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Part 1
The GPIB
INnterface

This part consists of four chapters that describe how the

IEEE- 488 (GPIB) and Ethernet interfaces are implemented
within the MS462XX Vector Network Measurement System and
how to perform basic GPIB and Ethernet communications opera-
tions.

Chapter 1 - briefly describes the MS462XX GPIB programming
interface and describes the communication to and from the in-
terface during remote-only (GPIB) operation of the MS462XX.

Chapter 2 — provides a tutorial for performing basic GPIB op-
erations such as sending and receiving messages, synchronizing
instrument operations, setting timeouts, and status checking.

Chapter 3 — provides a tutorial for performing basic Ethernet
operations such as sending and receiving messages and setting
up the MS462XX for Ethernet operations.

Chapter 4 — provides sample program elements to familiarize
the user with MS462XX programming techniques. They are also
useful as an aid in developing MS462XX programs.
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Chapter 1
Series MS462XX GPIB
Programming Interface

The manual is in two volumes. Volume | provides IEEE 488 bus (GPIB)
programming information and data for all models of the Series
MS462XX Vector Network Measurement System (Figure 1-1). Volume
Il is the Command Dictionary and provides the entire command set for
programming all features. Consequently, not all of the codes docu-
mented in this manual apply to all models within the series (MS4622A,
MS4622B, MS4622C, MS4623A, MS4623B, MS4623C). The reader
needs to be aware of the feature set available within the model for
which programming is being written. Feature set information is docu-
mented in the operation manual (OM).

This chapter contains a brief introduction to the MS462XX GPIB in-
terface and programming environment.

All models in the MS462XX Series are covered within the same set of
manuals. The set consists of an Operating Manual (OM), Part Number:
10410-00203; a Maintenance Manual (MM), Part Number: 10410-
00205; this Programming Manual; and a Command Quick Reference
Guide (10410-00206).

The following paragraphs describe the MS462XX facilities for remote
operation.

The MS462XX fully supports the IEEE 488.2-1992 GPIB standard. All
MS462XX front panel functions (except Power on/off and GPIB Test)
can be controlled remotely using the GPIB commands listed in this
manual and an external computer equipped with an IEEE 488 GPIB
controller. When in the GPIB operating mode, the MS462XX VNMS
functions as both a listener and a talker.
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REMOTE OPERATION GPIB PROGRAMMING
INTERFACE INTERFACE

GPIB Setup Menu  The MS462XX VNMS GPIB address defaults to 6. This value may be
changed as follows:

Step 1. Press the Utility key (left).

Step 2. Press the REMOTE INTERFACE soft key.

Step 3. Press the GPIB SETUP soft key.

Step 4. Press the IEEE 488.2 soft key and enter a new ad-

dress number using the Data Entry keypad. Valid ad-
dress numbers are from 0 to 30.

NOTE
Address zero is usually reserved for the
Server.
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Interface Connection
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Connect your external controller to the IEEE 488.2 GPIB interface
connector on the rear panel (left). A pinout listing of this connector is
contained in Figure 1-2.

NOTE
Do not connect your external GPIB controller to the “Dedi-
cated GPIB Interface” connector (located below the “IEEE
488.2 GPIB interface” connector (left). This dedicated
GPIB port is used by the MS462XX to control external
GPIB devices, such as a plotter, second frequency source,
frequency counter, or a power meter.

The GPIB system can accommodate up to 15 devices at any one time.
To achieve maximum performance on the bus, proper timing and volt-
age level relationships must be maintained. If either the cable length
between separate instruments or the accumulated cable length be-
tween all instruments is too long, the data and control lines cannot be
driven properly and the system may fail to perform. The following
guidelines should be observed:

@ No more than 15 instruments may be installed on the bus (in-
cluding the controller).

O Total accumulative cable length (in meters) may not exceed two
times the number of bus instruments or 20 meters—whichever is
less.

a Individual cable length should not exceed 4 meters.
a 2/3 of the devices must be powered on.

a Devices should not be powered on while bus is in operation (that
is; actively sending or receiving messages, data, etc.).

@ Minimize cable lengths to achieve maximum data transfer rates.
Press the Clr/Local key (below) to quickly restore the MS462XX to local

operation. Local operation will be restored unless the MS462XX is pro-
grammed for local lockout.

MS462XX PM
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Pinout Diagram

PIN NAME DESCRIPTION

1-4 DIO 1 thru DIO 4 Data Input/Output. Bits are HIGH with the data is logical 0 and LOW when the data is
logical 1.

5 EOI End Or Identify. A low-true state indicates that the last byte of a multibyte message
has been placed on the line.

6 DAV Data Valid. A low-true state indicates that the talker has (1) sensed that NRFD is
LOW, (2) placed a byte of data on the bus, and (3) waited an appropriate length of
time for the data to settle.

7 NRFD Not Ready For Data. A high-true state indicates that valid data has not yet been ac-
cepted by a listener.

8 NDAC Not Data Accepted. A low-true state indicates that the current data byte has been
accepted for internal processing by a listener.

9 IFC Interface Clear. A low-true state places all bus instruments in a known state—such
as, unaddressed to talk, unaddressed to listen, and service request idle.

10 SRQ Service Request. A low-true state indicates that a bus instrument needs service from
the controller.

11 ATN Attention. A low-true state enables the controller to respond to both it's own lis-
ten/talk address and to appropriate interface messages — such as, device clear and
serial poll.

12 Shield Ground Point.

13-16 DIO 5 thru DIO 8 Data Input/Output. Bits are high with the data is logical 0 and LOW when the data is
logical 1.

17 REN Remote Enable. A low-true state enables bus instruments to be operated remotely,
when addressed.

18- GND Logic ground.

24

Figure 1-2. Pinout Diagram, IEEE 488.2 GPIB Connector
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1-5 crs

Audible Indicators

COMMUNICATION

Bus Interface
Function Messages

A single beep is issued as follows:

(1) on a GPIB error,

(2) when a user warning is issued (see Chapter 13, Operational Error
Messages)

(3) when a test limit line has been exceeded, if the limits testing beep
function has been set (see Chapter 7)

(4) on system reset.

(5) any time the user's attention is required, such as at the end of a
calibration step.

The following paragraphs present a short summary of MS462XX GPIB
communication. Subjects covered are program messages, separator/ter-
mination characters, status reporting, and GPIB error conditions and
corresponding MS462XX responses. Refer to Chapter 8, Remote-Only
Operation, for detailed description of these topics.

The primary GPIB messages that effect MS462XX operation consist of
two major groups; Bus Interface Function messages, and Instrument
Specific messages.

These are low level bus messages defined by IEEE 488.1. A discussion
of these messages is beyond the scope of this programming manual.
For further information, please refer to your GPIB controller documen-
tation and/or to IEEE 488.1 Standards documents. Also refer to Ap-
pendix A at the end of this Programming Manual for a brief primer on
the GPIB Interface. Table 1-1 summarizes some of the key Interface
Function Messages and the MS462XX response to them.

Table 1-1. 1EEE-488 Interface Function Messages

Interface Function Message Function Addressed MS462XX Response
Message Command

DCL Device Clear No Resets the MS462XX GPIB communication functions.

SDC Selected Device Yes Resets the MS462XX GPIB communication functions.
Clear

GTL Go To Local Yes Returns the MS462XX to local (front panel) control.

GET Group Execute Trig- Yes Executes a string of commands defined by the IEEE 488.2
ger common command *DDT. A GET is also done by using the

*TRG command (see Chapter 11, Command Dictionary).

IFC Interface Clear No Stops the MS462XX GPIB from talking/listening.

LLO Local Lockout No Disables the front panel Clr/Local key.

REN Remote Enable No Places the MS462XX in remote when addressed to listen.

MS462XX Specific
Messages

The MS462XX specific GPIB messages (also known as commands, que-
ries, and mnemonics) are used to control MS462XX front panel func-
tions. They also provide for remote only operations such as data
transfers, status reporting and service request generation, error re-

MS462XX PM
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COMMUNICATIONS

GPIB PROGRAMMING
INTERFACE

porting, and instrument-to-application program timing synchroniza-
tion.

Refer to Chapter 11, “Command Dictionary”; Appendix B, MS462XX
Quick Reference Guide; and Chapters 5-10 for information on all
MS462XX commands. The commands are organized both alphabeti-
cally and by command function groups. There are many examples
throughout this manual to assist you in learning and using a desired
command.

The MS462XX supports over 2000 commands. Examples include: OM1
(Output Marker 1), IFV (input Frequency List), TRS (Trigger Sweep),
WEFS (Wait for a Full Sweep), OFD (Output Final [display format]
Data), and PFS (Print Full Screen), APPHAR (Harmonic Application
Mode.

Also supported is a subset of the Hewlett-Packard 8753D Command
Set to assist you in integrating the MS462XX into existing ATE appli-
cations. (See Appendix D for details.) In addition, the 37XXX Com-
mand Set is supported, except for non-supported measurement
applications and fundamental hardware differences. (See Appendix D
for details.)

Numeric parameter entry commands must be followed by a numeric
value. These commands can optionally accept a units or suffix termi-
nator mnemonic. For example, SRT 2 GHZ (set start frequency to 2

GHz))

Query commands, typically ending in a question mark (?), are used to
inquire about the state of a particular instrument function. Many
MS462XX setup commands have corresponding query commands
listed in the same section as the basic setup command. An example is
the MK1? query. It outputs the setting of Marker 1 Frequency, where
the MK1 command sets Marker 1 frequency.

IEEE 488.2 Common commands, which always start with the asterisk
character (*), are defined by the IEEE 488.2 Standard. They are used
to implement many standard instrument GPIB operations such as
querying when an operation completes, status reporting, self test, and
guerying the instrument identification string. These commands are de-
scribed throughout the Programming Manual in the specific funtional
group where they are used. A consolidated listing of these commands
can be found in Table 1-2, item 12 below and in Chapter 7. An example
IEEE 488.2 Common command is the * | DN? query (Output Instru-
ment ID String).

MS462XX PM
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GPIB
COMMUNICATIONS

Separator Characters

Terminator
Character

GPIB Error
Conditions

Separator characters are used to delimit program message elements
sent to or received from the MS462XX. The permitted characters:
semicolon (;), comma (,), and space () and their usage is shown below.

Character Used to separate

Multiple commands and multiple output response messages.

Multiple ASCII data elements for a single command.

2

Space A command, its numerical entry value, and suffix mnemonic.

The only allowed terminator character for MS462XX GPIB messages
is the linefeed character (OA, decimal 10).

The MS462XX responds to GPIB errors in the following manner:
Q A beep is issued.

Q An error message is displayed on the screen.

Q Abitis set in the Standard Event Status Register, and, if en-
abled, an SRQ is generated.

Q An entry is written into the non-volatile Service Log describing
the error condition, along with time and date and, often, details
helpful in handling the error. When full, error entries at the bot-
tom of the log are removed to make room for new entries.

Q If the error is GPIB related, the error message and the offending
program message, if applicable, can be output over the GPIB via
a query command. The previous error, if any, is also available via
another query.

The bits set in the Standard Event Status Register for GPIB errors are
as follows:

Bit 5 - Command Error (CME)

Invalid syntax, unrecognized command or command arguments, sepa-
raters or terminators that do not conform to correct IEEEE 488.2 for-
mats. The MS462XX will ignore the remainder of commands in that
program message.

Bit 4 - Execution Error (EXE)

This bit is set if:

(1) A dataentry parameter is out of range or not applicable.

(2) Action is impossible.

(3) Action is not possible in the current context or instrument state, or
if a required option is not fitted.

Bit 3 - Device Dependent Error (DDE)
This bit is set if a valid requested action failed due to an instrument
specific error condition, such as attempting to access a bad floppy disk.

MS462XX PM
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Bit 2 - Query Error (QYE)

This bit is set if the MS462XX cannot provide the requested data. For
example, if an output is attempted when no data has been requested
or available, or if the output buffer is cleared due to sending more com-
mands when data from a previous request has not yet been output.

Refer to Chapter 13, Error messages, for a listing of all MS462XX error
messages (including GPIB errors).
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GPIB PROGRAMMING IEEE 488 DOCUMENTATION

INTERFACE SUMMARY

1-6 IEEE 488.2 Table 1-2 provides answers to the “Device Documentation Require-
DOCUMENTATION ments” listed in the IEEE Standard 488.2-1992. It is also a good sum-
SUMMARY mary of the GPIB operational characteristics of the MS462XX.

Table 1-2. MS462XX IEEE 488.2 Standard Documentation Summary (1 of 3)

Number Requirement ltem Implementation in VNMS
1 Interface Function Subsets Implemented SH1, AH1, T6, L4, SR1, RL1, PP1, DC1, DT1, CO, E2.
2 Device behavior when the user (unit) GPIB address VNMS returns an Out-of-Range error, issues an audi-
is set outside of the 0-30 range ble beep, and the entry color on front panel menu dis-

play is changed to red. Entered address is not ac-
cepted.

3 When is a user address change recognized? New address is accepted and entry color remains
green.

4 Description of settings at power-on The front panel setup that was in effect prior to power

down will be restored, except: the MS462XX will be
taken out of hold if it was previously set. Periodic IF Cal
will be returned to timed operation.

Memories saved:

1. GPIB address

2. Internal hardware calibration data

3. Information reported via the *IDN? and *OPT?

queries.

. Calibration coefficients

. Normalized trace data

. Stored front panel setups

Memories Cleared:

1. Service Request message.

2. Standard event status register (except the Power-On

bit is set)

. Extended event status register

. Limit pass/fail status register

. Enable registers for items 2 thru 4, above.

. GPIB input and output queues.

. Trigger action for *TRG and GET reset to null.

Data Transfer:

1. Data transfer is reset to MSB first for
numerical array data transfers.

2. Data transfer format is reset to default, ASCII
mode (FMA) for numerical array transfers.

3. Data pair format for OFD/IFD/OM1-OM6 commands
is set to default (off) mode. (See command DPRO.)

Menu Displayed:

Setup Menu

o 01 A~

o0~ W

~
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IEEE 488 DOCUMENTATION

GPIB PROGRAMMING

SUMMARY INTERFACE
Table 1-2. MS462XX IEEE 488.2 Standard Documentation Summary (2 of 3)
Number Requirement Item Implementation in VNMS

5 Message exchange options

a. Size and behavior of input buffer

b. Queries that return more than one <RE-
SPONSE MESSAGE UNIT>

c. Queries that generate a response when parsed
d. Queries that generate a response when read
e. Commands that are coupled

a. Default size = 3 KByte. Size increases to required
amount, as needed, for <Arbitrary Block> transfers.
For the <Indefinite Length Arbitrary Block> data ele-
ments, the input buffer size for that element is

64 Kbyte. Attempting to program more data than

64 KByte will cause a loss of all data for that ele-
ment. A DDE error message will be issued to indi-
cate this condition. For <Definite Length Arbitrary
Block> data elements, an attempt is made to set the
buffer size for that element to the size indicated in
the header. If there is insufficient system memory
available at the time, all data for that element is lost.
A DDE error message will be issued to indicate this
condition.

b. None

c. All
d. None
e. None

6 Functional elements used in construction of device- See command descriptions.
specific commands.
7 Buffer size limitations MS462XX attempts to allocate amount required; sets
DDE error if not possible. (See 5a., above)
8 <PROGRAM DATA> elements that may appear N/A (expressions are not used)
within an <expression>
9 Response syntax for queries See command descriptions.
10 Description of device-to-device message transfer None
traffic that does not follow the rules for <RESPONSE
MESSAGES>
11 Size of block data responses Variable, See command descriptions for details.
12 IEEE.488.2 Common commands and queries that *CLS, *DDT, *DDT?, *ESE, *ESE?, *ESR?, *IDN?,
are implemented *|ST?, *OPC, *OPC?, *OPT?, *PRE, *PRE?, *RST,
*SRE, *SRE?, *STB?, *TRG, *TST?, *WAI
13 State of VNMS following the successful completion Normal State

of the Calibration query

1-12
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INTERFACE SUMMARY
Table 1-2. MS462XX IEEE 488.2 Standard Documentation Summary (3 of 3)
Number Requirement Item Implementation in VNMS
14 Maximum length of the block used to define the trig- 1. 255 characters.
ger macro (1.) The method of interpreting *TRG 2. On execution, the MS462XX returns a command er-
within a *DDT command sequence (2.) ror and ignores the rest of the string.
15 Maximum length and complexity of macro labels; N/A
maximum length of block used to define a macro;
and how recursion is handled during macro expan-
sion, if macro commands are implemented.
16 Response to common query *IDN?. ANRITSU, <Model>, <SN>, <SW revision>
17 Size of the protected user data storage area, if the N/A
*PUD command or *PUD? query are implemented.
18 Size of resource description, if the *RDT command N/A
or *RDT? query are implemented.
19 States affected by *RST, *LRN?, *RCL, and *SAV. *RST = default state (see Chapter 11),
*LRN, *RCL, *SAV not implemented
20 Scope of the self test performed by *TST? command. Fully automated internal hardware testing/reporting.
Failure results, if any, are written to the internal non-
volatile service log for user access.
21 Additional status data structures used in status re- Limits Event Status and Extended Event Status regis-
porting. ters; refer to Chapter 8 for details.
22 Statement describing whether each command is All commands are sequential.
overlapped or sequential.
23 Functional criteria that is met when an operation N/A — No overlapped commands.
complete message is generated in response to that
command.
24 Descriptions used for infinity and not-a-number. N/A

MS462XX PM
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CONFIGURATION

Required Equipment

Chapter 2
GPIB Programming
Basics

This chapter contains a brief introduction to GPIB programming tech-
niques and describes procedures to be used when preparing GPIB pro-
grams for the MS462XX VNMS. It includes information about equip-
ment requirements and configuration for GPIB control of the
MS462XX VNMS, and many programming tips.

Familiarity with manual (front panel) operation of the MS462XX is as-
sumed. (Throughout this section, the MS462XX VNMS is referred to
simply as “MS462XX".) A complete description of front panel operation
is contained in the MS462XX Operation Manual (Part Number
10410-00203).

The programming examples contained in this chapter assume the
equipment listed below is present and configured as described.

The following equipment represents a minimum GPIB controllable
MS462XX VNMS system:

O A MS462XX Vector Network Measurement System.

Q A computer/controller that supports the IEEE 488 GPIB stan-
dard. The examples in this chapter address the IBM compatible
computers.

O An IEEE-488 GPIB interface (built in, or add-in peripheral card)
with appropriate driver software. The National Instruments
GPIB IEEE-488.2 interface is assumed for all examples in this
chapter.

O Appropriate software (any of the following):

O Microsoft QuickBASIC, version 4.0 (or later)

O Microsoft “C”, version 5.1 or later, or Quick C, version 2.5.

O Any other programming language, or application software,
that supports the IEEE 488 GPIB interface (Pascal, Fortran,
etc.).

O A GPIB cable (preferably 2 meters long).
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Figure 2-1.

Model MS462XX Shown Connected to an IEEE 488.2 Controller

Configuration

IEEE 488.2 GPIB
Dedicated GPIB

NOTE
The IBM PC and National Instruments GPIB interface
were chosen for demonstrating the MS462XX GPIB opera-
tion in this manual. Any other GPIB controller that con-
forms to the IEEE 488 standard can be used to interface to
the MS462XX.

Configure the MS462XX as shown in Figure 2-1. Apply power to the
MS462XX and allow the system software to load from disk. Once the
software has finished loading and start-up testing is complete, the
MS462XX is ready to be remotely controlled via the GPIB. It is impor-
tant to note that the MS462XX will not respond to GPIB commands
until the MS462XX system software has been loaded.

Connect a GPIB cable from the computer/controller to the rear panel
IEEE 488.2 GPIB connector (left).

Apply power to the computer/controller and load the appropriate pro-
gramming language software (QuickBASIC, “C”, etc.).

The default GPIB address for the MS462XX (6) is assumed for all ex-
amples in this chapter.

2-4
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BASICS

EQUIPMENT AND
CONFIGURATION

2-3 GPIB PROGRAM
ELEMENTS

National
Instruments
GPIB Interface

Definitions

The discussions in this chapter demonstrate basic GPI1B programming
concepts that are typical elements of most GPIB application programs.

The controller used to demonstrate these concepts is the National In-
struments 488.2 GPIB Interface which will be referred to as N1488
throughout this chapter.

NOTE
Regardless of the controller used, consult its documenta-
tion and software distribution disks for complete details
and examples on setup and use of the controller's hard-
ware and interface software functions.

Throughout this chapter references will be made to variables, con-
stants, and controller function calls declared in the N1488 file that
your application uses to interface to the GPIB controller. This file is
decl . h for C and gbdecl . bas for QuickBASIC, and it must be in-
cluded in your GPIB program. Consult your documentation for the
files used for other environments.

Including and compiling the appropriate N1488 file when preparing
your application is what allows use of the N1488 GPIB interface proce-
dures and function calls in your program. Also, the file named

gpi b. com must be installed in memory upon bootup of your com-
puter. Typically, access to this file is through your system configuration
file (that is, config.sys for DOS based computers).

The gpi b. comis what allows your GPIB program to physically inter-
face to the installed GPIB controller and to execute GPIB function
calls during operation.

NOTE
Consult your controller's documentation for complete de-
tails on software and hardware setup, test, and use prior to
proceeding with the following discussion. Knowledge of
your controller and its operation will be assumed from this
point forward.

The following definitions apply for the remainder of this chapter:
Q board = 0, Active controller board number
Q address = 6, GPIB address of the instrument.

O Address List = addresList, list of GPIB addresses terminated
with the N1488 constant NOADDR. For our examples the list con-
sists of two elements (6, NOADDR).

MS462XX PM
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2-4

2-5

INITIALIZING THE GPIB

SHUTTING DOWN THE
GPIB SYSTEM

Initializing is the process of directing your controller to take control of
the bus (become CIC — Controller In Charge) and setting the GPIB
software to initial default settings.

NOTE
Default initial installation configuration is assumed for
the N1488 hardware and software.

N1488 does this by sending an interface clear to the desired board us-
ing:

Sendl FC( boar d)

The board will become CACS (Active controller). N1488 software al-

lows use of up to 4 controllers. The board specified by the Sendl FC()
function must be designated CIC — Controller In Charge in its setup
and configuration. See N1488 config utility in N1488 documentation.

Sendl FC() is also useful anytime you want to insure that your GPIB
controller has control over the bus, the GPIB software is in its default
parameters, and GPIB of all instruments on the bus is cleared and in
idle state.

The following N1488 functions are also useful when initializing your
application.
Q To place all instruments in remote state, use:

Enabl eRenpt e( boar d, addressLi st)
Q To clear GPIB operation of all instruments use:
Devd earLi st (board, addressLi st)

An important step in quitting a GPIB application is to shut down the
GPIB interface. For the N1488 this is done by

O Insuring that you have control over the bus.
a Clearing all instruments' GPIB and placing them in an idle state.

