMERATOR

al . Selacts al as the numerator,

a2 Selects a2 as the numerator.

b1 ' Selects bt as the numerator.

b2 Selects b2 as-the numerator.

1 (UNITY) Selects the numerator to be 1 {unity).

DENOMINATOR

al Selects a1 as the demoniator.

a2 Selects a2 as the demoniator.

b1 Selects b1 as the demoniator.

b2 Selects b2 as the demoniator.

1 {UNITY) | Selects the numerator to be 1 (unity).

PREVICUS MENU Returns you to menu PD1,

PRESS <ENTER> Pressing the ENTER key implements your menu selection.
TO SELECT

Menu PD2, Parameter Ratio
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ALPHABETICAL LISTING

MENLU

DESCRIPTION

PARAMETER
DEFINITION

PHASE LOCK
al (Ra)
a2 (Rb)
PREVIOUS MENU

PRESS <ENTER=
TO SELECT

Selects al.
Selects a2,
Retumns you to menu PD1.

Pressing the ENTER key implements your menu selection.

Menu PD3, Parameter Definition 2
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P ALPHABE TICAL LISTING

MENU DESCRIPTION

PLOT OPTIONS

FULL PLOT The plotter will plot everything displayed on the screen {data traces,
graticule, menu text) when START PRINT is pressed.

OPTIONS TO PLOT

HEADER ON (OFF) The plot will include an information header if this option is on and
START PRINT is pressed. :

MENU ON (OFF) The plot will include the menu text if this option is on and START
PRINT is pressed.

LIMITS ON (OFF) The piot will include any limit lines if this optiorris on and START
PRINT is pressed.

GRATICULE CN (OFF) The plot will inciude the graticule and annotation if this option is on and
START PRINT is pressed. The plotier plots the graticule,

DATA TRACE(S) The plot will inctude the data and any marker that are present ¥ this

ON{OFF) : option is on and START PRINT is pressed. The plotter plots the

AND MARKERS graticule.

PLOT FORMAT

PLOT SIZE Calls menu PL2, which lets you select the size and logation of
the plot.
PEN COLORS Calls menu PL3, which lets you-select pen colors for the various

elements of the plot: graticule, data traces, menu text and header. Also
lets you select the relative pen speed.

PLOT ORIENTATION Select the crientation for your plot, either porirait or landscape.
PORTRAIT
LANDSCAPE
PRESS <ENTER:> Pressing the Enter key implements your menu selection,
TO SELECT

OR TURN ON/OFF
Menu PL1, Plot Options
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ALPHABETICAL LISTING P
MENU DESCRIPTION
PLOT SIZE
FULL SIZE Selects a full size (page) piot.
~QUARTER
SIZE PLOTS-
UPPER LEFT Selects & quarter-size plot, upper-left quadrant.
UPPER RIGHT Selects a quarter-size plot, upper-right quadrant.
LOWER LEFT Selects a quarter-size piot, lower-left quadrant.
LOWER RIGHT Selects a quarter-size piot, lower-right quadrant.
PRESS <ENTER> Pressing the Enter key implements your menu selection.
TO SELECT
Menu PLE, Select Plot Size
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ALPHABETICAL LISTING

MENU DESCRIPTION
SELECT
PEN COLORS
DATA PEN Selects the color in which the data will be plotted. The number of the pen
n disptays where the “n” is shown.
DATA TRACE Selects the color in which the 2nd trace in a dual trace overlay plot will
OVERLAY PEN

n

GRATICULE PEN
n

MARKERS AND
LIMITS PEN
n

HEADER PEN
I

PEN GPEED
100 PERCENT
OF MAXIMUM

PREVIOUS MENU

PRESS <ENTER=
TO SELECT

be plotied. The number of the pen displays where the ‘i is shown.

Selects the color in which the graticule will be plotted. The number of the
pen displays where the “n” is shown.

Selscts the color in which the markers and fimits-will be plotied. The
number of the pen displays where the “n" is shown.
Selscts the color in which the header information will be plotied. The

number of the pen displays where the “n” is shown.

Selects the pen’s speed as a percentage of the plotter's maximum
speed. (Used to optimize plots on transparencies or with worn pens.)

Recalls menu PL1.

Fressing the Enter key implements your menu selection.