O Releasing the controller GPIB software and hardware.

Implement the above by sending:

Sendl FC( boar d)
i bonl (board, 0)
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2-0 DETECTING GPIB
ERRORS

Full Error Detection

Limited Handling
Error Detection

N1488 Global
Variables

Example

It is important to use error checking code throughout your application
program. Error checking usually does not significantly impact the
speed of a GPIB application. This is because the GPIB bus operations
are 1/O operations whose execution time depends on a handshake pro-
cess. This process is typically much slower than executing (error
checking) code in your computer's memory.

Full error detection and handling is an invaluable debugging tool that
should be used to its fullest during development of your application.

Error detection with at least a limited amount of handling should be
used after each GPIB 1/0O operation in your final program. This will in-
sure predictable operation of your application, proper system control,
and accurate data processing.

The N1488 interface maintains three global variables useful in deter-
mining correct GPIB operations. These variables are updated after,
and reflect the condition of, the last GPIB call to the interface. The
variables are:

QO | BSTA
This variable provides the latest bus activity status; that is, er-
rors, completions, time outs, etc.

O | BERR
This variable provides information on the type of error, if an error
was reported in | BSTA.

O | BCNT/ | BCNTL
The number of data bytes transferred on the bus in the last op-
eration. | BCNTL is the “long integer” version of | BCNT.

Error checking for the N1488 interface is as follows. After each GPIB
call, the | BSTA is checked for errors using the N1488 declared con-
stant EERR - in BASIC, or ERRin C. If true, the gpi berr () function is
called to decode and display the global variables | BSTA, | BERR, and

| BCNT. For example, for QuickBASIC, the following code is inserted af-
ter a GPIB call:

| F | BSTA% AND EERR THEN
CALL gpi berr (error during GPl B operation)
END | F

NOTE
The N1488 disks and documentation contain the source
listing of the gpi ber r () function. This function should be
copied into your code and used after each GPIB function
call. Use the example programs provided on the N1488 dis-
tribution disks. Note that gpi ber r () can also be modified
to fit a particular application's requirements.
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2-7 SETTING GPIB Setting GPIB time out is necessary to allow for lengthy instrument op-
OPERATION TIME OUT erations to complete before the application program continues with its

processing. (Refer to paragraph 2-11, Waiting for Instrument Opera-
tions to Complete.)

Example The NI1488 time out is set using the i bt no() interface call, as follows:

i bt no(i nstrunent _handl e, tineout_setting)

Where:

Q i nst rument _handl e = The value returned by the i bf i nd() or
i bdev() interface call for the instrument.

O tinmeout_setting = A value that disables or sets the time out
setting. N1488 uses declared constants to represent the allowable
time out settings, for example, the T100s constant is 100 seconds,
T30ms is 30 milliseconds, TNone is 0, etc. The complete list is in
the N1488 include file for your language (gbdecl . bas, decl . h).

NOTE
Consult N1488 documentation and distribution disks for
information and an example on using i bt no(),
i fbind(),andi bdev().

2-8 MS462XX PM




GPIB PROGRAMMING SENDING
BASICS COMMANDS

2'8 SENDING COMMANDS GPIB controllers provide for sending GPIB commands in the C lan-
guage to an instrument (or the controller itself if its address is used).
The N1488 uses several commands, the most common is:

Send (board, address, buffer, numBytes, eot mode)

Where:
Q board, address = see paragraph 2-3 for definitions.

Q buf f er = String of one or more instrument specific GPIB com-
mands from the defined list in the instrument’'s GPIB documenta-
tion.

Q buf f er = String of one or more instrument specific GPIB com-
mands from the defined list in the instrument’'s GPIB documenta-
tion.

Q nunByt es = The number of bytes contained in the buffer.

O eot _node = The method used to signal end of transmission. This
is typically done using ASCII linefeed character OA hex (10 deci-
mal) and then setting EOI state (end of transmission) on the bus.
The N1488 defines the following constants for use to setup end of
transmission methods:

m NLend - Linefeed with EOI
m DABend - EOI only
m NULLend -Do nothing to mark end of transmission

Example: Send the MS462XX at address 6, the commands “CH2; DSP; VAG’,
from controller number 0, using the linefeed with EOI to mark the end
of transmission:

Send (0, 6, “CH2; DSP; MAG’, 11, NLend)

MS462XX  The above example uses the following commands defined in the
Commands Used MS462XX command set:
CH2 - sets active channel to 2,
DSP - displays only the active channel on the
whol e screen,

MAG - displays the active channel's data in | og
magni t ude format (dB).

NOTE
The semicolon (;) is used to separate the different com-
mands.
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2-9 RECEIVING DATA FROM

AN INSTRUMENT

Example:

Error Handling:

In order to receive data from an instrument over the GPIB, you must
first instruct the instrument to output the desired data. You do this by
using one of the instrument's defined data output commands and the
controller Send() function (see paragraph 2-8, “Sending commands”).

The instrument must then be given permission to start sending data
(talk). The N1488 call to do this is:

Recei ve(board, address, buffer, nunBytes,
eod_node)

Where:
O board, address = see paragraph 2-3 for definitions.

a buf f er = The name of the memory address of the buffer where
the received data is to be placed. Typically this is an array of type
characters (a string). Although, for binary data transfers, the
N 1488 software will accept an array of almost any type; that is.
integer, floating point, etc.

O nunByt es = The maximum number of bytes to read from the in-
strument. Insure that “buffer” above is of at least this size.

O eod_node = The method used to signal the controller to stop re-
ceiving data. Typically the N1488 constant STOPend is used (EOI
state — end of transmission — set with the last byte). If you want
to stop receiving when a certain transmission terminator charac-
ter is received, then use the hex value of that character instead of
the STOPend.

Use the N1488 controller number 0, to send the MS462XX at address
6, the command “ONP” using the line feed with EOI to mark end of
transmission:

Send(0, 6, “ONP”", 3, NLend)

Upon receiving a data output command, the MS462XX will prepare
the data requested and wait for the controller to put it in the talk state
so it can put the data out on the bus. This is done by:

nunBytes = 20

Recei ve(0, 6, buffer, nunBytes, STOPend)

The number of bytes actually sent on the bus can now be retrieved
from the N1488 interface software by immediately storing the value of
the | BCNT global variable in a program variable as follows:

act ual Recei vedBytes = | BCNT

2-10
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HANDLING

MS462XX
Commands Used

2-10 SsroHANDLING

Calculating the
Binary Weighted
Bit Value

Enabling Service
Request

Example

If we expected an exact number of bytes to be received, we can com-
pare the requested number of bytes “numBytes” with the actual re-
ceived “actualReceievedBytes” and take some corrective action if they
do not match. You should do this before continuing to the data process-
ing section of the program:

I f nunBytes | SNOTEQUALTO act ual Recei vedBytes then

Cal | gpiberr(”incorrect nunber of bytes
recei ved”)
END | F

NOTE
Consult your programming language syntax for the opera-
tor used to check in-equality, to use in place of ISNOTE-
QUALTO.

The above example uses the following commands defined in the
MS462XX command set:

O ONP — Outputs the number of data points in the current sweep. It
will output the number represented in ASCII format.

Controllers use a dedicated line on the GPIB to detect if an instrument
has requested service. An instrument sets this line when a predeter-
mined set of conditions inside it have been met. These conditions are
selected and programmed into the instrument by setting the Service
Request Enable Register to a decimal value that corresponds to the bit
values which, when true, will generate an SRQ. This is a binary
weighted decimal value in the range 0 — 255.

The decimal value of a bit in a register is equal to the number 2 raised
to a power equal to the bit number. For example, the decimal value of
bit 4 in the Service Request Enable Register is 2 raised to the power 4
which is: 2% = 16. Similarly, the decimal value of bit O is: 20=1,

To enable service request in the MS462XX, use the command * SRE -
Service Request Enable, with the desired value.

Command the MS462XX to request service; that is, generate an SRQ,
when it has data to send, then output the number of points in the cur-
rent sweep. We need to enable bit 4 (MAV), Message Available, in the
Service Request Enable Register, so a service request will be gener-
ated when the data is ready. The decimal value of bit 4 is 16 (24 = 16).

The N1488 Send() function is used to send the MS462XX at address 6,
the commands “* SRE 16; ONP” (12 ASCII bytes), from controller
number 0, using the linefeed with EOI to mark end of transmission:

Send(0, 6, “*SRE 16; ONP”, 12, NLend)

MS462XX PM
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Commands Used

N1488
SRQ Functions

The above example uses the following commands defined in the
MS462XX command set:

*SRE — Sends a Status Request Enabl e mask.
ONP — Qutputs the nunmber of sweep points.

The following N1488 functions are useful in handling SRQ operations.
Consult your N1488 documentation for full details.

Q To test for occurrence of SRQ:
Test SRQ(board, SRQset)

Where:
O SRQset contains 1 if SRQ is set, or 0 if it is not.

O To wait for occurrence of SRQ and report if it was set:
Wai t SRQ( board, SR(set)

Where:
O SRQset contains 1 if SRQ was set within the time out al-
lowed, or O if it was not. (See paragraph 2-8, Setting GPIB
Operation Time Out.)

O To find out which instrument is requesting service (set SRQ), in-
struct the controller to perform a serial poll and return the
results as follows:

Fi ndRQS( board, addressList, statusByte)

Where:
0 st at usByt e = The status byte of the first requester found
is returned in this variable.
O The index in addr essLi st that contains the address of the
instrument requesting service is returned in the | BCNT
global variable.

O To read out the SRQ byte from an instrument:
ReadsSt at usByt e(board, address, statusByte)
QO To parallel poll, see the following functions in the N1488 docu-
mentation.
PPol | ()
PPol | Confi g()
PPol | Unconfi g()

2-12
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WAITING FOR INSTRUMENT
OPERATIONS TO COMPLETE

2-11 waiminG FOR
INSTRUMENT
OPERATIONS TO
COMPLETE

Example 1

Example 2

Instruments often require a period of time to complete certain opera-
tions such as disk 1/0, measurement sweep, data preparation, etc..
Your application program must allow the instrument time to complete
these operations and be able to detect when operations are completed.

The simplest mechanism for synchronizing operations over the GPIB
involve using the * OPC? -Operation Complete query and the * OPC -
Operation Complete command.

Command the MS462XX to perform a sweep and hold then place an
ASCII “1" in its output buffer (* OPC?) when done.

The N1488 Send() function is used to send the MS462XX at address
6, the commands, " TRS; WFS; HLD; * OPC?”, from controller number 0O,
using the linefeed with EOI to mark end of transmission. The Re-
cei ve() function is then used to hold the program from continuing
processing until it receives the output of the * OPC command (or times
out):

buffer = “TRS; WS; HLD, * OPC?”"

Send(0, 6, buffer, 17, NLend)

oneByte =1

Recei ve(0, 6, buffer, oneByte, STOPend)

NOTE
The time out must be set high enough to allow the sweep
to complete (see “Setting time outs” in paragraph 2-8).

Now we will modify the above example to request service when bit 4
(MAV) in the Status Byte Register is set (* SRE 16) to let the program
know when the * OPC? data is ready to be output. This overcomes the
time out problem but it does increase program complexity.

buffer = “*SRE 16; TRS; WFS; HLD, * OPC?”"

Send(0, 6, buffer, 25, NLend)

SRQet =0

VWHI LE (SRQset = 0)

Wai t SRQ( board, SR(set)

ReadSt at usByt e(board, address, statusByte)

oneByte =1

Recei ve(0, 6, buffer, oneByte, STOPend)

NOTE
Test SRQ() can be used instead of Wi t SRQ() to check
for the occurrence of SRQ in the WHILE loop. This would
allow your program to perform other tasks while waiting
for SRQ inside the WHILE loop.

MS462XX PM
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MS462XX Examples 1 and 2 above used the following commands defined in the
Commands Used MS462XX command set:

*SRE - sends a Status Request Enabl e val ue.
TRS - triggers a sweep

WES - waits one full sweep

HLD - goes into hold node

*OPC? - outputs an ASCII “1” when operation is
conpl ete

NOTE
Refer to Chapter 8, Remote Only Operations for more in-
formation and examples on status reporting and service
request generation.
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2-12 opTiMizING DUT
TESTING SPEED

Speed Introduction

This section provides some insights into optimizing DUT testing
speed. This optimization process involves translating the available
flexibility of Scorpion’s features into the fastest results for the mea-
surement plan of your DUT, which typically consists of setups, sweeps,
data points, speed per point, and data transfer.

NOTES
Option 24 is required to utilize the features of Segmented
Sweep, Data Collection, and Cal Data in internal memory.

Additional support for this application can be obtained by
contacting Anritsu at Navigator@anritsu.com with a de-
scription of your application, your measurement plan, your
goals, and your contact information.

The following Excel table illustrates a typical measurement plan and
some sample calculations to compute overall test time. You may find it
useful to create your own table when trying to optimize for speed so
you know how the test time is distributed.

Table 2-1. Measurement Plan with Test Time Calculations
Speed
Number | Number per
of of Point Time

Sweeps | Points (usec) (msec)
Setup 1 4 151 200 121
Recall S1 3000
Data Transfer/GPIB 1
Setup 2 16 | 51| 225 184
Recall S2 3000
Data Transfer/GPIB 1
Setup 3 12|  e00|  300| 2160
Recall S3 3000
Data Transfer/GPIB 5
Setup n i j k i*j*k
Total Time (ms) 8466

With a measurement plan and speed evaluation, you can begin opti-
mizing your test time by minimizing the number of setups in the mea-
surement plan and improving the effectiveness of the corresponding
sweeps, data points, and speed per point. The following paragraphs

provide suggestions to help you in this optimization process.

MS462XX PM

2-15




WAITING FOR INSTRUMENT GPIB PROGRAMMING
OPERATIONS TO COMPLETE BASICS

Number of Setups  When optimizing for speed, minimize the number of setups you imple-
ment for the DUT test. Whenever possible, the setups should be resi-
dent in Scorpion’s memory to avoid a typical two to three second delay
associated with a recall request.

Q Try to combine multiple setups into a single setup to avoid save
recalls.

O Use Segmented Sweep and consider triggering individual seg-
ments. Create a single setup (with less than 1601 points) consist-
ing of the necessary frequency segments so when combined, one
setup can replace several setups. For added flexibility, enable and
disable individual segments, which provide faster results than re-
calling setups.

a If only two setups are required, use Alternate Sweep to toggle be-
tween the two setups in memory.

Q Use Cal Data in internal memory to switch between up to eight
setups with identical frequency plans (Scorpion simply swaps cal
coefficients of the setups). This approach is very useful when
Scorpion is coupled with test sets or switches whereby Scorpion
can quickly recall the calibration coefficients associated with each
setup.

Q Use external SCSI hard drives when larger measurement plans
need more storage space within Scorpion. Contact your Anritsu
sales representative for ordering information.

NOTE
Transfer of setups and data via the GPIB occurs at the
rate of 100 to 150 kBytes/second.

Frequency Sweeps Once the setups are minimized, it's also important to minimize the
number of sweeps in each of the setups that are associated with the
calibration in each setup.

a Choose calibrations to minimize sweeps (for example, 2-port cali-
brations require 4 sweeps whereas 4-port calibrations require
16 sweeps).

a Consider connections to Scorpion as part of the measurement
plan since some connections may enable easy switching between
4-port, 3-port, and 2-port calibrations (without recalibrating or re-
calls).

a Flexible Cal can reduce sweeps depending on which parameters
are required.

O Tune Mode can offer flexibility by updating one parameter for a
user-defined count, which may be useful when tuning a device.

2-16
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Measurement Data The overall test time is proportional to the number of data points, so
Points minimize the number of data points within each setup of the measure-
ment plan.

Q Consider whether each and every point in the measurement plan
is required.

a Discrete Fill offers the flexibility to arbitrarily define the fre-
quency data point distribution. By default, the data point selec-
tion is equally distributed.

Q Segmented Sweep offers additional flexibility to define IF Band-
width, Averaging, and Source Power Levels for each segment in a
frequency plan.

Speed Per Point  Minimize the measurement time for each point in the measurement
plan.

a Select the widest IF Bandwidths as possible (also in conjunction
with Segmented Sweeps) and evaluate the trade-offs with dy-
namic range and high level trace noise.

a In some situations, you may want to try IFBW = 30 kHz and Av-
eraging (this combination disables gain ranging and results in a
maximum dynamic range of 80 to 85 dB).

Q Avoid band-switch points within Scorpion of:

400 MHz

800 MHz

1600 MHz

3000 MHz

3200 MHz in 6 GHz models
4800 MHz in 9 GHz models
6000 MHz

Data Transfer Once the measurement speed is optimized for setups, sweeps, and
points, it is equally important to optimize the automation protocol so
Scorpion is efficiently performing measurements while efficiently
transferring and processing the data with the PC.

Q Itis important to only trigger and process the sweeps required for
the measurement plan (in some cases, external trigger provides
the best results). Be aware of how Scorpion is being triggered;
sometimes TRS is not needed if the measurement has already
been performed.

a Although straightforward to implement, ASCII data transfers are
four times slower than binary transfers. Whenever possible, im-
plement data transfers using binary formats.
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Changing Channels over the GPIB is very time consuming. Try to
output data directly wherever possible. For example, the com-
mands OS11R; OS13R; OS14R; OS41R will output raw S11, S13,
S14, and Sa; if they are displayed on the screen. If you have cor-
rection on, such as a 4-port correction, you can output up to 16
S-parameters independent of the channel displays. For example,
0OS11C; 0S12C; 0S24C; OS43C will output the corrected S11,
S12, S24, and S43 regardless of what is displayed on the screen.

If calibrations need to be applied, display only a single channel
for fastest measurements.

Advanced features to consider include High Speed Trigger Mode,
Data Collection Mode, and Fast CW.

If the display is not required, toggling the display on and off of-
fers some speed improvements when using High Speed Trigger
mode (reference DD1/DDO).

In some applications (for example, antenna testing), you may
want to trigger and collect all of the measurements as quickly as
possible and afterwards transfer the data. In this case, you will
want to use Fast CW or Data Collection features.

In general, you may want to consider using Scorpion to collect the
raw measurements and perform post-processing tasks (markers,
limit line pass/fail, and even calibration corrections using drivers
from Anritsu) on the data once in the PC.

In most cases, the fastest results are obtained when minimizing
the GPIB commands so Scorpion is focused on conducting mea-
surements instead of other tasks. In other words, select an auto-
mation strategy such that Scorpion is performing measurements
and transferring data the majority of the time and utilize the PC
for manipulating and processing data afterwards.

Both FMC and FMB output binary data, but FMC is usually a
better choice for speed since this is a 32-bit format (where FMB is
a 64-bit format).

Selecting LSB over MSB is more efficient so you don't have to flip
bits before converting them.

If you know the exact data size, you can consider removing the
header using the FDH2 command. This prevents having to con-
stantly, and unnecessarily, remove the header information in the
measurement loop.

When using Discrete Fill, use IFV commands for the fastest re-
sults.

NOTE
Transfer of setups and data via the GPIB occurs at the
rate of 100 to 150 kBytes/second.

2-18
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Data Transfer The following sample code illustrates how the previous speed concepts
Sample Code can be implemented. It is important to optimize the measurement
loop, so carefully separate setup and restore commands to optimize for
efficient measurement and data transfers.

'setup section

CH1 ‘sel ects channel 1

MAG ‘ changes graph type to nagnitude
DSP ‘single display node

AOF “turn averaging off

FMA; | FV #2321000000000, 2000000000, 3000000000
‘set up the discrete frequency |ist

FMC,LSB 'binary 32 bit - least significant bit
| FBWBOK ' 30 kHz | FBW

DDO "data draw ng off

FDH2 'renove header (0 | ength header)

*DDT #2110S31C, 0S21C  '"this sets the high speed
conmand buf fer

Tl BSB; TXX? "high speed trigger node -- should
return a 5 for high speed trigger node

' measurenment | oop

*TRG 'read and process data...keep repeating
'restore

TI'N "normal trigger node

FDHO 'Use data header

FVA "ASCI| data transfer

DD1 "Turn data drawi ng back on

MS462XX PM 2-19/2-20







Chapter 3
Ethernet Programming
Interface With TCP/IP

Table of Contents

3-1

3-2

3-3

INTRODUCTION . . . . . . . . e 3-3
NETWORK CONNECTIONS . . . . . . ... ... ... .... 3-3
Network Address Setup . . . . . . . . . . .. ... ... 3-3
IP Address Setup: . . . . . . . .. 3-3
Subnet Mask Setup . . . . . ... Lo 3-4
DefaultGateway IP . . . . . . .. ... .. ... ........ 3-4
Ethernet Address . . . . . . . . . . ..o 3-4
Programming Interface: . . . . . . . . . .. ... ... ..... 3-5
ETHERNET OPERATION . . . . . ... ... ... ...... 3-6






3-1 nTrRODUCTION

3-2 NETWORK
CONNECTIONS

Chapter 3
Ethernet Programming
Interface With TCP/IP

This chapter provides description for use of the Ethernet Pro-
gramming Interface.

The analyzer supports 10BASE-T. You can use MAU to connect to the
AUI port connector on the rear panel (below).

10Base-T To:
Adapter Ethernet

connector
—_ I e
From: 8 % 8 g T
Local Area ggssU O
Network g o9 a9
(LAN) % oo g
O oo aa
41 O O O o O
Network Address You must have an IP (internet protocol) address, subnet mask address,

Setup

IP Address Setup:

default gateway IP address, and ethernet address in order to have a
complete network address setup. The default gateway IP is defined by
your system administrator and the ethernet address is specified on a
label on the rear panel. Each analyzer should have a unique 32-bit IP
address. An example: 172.26.21.10. The following paragraphs illus-
trate a complete address setup.

To set up an Internet Protocol (IP) address, proceed as follows:

Step 1. Obtain an IP address for the MS462XX from your
network administrator.
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NETWORK ETHERNET PROGRAMMER
CONNECTIONS INTERFACE
: Step 2. Press the Utility key (left).
%ggﬁg © Step 3. Press the REMOTE INTERFACESsoft key.
2 68 &
8 88 &3 Step 4. Press the NETWORK SETUP soft key.
& 5 /6
—_— Step 5. Press the INSTRUMENT IP soft key.
Soft
e Step 6. Enter an IP address, using the Data Entry keypad
and X1 key.
To set up the subnet mask, proceed as follows:
Subnet Mask Setup
Step 1. Press the Utility key.
Step 2. Press the REMOTE INTERFACE soft key.
Step 3. Press the NETWORK SETUP soft key.
Step 4. Press the SUBNET MAST soft key.
Step 5. Enter a subnet mask (the format is the same as IP

Default Gateway IP

Ethernet Address

address)using the Data Entry keypad and X1 key.

To set up the Default Gateway IP, proceed as follows:

Step 1. Press the Utility key.

Step 2. Press the REMOTE INTERFACE soft key .
Step 3. Press the NETWORK SETUP soft key.

Step 4. Press the DEFAULT GATEWAY IP soft key.
Step 5. Enter a gateway IP that is defined by your system

administrator. Use the Data Entry keypad and X1
key to make this entry.

To set up the ethernet address, proceed as follows:

Step 1. Press the Utility key.

Step 2. Press the REMOTE INTERFACE soft key .
Step 3. Press the NETWORK SETUP soft key.
Step 4. Press the ETHERNET ADDRESS soft key.
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ETHERNET PROGRAMMER
INTERFACE

NETWORK
CONNECTIONS

Step 5.

Enter the ethernet address shown on the back panel
label. Use the ethernet address editor to make this
entry; press DONE when finished.

Programming Make the network connection after powering up the analyzer.

Interface:
Step 1.

Step 2.

Step 3.

Send GPIB mnemonic over the ethernet as follows:

a. Connect to analyzer with TCP/IP socket port
5000. The connection is successfully made if
the message “100 Connection accepted” is re-
ceived.

b. Send the GPIB program message and receive
output of the program message.

NOTE
A C-language program, titled “deno. c,”
for use with Steps a and b is shown in
Figure 3-1.

The number of clients supported is one.

Users have to ensure that only one client-connection
exists to ensure that the program message will be
processed properly. If more than one client exists, the
request from the later connection will not be proc-
essed until the first one is completed and discon-
nected.

The output data has be received by the client.

If a client hasn’t done so, the loss of output data may
occur due to the limitation of memory resource.
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CONNECTIONS

ETHERNET PROGRAMMER
INTERFACE

3-3

ETHERNET OPERATION

Notes On Using the
Demo Program

The following provide details on how the MS462XX handles ethernet
tasks.

m Input: All program messages in GPIB format must be terminated

with a line feed/carriage return character. The system executes
program messages in the order received, regardless of the connec-
tion status.

Output: Output data is sent to a client who has sent the program
message that has an output. The output will be discarded when
this client is disconnected for any reason. No other client can
claim this client’s output.

When an output transmission is blocked because the client is not
ready to receive it, the output will be queued up-to-160 items. If
the output queue is full, the output will be discarded.

It is recommended that a client should be ready to receive the
output immediately after sending a message that has an output.
Otherwise, the network buffer may be full and may increase the
chance of output data being subsequently blocked.

As soon as you hit the enter key, the screen will prompt you to “Please
enter program message.” At this point, you can enter a program mes-
sage, such as SRT 20 MHz. As soon as you hit the Enter key, this pro-
gram message goes to the analyzer and sets the start frequency to

20 MHz. After this, the program ends.

You can expand this program to send multiple program messages
andto receiving output. For the expansion of the client program,
please refer to any TCP/IP program reference book.
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ETHERNET PROGRAMMER
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NETWORK
CONNECTIONS

demo.c

connected instrument. The program language is ANSI C.
Platform: UNIX Sun workstation.

Usage: demo <hostname> <port number>

Note: client: program name

hostname: the IP address of the analyzer.
port number: 5000 (mandatory)

Ok % ok % % Ok % F % % H F ¥

Copyright Anritsu Company, 1998.
*/

#include <stdio.h>
#include <time.h>
#include <string.h>
#include <stdlib.h>
#include <sys/types.h>
#include <errno.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>

#define BUF_SIZFE 1000

int opensocket ()

Program to send GPIB program messages and receive output from a network

/********************************************************************t/

int main (int argc, char *argv[])
(
char portNumber[5] = "5000";
static int instrument; /* socket discriptor =*/
static char pms_buffer[BUF_SIZE]:;
static char output_buffer [BUF_SIZE];

long rc = 1;
int to_send;
int send_buffsize = BUF_STZE, receive_buffsize = BUF_SIZE;
/* check command line input count */
if (argec < 2)
{
printf ("Usage: %s <hostname>\n", argv{0]);
exit(l);
}
/* open instrument socket connection */
if ((instrument = opensocket(argv([l], portNumber)) == -1)
{
printf("Instrument socket can’t be opened\n");
exit(l);
}
printf ("Please enter program message:");
gets (pms_buffer);
strcat (pms_buffer, "\r\n"); /* required for a complete program message */

Figure 3-1. Ethernet Setup Program (1 of 3)
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ETHERNET SETUP
DEMO PROGRAM

ETHERNET PROGRAMMER
INTERFACE

if ((rc =

(

send(instrument, pms_buffer,
printf("Error on send program message!\n");
exit(l);

}

else

{
while (rc > 0)
{

strlen(pms_buffery,

0)) < 0)

if ((rc = recv(instrument, cutput_buffer, sizeof(receive_buffsize), 0))
<0)
{
printf(">Receive error code = %x\n", errno);
}
else printf("Received:%s", output_buffer);
1
close(instrument);
return 0;
1
/*********************************************************************/
int opensocket(char* hostname, rhar* portNumber)
{
struct hostent *hostPtr;
struct sockaddr_in peeraddr_in;
char sync_chars[80];
int size = 256;
unsigned long addr = 0;
int i, j, port;
int rc;
int s;
memset (&peeraddr_in, 0, sizeof(struct sockaddr)});
peeraddr_in.sin_addr.s_addr = 0;
/* convert IP address to unsigned long */
for (1 = 0; 1 < 4; i++)
{
addr = 0;
for (j =0; *hostname != ’.’ && *hostname != '\0’; j ++)
{
addr *= 10;
addr+= (*hostname +-) - (0’ - 0);
}
addr <<= (24 - 1 * B8);
hostname++;
peeraddr_in.sin_addr.s_addr |= addr;
}
peeraddr_in.sin_family = AF_INET;
5= socket (AF_INET, SOCK_STREAM, 0);
Figure 3-1. Ethernet Setup Program (2 of 3)
3-8 MS462XX PM
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INTERFACE DEMO PROGRAM

peeraddr_in.sin_family = AF_INET;
port = atoi(portNumber);
peeraddr_in.sin_port = htons(port);

/* Try to connect to the remote server at the address in peeraddr_in. */
rc = connect(s, &peeraddr_in, sizeof(struct sockaddr_in}));
if (rc == -1)
{
close(s);
perror ("CONNECT error");
printf("Unable to connect to “%s’ : %s\n", hostname, "Connection fail\n"});

return -1;
}

/* receive a confirmation on connection from server */
if ({(rc = recv(s, sync_chars, 80)) <= 0)
{
printf("Connection error\n");
close(s);
retun -1;
]
else if (strncmp(sync_chars, "100")) != 0)
{
close(s):;
s = -1;
]
printf("%$s\n", sync_chars);
return s;

Figure 3-1. Ethernet Setup Program (3 of 3)
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Chapter 4
Series MS462XX
Programming Examples

This chapter contains example programs to familiarize the user with
MS462XX programming. Familiarity with manual (front panel) opera-
tion of the MS462XX is assumed. (Throughout this section, the
MS462XX VNMS is referred to simply as “MS462XX”.) A complete de-
scription of front panel operation is contained in the MS462XX Vector
Network Measurement System Operation Manual.

Also, it is assumed that you have read Chapters 1, 2, and 3 and are fa-
miliar with the information they contain. This information describes
the various syntax and functions used in the example sequences pre-
sented throughout the chapter. This includes: Send, Receive, IBCNT,
IBERR, ISNOTEQUALTO, and others.

The main sequences for five example MS462XX programs are listed
and explained in the following pages. In these examples, the N1488
function calls are abbreviated; refer to Chapter 2 and the N1488 docu-
mentation for full details. Refer to the MS462XX Command Function
groups and the Command listings in this manual for complete details
on MS462XX command operations.

NOTE
The functions and procedures called from the example se-
qguences in paragraphs 4-3 through 4-7 are provided at the
end of this chapter in paragraphs 4-8 through 4-10.

The intent of these example program sequences is to provide algo-
rithms useful when programming various features of the MS462XX.
You are encouraged to study these algorithms, copy them into your
programming environment, and tailor them for your language and ap-
plication.
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EXAMPLE 1
BASIC OPERATIONS

GPIB PROGRAMMING
EXAMPLES

4-3 EXAMPLE 1:

This example sequence lists and explains some common MS462XX op-

BASIC OPERATIONS erations.

m Setup display and sweep frequencies
Send (0, 6, “ CH2; DSP; MPH; SRT 40 MHZ; STP 2 GHZ", NLend)

m Setup markers
Send (0,6, “MK1 40 MHZ; MK2 2 GHZ", NLend)

m Read and store current instrument setup

Q

Request instrument setup string
Send (0, 6, “OFP”", NLend)

Read instrument setup string
Recei ve(instrSetup, MAXSIZE, STOPend)

Get number of bytes transferred3
sizelnstrSetup = | BCNT
NOTE
Program variables instrSetup and sizelnstrSetup will

be used later with the IFP command to input the
saved setup string.

m Read sweep frequencies

a

Trigger and wait for full sweep then hold

Send (0, 6, “TRS; WFS; HLD", NLend)

Wait for operations to complete (See “Wait for Instr()” example,
page 4-12.)

Wi t ForInstr()

Request sweep frequencies (OFV):
Use floating point (64 bit) binary format (FMB), Least Signifi-
cant Byte first ordering (LSB for IBM/compatible PCs only).

Send (0, 6, “LSB; FMB; OFV’', NLend)

Get number of bytes to read:

See Chapter 7, “Data Transfer” section for details on <Arbi-
trary Block> data transfers and structure of the header used to
precede and give number of bytes in data block. (See “Get-
NumBytes()” example, page 4-13.)

nunBytes = Get NunByt es(address, header String)
Read frequencies

freqArray is a floating point double precision array of up to
1601 elements.

Recei ve(fregArray, nunBytes, STOPend)
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EXAMPLE 1
BASIC OPERATIONS

O Check for complete transfer

if (nunBytes | SNOTEQUALTO | BCNT t hen
gpi berr(“Could not read freq list correctly”)

Reset instrument

O Send reset command
Send (0, 6, “*RST”, NLend)

O Wait for operations to complete (page 4-12)
Wai t ForInstr()

Download and restore a previously saved setup

0 Command instrument to receive a setup string. Use “NUL-
Lend” (see Chapter 2, paragraph 2-9.)
Send (0,6, “lI FP ", NLend)

NOTE
The space after the IFP command is needed to sepa-
rate it from the setup string, which follows.

O Send the setup string. Use “NLend” (see Chapter 2, paragraph
2-9)
Send (0, 6, (i nstrSetup, sizelnstrSetup), NLend)

O Check if all data was sent correctly

if (sizelnstrSetup | SNOTEQUALTO | BCNT t hen
gpi berr(“Error sending setup string”)
Select instrument Marker 1 active
Send (0, 6, “MR1L", NLend)

Read measurement trace

Q Trigger and wait for full sweep then hold
Send (0, 6, “ TRS; WS; HLD", NLend)

O Wait for operations to complete (page 4-12)
WAi t ForInstr()

O Request trace data:
in final trace graph type values (OFD), in floating point (32
bit) binary format (FMC). Use Least significant Byte first or-
dering (LSB, for IBM/compatible PCs only)

Send (0, 6, “LSB; FMC, OFD", NLend)

MS462XX PM
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GPIB PROGRAMMING
EXAMPLES

4'4 EXAMPLE 2:

O Get number of bytes to read (page 4-13)
nunByt es = Get NunByt es

0 Read out the trace data values.
Recei ve(traceData, nunBytes, STOPend)

O Check if all data was transferred

if (nunBytes | SNOTEQUALTO | BCNT t hen
gpi berr(“Coul d not receive data.”)

a Calculate number of sweep points in data string
POINTSIZE is 8 bytes for data transfers using the FMB for-
mat and 4 bytes if using the FMC format. See Chapter 8, “For-
matting Commands.”

nunfreqs = nunBytes / PO NTSI ZE

Put instrument(s) in local to allow use of front panel

Enabl eLocal (board, addressLi st)

This example sequence lists and explains MS462XX commands used

12 TERM CALIBRATION for automated 12 Term Calibration.

Display instructions to operator on computer screen

PRI NT “Install 33KFKF Phase Equal |nsertable on
Port 17

PRI NT “Install 3670K502 Thru Line fermale side to
Port 27

PRINT “so the new Port 2 is the nale end of the
thru”

PRI NT “Shape the end of the thru so it is near
Port 17

PRI NT “(Press a key when ready)”

Set up calibration parameters

Send (0, 6, “SCM LTC; C12; | SN, NLend)

Set up calibration frequencies

Send (0, 6, “DFC, FRS 100 MHZ; FRI 100 MHZ; FRP 21; FI L; DFD’, NLend)
Set up connectors and loads

Send (0, 6, “P1C, CFK; P2C, CMK; BBL" , NLend)

Begin calibration data collection

Send (0, 6, “BEG', NLend)

Wait for operations to complete (page 4-12)
Wi t ForlInstr()

4-6
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EXAMPLE 2
12 TERM CALIBRATION

Instruct operator via the controller screen...
To connect ISOLATION DEVICES between Ports 1 and 2 and
wait for him; then measure devices. (See TakeCalData(), pg 4-14).
PRI NT “Connect | SOLATI ON DEVI CES bet ween

Ports 1 and 2"
PRI NT “Press ENTER when ready”
TakeCal Dat a()

Instruct operator via the controller screen....
To connect BROADBAND LOADS between Ports 1 and 2 and
wait for him; then measure devices.

PRI NT “Connect BROADBAND LOADS bet ween
Ports 1 and 2.”

PRI NT “Press a key when ready”

TakeCal Dat a()

Instruct operator via the controller screen....
To connect OPEN to Port 1 and SHORT to Port 2 and wait for
him; then measure devices.

PRI NT “Connect OPEN to Port 1 and SHORT
to Port 27

PRI NT “Press a key when ready”

TakeCal Dat a()

Instruct operator via the controller screen....
To connect SHORT to Port 1 and OPEN to Port 2 and wait for
him; then measure devices.

PRI NT “Connect SHORT to Port 1 and OPEN
to Port 2

PRI NT “Press a key when ready”

TakeCal Dat a()

Instruct operator via the controller screen....

To connect Port 1 and Port 2 with the reminder to NOT INSTALL
ADDITIONAL THRU LINES/ADAPTERS BETWEEN PORTS,
and wait for him; then measure devices.

PRI NT “Connect Port 1 and Port 2 but
DO NOT | NSTALL ADDI TI ONAL THRU
LI NES/ ADAPTERS BETWEEN PORTS

PRI NT “Press a key when ready”

TakeCal Dat a()
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EXAMPLE 3

GPIB PROGRAMMING

CALIBRATION DATA TRANSFER EXAMPLES

4-5 EXAMPLE 3: This example sequence lists and explains MS462XX commands for
CALIBRATION DATA transferring calibration error terms/coefficients.

TRANSFER

m Setup a Frequency Response Transmission Calibration.

Q

Set up calibration parameters
Send (0, 6, “SCM LTC, CFT”, NLend)

Set up calibration frequencies
Send (0, 6, “DFC; FRS 100 MHZ; FRI 100 MHZ; FRP 21; FI L; DFD’, NLend)

Begin calibration data collection
Send (0, 6, “BEG’, NLend)

m Wait for operations to complete (page 4-12)

WAi t ForInstr()

m Instruct operator via the controller screen...
To connect THRU LINE between Ports 1 and 2 and wait for him.

PRI NT “Connect THRU LI NE bet ween
Ports 1 and 2"
PRI NT “Press ENTER when ready”

Measure thruline (page 4-12).
TakeCal Dat a()

Read Calibration Coefficient Data from instrument and store
the 488.2 data transfer header which is useful for sending the
same size data array back to the MS462XX later. Also calculate
and store the number of frequency points read in.

Request the error term/coefficient array (OC1) in 64 bit Float-
ing Point format (FMB), Least Significant Byte order (LSB, for
PCs only). See Chapter 8, “Formatting Commands” for the er-
ror terms returned by the OCx series commands.

Send (0, 6, “LSB; FMB; OC1”, NLend)
Get number of bytes contained in the data string and store the

header read from the MS462XX into calHeader (string of char-
acters). See GetNumBYytes(), page 4-13.

nunmByt es = Get NunByt es(address, cal Header)

Read calibration data values

calData is an 82 element double precision floating point array.
Recei ve(cal Data, nunmBytes, STOPend)

4-8
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EXAMPLE 3
CALIBRATION DATA TRANSFER

O Check if all data was transferred

if (nunBytes | SNOTEQUALTO | BCNT) then
gpi berr (“Coul d not receive data.”)

Store number of calibration data bytes transferred
cal DataSi ze = | BCNT

Calculate number of frequency points in the data trace if de-
sired. POINTSIZE is 8 bytes for data transfer using the FMB
format. See Chapter 8, “Formatting Commands.” The division
by two is because each data point represents a complex data
pair (real, imaginary).

nunfFreqs = (Cal DataSize / 2) / PO NTSI ZE

m Send Calibration Coefficient Data to instrument

O Simulate a Transmission Calibration

Command the MS462XX to apply transmission calibration co-
efficients to data (AFT), then input the calibration coefficient
array for transmission error term (IC1), in 64 bit Floating
Point format (FMB), Least Significant Byte order (LSB, for use
with PCs only). Use “NULLend” (see Chapter 2, paragraph
2-9.)

Send (0, 6, “ AFT; LSB; FMB; | C1”, NLend)

NOTE
Note the space after the IC1 command; it is needed to
separate it from the calibration coefficient data array,
which follows.

Send cal coefficient #1 data transfer header (same one that was
received from the OC1 transfer). Use “NULLend” (see Chapter
2, paragraph 2-9.)

cal Header Si ze = LENGTHOFSTRI N cal Header)
Send (0,6, (cal Header, cal HeaderSi ze, NULLend), NLend)

NOTE
Consult your compiler documentation for a function
that returns length of a string.

Check for proper transfer

i f (Cal Header Si ze | SNOTEQUALTO | BCNT) then
gpi berr(“Data not sent properly”)

Send cal coefficient #1 data. Use “NLend” (see Chapter 2, para-
graph 2-9.)
Send (0, 6, (cal Data, cal DataSi ze), NLend)
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EXAMPLE 4 GPIB PROGRAMMING
ASCII STRING TRANSFER EXAMPLES

O Check for proper transfer

if (cal DataSi ze | SNOTEQUALTO | BCNTI then
gpi berr(“Data not sent properly”)

a Wait for operation to complete (page 4-12)
Wi t ForInstr()

Q Turn on/apply error correction

Send “ CON’
4-6 EXAMPLE 4: This is an example sequence showing data string input to the
ASCIl STRING MS462XX. The string sent below is used to set hardcopy data output

TRANSFER labels.

The MS462XX requires the double quote characters (“ ”) to delimit
ASCII strings being sent to it. That is, to send a string called mystring
you would actually send “mystring”. This presents a problem since
programming languages also delimit a character string with double
quotes. In order to send the MS462XX a quote ( “) as a regular charac-
ter, you must precede it with the backslash (\) character in the C lan-
guage and with a quote character (") in BASIC.

NOTE
A MS462XX ASCII string may also be delimited us-
ing a single quote character (') at the beginning and
end of the string. In which case, the backslash (\) for
C and the double quote (") in BASIC are not required.

m Define DUT Model in the data label.
The following command sequence needs to be sent to the
MS462XX:

LMS “4 8 filter”

a If using C use this syntax
Send (0,6,“LM5 \”4_8 filter\”*, NLend)

a If using BASIC use this syntax
Send (0,6,“LM5 ““4_8 filter”””, NLend)
O Here the same command sequence can be sent with the single
quotes (' ") without the need for additional character as above.
Send (0,6,“LMS '4_8 filter'”, NLend)
m If shutting down the GPIB immediately after this series of com-

mands, then you must also make the controller wait for the
MS462XX to completely receive this data before shut down.

Wai t For I nstr()
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GPIB PROGRAMMING EXAMPLE 5
EXAMPLES DISK OPERATIONS
4-7 EXAMPLE 5: This example sequence lists and explains MS462XX commands for
DISK OPERATIONS MS462XX internal disk operations.
m Sweep, and store channel 1 trace data to memory

Send (0, 6, “CHL; S11; CH3; S21; WFS; CH1; STD", NLend)

Store trace memory data to hard disk
The following command sequence needs to be sent to the
MS462XX:

Send (0,6, “SAVE ' C:\ CH1_S21. NRM ", NLend)

Wait for operations to complete (page 4-12)
Wi t Forinstr()

Output channels 1 Tabular Data to instrument floppy disk
Send (0, 6, “SAVE ' A\ CH1_S21. DAT' ", NLend)

Wait for operations to complete
Wi t Forinstr()

Save Front Panel and Calibration setup to hard disk
Send (0, 6, “SAVE ' C:\ SETUP1. CAL' ", NLend)

Wait for operations to complete
Wi t Forinstr()

Reset system to default state
Send (0, 6, “*RST", NLend)

Recal Front Panel and Calibration setup from hard disk
Send (0, 6, “RECALL ' C:\ SETUP1. CAL' ", NLend)

Wait for operations to complete
Wit Forinstr()

Recall channel trace/noramlization data from hard disk to CH3
Send (0,6, “CH3; RECALL ' C:\CHL_S21.NRM; WFS", NLend)

Wait for operations to complete
Wi t ForInstr()

Delete channel 1 trace/normalization data file from hard disk
Send (0,6, “DEL ' C:\ CHL_S21. NRM ", NLend)

m Wait for operations to complete
Wi t Forinstr()
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EXAMPLE GPIB PROGRAMMING
PROCEDURE EXAMPLES

4-8 EXAMPLE PROCEDURE, This example sequence provides coding for the Wait for Instr () proce-
WaitForinstr() dure used earlier in this chapter's example sequences.

NOTE
Do not use this procedure if the instrument was com-
manded to output data that has yet to be read by the
program since the * OPC? query will, in itself, output
data (the character “1” )when done with previous op-
eration.

m Set GPIB time out limit to insure enough time is allowed for in-
strument operations to complete. See i bt no() in the N1488
documentation for details.

i bt mo(i nstrunent _handl e, T1000s)
m Send the Operation Complete query
Send (0,6, “*0PC?*, NLend)

m Wait for instrument to output the ASCII character “1”

nunByt es=1
Recei ve(buffer, nunBytes, STOPend)

m Restore default time out limit

i bt mo(i nstrunent _handl e, T10s)
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EXAMPLES

EXAMPLE
PROCEDURE

4-9 EXAMPLE FUNCTION,
GetNumBytes(address,
headerstring)

This example sequence provides coding for the Get NunByt es() func-
tion used earlier in this chapter's example sequences.