Menu PL3, Select Pen Colors
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MENUS

ALPHABETICAL LISTING _ P
MENU DESCRIPTION
HARD COPY
QUTPUT DEVICE Aliows hard copy output fo be directed to the HDD or fioppy, in addition

to the printer and plotter. In addition 1o text (".ixt}, S2P (*.s2p), and tabu-
far (*.dat) files, bitmaps (".bmp) and HPGL (*.hgl) files are offered fo sat-
isfy desktop publishing requirements. Specifically, color bitmaps and
graphic language files can be imported into Windows apgplications, such
as Cap3700.

PRINTER Selects the printer as your output device.

PLOTTER Selects the piotter as your output device.

DISK FILE Selects a disk file as your output device. ~

SETUP & OPERATIONS
SETUP HEADERS Calls menu PM2, which lets you define the oculput header information.
DISK OPERATIONS Calls menu PM4, which lets you store/recall tabular data to/from disk.
OUTPUT OPTIONS

PRINT OPTIONS Calls menu PM5.

PLOT OPTIONS Calls menu PL1.

DISK FILE OPTIONS Calls menu PM4A.

PRESS <ENTER> Pressing the ENTER key implements your menu selection. The menu re-
TO SELECT mains on the screen unti! ancther menu is selected for display or until the

CLEAR/RET LOC key is pressed.

Menu PM1, Select Datg Qutput Type
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P ALPHABETICAL LISTING
MENU DESCRIPTION
DATA OUTPUT
HEADERS
MODEL ON (OFF) Selecting «<1> displays menu GP5, which lets you select the letters
b 0.4.0.9.0.9.¢.0.¢4.0.4 and/or numbers in your model identifier.
DEVICE I ON (OFF) Selecting <1> displays menu GPS5, which lets you selact the letters
1 $.0.9.9.0.9.0.0.9.0.4 4 and/or numbers in your Device 1.D. identifier,
OPERATOR ON (OFF) Selecting <1> displays menu GP5, which lets you select the letters
} 6.0.4.9.9.¢.0.6.0 044 identifying the operator.
COMMENT ON (OFF) Selecting <1> displays menu GP5, which lets you enter a comment.
1.6.0.69.¢.9.99.60.9
DATE ON (OFF) Displays system date and time. Can be set in Menu U8,
SETUP LOGO " Selecting <1> displays menu PM2A which leis you select any of three
logo options.
PRESS <ENTER> Pressing the Enter key selects between menu selections. Pressing the
TO TURN ON/OFF CLEAR/RET LOC key lets you change the between ON and OFF states.
PRESS <1 >
TO CHANGE Pressing <1> lets you enter the desired label in menu GPS.

Menu PMZ, Data Output Headers
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ALPHABETICAL LISTING P
MENU DESCRIPTION
LOGO SETUP Lets you tum off the Anritsu logo and select a user-define iogo.
LOGO ON (OFF) - Turns the logo on and off.
LOGO TYPE : Lets you define the logo fyp@.
STANDARD Causes the standard loge to be displayed.
USER LOGO Lets users display their own log.

INSTALL USER LOGO
FROM FLOPPY DISK

FOR PRINTER Lets you define loge for printing.
FOR PLOTTER Leis you define logo for plotting.
PREVIOUS MENU Returns to previous menu.
PRESS <ENTER> Pressing the Enter key selects between menu selections.
TO SELECT

Menu PM2A, Data Output Headers

373XXA OM ' A-157




MENUS
ALPHABETICAL LISTING

MENU

DESCRIPTION

TABULAR PRINTER
OUTPUT FORMAT

MARKER DATA ON
(OFF)

SWEEP DATA ON (OFF)

HEADER AND ON (OFF)
PAGE BREAKS

PRINT DENSITY

XXX PRINT PT(S)

OUTPUT PRINTS
1 POINT EVERY
XXX POINT(S)

PREVIOUS MENU

PRESS <ENTER>
- TO SELECT "
OR TURN ON/OFF

TURN KNOB TO
CHANGE NUMBER
OF POINTS

Frovides for printing marker data.

Provides for printing sweep data. If you choose to print the sweep data,
you can then choose how may points of the total sweep to print.

Provides for printing header and page-break data.

Outputs one point every X points. Use the rotary knob to select total
number of points to output. Skipping points will reduce the total number
of printed points,

Returmns to menu PMS5.

Pressing the Enter key selects between menu selections. Pressing the
CLEAR/RET LOC key let