GetNumBYytes() reads the MS462XX output buffer and returns the
number of data bytes to be transfered in the ensuing <Arbitrary
Block> data string (see Chapter 8, “Data Transfers”). It does this by
reading out and decoding the string data header. It will copy the
header read out of the MS462XX into headerString so the calling pro-
gram can use it in cases where the same data block will be sent back
to the MS462XX, i.e. OC1/ | C1.

NOTE
Consult your programming language documentation for
string functions to copy, concatenate, and return value of
string.

m Read the first byte in the instrument output buffer. Buffer is a
temporary array of characters of size 10.

nunmBytes = 1
Recei ve(buffer, nunBytes, STOPend)

m Check to be sure it is the “#” character then copy it to header -
String
if (buffer[0] |SNOTEQUALTO '#') then

gpi berr(“Invalid data string”)
el se COPY(buffer, headerString)

m Read second header byte from the instrument output buffer and
append it (concatenate) to header Stri ng
nunBytes = 1

Recei ve(buffer, nunBytes, STOPend)
CONCATENATE( buf f er, headerstring)

m Save the buffer value as a number...
nunByt es = VALUEOF( buf f er)

NOTE
This number is the next set of bytes to read. Those
bytes when taken as a number will yield the number
of actual data bytes contained in the binary string.

m Read the number of bytes indicated by numBytes and append
them (concatenate) to header Stri ng
Recei ve(buffer, nunBytes, STOPend)
CONCATENATE( buf f er, header Stri ng)

m Save the buffer value as a number
nunByt es = VALUEOF(buffer)

MS462XX PM
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EXAMPLE GPIB PROGRAMMING
PROCEDURE EXAMPLES

NOTE
numBytes is the number of bytes, of actual data re-
guested, waiting in the output buffer of the
MS462XX.

m Return number of bytes to calling program
Ret urn nunByt es

NOTE
At this point headerString is exactly the same as the
data transfer header output by the MS462XX. Recall
that this is useful to the calling program in cases
where the same data read out is to be sent back to
the instrument.

4-10 EXAMPLE This example sequence provides coding for the TakeCalData() proce-

PROCEDURE, dure used earlier in this chapter's example sequences.
TakeCalData()

The TakeCalData() procedure will wait for the operator to press a key
on the computer then measure the cal standard installed.

m Wait for operator to press a key on computer when he is ready
WAI TUNTI L (key is pressed)

NOTE
Consult your compiler documentation for a function
that waits for a key to be pressed.

m Take cal data then go on to next calibration step
Send (0, 6, “TCD; NCS”, NLend)

m \Wait for operation to complete (page 4-12)
Wai t Forinstr()
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Part 2
GPIB Function
Groups

This part consists of six chapters that relate the MS462XX GPIB
commands to functional groups. Tables within each group pro-
vide command descriptions and relationships to front panel keys
and their associated menu functions.

Chapter 5 — describes the commands and suffix mnemonics that
relate to Measurement Functions.

Chapter 6 — describes the commands that relate to Calibration
Functions.

Chapter 7 — describes the commands that relate to Markers and
Limits Functions.

Chapter 8 — describes the commands that relate to Remote-Only
Functions.

Chapter 9 — describes the commands that relate to System Func-
tions.

Chapter 10 - describes the commands that relate to Special Ap-
plications Functions.
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5' 1 INTRODUCTION

5'2 DATA ENTRY SUFFIX
CODES

Chapter 5
Measurement Functions

This chapter describes the measurement function commands (and suf-
fix mnemonics) that control the channel control, measurement control,
display control, and enhancement group functions.

NOTE
See Chapter 10, Special Applications Functions for mea-
surement applications.

Many MS462XX GPIB commands require a following numeric value
(or values) that quantify the MS462XX operational parameters being
controlled (i.e., frequency, power, etc). These numeric values are scaled
to the following units as appropriate:

DECIBELS METERS SECONDS
DEGREES OHMS VOLTS
HERTZ

All numeric data entries can be followed by an optional suffix mne-
monic (see example). The suffix mnemonics for the MS462XX are listed
in Table 5-1. These mnemonics define a weighting factor that is applied
to the associated numeric data value. (They perform the same function
as the data entry termination keys on the MS462XX front panel.) Fur-
thermore, suffix mnemonics imply unit type, thus enhancing the read-
ability of application programs.

Example: “ SRT 2 GHz”
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SUFFIX CODES

MEASUREMENT
FUNCTIONS

Table 5-1. Numeric Data Suffix Mnemonics

Code Parameter Type Weighting Factor
DB, DBL, bBM Power 1.0
DEG Phase 1.0
RAD Phase 18070
HZ Frequency 1.0
KHZ Frequency 10E+3
MHZ Frequency 10E+6
GHz Frequency 10E+9
REU Real 1.0
IMU Imaginary 1.0
S Time 1.0
MS Time 10E-3
us, usc Time 10E-6
NS, NSC Time 10E-9
PS, PSC Time 10E-12
FS Time 10E-15
M, MTR Distance 1.0
CM, CMT Distance 10E-2
MM, MMT Distance 10E-3
OHM Impedance 1.0
V, VLT Voltage 1.0
MV Voltage 10E-3
K, KS Temperature Degrees Kelvin
XM3 Unitless 10E-3
XX1 Unitless 1.0
XX3 Unitless 10E+3

5-4
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FUNCTIONS GROUP

5-3 CHANNELS GROUP The commands listed in Table 5-2 perform two separate sets of
functions:

Q Select the currently active channel (CH1-CH4). The active chan-
nel is that channel to which any subsequent channel-based com-
mands are applied.

Q Select single or multi-channel display mode (commands D13,
D14, D24, DSP, T13, and T24). Commands T13 and T24 each pro-
duce a single display frame containing overlaid traces for the two
channels specified.

NOTE
Flowcharts showing the MS462XX front panel keys and
associated menu sequencing are provided in Appendix B.

Table 5-2. Channel Command Group and Related Commands in Display Group

;és;]l:tui?:rt]i%ln Command Description

Ch1 key CH1 Selects channel 1 as active channel.

Ch2 key CH2 Selects channel 2 as active channel.

Ch3 key CH3 Selects channel 3 as active channel.

Ch4 key CH4 Selects channel 4 as active channel.
CHX? Active channel query.

Display Key/menus, D13 Selects dual channel display, channels 1 & 3.

Display Mode, Display .

Mode menus D14 Selects quad display, all four channels.
D24 Selects dual channel display, channels 2 & 4.
DSP Selects single channel display, using the currently active channel.
DSP? Channel display mode query.
T13 Selects overlaid dual channel (1 & 3) display (one display frame).
T14 Selects overlaid four channel
T24 Selects overlaid dual channel (2 & 4) display (one display frame).
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5-4 pispLaAY kEY

Display Mode
Function

Trace Memory
Function

Limits Function

Scale Functions

The Display key offers menu selections that provide Display Mode,
Trace Memory, Limits, Scale, and Graph Type functions, all of which
are described below.

This function provides selections for the display mode: Single, Dual
1&3, Dual 2&4, Overlay 1&3, Overlay 2&4, or Four Channel overlay.

This function provides a sequence of menus that provide memory and
math functions. Memory functions allow viewing of Data, Memory,
Data & Memory, Data times Memory, Store Memory, and Disk Opera-
tions. Math functions provide Add, Substract, Multiply, and Divide op-
erations.

This function is closely related to the Marker key functions; therefore,
it is described in Chapter 7, along with markers.

This function provides for resolving measurement values. There are se-
lections for Log or Linear Magnitude, Phase, Smith Chart, Group De-
lay, Real or Imaginary. The operation of these commands are obvious,
except for SCL, REF, and OFF.

SCL Command

This command sets the scaling-per-division characteristics of the graph
on the active channel. The associated data value determines the resul-
tant scaling factor. The SCL command can also be used to set the scal-
ing on Smith chart type display as follows:

VALUE SCALING
-3 Sets a 3 dB compressed scale
0 Sets the normal Smith chart scale
10 Sets a 10 dB expanded scale
20 Sets a 20 dB expanded scale
30

Sets a 30 dB expanded scale

REF Command

This command selects the graticule line of the active channel data dis-
play on which to place the “REFERENCE LINE.” The Reference Line
is the graticule line to which the caret points on the MS462XX display,
or graph. (Lines 0, 4, and 8 are the bottom, middle, and top of the graph
respectively.)

NOTE
There is no reference line defined for Smith charts, in-
verted Smith charts, and linear polar or log polar displays.

5-6
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Graph Type
Functions

OFF Command
This command sets the value of the offset associated with the “REFER-
ENCE LINE” in the data graph display.

Changing the scaling-per-division (SCL), the Reference Line position
(REF), or the offset value (OFF) in the bottom (secondary) graph of a
two graph display is accomplished by using the appropriate suffix
mnemonic for that graph, as shown in the table below. For example: to
set the scaling value for the phase display of a log/phase type graph,
use:

“SCL 20 DEG

Graph Type
Command

Log Mag / Phase Lin Mag / Phase Real / Imaginary

SCL / OFF DEG /RAD DEG / RAD IMU

REF DEG DEG IMU

This function provides for selecting any of the various type of display
graphs: Log or Linear Magnitude, Phase, Real, Imaginary, Log or Lin-
ear Polar, Smith Chart (Impedance), Smith Chart (Admittance), Group
Delay, Power Out, SWR, Log Magnitude and Phase, Linear Magnitude
and Phase, Real and Imaginary.

The usage of most of these commands is obvious, except SME, ISE,
SMC and ISC.

NOTE
All the commands in the Display Group act on the cur-
rently selected active channel (see paragraph 5-3, Chan-
nels Group).

Both the SME and ISE commands require an associated data value to
be included with the command (Table 5-3). The allowable data values
for these commands are: 0, 10, 20, and 30. The example below selects a
20 dB expanded Smith chart on the active channel.

Example: “SME 20 DBL”
Commands SMC and ISC also require an associated data value to be
included with the command. The allowable data values for these com-

mands are 0 and 3. The example below selects a 3 dB compressed
Smith chart on the active channel.

Example: “SMC 3 DBL”

The Display key commands are listed in Table 5-3.

MS462XX PM




DISPLAY
KEY

MEASUREMENT
FUNCTIONS

Table 5-3. Display Key Commands (1 of 4)

Command Function
ADD Select addition as trace math for active channel
APR Enter group delay aperture setting on active channel
APR? Output group delay aperture setting on active channel
ASC Autoscale the active channel display
ASP Enter polar stop sweep position angle
ASP? Output polar stop sweep position angle
AST Enter polar start sweep position angle
AST? Output polar start sweep position angle
CHAPR? Output group delay aperture setting for specified channel
CHDAT? Output trace memory display mode for specified channel
CHGRF? Output graph type for specified channel
CHMTH? Output trace math math type for specified channel
CHOFF2? Output offset value for the bottom graph for specified channel
CHOFF? Output offset value for the top graph for specified channel
CHPHO? Output phase offset for specified channel
CHRDD? Output reference delay in distance for specified channel
CHRDT? Output reference delay in time for specified channel
CHREF2? Output reference line for the bottom graph for specified channel
CHREF? Output reference line for the top graph for specified channel
CHSCL2? Output scale resolution for the bottom graph for specified channel
CHSCL? Output scale resolution for the top graph for specified channel
D13 Display channels 1 & 3
D14 Display all four channels
D24 Select dual channel display with channels 2 & 4
DAT Display data only on active channel
DAT? Output trace memory display mode
DDO Turn data drawing off
DD1 Turn data drawing on
DD1? Output data drawing on/off status
DIA Select air as active dielectric
DIE Enter a dielectric value
DIM Select microporous teflon as active dielectric
DIP Select polyethylene as active dielectric
DIT Select teflon as active dielectric
DIV Select division as trace math for active channel
DIX? Output dielectric constant
DLA Select group delay display for active channel
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FUNCTIONS KEY
Table 5-3. Display Key Commands (2 of 4)
Command Function

DNM Display data normalized to trace memory on active channel

DSP Select single channel display

DSP? Output channel display mode

DTM Display measurement data and trace memory on active channel

EXTIOO0 Disable external output I/O

EXTIO1 Enable external output I/O

EXTIOX? Output external output I/O enable/disable status

GRF? Output graph type for active channel

GROUP1 Select Group 1 to be active group

GROUP2 Select Group 2 to be active group

GROUP3 Select Group 3 to be active group

GROUP4 Select Group 4 to be active group

GROUP? Output active group number

ICMO Turn interchannel math off

ICM1 Turn interchannel math on

ICMX? Output interchannel math on/off status

ICOP1 Enter interchannel num for operand 1

ICOP1? Output interchannel num for operand 1

ICOP2 Enter interchannel num for operand 2

ICOP2? Output interchannel num for operand 2

IMG Select imaginary display for active channel

ISC Enter scale and select inverted compressed Smith chart display

ISE Enter scale and select inverted expanded Smith chart display

ISM Select normal inverted Smith chart for active channel

LIN Select linear magnitude display for active channel

LPH Select linear magnitude and phase display for active channel

MAG Select log magnitude display for active channel

MDO Turn mean display off

MD1 Turn mean display on

MDX? Output mean display status

MEM Display trace memory on active channel

MIN Select subtraction as trace math for active channel

MPH Select log magnitude and phase display for active channel

MTH? Output trace math math type

MUL Select multiplication as trace math for active channel

OFF Enter offset value for top graph of active channel

OFF2 Enter offset value for bottom graph of active channel
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Table 5-3. Display Key Commands (3 of 4)

Command Function
OFF2? Output offset value for bottom graph of active channel
OFF? Output offset value for top graph of active channel
PCP Select measurement phase polar chart mode
PCS Select sweep position polar chart mode
PCX? Output polar chart mode
PHA Select phase display for active channel
PHO Enter phase offset for display channel
PHO? Output phase offset for display channel
PLG Select log polar display for active channel
PLR Select linear polar display for active channel
POSET Enter phase offset for active channel
POSET? Output phase offset for active channel
POW Select power out display for active channel
RDA Select automatic reference delay calculation
RDD Enter reference delay in distance for active channel
RDD? Output reference delay in distance for active channel
RDDS Enter reference delay in distance for S-Parameters in active channel
RDDS? Output reference delay in distance for S-Parameters in active channel
RDT Enter reference delay in time for active channel
RDT? Output reference delay in time for active channel
RDTS Enter reference delay in time for S-Parameters in active channel
RDTS? Output reference delay in time for S-Parameters in active channel
RECALL Recall a data file from disk to a task
REF Enter reference line for top graph of active channel
REF2 Enter reference line for bottom graph of active channel
REF2? Output reference line for bottom graph of active channel
REF? Output reference line for top graph of active channel
REL Select real display for active channel
RIM Select real and imaginary display for active channel
RPPORTNUM Enter reference plane port number
RPPORTNUM? Output active reference plane port number
SCL Enter scale resolution for top graph of active channel
SCL2 Enter scale resolution for bottom graph of active channel
SCL2? Output scale resolution for bottom graph of active channel
SCL? Output scale resolution for top graph of active channel
SETBD Set balanced differential s-param setup to be default setup for all channels
SETCHANKEY Setup channel keys on front panel to channel keys

5-10
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Table 5-3. Display Key Commands (4 of 4)
Command Function

SETCHANKEY? Output channel key setup

SETGRPKEY Setup channel keys on front panel to group keys

SETSB Set single ended/balanced differential s-param setup to be default setup for all channels

SETSE Set single ended s-param setup to be default setup for all channels

SETSPARAM? Output default S-parameter setup for all channels

SMC Enter scale and select compressed Smith chart display

SME Enter scale and select expanded Smith chart display

SMI Select normal Smith chart for active channel

STD Store trace to memory on active channel

SWR Select SWR display for active channel

T13 Select overlaid channel 1 and 3 display

T14 Overlay all four channels (Limited to selected Graph types)

T24 Select overlaid channel 2 and 4 display
MS462XX PM 5-11




MEAS (MEASUREMENT)

KEY

MEASUREMENT

FUNCTIONS

5-5 MEAS (MEASUREMENT)

KEY

The Meas key provides top-level access the the S-parameter selection

functions. These functions are also provided via the Appl key and the

TRANSMISSION AND REFLECTION menu options
commands are listed in Table 5-4.

Table 5-4. Meas Key Commands (1 of 5)

. The Meas key

Command Function
CHSXX? Output parameter or user defined parameter for specified channel
DAl Select al = Ra as denominator for parameter being defined
DA2 Select a2 = Rb as denominator for parameter being defined
DA3 Select a3 = Rc as denominator for parameter being defined
DA4 Select a4 = Rd as denominator for parameter being defined
DB1 Select b1 = Ta as denominator for parameter being defined
DB2 Select b2 = Th as denominator for parameter being defined
DB3 Select b3 = Tc as denominator for parameter being defined
DB4 Select b4 = Td as denominator for parameter being defined
DE1 Select unity as denominator for parameter being defined
DEN? Output denominator selection for parameter being defined
EANAIN Measure EXT. ANALOG IN on active channel
MM1P12 Set the mixed mode 1st balanced port pair to 1:2 for the active channel S-parameter
MM1P13 Set the mixed mode 1st balanced port pair to 1:3 for the active channel S-parameter
MM1P14 Set the mixed mode 1st balanced port pair to 1:4 for the active channel S-parameter
MM1P21 Set the mixed mode 1st balanced port pair to 2:1 for the active channel S-parameter
MM1P23 Set the mixed mode 1st balanced port pair to 2:3 for the active channel S-parameter
MM1P24 Set the mixed mode 1st balanced port pair to 2:4 for the active channel S-parameter
MM1P31 Set the mixed mode 1st balanced port pair to 3:1 for the active channel S-parameter
MM1P32 Set the mixed mode 1st balanced port pair to 3:2 for the active channel S-parameter
MM1P34 Set the mixed mode 1st balanced port pair to 3:4 for the active channel S-parameter
MM1P41 Set the mixed mode 1st balanced port pair to 4:1 for the active channel S-parameter
MM1P42 Set the mixed mode 1st balanced port pair to 4:2 for the active channel S-parameter
MM1P43 Set the mixed mode 1st balanced port pair to 4:3 for the active channel S-parameter
MM1P? Query the mixed mode 1st balanced port pair for the active channel S-parameter
MM2P12 Set the mixed mode 2nd balanced port pair to 1:2 for the active channel S-parameter
MM2P13 Set the mixed mode 2nd balanced port pair to 1:3 for the active channel S-parameter
MM2P14 Set the mixed mode 2nd balanced port pair to 1:4 for the active channel S-parameter
MM2P21 Set the mixed mode 2nd balanced port pair to 2:1 for the active channel S-parameter
MM2P23 Set the mixed mode 2nd balanced port pair to 2:3 for the active channel S-parameter
MM2P24 Set the mixed mode 2nd balanced port pair to 2:4 for the active channel S-parameter
MM2P31 Set the mixed mode 2nd balanced port pair to 3:1 for the active channel S-parameter
MM2P32 Set the mixed mode 2nd balanced port pair to 3:2 for the active channel S-parameter

5-12
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Table 5-4. Meas Key Commands (2 of 5)

Command Function

MM2P34 Set the mixed mode 2nd balanced port pair to 3:4 for the active channel S-parameter

MM2P41 Set the mixed mode 2nd balanced port pair to 4:1 for the active channel S-parameter

MM2P42 Set the mixed mode 2nd balanced port pair to 4:2 for the active channel S-parameter

MM2P43 Set the mixed mode 2nd balanced port pair to 4:3 for the active channel S-parameter

MM2P? Query the mixed mode 2nd balanced port pair for the active channel S-parameter

MMS1 Set the mixed mode single ended port to Port 1 for the active channel S-parameter

MMS2 Set the mixed mode single ended port to Port 2 for the active channel S-parameter

MMS3 Set the mixed mode single ended port to Port 3 for the active channel S-parameter

MMS4 Set the mixed mode single ended port to Port 4 for the active channel S-parameter

MMS? Query the mixed mode single ended port for the active channel S-parameter

MMSC1C1 Set the S-parameter to mixed mode SC1C1 with the current port pair selections for the active channel

MMSC1C2 Set the S-parameter to mixed mode SC1C2 with the current port pair selections for the active channel

MMSC1D1 Set the S-parameter to mixed mode SC1D1 with the current port pair selections for the active channel

MMSC1D2 Set the S-parameter to mixed mode SC1D2 with the current port pair selections for the active channel

MMSC2C1 Set the S-parameter to mixed mode SC2C1 with the current port pair selections for the active channel

MMSC2C2 Set the S-parameter to mixed mode SC2C2 with the current port pair selections for the active channel

MMSC2D1 Set the S-parameter to mixed mode SC2D1 with the current port pair selections for the active channel

MMSC2D2 Set the S-parameter to mixed mode SC2D2 with the current port pair selections for the active channel

MMSCC Set the S-parameter to mixed mode SCC with the current port pair/singleton selection for the active
channel

MMSCD Set the S-parameter to mixed mode SCD with the current port pair/singleton selection for the active
channel

MMSCS Set the S-parameter to mixed mode SCS with the current port pair/singleton selection for the active
channel

MMSD1C1 Set the S-parameter to mixed mode SD1C1 with the current port pair selections for the active channel

MMSD1C2 Set the S-parameter to mixed mode SD1C2 with the current port pair selections for the active channel

MMSD1D1 Set the S-parameter to mixed mode SD1D1 with the current port pair selections for the active channel

MMSD1D2 Set the S-parameter to mixed mode SD1D2 with the current port pair selections for the active channel

MMSD2C1 Set the S-parameter to mixed mode SD2C1 with the current port pair selections for the active channel

MMSD2C2 Set the S-parameter to mixed mode SD2C2 with the current port pair selections for the active channel

MMSD2D1 Set the S-parameter to mixed mode SD2D1 with the current port pair selections for the active channel

MMSD2D2 Set the S-parameter to mixed mode SD2D2 with the current port pair selections for the active channel

MMSDC Set the S-parameter to mixed mode SDC with the current port pair/singleton selection for the active
channel

MMSDD Set the S-parameter to mixed mode SDD with the current port pair/singleton selection for the active
channel

MMSDS Set the S-parameter to mixed mode SDS with the current port pair/singleton selection for the active
channel
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Table 5-4. Meas Key Commands (3 of 5)

Command Function

MMSSC Set the S-parameter to mixed mode SSC with the current port pair/singleton selection for the active
channel

MMSSD Set the S-parameter to mixed mode SSD with the current port pair/singleton selection for the active
channel

MS1C Set the balanced port pair and singleton selection to (2:3)1 and S-parameter to S1C/SSC for the ac-
tive channel

MS1D Set the balanced port pair and singleton selection to (2:3)1 and S-parameter to S1D/SSD for the ac-
tive channel

MSC1 Set the balanced port pair and singleton selection to (2:3)1 and S-parameter to SC1/SCS for the ac-
tive channel

MSC1C1 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SC1C1 for the active channel

MSC1C2 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SC1C2 for the active channel

MSC1D1 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SC1D1 for the active channel

MSC1D2 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SC1D2 for the active channel

MSC2C1 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SC2C1 for the active channel

MSC2C2 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SC2C2 for the active channel

MSC2D1 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SC2D1 for the active channel

MSC2D2 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SC2D2 for the active channel

MSCC Set the balanced port pair and singleton selection to (2:3)1 and S-parameter to SCC for the active
channel

MSCD Set the balanced port pair and singleton selection to (2:3)1 and S-parameter to SCD for the active
channel

MSD1 Set the balanced port pair and singleton selection to (2:3)1 and S-parameter to SD1/SDS for the ac-
tive channel

MSD1C1 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SD1C1 for the active channel

MSD1C2 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SD1C2 for the active channel

MSD1D1 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SD1D1 for the active channel

MSD1D2 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SD1D2 for the active channel

MSD2C1 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SD2C1 for the active channel

MSD2C2 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SD2C2 for the active channel

MSD2D1 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SD2D1 for the active channel

MSD2D2 Set the balanced port pair selection to (1:2)(3:4) and S-parameter to SD2D2 for the active channel

MSDC Set the balanced port pair and singleton selection to (2:3)1 and S-parameter to SDC for the active
channel

MSDD Set the balanced port pair and singleton selection to (2:3)1 and S-parameter to SDD for the active
channel
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Table 5-4. Meas Key Commands (4 of 5)
Command Function

NA1 Select al as numerator for parameter being defined

NA2 Select a2 as numerator for parameter being defined

NA3 Select a3 = Rc as numerator for parameter being defined

NA4 Select a4 = Rd as numerator for parameter being define

NB1 Select b1 as numerator for parameter being defined

NB2 Select b2 as numerator for parameter being defined

NB3 Select b3 = Tc as numerator for parameter being defined

NB4 Select b4 = Td as nhumerator for parameter being define

NU1 Select unity as numerator for parameter being defined

NUM? Output numerator selection for parameter being defined

S11 Measure S11 on active channel

S12 Measure S12 on active channel

S13 Measure S13 on active channel

S14 Measure S14 on active channel

S21 Measure S21 on active channel

S22 Measure S22 on active channel

S23 Measure S23 on active channel

S24 Measure S24 on active channel

S31 Measure S31 on active channel

S32 Measure S32 on active channel

S33 Measure S33 on active channel

S34 Measure S34 on active channel

S41 Measure S41 on active channel

S42 Measure S42 on active channel

S43 Measure S43 on active channel

S44 Measure S44 on active channel

SXX? Output S-parameter or user defined parameter of active channel

UDP11 Select the S11 user defined parameter

UDP12 Select the S12 user defined parameter

UDP13 Select the S13 user defined parameter

UDP14 Select the S14 User Defined parameter

UDP21 Select the S21 user defined parameter

UDP22 Select the S22 user defined parameter

UDP23 Select the S23 user defined parameter

UDP24 Select the S24 User Defined parameter
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Table 5-4. Meas Key Commands (5 of 5)

Command Function
UDP31 Select the S31 user defined parameter
UDP32 Select the S32 user defined parameter
UDP33 Select the S33 user defined parameter
UDP34 Select the S34 User Defined parameter
UDP41 Select the S41 User Defined parameter
UDP42 Select the S42 User Defined parameter
UDP43 Select the S43 User Defined parameter
UDP44 Select the S44 User Defined parameter
UDPX? Output User Defined parameter for active channel
USL Enter label string for user parameter being defined
USL? Output label string for the user parameter being defined
USR1 Measure the user parameter 1 on active channel
USR10 Measure user parameter 10 on active channel
USR11 Measure user parameter 11 on active channel
USR12 Measure user parameter 12 on active channel
USR13 Measure user parameter 13 on active channel
USR14 Measure user parameter 14 on active channel
USR15 Measure user parameter 15 on active channel
USR16 Measure user parameter 16 on active channel
USR2 Measure user parameter 2 on active channel
USR3 Measure user parameter 3 on active channel
USR4 Measure user parameter 4 on active channel
USR5 Measure user parameter 5 on active channel
USR6 Measure user parameter 6 on active channel
USR7 Measure user parameter 7 on active channel
USR8 Measure user parameter 8 on active channel
USR9 Measure user parameter 9 on active channel
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5-6 ENHANCEMENT GROUP  The Enhancement Group commands control the data enhancement
functions of the MS462XX, which include Sequence (Seq), Utility, and
Averaging (Avg) operations. The operations associated with the Cal key
are detailed in Chapter 6, “S-Parameter Calibration Functions.

Seq (Sequence) Key Sequence enables users to automate a repetitive testing task. The Se-
Functions quence key is described in Section 10-9.

Utility Key Functions This function (Table 5-5) provides Instrument State Parameters; Re-
mote, Color, and Clock setup operations; and Real Panel, Diagnostics,
and General Disk Utilities functions. It also provides for AutoCal char-
acterization.

Table 5-5. Utility Key Commands (1 of 1)

Command Description
ADDGP? Output instrument GPIB address
ADDIP? Output instrument network IP address
ADDPLT Enter plotter GPIB address
ADDPLT? Output plotter GPIB address
ADDPM Enter power meter GPIB address
ADDPM? Output power meter GPIB address
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Functions and for selecting IF bandwidth values.

Table 5-6. Avg Key Commands (1 of 1)

Avg (Average) Key This function (Table 5-6) provides for averaging the measurement trace

Command Function

AOF Turn averaging off

AOF? Output averaging on/off status

AON Turn averaging on

AVG Enter averaging count and turn it on

AVG? Output averaging count

AVGCNT? Output the current Sweep-by-Sweep average sweep count

IF1 Select 10 Hz IF bandwidth

IF2 Select 100 Hz IF bandwidth

IF3 Select 1 kHz IF bandwidth

IF4 Select 10 kHz IF bandwidth

IFA Select 30 kHz IF bandwidth

IFBW10 Select 10 Hz IF bandwidth

IFBW100 Select 100 Hz IF bandwidth

IFBW10K Select 10 kHz IF bandwidth

IFBW1K Select 1 kHz IF bandwidth

IFBW30 Select 30 Hz IF bandwidth

IFBW300 Select 300 Hz IF bandwidth

IFBW30K Select 30 kHz IF bandwidth

IFBW3K Select 3 kHz IF bandwidth

IFBWX? Output IF bandwidth (10-30000)

IFM Select 10 Hz IF bandwidth

IFN Select 1 kHz IF bandwidth

IFR Select 100 Hz IF bandwidth

IFX? Output IF bandwidth (1-4)

NFAVEC Enter noise figure averaging count

NFAVEC? Output noise figure averaging count

PTAVG Set the averaging type to Point-by-Point averaging

RSTAVG Reset the Sweep-by-Sweep averaging sweep count

SOF Turn off smoothing

SOF? Output smoothing on/off status

SON Enter smoothing value and turn on

SON? Output smoothing value

SPTS? Output the number of smoothing points

SWAVG Set the averaging type to Sweep-by-Sweep averaging

SWAVG? Output the averaging type of Point-by-Point or Sweep-by-Sweep
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5-7 STIMULUS GROUP This key group provides control for a stimulus, such as a frequency

source. It provides frequency, sweep, power, and configuration func-
tions.

Freq (Frequency) Key This key provides for entering frequency, CW, marker sweep, and dis-

crete fill information. Table 5-7 lists the frequency commands; Ta-
ble 5-8 lists the discrete fill commands.

Table 5-7. Freq Key Commands (1 of 1)

Command Function

CNTR Enter center frequency
CNTR? Output center frequency
CWF Enter CW frequency and turn CW on
CWF? Output CW frequency
CWON Turn CW on at current CW frequency
CWON? Output CW on/off status
SETUP Display frequency menu
SPAN Enter frequency span
SPAN? Output frequency span
SRT Enter start frequency
SRT? Output start frequency
STP Enter stop frequency
STP? Output stop frequency
SWP Return to normal sweep mode
SWP? Output sweep mode

Table 5-8. Freq Key, Discrete Fill Commands (1 of 1)

Command Function

DFD Done specifying discrete frequency ranges
DFQ Enter single discrete frequency
DFQ? Output discrete fill single discrete frequency
FIL Fill defined discrete frequency range
FRC Clear all defined discrete frequency ranges
FRI Enter discrete fill increment frequency
FRI? Output discrete fill increment frequency
FRP Enter discrete fill number of points
FRP? Output discrete fill number of points
FRS Enter discrete fill start frequency
FRS? Output discrete fill start frequency
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Sweep Key This function provides for entering frequency sweeep values and
sweep triggering iinformation. Table 5-9 lists the Sweep commands;
Table 5-10 lists the Segmented Sweep commands.

Table 5-9. Sweep Key Commands (1 of 2)

Command Function
ALTSO Turn alternate sweep mode off
ALTS1 Turn alternate sweep mode on
ALTSX? Output alternate sweep mode on/off status
CHOPMODE? Output chop mode type status
FLICKO Turn flickering off
FLICK1 Turn flickering on
FLICKX? Output flickering on/off status
FSWP Select frequency sweep
HCO Disable internal IF calibration
HC1 Enable internal IF calibration and trigger an IF calibration
HCT Trigger an IF calibration
HCX? Output internal IF calibration enable/disable status
PERPORT Select per port as chop mode type
RSTFSWP Restore full sweep
SPAO Spur avoidance mode off
SPA1 Spur avoidance mode on
SPARAM Select All S-params as chop mode type
SPAX? Output spur avoidance mode on/off status
SWPCO Turn off chop sweep mode
SWPC1 Turn on chop sweep mode
SWPCX? Output chop sweep mode on/off
SWPT Enter sweep time
SWPTO Turn off sweep time measurement
SWPT1 Turn on sweep time measurement
SWPT? Output sweep time
SWPTMA Set auto sweep time mode
SWPTMM Set manual sweep time mode
SWPTMX? Output sweep time mode
SWPTX? Output sweep time measurement on/off status
SWPX? Output sweep type selection
TEB Select external trigger executes *DDT definition
TEX Select external measurement triggering
TEXS Select external measurement sweep triggering
TEXSB Select external measurement sweep triggering and execute trigger buffer
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Table 5-9. Sweep Key Commands (2 of 2)
Command Function

TIB Select GPIB measurement triggering

TIBS Select GPIB measurement sweep triggering

TIBSB Select GPIB measurement sweep triggering and execute trigger buffer

TIN Select internal measurement triggering

TUNEO Turn tune mode off

TUNE1 Turn tune mode on

TUNESWP Enter number of sweeps in tune mode

TUNESWP? Output number of sweeps in tune mode

TUNEX? Output tune mode on/off status

TXX? Output trigger source
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Table 5-10. Sweep Key, Segmented Sweep Commands (1 of 2)

Command Function
ADDNDSG Add the next defined segment or go to the next segment
CLRDSG Clear all the defined segments of the segmented sweep
DELLDSG Delete the last defined segment of the segmented sweep
DSG? Output the active defined segment flag ON/OFF status
DSGAVG Enter the averaging count for the active defined segment
DSGAVG? Output the averaging count of the active defined segment
DSGDFD Done specifying discrete frequency ranges for the active discrete segment
DSGDFQ Enter a single discrete frequency for the active discrete segment
DSGDFQ? Output the discrete fill single discrete frequency for the active discrete segment
DSGFIL Fill the defined discrete frequency range for the active discrete segment
DSGFRC Clear all of the defined discrete frequency ranges for the active discrete segment
DSGFRI Enter the segmented sweep discrete fill increment frequency for the active discrete segment
DSGFRI? Output the segmented sweep discrete fill increment frequency for the active discrete segment
DSGFRP Enter the segmented sweep discrete fill number of points for the active discrete segment
DSGFRP? Output the discrete fill number of points for the active discrete segment
DSGFRS Enter the discrete fill start frequency for the active discrete segment
DSGFRS? Output the discrete fill start frequency for the active discrete segment
DSGIFBW10 Set the IFBW to 10 Hz for the active defined segment in the segmented sweep
DSGIFBW100 Set the IFBW to 100 Hz for the active defined segment in the segmented sweep
DSGIFBW10K Set the IFBW to 10 kHz for the active defined segment in the segmented sweep
DSGIFBW1K Set the IFBW to 1 kHz for the active defined segment in the segmented sweep
DSGIFBW30 Set the IFBW to 30 Hz for the active defined segment in the segmented sweep
DSGIFBW300 Set the IFBW to 300 Hz for the active defined segment in the segmented sweep
DSGIFBW30K Set the IFBW to 30 kHz for the active defined segment in the segmented sweep
DSGIFBW3K Set the IFBW to 3 kHz for the active defined segment in the segmented sweep
DSGIFBWX? Output the active defined segment IF bandwidth in the segmented sweep
DSGNO Set the active defined segment number for the segmented sweep
DSGNO? Output the active defined segment number for the segmented sweep
DSGOFF Turn the active defined segment flag OFF
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Table 5-10. Sweep Key, Segmented Sweep Commands (2 of 2)
Command Function

DSGON Turn the active define segment flag ON

DSGONDF Output the number of discrete frequencies

DSGPTS Enter the number of points for the active defined segment for the segmented sweep

DSGPTS? Output the number of points of the active defined segment for the segmented sweep

DSGPWR1 Enter the Source 1 power level for the active segment

DSGPWR1? Output the Source 1 power level of the active segment

DSGPWR2 Enter the Source 2 power level for the active segment

DSGPWR2? Output the Source 2 power level of the active segment

DSGSTP Enter the stop frequency of the active defined segment for the segmented sweep

DSGSTP? Output the start frequency of the active defined segment for the segmented sweep

DSGSTRT Enter the start frequency of the active defined segment for the segmented sweep

DSGSTRT? Output the start frequency of the active define segment for the segmented sweep

OSGLOG Output the current segmented sweep log

PSGLOG Print the current segmented sweep log

SG? Output the segmented sweep flag on/off status

SGAPL Apply the current define definition of the segmented sweep

SGMODE? Query the segmented sweep define mode

SGOFF Turn the segmented sweep flag OFF

SGON Turn the segmented sweep flag ON

SGPTS? Output the total number of points of all of the applied segments

SGSTP? Output the stop frequency of the last applied segment

SGSTRT? Output the start frequency of the first applied segment
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Power Key This function provides for entering Source 1 through 4 power values,
flat test port power values, receiver setup values, and power sweep
values. Table 5-11 lists the source power commands, Table 5-12 lists
the receiver calibration commands, and Table 5-13 lists the power

sweep commands.

Table 5-11. Power Key, Source Power Commands (1 of 1)

Command Function
FTP1 Enter the target frequency for linear power correction
FTP1? Output the target frequency for linear power correction
FTP3 Enter the target frequency for linear power correction
FTP3? Output the target frequency for linear power correction
P1P? Output approximate power level at port 1
P3P? Output approximate power level at port 3
PW2 Enter source 2 power level
PW2? Output source 2 power level
PW3 Enter external source 3 power level
PW3? Output external source 3 power level
PW4 Enter external source 4 power level
PW4? Output external source 4 power level
PWR Enter internal source power level
PWR? Output internal source power level
SAl Enter port 1 source attenuator value
SA1? Output port 1 source attenuator value
SA3 Enter port 3 source attenuator value
SA3? Output port 3 source attenuator value

Table 5-12. Power Key, Receiver Calibration Commands (1 of 2)

Command Function
BEGR Begin receiver calibration
EXRCALP1 Select Port 1 as the extended receiver port
EXRCALP2 Select Port 2 as the extended receiver port
EXRCALP3 Select Port 3 as the extended receiver port
EXRCALPX? Output the extended receiver port selection
EXRCALTYPE? Output the receiver type for extended receiver operation
EXRRCALTYPE Select the receiver type REFERENCE for the extended receiver operation
EXTRCALTYPE Select the receiver type TEST for extended receiver operation
EXTRCLR Clear all of the extended receiver calibrations
RCALLOG Output the receiver calibration log
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Table 5-12. Power Key, Receiver Calibration Commands (2 of 2)

Command Function
RCALP10 Turn off port 1receiver calibration for receiver type TEST
RCALP11 Turn on port 1 receiver calibration for receiver type TEST
RCALP1DONE? Output port 1 receiver calibration done status for receiver type TEST
RCALP1X? Output port 1 receiver calibration on/off status for receiver type TEST
RCALP20 Turn off port 2 receiver calibration for receiver type TEST
RCALP21 Turn on port 2 receiver calibration for receiver type TEST
RCALP2DONE? Output port 2 receiver calibration done status for receiver type TEST
RCALP2X? Output port 2 receiver calibration on/off status for receiver type TEST
RCALP30 Turn off port 3 receiver calibration for receiver type TEST
RCALP31 Turn on port 3 receiver calibration for receiver type TEST
RCALP3DONE? Output port 3 receiver calibration done status for receiver type TEST
RCALP3X? Output port 3 receiver calibration on/off status for receiver type TEST
RCALRP1 Set receiver calibration receive to port 1
RCALRP2 Set receiver calibration receive to port 2
RCALRP3 Set receiver calibration receive to port 3
RCALRPX? Output receiver calibration receive port
RCALSP1 Set receiver calibration source to port 1
RCALSP2 Set receiver calibration source to port 2
RCALSP3 Set receiver calibration source to port 3
RCALSPX? Output receiver calibration source port
RCALTYPE? Output the receiver type
RRCALP10 Turn Off the Port 1 receiver calibration for the receiver type REFERENCE
RRCALP11 Turn On the Port 1 receiver calibration for the receiver type REFERENCE
RRCALP1DONE? Output the Port 1 receiver calibration Done status for the receiver type REFERENCE
RRCALP1X? Output the Port 1 receiver calibration On/Off status for the receiver type REFERENCE
RRCALP20 Turn Off the Port 2 receiver calibration for the receiver type REFERENCE
RRCALP21 Turn On the Port 2 receiver calibration for the receiver type REFERENCE
RRCALP2DONE? Output the Port 2 receiver calibration Done status for the receiver type REFERENCE
RRCALP2X? Output the Port 2 receiver calibration On/Off status for the receiver type REFERENCE
RRCALP30 Turn Off the Port 3 receiver calibration for the receiver type REFERENCE
RRCALP31 Turn On the Port 3 receiver calibration for the receiver type REFERENCE
RRCALP3DONE? Output the Port 3 receiver calibration Done status for the receiver type REFERENCE
RRCALP3X? Output the Port 3 receiver calibration On/Off status for the receiver type REFERENCE
RRCALTYPE Select the receiver type REFERENCE
TRCALTYPE Select the receiver type TEST
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Table 5-13. Power Key, Power Sweep Commands (1 of 2)

Command Function
P1CWO Turn off port 1 CW mode in linear cal
P1CW1 Turn on port 1 CW mode in linear cal
P1CW? Output port 1 CW mode in linear cal on/off status
P1LCORO Turn off port 1 linear cal correction
P1LCOR1 Turn on port 1 linear cal correction
P1LCOR? Output port 1 linear cal correction on/off status
P1LDONE? Output port 1 linear power correction Done status
P3CWO0 Turn off port 3 CW mode in linear cal
P3CW1 Turn on port 3 CW mode in linear cal
P3CW? Output port 3 CW mode in linear cal on/off status
P3LCORO Turn off port 3 linear cal correction
P3LCOR1 Turn on port 3 linear cal correction
P3LCOR? Output port 3 linear cal correction on/off status
P3LDONE? Output port 1 linear power correction done status
PSDP Enter number of points drawn in power sweep mode
PSDP? Output number of points drawn in power sweep
PSFP1 Enter number of frequency points to be skipped during linear power correction for source 1
PSFP1? Output number of frequency points to be skipped during linear power correction for source 1
PSFP3 Enter number of frequency points to be skipped during linear power correction for source 2
PSFP3? Output number of frequency points to be skipped during linear power correction for source 2
PSLC Perform power sweep linearity calibration
PSLCP10 Turn power sweep linearity calibration off
PSLCP11 Turn power sweep linearity calibration on
PSLCP1DONE? Output power sweep linearity calibration done status
PSLCP1X? Output power sweep linearity calibration on/off status
PSLCP30 Turn power sweep linearity calibration off
PSLCP31 Turn power sweep linearity calibration on
PSLCP3DONE? Output power sweep linearity calibration done status
PSLCP3X? Output power sweep linearity calibration on/off status
PSNOP1 Enter port 1 nominal offset in power sweep mode
PSNOP1? Output port 1 nominal offset in power sweep mode
PSNOP3 Enter port 3 nominal offset in power sweep mode
PSNOP3? Output port 3 nominal offset in power sweep mode
PSWP Select power sweep
SINP Enter single power
SINPO Turn off single power mode
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Table 5-13. Power Key, Power Sweep Commands (2 of 2)
Command Function

SINP1 Turn on single power mode

SINP? Output single power

SINPX? Output single power mode on/off status

STEPP Enter power step

STEPP? Output power step

STOPP Enter stop power

STOPP? Output stop power

STRTP Enter start power

STRTP? Output start power
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Flat Power Functions Signal source power correction data produced during this type of

MS462X calibration is used to flatten the signal power output from the
test set port(s) over a specified frequency range. This feature is used to
provide flat test stimulus signals to the device-under-test while per-
forming normal measurements.

This process requires operator intervention. The system operator is
guided through a sequence of operations and measurements that make
up the flat test port calibration sequence. Before attempting to write a
GPIB controlled program to produce this calibration sequence, first be-
come thoroughly familiar with the manual procedure.

Flat test port calibrations require considerable time to perform. The
time required is dependent upon the number of points selected; For
these calibrations, the GPIB timeout value must be increased accord-
ingly, or the control program must generate an appropriate time delay
before executing subsequent commands. See the documentation for
your GPIB controller for timeout-setting procedures. Table 5-14 lists
the flat test power commands.

Table 5-14. Power Key, Flat Power Commands (1 of 1)

Command Function
FPO Turn flat power correction off
FP1 Turn flat power correction on
FP1DONE? Output port 1 flat power correction done status
FP30 Turn port 3 flat power correction off
FP31 Turn port 3 flat power correction on
FP3DONE? Output port 3 flat power correction done status
FP3X? Output port 3 flat power correction on/off status
FPX? Output flat power correction on/off status
PTP Enter the target power for flat power correction
PTP3 Enter the target power for flat power correction for source 2
PTP3? Output the target power for flat power correction for
PTP? Output the target power for flat power correction
PTS Enter number of points to be skipped during flat power correction
PTS3 Enter number of points to be skipped during flat power correction for source 2
PTS3? Output number of points to be skipped during flat power correction for source 2
SFC Perform flat test port calibration
TP1 Select port 1 for flat power correction
TP3 Select port 3 for flat power correction
TPX? Output selected port for flat power correction

5-28

MS462XX PM




MEASUREMENT
FUNCTIONS

STIMULUS
GROUP

(Configuration) Key

Config This function provides control for the Source(s), values for data points,
and settings for measurement hold operations. Table 5-15 lists the
source function commands and Table 5-16 lists the multiple source

function commands.

Functions

Table 5-15. Config Key Commands (1 of 4)

Command Function
ADDSRC2 Enter external source 2 GPIB address
ADDSRC2? Output external source 2 GPIB address
ADDSRC3 Enter external source 3 GPIB address
ADDSRC3? Output external source 3 GPIB address
ADDSRC4 Enter external source 4 GPIB address
ADDSRCA4? Output external source 4 GPIB address
AHO Turn automatic DUT protection off
AH1 Turn automatic DUT protection on
AHX? Output automatic DUT protection on/off status
BHO Turn bias off while in hold
BH1 Turn bias on while in hold
BHX? Output bias on/off during hold status
CWP Enter number of points drawn in CW
CWP? Output number of points drawn in CW
EDADD Select add on to network for embedding/de-embedding
EDADD? Output Add on to Network or Modify Last Network for embedding/de-embedding
EDEO Turn Embedding/De-embedding Mode off
EDE1 Turn Embedding/De-embedding Mode on
EDE? Output Embedding/De-embedding Mode status
EDEAIR Select air as dielectric type for T-line section
EDEAPP Apply Embedding/De-embedding Network
EDECAP Enter capacitance for LC circuit
EDECAP4P1 Enter capacitance 1 for circuit topology in four port embedding/de-embedding
EDECAP4P1? Output capacitance 1 for circuit topology in four port embedding/de-embedding
EDECAP4P2 Enter capacitance 2 for circuit topology in four port embedding/de-embedding
EDECAP4P2? Output capacitance 2 for circuit topology in four port embedding/de-embedding
EDECAP? Output capacitance for LC circuit
EDECKT? Output embedding/de-embedding network generation method selection
EDECPLS Select C(P)-L(S) as LC circuit type
EDECSCP Select C(S)-L(P) as LC circuit type
EDECSLP Select C(S)-L(P) as LC circuit type
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Table 5-15. Config Key Commands (2 of 4)

Command Function
EDECSLP4P Select C(S)-L(P) as the LC circuit type for the 4-port circuit
EDED Select de-embedding as embedding/de-embedding method
EDEDEF Define embedding/de-embedding network
EDEDEF? Output apply or define embedding/de-embedding network
EDEDIEL Enter relative dielectric for T-line section
EDEDIEL? Output relative dielectric for T-line section
EDEDT? Output dielectric type for T-line section
EDEDUT?2 Select 2 port test device for embedding/de-embedding
EDEDUT3 Select 3 port test device for embedding/de-embedding
EDEDUT4 Select 4 port test device for embedding/de-embedding
EDEDUT? Output device type selection for embedding/de-embeddin
EDEE Select embedding as embedding/de-embedding method
EDEED? Output embedding/de-embedding method selection
EDEIMP Enter impedance for T-line section
EDEIMP? Output impedance for T-line section
EDEIND Enter inductance for LC circuit
EDEIND4P Enter inductance for circuit topology in four port embedding/de-embedding
EDEIND4P? Output inductance for circuit topology in four port embedding/de-embedding
EDEIND4P2 Enter Inductance 2 for the circuit topology in four-port embedding/de-embedding
EDEIND4P2? Output Inductance 2 for the circuit topology in four-port embedding/de-embedding
EDEIND? Output inductance for LC circuit
EDELC Select LC circuit as embedding/de-embedding network generation method
EDELC? Output LC circuit type selection
EDELC4P? Outputs the four-port LC circuit type selection
EDELEN Enter length for T-line section
EDELEN? Output length for T-line section
EDELOS Enter loss for T-line section
EDELOS? Output loss for T-line section
EDELPCS Select L(P)-C(S) as LC circuit type
EDELSCP Select L(S)-C(P) as LC circuit type
EDELSCP4P Select L(S)-C(P) as the LC circuit type for the four-port circuit
EDEMIC Select microporous teflon as dielectric type for T-line
EDEMODIFY Select Modify Last Network for embedding/de-embedding
EDEOTH Select Other as dielectric type for T-line section
EDEPOLY Select Polyethylene as dielectric type for T-line section
EDEPORT1 Select port 1 for embedding/de-embedding
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Table 5-15. Config Key Commands (3 of 4)

Command Function
EDEPORT12 Select port 1 and port 2 for embedding/de-embedding
EDEPORT2 Select port 2 for embedding/de-embedding
EDEPORT23 Select port 2 and port 3 for embedding/de-embedding
EDEPORT3 Select port 3 for embedding/de-embedding
EDEPORT34 Select port 3 and port 4 for embedding/de-embedding
EDEPORT4 Select port 4 for embedding/de-embedding
EDEPORT? Output active port number for embedding/de-embedding
EDERST Reset all ports reference plane for embedding/de-embedding
EDETEF Select teflon as dielectric type for T-line section
EDETIME Enter time for T-line section
EDETIME? Output time for T-line section
EDETLINE Select T-line section as embedding/de-embedding network
FHI Set data points to 1601
FLO Set data points to 101
FME Set data points to 401
FOF Blank frequency information
FON Display frequency information
FOX? Output frequency information on/off status
IMPCOMPU? Output computation method selection for impedance transformation
IMPPORT Enter port number as active for impedance transformation
IMPPORT? Output active port number for impedance transformation
IMPPOWER Select power-wave as computation method for impedance transformation
IMPPSEUDO Select pseudo-wave as computation method for impedance transformation
IMPREACT Enter reactive term for impedance transformation
IMPREACT? Output reactiv term for impedance transformation
IMPRESIST Enter resistive term for impedance transformation
IMPRESIST? Output resistive term for impedance transformation
IMPTSO Turn impedance transformation mode off
IMPTS1 Turn impedance transformation mode on
IMPTS? Output impedance transformation mode status
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Table 5-15. Config Key Commands (4 of 4)

Command Function

NP101

Set data points to 101

NP15 Set data points to 15

NP1601 Set data points to 1601

NP201 Set data points to 201

NP3 Set data points to 3

NP401 Set data points to 401

NP51 Set data points to 51

NP801 Set data points to 801

OEDELOG Output current EDE log

ONP Output number of points currently being measured
PEDELOG Print current EDE log

RHO Select RF off in hold mode

RH1 Select RF on in hold

RHX? Output RF on/off during hold status

RTO Turn ripples testing off

RT1 Turn ripples testing on

RT? Output ripples testing enable status

RTVAL? Output ripples testing value

SISO Turn off simultaneous internal sources mode

SIS1 Turn on simultaneous internal sources mode
SIS2CWF Enter internal source 2 CW frequency and turn CW on
SIS2CWF? Output internal source 2 CW frequency

SIS2CWOFF Turn internal source 2 CW off

SIS2CWON Turn internal source 2 CW on at current CW frequency
SIS2CWON? Output internal source 2 CW on/off status

SIS20FF Enter internal source 2 offset from source 1 frequency
SIS20FF? Output internal source 2 offset from source 1 frequency
SISX? Output simultaneous internal sources mode on/off
SRC1AC? Output source 1 active/inactive status
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Table 5-16. Config Key, Multiple Source Commands (1 of 2)
Command Function
BD1 Select band 1 for definition
BD2 Select band 2 for definition
BD3 Select band 3 for definition
BD4 Select band 4 for definition
BD5 Select band 5 for definition
BNDRCW? Output multiple source band receiver CW
flag for specified band
BNDRDIV? Output multiple source band receiver divisor for specified band
BNDRMUL? Output multiple source band receiver multiplier for specified band
BNDROFF? Output multiple source band receiver offset for specified band
BNDRSCW? Output multiple source band receiver source CW flag
BNDRSDIV? Output multiple source band receiver source divisor
BNDRSMUL? Output multiple source band receiver source multiplier
BNDRSOFF? Output multiple source band receiver source offset
BNDS1CW? Output multiple source band source 1 CW
flag for specified band
BNDS1DIV? Output multiple source band source 1 divisor for specified band
BNDS1MUL? Output multiple source band source 1 multiplier for specified band
BNDS10FF? Output multiple source band source 1 offset for specified band
BNDS2CW? Output multiple source band source 2 CW flag for specified band
BNDS2DIV? Output multiple source band source 2 divisor for specified band
BNDS2MUL? Output multiple source band source 2 multiplier for specified band
BNDS20FF? Output multiple source band source 2 offset for specified band
BNDS3CW? Output multiple source band source 3 CW
flag
BNDS3DIV? Output multiple source band source 3 divisor
BNDS3MUL? Output multiple source band source 3 multiplier
BNDS30OFF? Output multiple source band source 3 offset
BNDS4CW? Output multiple source band source 4 CW
flag
BNDS4DIV? Output multiple source band source 4 divisor
BNDS4MUL? Output multiple source band source 4 multiplier
BNDS40FF? Output multiple source band source 4 offset
BNDSRT? Output multiple source band start frequency for specified band
BNDSTP? Output multiple source band stop frequency for specified band
BSP Enter band stop frequency
BSP? Output band stop frequency
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Command Function

BST Enter band start frequency

BST? Output band start frequency

CLB Clear all multiple source band definitions

ECW Select CW operation for component being edited

ED1 Edit source 1 equation

ED2 Edit source 2 equation

ED3 Edit source 3 equation

ED4 Edit source 4 equation

EDR Edit receiver equation

EDRS Edit receiver source equation

EDV Enter divisor value for equation being edited

EDV? Output the divisor value for the equation being edited

EDX? Output equation being edited

EML Enter multiplier value for equation being edited

EML? Output multiplier value for equation being edited

EOS Enter offset frequency for equation being edited

EOS? Output offset frequency for equation being edited

ESW Select sweep operation for component being edited

EXW? Output multiple source sweep flag for equation being edited

LTRD Output response data from the dedicated GPIB bus

LTWRT Send program data to the dedicated GPIB bus

MSO Turn multiple source mode off

MS1 Turn multiple source mode on

MSD Select multiple source define mode

MSX? Output multiple source mode on/off/define

PSRC Enter power source as active

PSRC? Output active power source

SVB Save current band definitions
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5-8 HOLD KEY This key holds the measurement trace and prevents it from updating,
so that measurement results may be more easily interpreted.
Table 5-17 lists the Hold key commands.

Table 5-17. Hold Key Commands (1 of 1)

Command Function
CTN Continue sweeping from current point
HLD Put sweep into hold mode
HLD? Output the sweep hold status
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5-9 DEFAULT KEY This key resets the MS462XX to its factory settings. Table 5-18 lists
the Default key commands.

Table 5-18. Default Key Commands (1 of 1)

Command Function
RST Instrument reset (same as *RST)
RSTO Reset instrument front panel memories and reserved parameters
RST1 Reset instrument and front panel memories
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6-1 inTrRODUCTION

6-2 RELATED COMMANDS

Chapter 6
S-Parameter
Calibration Functions

This chapter describes the MS462XX S-Paremter error correction (cali-
bration) functions. It describes the commands used to perform the fol-
lowing:

Q Specify the calibration method, type, standards, and parameters
Q Control the calibration data-taking process

NOTES
O See Measurement/Test Signals Group for a description
of the flat test port power calibration commands

O The MS462XX calibration functions require operator in-
tervention. However, it is possible to use the external
controller to guide the operator through the calibration
process using a suitable program containing the calibra-
tion commands described in this chapter

Related, non-calibration commands used during the calibration pro-
cess are described in Table 6-1. The use of these commands, in relation
to calibration activities, is described throughout this chapter, where
appropriate. These command sets are fully described in their respec-
tive chapters as indicated in Table 6-1.

NOTE
See ICx and OCx series commands in the Data Transfer
group (Chapter 8) for information on inputting and output-
ting calibration terms coefficients (error terms).
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6-3

REQUIRED COMMAND
SEQUENCE

Table 6-1. Related Commands
Command Command Function Group
FHI, FLO, FME Measurement Group, Data Points
NP3-NP1601 (Ch 5)
SRT, STP, CWF, DFQ, Measurement Group, Frequency
DFD, FRS, FRI, FRP, FIL, | (Ch5)

FRC

IFV, ICx, OCx Data Tranfer Group (Ch 8)

*OPC, *OPC? IEEE 488.2 Group, Synchronization
(Ch 8)

All Measurement, Test Signals (Ch 5)

All Display, Graph Type (Ch 5)

All Display, Scaling (Ch 5)

AVG, AOF. AON

Enhancement, Averaging (Ch 5)

IFBW10, IFBW100,
IFBWI1K, IFBW10K,
IFBW30, IFBW300,
IFBW3K, IFBW30K, IFA,
IEN, IFR, IFM, IF1-IF4

Enhancement, Video IF Bandwidth
(Ch5)

CH1-CH4

Channels Group (Ch 5)

A program used to control the calibration process must follow a spe-
cific order for the GPIB calibration commands that are used. Table 6-2
lists this acceptable order.

6-4
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COMMANDS SEQUENCE
Table 6-2. Calibration Command Ordering
Order Item Typical Commands Used
1 Calibration Type C12, C8R, C8T, CRB, CRF, CRR, CBT, CFT, CRT, CXX?
2 Calibration Method SCM, OCM, LCM, TCM, CMX?, SOLT, TRX, CM3PX?, 2PATH3PORT,
SOLT4P, TRX4P
3 Line Type LTC, LTW, LTU, LTX?
4 Isolation Usage ISN, ISF, ISX?
5 Data Points NOC, DFC, TDC, CWC, SSC
6 Frequency:*
Sweep SRT, STP
Discrete Fill DFQ, DFD, FRS, FRI, FRP, FIL, FRC,
User Defined List** IFV
Cw
7 Test Port Connector P1C, P2C, P3C
Connector Type CMS, CFS, CMK, CFK, CMV, CFV, CMC, CFC, CM2, CF2, CMN, CFN, CM3,
CF3, CNG, CMN75, CFN75, CMSP, CFSP
User Defined Connector CND, COO, COS, CCQo, CC1, CC2, CC3, CLO, CL1, CL2, CL3
Offset-Short Values SH1, SH2
Reflection Pairing MAT, MIX, MIX?
Load Type/Parameters SLD, BBL, BBZ, BBZL, BBX?, SLD3P, BBL3P
10 Through Parameters TOL, TLZ, TOLP3, TOLP23, TOLP14, TOLP24, TOLP34, TRP120L,
TRP130L, TRP140L, TRP230L, TRP240L, TRP340L
11 LRL Band LR2, LR3, LRX?
12 LRL Parameters RM1, RRP, LL1, LL2, LL3, LM2, LM3, BPF, ROL, RLZ, RGZ, ROLP3, RXZ?,
LX3?, RMX?, LX2?, LLIP3, LL2P3
13 Reference Impedance LLZ
14 Test Signals* PWR, SAl, SA3, PW2, PW3, PW4
15 Flat Test Port PTP, PTS, SFC, FPO, FP1, FP30, FP31, TP1, TP3, TPX?, FPX?, FP3X?
Calibration *
16 Microstrip Parameters uU10, U15, U25, USW, SBT, SBD, USE, USZ, UTFD, UTFX?
17 Waveguide Param's WKI, WKD, WCO, WSH1, WSH2, WWX?
18 Begin Calibration BEG, BEG3P, BEG4P
(Data Collection)
19 Take Cal Data TCD, TC1, TC2
20 Next Cal Step NCS

* Refer to Chapter 5, "Measurement Group" for details on these commands.
** See Chapter 8, Measurement Points Data Transfer Commands) CWF

MS462XX PM
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6-4 FuncTIONAL
COMMANDS LISTING

Commands used for special types of calibrations are described in
Table 6-3. The commands are used to invoke options and non-standard

calibration procedures, and to simulate a calibration process.

Table 6-3. Functional Commands Listing (1 of 2)

Command Function Description

cwcC Specify CW Calibration This command sets up a continuous wave (CW) calibration. Use CWF to

input CW frequency.

DFC Specify Discrete Fre- This command sets up a calibration at discrete frequencies only. Use dis-
quency Calibration crete fill commands to input frequency list for calibration. Refer to Chapter

5, Measurement Functions, paragraph 5-4.

Alternatively, the IFV command allows for a frequency list input of calibra-
tion frequencies. Refer to “Data Transfer Commands Group (Chapter 8),”
for more details.

NOC Specify Normal Sweep This command sets up a normal frequency range calibration.

Calibration

SSC Segmented Sweep This command selects the segmented sweep calibration data points.
Calibration

TDC Time Domain Harmonic This command selects the time domain harmonic frequency calibration
Frequency Calibration data points. Required for low pass time/distance domain measurements.

The resulting frequency sweep will consist of harmonic multiples of the
start frequency. The Stop frequency is the start frequency times the num-
ber of data points selected up to the maximum instrument frequency.

P1C, P2C Set up to Specify Port 1 This command specifies Port 1 or Port 2 as the port to which subsequent
(PIC) or Port 2 (P2C) Stan- connector-related commands will apply.
dards Example:

“P1C; CFK; P2C, CWK”
This sequence of commands sets up a female K connector for port 1 (P1C
CFK) and a male K connector for port 2 (P2C CMK).

CND Other Connector Specifica- This command allows a non-standard connector to be specified. This is

tion the same as selecting OTHER from the front panel menu. When specify-
ing the CND command, the connector offset for the open and/or short de-
vice and the capacitance coefficients for the open device also need to be
entered to characterize the connector.

SLD, BBL Specify Sliding Load or The SLD command specifies a sliding load. The data-taking process for
Broad Band Load for Cali- the load includes six slide positions. If any frequencies are below 2 GHz,
bration you must also use a broadband load.

LM2, LM3 These commands are used to select a match for the second or the third

device, respectively, during a LRM type calibration.

6-6
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Table 6-3. Functional Commands Listing (2 of 2)

Command Function Description

A3P, Al2, Calibration simulation These commands simulate the completion of a calibration. The Axx series

A8T, A8R, commands must be followed with the corresponding calibration error term

ARF, AFT, coefficients using the ICx commands (see Chapter 8).

ARB, ARR,

ABT, ART, The Axx series commands match up with corresponding calibration type

A40, A4P, commands. For example, A12 simulates C12, A8T simulates C8T, etc.

A24

NOTE
If you attempt to apply a calibration without first having entered
calibration coefficient data, the error correction may not be ap-
plied (as indicated by the Apply Cal LED being momentarily
turned on, then off).

CONB3P, Turn on/off vector error These commands are not used during calibration. They are used during

CON4P, correction normal measurements to apply the current calibration error correction to

CON, COF the measured data (CON) or to turn off error correction calibration (COF).

BEG3P, Calibration Sequencing These commands are used to start and control the data-taking process.

BEGA4P, and Control commands KEC will keep existing calibration error corrections and return to the

BEG, TC1, measurement mode. Command TC1 takes calibration data for the current

TC2, TCD, (calibration) standard for port 1 using a separate forward measurement

NCS, KEC, sweep. Command TC2 performs the same function for port 2 using a

RPC separate (reverse) sweep. (Note that command TCD performs these iden-

tical operations, using consecutive forward and reverse measurement
sweeps.)

Using the TC1 and TC2 commands allows one calibration standard of
each type to be used for both ports.

U10, U15, Calibration Kit selection These commands are used to select 10, 15, or 25 mil UTF calibration kits

u25 commands respectively. These calibration kits are used to perform a MS462XX cali-

bration for microstrip device measurements.

MAT, MIX Load match for Reflection The MAT (MATched) command changes the measurement sequence for
devices measurement the standard 12 term, coaxial, two-channel calibration so that the “open”
sequences measurements are performed in sequence, followed by the “short” meas-

urements. The MIX (MIXed) command returns to the normal sequence for
a two-channel 12 term calibration.
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6'5 EXAMPLE PROGRAM

The following is an example of how to set up a calibration sequence for
the MS462XX VNMS:

"SCM LTC, C12; DFC; FRS 100 MHZ; FRI 100 MHZ; FRP 21 XXi1;
FI L; DFD; P1C; CFK; P2C; C\WK; BBL; BEG'

This example code sets up a calibration using standard calibration
mode (SCM), coax cable media (LTC), and 12-term calibration type
(C12). A discrete set of points is defined for frequency operation start-
ing at 1 GHz (FRS 100 MHZ), spaced 100 MHz apart (FRI 100 MHZ),
at 21 consecutive points (FRP 21 XX1). This range is confirmed or
"filled" ( FIL), then completed (DFD).

The Port 1 test port connector is defined as a female type K connector
(P1C CFK) and the Port 2 test port connector is defined as a male K
type connector (P2C CMK). Broadband loads are selected as the de-
fault load type (BBL). The BEG command instructs the MS462XX to
begin the calibration-data-taking-process.

The calibration control program should contain commands to control
the data-collection portion of the calibration process. Typical com-
mands used for this process are:

Q Take Calibration Data for Current Standard (TCD, or TC1, or
TC2)

Go on to the Next Calibration Step (NCS)

Averaging On and Set to Value (AVG)

Set IF Bandwidth to 10 Hz (1F1)

Set IF Bandwidth to 100 Hz (1F2)

Set IF Bandwidth to 1 KHz (IF3)

Set IF Bandwidth to 10 KHz (1F4)

Any Graph Type Specification or Scaling Change

Active Channel Specification (CH1-CHA4)

[y oy N By

The TCD (or TC1, or TC2) and NCS commands control the data-
taking process. Commands AVG, IFN, IFR, IFA, and IFM control the
data-enhancement function used for a particular measurement (refer
to Chapter 3, paragraph 6-6, Enhancement Commands).

Before the TCD (or TC1, or TC2) and NCS commands are invoked in
the program, the system operator must be instructed to perform the
exact steps necessary to setup the calibration sequence for the type of
MS462XX calibration to be used. An example program segment to con-
tinue the 12-term calibration started in the previous example is shown
on the next page. This example program segment is written in HP-
BASIC.
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FLAT TEST PORT
CALIBRATION COMMANDS

The calibration control program should determine if the MS462XX is
ready for the next step of the calibration sequence before prompting
the system operator to connect new calibration standards to the test
ports. This can be done by monitoring the status byte of the MS462XX
or by waiting for the operation to complete after executing the NCS
command.

For example, the commands in the following example instruct the
MS462XX to take calibration data (TCD), go to the next calibration
step (NCS), then output the number "1" (*OPC?). When the controller
is able to read the number "1" from the MS462XX, the calibration step
is complete.

260 QUTPUT 706; " TCD; NCS; * OPC?"

270 ENTER 706; N$ ! READ AND DI SCARD ASCI | '1' WHEN
STEP | S COVPLETE

280 DI SP " CALI BRATI ON STEP COWPLETE"
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LISTING FUNCTIONS
6-6 CALIBRATION Table 6-5 provides a listing of the commands used to perform meas-
COMMANDS, LISTING urement calibrations.

Table 6-5. Calibration Commands (1 of 9)

Command Description
2PATH3PORT Select 2-path 3-port calibration method
A12 Simulate 12-term calibration
A120 Simulate 12-term calibration and initialize all 2-port correction coefficients
A24 Simulate 3-port calibration
A3P Simulate 3-port calibration
A3PO Simulate 3-port calibration and initialize all 3-port correction coefficients
A40 Simulate 4-port calibration
A4P Simulate 4-port calibration
A4PO Simulate 4-port calibration and initialize all 4-port correction coefficients
ASR Simulate 1-path 2-port calibration reverse path
AST Simulate 1-path 2-port calibration forward path
ABORTCAL Abort calibration and keep existing calibration data
ABT Simulate translation frequency response calibration forward and reverse
ADPL Enter electrical length for adapter removal
ADPL? Output electrical length for adapter removal
AFT Simulate transmission frequency response calibration forward path
ALCERRS1? Output source 1 ALC calibration error
ALCERRS2? Output source 2 ALC calibration error
APPC12T? Output 12 Term calibration done status
APPC3P? Output 3-port calibration done status
APPC4P? Output 4-port calibration done status
APRXSTP Enter approximate stop frequency
APRXSTP? Output approximate stop frequency
ARB Simulate reflection only calibration both ports
ARF Simulate reflection only calibration port 1
ARR Simulate reflection only calibration port 2
ART Simulate translation frequency response calibration reverse path
BBL Select broadband load for calibration
BBLP3 Select broadband load for 3-port calibration
BBLP4 Select broadband load for 4-port calibration
BBX? Output load type for calibration broadband/sliding load
BBXP3? Output load type for 3-port calibration broadband/sliding load
BBXP4? Output load type for 4-port calibration broadband/sliding load
BBZ Enter broadband load impedance for calibration
BBZ? Output broadband load impedance for calibration
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Table 6-5. Calibration Commands (2 of 9)
Command Description

BBZL Enter broadband load inductance for calibration

BBZL? Output broadband load inductance for calibration

BEG Begin taking calibration data

BEG3P Begin taking 3-port calibration data

BEG4P Begin taking 4-port calibration data

BPF Enter break point frequency for 3 line LRL calibration

BPF? Output break point frequency for 3 line LRL calibration

C12 Select 12 term calibration

C8R Select 1-path 2-port calibration reverse path

csT Select 1-path 2-port calibration forward path

CBT Select translation frequency response calibration forward and reverse

cco Enter capacitance coefficient O for open

cCco? Output capacitance coefficient O for open

ccl Enter capacitance coefficient 1 for open

cc1? Output capacitance coefficient 1 for open

cc2 Enter capacitance coefficient 2 for open

cC2? Output capacitance coefficient 2 for open

cc3 Enter capacitance coefficient 3 for open

cc3? Output capacitance coefficient 3 for open

CDATTNO? Output port 1 attenuation of power sweep mode from selected cal memory

CDATTN2? Output port 3 attenuation of power sweep mode from selected cal memory

CDCALTP? Output 2-port cal type from selected cal memory

CDCON? Output port 1 connector from selected cal memory

CDCWE? Output cw mode frequency from selected cal memory

CDEND1? Output end power for power source 1 or end frequency from selected cal memory

CDEND2? Output end power for power source 2 from selected cal memory

CDEND3? Output end power for power source 3 from selected cal memory

CDEND4? Output end power for power source 4 from selected cal memory

CDFREQ? Output cal data freq list from selected cal memory

CDFSW? Output sweep type from selected cal memory

CDLNTP? Output line type from selected cal memory

CDNOP1? Output port 1 nominal offset of power sweep mode from selected cal memory

CDNOP3? Output port 3 nominal offset of power sweep mode from selected cal memory

CDNUM? Output data number of power/frequency from selected cal memory

CDP2CON? Output port 2 connector from selected cal memory

CDP3CALTP? Output 3-port cal type from selected cal memory

CDP3CON? Output port 3 connector from selected cal memory

CDP4CALTP? Output 4-port cal type from selected cal memory

CDP4CON? Output port 4 connector from selected cal memory
MS462XX PM 6-11
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Table 6-5. Calibration Commands (3 of 9)

Command Description
CDPTS? Output cal data points from selected cal memory
CDPTSPWR? Output cal data point of power sweep mode from selected cal memory
CDSRC2PWR? Output power in power source 2 from selected cal memory
CDSRCPWR? Output power in power source 1 from selected cal memory
CDSTEP? Output min power/frequency step from selected cal memory
CDSTRT1? Output start power for power source 1 or start frequency from selected cal memory
CDSTRT2? Output start power for power source 2 from selected cal memory
CDSTRT3? Output start power for power source 3 from selected cal memory
CDSTRT4? Output start power for power source 4 from selected cal memory
CE2 Select female 2.4mm connector for current port
CF3 Select female GPC-3.5 connector for current port
CF716 Select female Type 7/16 connector for current port
CFC Select female TNC connector for current port
CFK Select female K Connector for current port
CEN Select female Type N connector for current port
CEN75 Select female Type N 75-ohm connector for current port
CES Select female SMA connector for current port
CFSP Select special female connector for current port
CFT Select transmission frequency response calibration forward path
CEV Select female V Connector for current port
CLO Enter inductive coefficient O for short
CLO? Output inductive coefficient 0 for short
CL1 Enter inductive coefficient 1 for short
CL1? Output inductive coefficient 1 for short
CL2 Enter inductive coefficient 2 for short
CL2? Output inductive coefficient 2 for short
CL3 Enter inductive coefficient 3 for short
CL3? Output inductive coefficient 3 for short
CM2 Select male 2.4mm connector for current port
CM3 Select male GPC-3.5 connector for current port
CM3PX? Output calibration method for 3-port cal
CM4PX? Output calibration method for 4-port calibration
CM716 Select male Type 7/16 connector for current port
CMC Select male TNC connector for current port
CMK Select male K Connector for current port
CMN Select male N connector for current port
CMN75 Select male Type N 75-Ohm connector for current port
CMS Select male SMA connector for current port
CMSP Select special male connector for current port
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Table 6-5. Calibration Commands (4 of 9)

Command Description
CMV Select male V Connector for current port
CMX? Output calibration method
CND Select user specified connector for current port
CNG Select GPC-7 connector for current port
COF Turn 2 and 3-port error correction and Flexible Cal off
CON Turn 2-port error correction on
CON3P Turn 3-port error correction on
CON3P? Output 3-port error correction on/off status
CON4P Turn 4-port error correction on
CON4P? Output 4-Port error correction on/off status
CON? Output 2-port error correction on/off status
CONCCO0? Output capacitance coefficient O of open device for specified connector
CONCC1? Output capacitance coefficient 1 of open device for specified connector
CONCC2? Output capacitance coefficient 2 of open device for specified connector
CONCC3? Output capacitance coefficient 3 of open device for specified connector
CONOPOFF? Output offset of open device for specified connector
CONOPSER? Output serial number of open device for specified connector
CONSHANG? Output angle of short device for specified connector
CONSHOFE? Output offset of short device for specified connector
CONSHSER? Output serial number of short device for specified connector
coo Enter offset for open for user specified connector
CO0? Output offset for open for user specified connector
cos Enter offset for short for user specified connector
COS? Output offset for short for user specified connector
CRB Select reflection only calibration both ports
CRF Select reflection only calibration port 1
CRR Select reflection only calibration port 2
CRT Select transmission frequency response calibration reverse path
CSE? Output calibration start frequency
CSWP? Output sweep mode for calibration
CTE? Output calibration stop frequency
CWC Select CW frequency calibration data points
CXX? Output calibration type
DFC Select discrete frequency calibration data points
IARF Enter adapter removal files from GPIB and calibrate
ISF Exclude isolation
ISN Include isolation
ISX? Output isolation calibration selected true/false
KEC Keep existing calibration data
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Table 6-5. Calibration Commands (5 of 9)
Command Description
LCM Select LRL calibration method
LDARE Load adapter removal files from disk and calibrate
LL1 Enter length of line 1 for LRL calibration
LL1? Output length of line 1 for LRL calibration
LL1P3 Enter length of line 1 for 3-port TRX calibration
LL1P3? Output length of line 1 for 3-port TRX calibration
LL2 Enter length of line 2 for LRL calibration
LL2? Output length of line 2 for LRL calibration
LL2P3 Enter length of line 2 for 3-port TRX calibration
LL2P3? Output length of line 2 for 3-port TRX calibration
LL3 Enter length of line 3 for LRL calibration
LL3? Output length of line 3 for LRL calibration
LLZ Enter line impedance for LRL calibration
LLZ? Output line impedance for LRL calibration
LM2 Select a match for the second device during a LRM type calibration
LM3 Select a match for the third device during a LRM type calibration
LR2 Specify 2 line LRL calibration
LR3 Specify 3 line LRL calibration
LRX? Output line selection for LRL calibration 2 line/3 line
LTC Select coaxial transmission line for calibration
LTU Select microstrip transmission line for calibration
LTW Select waveguide transmission line for calibration
LTX? Output line type
LX2? Output device for line 2 of LRL calibration line/match
LX3? Output device for line 3 of LRL calibration line/match
MAT Select matched reflective devices during calibration
MIX Select mixed reflective devices during calibration
MIX? Output reflective devices selection during calibration
MIXP3 Set port 3 to be mixer port when source 2 using
MIXP4 Set port 4 to be mixer port when source 2 using
MIXPORT? Output mixer port when source 2 using
NCS Go to next calibration step
NOC Select normal calibration data points
NPX? Output number of points currently being measured
NUS3P Select Don't Use existing 3-port calibration
OCM Select offset short calibration method
P1C Select port 1 for connector specification
pP1C? Output port 1 connector type
pP2C Select port 2 for connector specification
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Table 6-5. Calibration Commands (6 of 9)
Command Description

p2C? Output port 2 connector type

P3C Select port 3 for connector specification

P3C? Output port 3 connector type

P4C Select port 4 for connector specification

pP4C? Output port 4 connector type

RESTARTCAL Restart application calibration measurement

RGZ Select reflective device greater than Z0

RLZ Select reflective device less than Z0

RM1 Select reference plane at line 1 midpoint

RMX? Output reference plane location for LRL calibration

ROL Enter reflective device offset length

ROL? Output reflective device offset length

ROLP3 Enter reflective device offset length for 3-port TRX calibration

ROLP3? Output reflective device offset length for 3-port TRX

ROLP4 Enter reflective device offset length for 4-port TRX calibration

ROLP4? Output reflective device offset length for 4-port TRX calibration

RPC Repeat previous calibration

RPCHAN Select Per Channel for reference plane

RPCPX? Output reference plane Per Channel/Port status

RPPORT Select Per Port for reference plane

RRP Select reference plane at reflection plane

RXZ? Output reflective device type in LRL calibration greater/less than Z0

SBD Enter substrate dielectric for microstrip calibration

SBD? Output substrate dielectric for microstrip calibration

SBT Enter substrate thickness for microstrip calibration

SBT? Output substrate thickness for microstrip calibration

SCM Select standard calibration method

SH1 Set offset short 1 or 2 offset length for offset short calibration

SH1? Output offset short 1 offset length

SH2 Set offset short 1 or 2 offset length for offset short calibration

SH2? Output offset short 2 offset length

SLD Select sliding load for calibration

SLDP3 Select sliding load for 3-port calibration

SLDP4 Select sliding load for 4-port calibration

SOLT Select SOLT calibration method

SOLT4P Select SOLT calibration method for 4-port calibration

sSsC Select the segmented sweep calibration data points

SYSZ0? Output system impedance

TC1 Take calibration data for port 1
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Table 6-5. Calibration Commands (7 of 9)

Command Description
TC2 Take calibration data for port 2
TCD Take calibration data on one or both ports as necessary
TCM Select TRM calibration method
TDC Select time domain harmonic frequency calibration data points
TENMHZERR? Output 10 MHz calibration max error
THRU23 Include port 2, 3 thru/reciprocal measurement
THRU23? Output selection of include or omit port 2, 3 thru/reciprocal measurement
THRU23N Omit port 2, 3 thru/reciprocal measurement
THRU24 Include port 2, 4 thru/reciprocal measurement
THRU?24? Output selection of include or omit port 2, 4 thru/reciprocal measurement
THRU24N Omit port 2, 4 thru/reciprocal measurement
THRU34 Include port 3, 4 thru/reciprocal measurement
THRU34? Output selection of include or omit port 3, 4 thru/reciprocal measurement
THRU34N Omit port 3, 4 thru/reciprocal measurement
TLZ Enter thru line impedance for calibration
TLZ? Output thru line impedance for calibration
TOL Enter thru offset/reciprocal length for calibration
TOL? Output thru offset/reciprocal length for calibration
TOLP14 Enter port 1, 4 thru offset/reciprocal length for 4-port calibration
TOLP14? Output port 1, 4 thru offset/reciprocal length for 4-port calibration
TOLP23 Enter port 2, 3 thru offset/reciprocal length for 3-port calibration
TOLP23? Output port 2, 3 thru offset/reciprocal length for 3-port calibration
TOLP24 Enter port 2, 4 thru offset/reciprocal length for 4-port calibration
TOLP24? Output port 2, 4 thru offset/reciprocal length for 4-port calibration
TOLP3 Enter thru offset/reciprocal length for 3-port calibration
TOLP34 Enter port 3, 4 thru offset/reciprocal length for 4-port calibration
TOLP34? Output port 3, 4 thru offset/reciprocal length for 4-port calibration
TOLP3? Output thru offsett/reciprocal length for 3-port calibration
TRP12D? Query the port 1, 2 device type
TRP12DR Set the port 1, 2 device type to RECIPROCAL
TRP12DT Set the port 1, 2 device type to THRU
TRP120L Enter the thru/reciprocal offset length for port 1, 2
TRP120L? Output the thru/reciprocal offset length for port 1, 2
TRP13D? Query the port 1, 3 device type
TRP13DR Set the port 1, 3 device type to RECIPROCAL
TRP13DT Set the port 1, 3 device type to THRU
TRP13I Include the port 1, 3 thru/reciprocal measurement
TRP13I1? Output the selection of omit or include for the port 1, 3 thru/reciprocal measurement
TRP130 Omit the port 1, 3 thru/reciprocal measurement
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Table 6-5. Calibration Commands (8 of 9)
Command Description
TRP130L Enter the thru/reciprocal offset length for port 1, 3
TRP130L? Output the thru/reciprocal offset length for port 1, 3
TRP14D? Query the port 1, 4 device type
TRP14DR Set the port 1, 4 device type to RECIPROCAL
TRP14DT Set the port 1, 4 device type to THRU
TRP14I Include the port 1, 4 thru/reciprocal measurement
TRP141? Output the selection of omit or include for the port 1, 4 thru/reciprocal measurement
TRP140 Omit the port 1, 4 thru/reciprocal measurement
TRP140L Enter the thru/reciprocal offset length for port 1, 4
TRP140L? Output the thru/reciprocal offset length for port 1, 4
TRP23D? Query the port 2, 3 device type
TRP23DR Set the port 2, 3 device type to RECIPROCAL
TRP23DT Set the port 2, 3 device type to THRU
TRP23I Include the port 2, 3 thru/reciprocal measurement
TRP231? Output the selection of omit or include for the port 2, 3 thru/reciprocal measurement
TRP230 Omit the port 2, 3 thru/reciprocal measurement
TRP230L Enter the thru/reciprocal offset length for port 2, 3
TRP230L? Output the thru/reciprocal offset length for port 2, 3
TRP24D? Query the port 2, 4 device type
TRP24DR Set the port 2, 4 device type to RECIPROCAL
TRP24DT Set the port 2, 4 device type to THRU
TRP24I Include the port 2, 4 thru/reciprocal measurement
TRP241? Output the selection of omit or include for the port 2, 4 thru/reciprocal measurement
TRP240 Omit the port 2, 4 thru/reciprocal measurement
TRP240L Enter the thru/reciprocal offset length for port 2, 4
TRP240L? Output the thru/reciprocal offset length for port 2, 4
TRP34D? Query the port 3, 4 device type
TRP34DR Set the port 3, 4 device type to RECIPROCAL
TRP34DT Set the port 3, 4 device type to THRU
TRP34l Include the port 3, 4 thru/reciprocal measurement
TRP34I? Output the selection of omit or include for the port 3, 4 thru/reciprocal measurement
TRP340 Omit the port 3, 4 thru/reciprocal measurement
TRP340L Enter the thru/reciprocal offset length for port 3, 4
TRP340L? Output the thru/reciprocal offset length for port 3, 4
TRX Select TRX calibration method
TRX4P Select TRX calibration method for 4-port calibration
u10 Select 10 mil UTF calibration kit
uis Select 15 mil UTF calibration kit
u2s Select 25 mil UTF calibration kit
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Table 6-5. Calibration Commands (9 of 9)
Command Description

US3P Select use existing 3-port calibration

us3p? Output selection of use existing 3-port calibration or not

USE Enter effective dielectric for microstrip calibration

USE? Output effective dielectric for microstrip calibration

USW Enter microstrip width for microstrip calibration

USW? Output microstrip width for microstrip calibration

USsz Enter microstrip impedance for microstrip calibration

usz? Output microstrip impedance for microstrip calibration

UTFD Select user defined microstrip calibration kit

UTEX? Output microstrip cal kit selection USER/U10/U15/U25

WCO Enter waveguide cutoff frequency for user defined kit

WCO? Output waveguide cutoff frequency for user defined kit

WGCUTOFEFE? Output the waveguide cal kit cutoff frequency

WGSER? Output waveguide cal kit serial number

WGSHOFF1? Output the waveguide cal kit short 1 offset

WGSHOFE2? Output the waveguide cal kit short 2 offset

WKD Select user defined waveguide calibration kit

WKI Select installed waveguide calibration kit

WKX? Output waveguide calibration kit selection user/install

WSH1 Enter waveguide short offset 1 for user defined kit

WSH1? Output waveguide short 1 offset for user defined kit

WSH?2 Enter waveguide short offset 2 for user defined kit

WSH27? Output waveguide short 2 offset for user defined kit
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6-7 AUTOCAL ™~ FUNCTION This function requires an optional AutoCal” module that provides an

automated method for performing fast, repeatable high-quality cali-
brations. The AutoCal module is inserted between the VNMS test
ports to perform the calibration. The commands for implementing this
function remotely are provided in Table 6-6.

Table 6-6. AutoCal Function Commands (1 of 4)

Command Description
AC2PBTYPE Set AutoCal to 2-port box type
AC4PBTYPE Set AutoCal to 4-port box type
ACAA Set AutoCal standard to assurance
ACADIR1 Enter directivity 1 for AutoCal assurance limits
ACADIR1? Output directivity 1 for AutoCal assurance limits
ACADIR2 Enter directivity 2 for AutoCal assurance limits
ACADIR2? Output directivity 2 for AutoCal assurance limits
ACADIR3 Enter directivity 3 for AutoCal assurance limits
ACADIR3? Output directivity 3 for AutoCal assurance limits
ACADPL Enter adapter length for AutoCal
ACADPL? Output adapter length for AutoCal
ACADR Set AutoCal type to adapter removal
ACADTL Adapter connected to “LEFT” port of the 2-port AutoCal box
ACADTR Adapter connected to “RIGHT” port of the 2-port AutoCal box
ACADTX? Output adapter removal port “LEFT” or “RIGHT” in the 2-port AutoCal box that the adapter is

connected to
ACAL1R2 Set adapter removal port to ADAPT & L=1 and R=2
ACALM1 Enter load match 1 for AutoCal assurance limits
ACALM1? Output load match 1 for AutoCal assurance limits
ACALM2 Enter load match 2 for AutoCal assurance limits
ACALM2? Output load match 2 for AutoCal assurance limits
ACALM3 Enter load match 3 for AutoCal assurance limits
ACALM3? Output load match 3 for AutoCal assurance limits
ACAP? Output ports configuration for AutoCal assurance limits
ACAR1L2 Set adapter removal port to ADAPT & R=1 and L=2
ACARET1 Enter reflection tracking 1 for AutoCal assurance limits
ACARET1? Output reflection tracking 1 for AutoCal assurance limits
ACARET?2 Enter reflection tracking 2 for AutoCal assurance limits
ACARET2? Output reflection tracking 2 for AutoCal assurance limits
ACARP? Output adapter removal port configuration for AutoCal
ACAS? Output AutoCal assurance status
ACASRC1 Enter source match 1 for AutoCal assurance limits
ACASRC1? Output source match 1 for AutoCal assurance limits
ACASRC2 Enter source match 2 for AutoCal assurance limits
MS462XX PM 6-19




AUTOCAL CALIBRATION
COMMANDS FUNCTIONS
Table 6-6. AutoCal Function Commands (2 of 4)

Command Description
ACASRC2? Output source match 2 for AutoCal assurance limits
ACASRC3 Enter source match 3 for AutoCal assurance limits
ACASRC3? Output source match 3 for AutoCal assurance limits
ACATRT1 Enter transmission tracking 1 for AutoCal assurance limits
ACATRT1? Output transmission tracking 1 for AutoCal assurance limits
ACATRT2 Enter transmission tracking 2 for AutoCal assurance limits
ACATRT2? Output transmission tracking 2 for AutoCal assurance limits
ACAVNA1L Set adapter connected to port 1
ACAVNA2 Set adapter connected to port 2
ACAVNAPX? Output adapter removal port configuration for AutoCal
ACBTYPE? Output AutoCal 2-port or 4-port box type
ACDEF Include isolation
ACF2P? Output port selection for full 2-port AutoCal
ACF2TC Set the AutoCal full 2-port Thru type to calibrator
ACF2TT Set the AutoCal full 2-port Thru type to True Thru
ACF2TX? Output full 2-port Thru type for AutoCal
ACHFD Save AutoCal characterization to floppy disk
ACHHD Save AutoCal characterization to hard disk
ACIAX? Output AutoCal isolation yes/no setting
ACISO Enter number of averaging for isolation
ACISO? Output number of averaging for isolation
ACL1AR2 Set adapter removal port to L=1 and ADAPT & R=2
ACL1R2 Set the AutoCal ports to L=1 and R=2
ACLO Enter number of averaging for load
ACLO? Output number of averaging for load
ACLOAD Set AutoCal standard to load
ACOMIT Omit isolation
ACOPEN Set AutoCal standard to open
ACP1? Output port 1 configuration for AutoCal
ACP2? Output port 2 configuration for AutoCal
ACP2L Set the AutoCal port to LEFT for reflection only cal, port 2
ACP2R Set the AutoCal port 2 to RIGHT for reflection only cal, port 2
ACPA Select AutoCal port A for reflection only cal
ACPATH? Output AutoCal connected path
ACPB Select AutoCal port B for reflection only cal
ACPC Select AutoCal port C for reflection only cal
ACPCFG Enter string to setup port configuration for 4 Port AutoCal Box
ACPCFG? Output port configuration for 4 Port AutoCal Box
ACPL Set the AutoCal port to LEFT
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Table 6-6. AutoCal Function Commands (3 of 4)

Command Description

ACPR Set the AutoCal port to RIGHT

ACPX Select AutoCal port X for reflection only cal

ACPX? Output AutoCal port selected for reflection only cal

ACPXA Set AutoCal connected path to port X-A

ACPXB Set AutoCal connected path to port X-B

ACPXC Set AutoCal connected path to port X-C

ACR1AL2 Set adapter removal port to R=1 and ADAPT & L=2

ACR1L2 Set the AutoCal ports to R=1 and L=2

ACRFL Enter number of averaging for reflection

ACRFL? Output number of averaging for reflection

ACS11 Set AutoCal type to S11

ACS11S22 Set AutoCal type to both S11 and S22

ACS22 Set AutoCal type to S22

ACSFE2P Set AutoCal type to full 2-port

ACSE3P Set AutoCal type to full 3-port

ACSF4P Set AutoCal type to full 4-port

ACSHORT Set AutoCal standard to short

ACSTD? Output AutoCal standard

ACSTMEA Continue AutoCal Thru update

ACTHRU Set AutoCal standard to Thru

ACTHRU12TO Do port 1, 2 thru measurement using AutoCal THRU or omit THRU depending on the port
configuration

ACTHRU12T1 Do port 1, 2 thru measurement using TRUE THRU

ACTHRU12X? Output selection of port 1, 2 thru measurement

ACTHRU13TO Do port 1, 3 thru measurement using AutoCal THRU or omit THRU depending on the port
configuration

ACTHRU13T1 Do port 1, 3 thru measurement using TRUE THRU

ACTHRU13X? Output selection of port 1, 3 thru measurement

ACTHRU14TO Do port 1, 4 thru measurement using AutoCal THRU or omit THRU depending on the port
configuration

ACTHRU14T1 Do port 1, 4 thru measurement using TRUE THRU

ACTHRU14X? Output selection of port 1, 4 thru measurement

ACTHRU23TO Do port 2, 3 thru measurement using AutoCal THRU or omit THRU depending on the port
configuration

ACTHRU23T1 Do port 2, 3 thru measurement using TRUE THRU

ACTHRU23X? Output selection of port 2, 3 thru measurement

ACTHRU24TO0 Do port 2, 4 thru measurement using AutoCal THRU or omit THRU depending on the port
configuration

ACTHRU24T1 Do port 2, 4 thru measurement using TRUE THRU

ACTHRU24X? Output selection of port 2, 4 thru measurement

ACTHRU34TO Do port 3, 4 thru measurement using AutoCal THRU or omit THRU depending on the port
configuration
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Table 6-6. AutoCal Function Commands (4 of 4)
Command Description

ACTHRU34T1 Do port 3, 4 thru measurement using TRUE THRU

ACTHRU34X? Output selection of port 3, 4 thru measurement

ACTOLP12 Enter port 1, 2 thru line length for AutoCal

ACTOLP12? Output port 1, 2 thru offset length for AutoCal

ACTOLP13 Enter port 1, 3 thru line length for AutoCal

ACTOLP13? Output port 1, 3 thru offset length for AutoCal

ACTOLP14 Enter port 1, 4 thru line length for AutoCal

ACTOLP147? Output port 1, 4 thru offset length for AutoCal

ACTOLP23 Enter port 2, 3 thru line length for AutoCal

ACTOLP23? Output port 2, 3 thru offset length for AutoCal

ACTOLP24 Enter port 2, 4 thru line length for AutoCal

ACTOLP24? Output port 2, 4 thru offset length for AutoCal

ACTOLP34 Enter port 3, 4 thru line length for AutoCal

ACTOLP34? Output port 3, 4 thru offset length for AutoCal

ACTUAVG Enter number of averaging for AutoCal Thru update

ACTUAVG? Output number of averaging for AutoCal Thru update

ACTULS Apply last Thru update calibration setup

ACX? Output AutoCal type

BEGAC Initialize an AutoCal measurement

BEGACA Start AutoCal assurance

BEGCH Start AutoCal characterization

BEGTU Start AutoCal Thru update

IACCHAR Input AutoCal characterization data from the GPIB

OACCHAR Output AutoCal characterization data to the GPIB

OACCSER2P Output the AutoCal characterization serial number for 2-port AutoCal

OACCSER4P Output the AutoCal characterization serial number for 4-port AutoCal

OACSER Output AutoCal box serial number

OACTYPE Output AutoCal box type
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6-8 FLEXIBLE CALIBRATION  Table 6-7 provides a listing of the commands used to perform Flexible
Calibrations.

Table 6-7. Flexible Cal Function Commands (1 of 3)

Command Description
CDEXCALTP? Output Flexible Cal calibration type
CEFX? Query Flexible Cal define mode
CFXI? Output Flexible Cal input method
CEXICU Select Flexible Customize Cal
CEXIFU Select Flexible Full Term Cal
CEXIRF Select Flexible Reflection Cal
CONFX Turn flexible error correction on
CONFX? Output flexible error correction on/off status
EX2RFO Turn external source 2 RF off
EX2RF1 Turn external source 2 RF on
EX3RFO Turn external source 3 RF off
EX3RF1 Turn external source 3 RF on
EX4RFO Turn external source 4 RF off
EX4RF1 Turn external source 4 RF on
EXAPL Apply Flexible Cal
EXP1TO Turns off Port 1 selection. Do not apply correction to any S-parameter involving port 1
EXP1T1 Turns on Port 1 selection. Correct S11, If in full term cal input method
EXP1T? Query Port 1 selection for Flexible Cal
EXP2TO Turns off Port 2 selection. Do not apply correction to any S-parameter involving port 2
EXP2T1 Turns on Port 2 selection. Correct S22, If in full term cal input method
EXP2T? Query Port 2 selection for Flexible Cal.
EXP3TO Turns off Port 3 selection. Do not apply correction to any S-parameter involving port 3
EXP3T1 Turns on Port 3 selection. Correct S33, If in full term cal input method
EXP3T? Query Port 3 selection for Flexible Cal
EXP4TO Turns off Port 4 selection. Do not apply correction to any S-parameter involving port 4
EXP4T1 Turns on Port 4 selection. Correct S44, If in full term cal input method
EXP4T? Query Port 4 selection for Flexible Cal
EXS11TO Turn off S11 selection for Flexible Cal
FXS11T1 Turn on S11 selection for Flexible Cal
EXS11T? Output S11 selection on/off
EXS12TO Turn off S12 selection for Flexible Cal
EXS12T1 Turn on S12 selection for Flexible Cal
FXS12T? Output S12 selection on/off
EXS13TO Turn off S13 selection for Flexible Cal
FXS13T1 Turn on S13 selection for Flexible Cal
EXS13T? Output S13 selection on/off
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Table 6-7. Flexible Cal Function Commands (2 of 3)

Command Description
EXS14TO Turn off S14 selection for Flexible Cal
FXS14T1 Turn on S14 selection for Flexible Cal
EXS14T? Output S14 selection on/off
EXS21T0 Turn off S21 selection for Flexible Cal
EXS21T1 Turn on S21 selection for Flexible Cal
EXS21T? Output S21 selection on/off
EXS22T0 Turn off S22 selection for Flexible Cal
EXS22T1 Turn on S22 selection for Flexible Call
EXS22T? Output S22 selection on/off
FXS23T0 Turn off S23 selection for Flexible Cal
EXS23T1 Turn on S23 selection for Flexible Cal
EXS23T? Output S23 selection on/off
EXS24T0 Turn off S24 selection for Flexible Cal
EXS24T1 Turn on S24 selection for Flexible Cal
EXS24T? Output S24 selection on/off
EXS31T0 Turn off S31 selection for Flexible Cal
EXS31T1 Turn on S31 selection for Flexible Cal
EXS31T? Output S31 selection on/off
FXS32T0 Turn off S32 selection for Flexible Cal
EXS32T1 Turn on S32 selection for Flexible Cal
EXS32T? Output S32 selection on/off
EXS33T0 Turn off S33 selection for Flexible Cal
FXS33T1 Turn on S33 selection for Flexible Cal
EXS33T? Output S33 selection on/off
EXS34T0 Turn off S34 selection for Flexible Cal
EXS34T1 Turn on S34 selection for Flexible Cal
EXS34T? Output S34 selection on/off
EXS41T0 Turn off S41 selection for Flexible Cal
EXS41T1 Turn on S41 selection for Flexible Cal
EXS41T? Output S41 selection on/off
EXS42T0 Turn off S42 selection for Flexible Cal
FXS42T1 Turn on S42 selection for Flexible Cal
EXS42T? Output S42 selection on/off
EXS43T0 Turn off S43 selection for Flexible Cal
EXS43T1 Turn on S43 selection for Flexible Cal
FXS43T? Output S43 selection on/off
EXS44T0 Turn off S44 selection for Flexible Cal
EXS44T1 Turn on S44 selection for Flexible Cal
EXS44T? Output S44 selection on/off

6-24

MS462XX PM




FLEXIBLE CALIBRATION CALIBRATION
COMMANDS FUNCTIONS

Table 6-7. Flexible Cal Function Commands (3 of 3)

Command Description
EXSOFF Turn off all the S-parameters when Flexible Cal is being applied
EXSON Turn on all the S-parameters when Flexible Cal is being applied
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7-1 iNnTRODUCTION

7-2 MARKERS

Chapter 7
Markers and Limits
Functions

This chapter describes markers and limits commands.

The commands listed in Table 7-1 (next page) control the location and
display of the markers and the functions related to the markers. A full
description of each command mnemonic is contained in Chapter 11,
Command Dictionary.

A marker is turned on whenever any of the following conditions occur:
O When the marker is set to a value.

Example: "MK2 2 GHZ"

O When the marker is selected for readout.

Example: " MR2"

O When the marker is selected as the delta reference marker (left).
Example: "DR2 2.5632 GHZ"

MMN and MMX Commands — The MMN and MMX commands move

the active marker to the minimum and maximum trace values on the

active channel, respectively. There must be an active marker selected
for these command to execute.

Example: "WFS; VR1; MW"

This code instructs the MS462XX to:
Q Wait for a full sweep of data to be present (WFS).
Q Turn on marker 1 and select it for readout (MR1).

O Move marker 1 to the maximum value of the trace on the active
channel (MMX).
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Table 7-1. Marker Commands (1 of 5)

Command Description
AMKR Select active marker on all channels marker mode
BWL3 Set bandwidth loss value to 3 dB
BWLS Enter bandwidth loss value
BWLS? Output bandwidth loss value
DR1 Select Marker 1 as delta reference marker
DR10 Select Marker 10 as delta reference marker
DR11 Select Marker 11 as delta reference marker
DR12 Select Marker 12 as delta reference marker
DR2 Select Marker 2 as delta reference marker
DR3 Select Marker 3 as delta reference marker
DR4 Select Marker 4 as delta reference marker
DR5 Select Marker 5 as delta reference marker
DR6 Select Marker 6 as delta reference marker
DR7 Select Marker 7 as delta reference marker
DR8 Select Marker 8 as delta reference marker
DR9 Select Marker 9 as delta reference marker
DRF Turn delta reference mode on
DRO Turn delta reference mode off
DRO? Output delta reference mode on/off status
DRX? Output delta reference marker number
DSFO Disable filter shape factor calculation
DSF1 Enable filter shape factor calculation
DSFX? Output filter shape factor calculation enable/disable status
DSQO0 Disable filter Q calculation
DSQ1 Enable filter Q calculation
DSQX? Output filter Q calculation enable/disable status
FLTBW? Output filter bandwidth
FLTC? Output filter center frequency
FLTL? Output filter loss at reference value
FLTQ? Output filter Q
FLTS? Output filter shape factor
FMKR Select filter parameters marker mode
M10C Set CW mode at marker 10 frequency
M10E Set sweep/zoom end to marker 10 frequency distance or time
M10S Set sweep/zoom start to marker 10 frequency distance or time
M11C Set CW mode at marker 11 frequency
M11E Set sweep/zoom end to marker 11 frequency distance or time

7-4
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Table 7-1. Marker Commands (2 of 5)

Command Description
M11S Set sweep/zoom start to marker 11 frequency distance or time
M12C Set CW mode at marker 12 frequency
M12E Set sweep/zoom end to marker 12 frequency distance or time
M12S Set sweep/zoom start to marker 12 frequency distance or time
M1C Set CW mode at marker 1 frequency
M1E Set sweep/zoom end to marker 1 frequency distance or time
M1S Set sweep/zoom start to marker 1 frequency distance or time
M2C Set CW mode at marker 2 frequency
M2E Set sweep/zoom end to marker 2 frequency distance or time
M2S Set sweep/zoom start to marker 2 frequency distance or time
M3C Set CW mode at marker 3 frequency
M3E Set sweep/zoom end to marker 3 frequency distance or time
M3S Set sweep/zoom start to marker 3 frequency distance or time
M4C Set CW mode at marker 4 frequency
M4E Set sweep/zoom end to marker 4 frequency distance or time
M4S Set sweep/zoom start to marker 4 frequency distance or time
M5C Set CW mode at marker 5 frequency
M5E Set sweep/zoom end to marker 5 frequency distance or time
M5S Set sweep/zoom start to marker 5 frequency distance or time
M6C Set CW mode at marker 6 frequency
M6E Set sweep/zoom end to marker 6 frequency distance or time
M6S Set sweep/zoom start to marker 6 frequency distance or time
M7C Set CW mode at marker 7 frequency
M7E Set sweep/zoom end to marker 7 frequency distance or time
M7S Set sweep/zoom start to marker 7 frequency distance or time
M8C Set CW mode at marker 8 frequency
M8E Set sweep/zoom end to marker 8 frequency distance or time
M8S Set sweep/zoom start to marker 8 frequency distance or time
MaC Set CW mode at marker 9 frequency
M9E Set sweep/zoom end to marker 9 frequency distance or time
M9S Set sweep/zoom start to marker 9 frequency distance or time
MK1 Enter marker 1 frequency distance or time and turn on
MK10 Enter marker 10 frequency distance or time and turn on
MK10? Output marker 10 frequency distance or time
MK11 Enter marker 11 frequency distance or time and turn on
MK11? Output marker 11 frequency distance or time
MK12 Enter marker 12 frequency distance or time and turn on
MK12? Output marker 12 frequency distance or time
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Table 7-1. Marker Commands (3 of 5)

Command Description
MK1? Output marker 1 frequency distance or time
MK2 Enter marker 2 frequency distance or time and turn on
MK2? Output marker 2 frequency distance or time
MK3 Enter marker 3 frequency distance or time and turn on
MK37? Output marker 3 frequency distance or time
MK4 Enter marker 4 frequency distance or time and turn on
MK47? Output marker 4 frequency distance or time
MK5 Enter marker 5 frequency distance or time and turn on
MK5? Output marker 5 frequency distance or time
MK6 Enter marker 6 frequency distance or time and turn on
MK6? Output marker 6 frequency distance or time
MK7 Enter marker 7 frequency distance or time and turn on
MK77? Output marker 7 frequency distance or time
MK8 Enter marker 8 frequency distance or time and turn on
MK8? Output marker 8 frequency distance or time
MK9 Enter marker 9 frequency distance or time and turn on
MK9? Output marker 9 frequency distance or time
MKRC Select interpolated marker functionality
MKRD Select discrete marker functionality
MKRX? Output interpolated/discrete marker functionality
MKSL Marker search left
MKSR Marker search right
MKTO Turn marker tracking off
MKT1 Turn marker tracking on
MKTX? Output marker tracking on/off status
MMN Move active marker to minimum trace value
MMX Move active marker to maximum trace value
MO1 Turn off marker 1
MO10 Turn off marker 10
MO11 Turn off marker 11
MO12 Turn off marker 12
MO2 Turn off marker 2
MO3 Turn off marker 3
MO4 Turn off marker 4
MO5 Turn off marker 5
MO6 Turn off marker 6
MO7 Turn off marker 7
MO8 Turn off marker 8

7-6
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Table 7-1. Marker Commands (4 of 5)

Command Description
MO9 Turn off marker 9
MOF Turn marker display off
MON Turn marker display on
MON? Output marker display on/off status
MR1 Turn marker 1 on and make it the active marker
MR10 Turn marker 10 on and make it the active marker
MR107? Output marker 10 on/off status
MR11 Turn marker 11 on and make it the active marker
MR11? Output marker 11 on/off status
MR12 Turn marker 12 on and make it the active marker
MR12? Output marker 12 on/off status
MR1? Output marker 1 on/off status
MR2 Turn marker 2 on and make it the active marker
MR2? Output marker 2 on/off status
MR3 Turn marker 3 on and make it the active marker
MR3? Output marker 3 on/off status
MR4 Turn marker 4 on and make it the active marker
MR4? Output marker 4 on/off status
MR5 Turn marker 5 on and make it the active marker
MR5? Output marker 5 on/off status
MR6 Turn marker 6 on and make it the active marker
MR67? Output marker 6 on/off status
MR7 Turn marker 7 on and make it the active marker
MR7? Output marker 7 on/off status
MR8 Turn marker 8 on and make it the active marker
MR8? Output marker 8 on/off status
MR9 Turn marker 9 on and make it the active marker
MR9? Output marker 9 on/off status
MRM Display the Marker Readout menu
MRX? Output active marker number
MSFH Enter high loss value for shape factor calculation
MSFH? Output high loss value for shape factor calculation
MSFL Enter low loss value for shape factor calculation
MSFL? Output low loss value for shape factor calculation
MSRO Select 0 as reference for marker search and bandwidth calculation
MSRD Select delta reference marker as reference for marker search and bandwidth calculation
MSRM Select maximum as reference for marker search and bandwidth calculation
MSRMIN Select min as ref for marker search and bandwidth calculation
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Table 7-1. Marker Commands (5 of 5)

Command Description
MSRX? Output reference selection for marker search and bandwidth calculation
NMKR Select normal markers on active channel marker mode
OAM1 Output channel 1 active marker value
OAM2 Output channel 2 active marker value
OAM3 Output channel 3 active marker value
OAM4 Output channel 4 active marker value
SDO Turn marker screen display off
SD1 Turn marker screen display on
SDPO Turn the power sweep marker screen display OFF
SDP1 Turn the power sweep marker screen display ON
SDPX? Output the power sweep marker screen display status
SDX? Output marker screen display status
SMKR Select marker search marker mode
SMKRMAX Select marker search maximum
SMKRMIN Select marker search minimum
SMKRX Select the marker search x-axis marker mode
SRCH Enter marker search value
SRCH? Output marker search value
SRCHFX? Output the marker search x-value in GHz and the marker failure status
SRCHFXP? Output the marker search x-value in dBm and the marker failure status in the power sweep mode
SRCHP Enter marker search value in power sweep mode
SRCHP? Output marker search value in power sweep mode
SRCHX? Output the marker search x-value
SRCHXP? Output the marker search x-value in the power sweep mode
XMKR? Output marker mode
XMKRP? Output the power sweep marker mode
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7-3 LmiTs

Single (Non-
Segmented) Limits

The Limits commands perform the functions that are available via the
Display key and Limits menus. Figure 7-1 shows the relationship be-
tween the major limits commands and the single and segmented limits
displays. The various limit-types are described below and the limits
commands are listed in Table 7-2.

LUP, UPLO
UPL1

Single Upper Limits

LLO, LLO
LL1

Single Lower Limits +—— &0

THIS IS NORMALLY LON, LOF
AUTO SELECTED o>
OR

LSEG, LSNG
Segmented OiLuo, SLU1
Upper Limits
SLLO, SLL1
Segmented ,
Lower Limits - |

Figure 7-1. Relationship Between Limits Commands and Limits Displays

The Non-Segmented Limits Commands do the following:
Q Set up the upper and lower limit values for the active channel.

Q Set the limit delta for the limit frequency readout function. The
range of values and allowable terminator mnemonics are depend-
ent on the graph type of the active channel, much like the SCL
and REF commands.

The LFR, LFP, and LFD commands that define limit frequency
readouts, are only available on the following graph types: log magni-
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Segmented Limits

Limits Pass/FailTesting

tude (MAG), log magnitude and phase (MPH), phase (PHA), linear
magnitude (LIN), linear magnitude and phase (LPH), standing wave
ratio (SWR), and group delay (DLA). The active channel must be a fre-
quency domain channel. The LFP command can be used to select
phase limit frequency readouts on log magnitude and phase and linear
magnitude and phase graph types.

To change values for the LFD, LLO, and LUP commands for the bot-
tom graph of two graph display, use the appropriate suffix mnemonic
as shown below:

Graph Type Appropriate Suffix Mneumonic
Log Mag / Phase DEG / RAD
Lin Mag / Phase DEG / RAD

Real / Imag IMU

Segmented limits (Table 7-4) allow different upper and lower limit val-
ues to be set at up to ten segments across the measurement range.

Limits pass/fail testing commands are listed in Table 7-5. These com-
mands are used to produce a beep and/or a TTL voltage at the rear
panel External 1/0 connector when a measurement exceeds any of the
set limits (refer to the MS462XX Operation Manual).

NOTE
Pass/fail testing, when turned on, will generate an SRQ (if
enabled) whenever a test failure occurs. Refer to Chapter
7, "Status Reporting" for details.
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Table 7-2. Limit Commands (1 of 3)

Command Description
ATTN Attach next segment and make it the active segment
BEGN Begin next segment and make it the active segment
CAS Clear active segmented limit vertical/horizontal definitions
CHLFD2? Output limit frequency readout delta value for bottom graph for specified channel
CHLFD? Output limit frequency readout delta value for top graph for specified channel
CHLLO2? Output lower limit value for bottom graph for specified channel
CHLLO? Output lower limit value for top graph for specified channel
CHLON? Output limits display on/off status for specified channel
CHLUP2? Output upper limit value for bottom graph for specified channel
CHLUP? Output upper limit value for top graph for specified channel
CHSLH? Output segmented limits horizontal offset for specified channel
CHSLLX? Output lower segmented limits display on/off status for specified channel
CHSLUX? Output upper segmented limits display on/off status for specified channel
CHSLV? Output segmented limits vertical offset for specified channel
DIS Display active segmented limit
DIS? Output active segmented limit on/off status
HID Hide active segmented limit
LBO Turn limits testing beep on failure off
LB1 Turn limits testing beep on failure on
LBX? Output limits testing beeper enable status
LFD Enter limit frequency readout delta value
LFD2 Enter limit frequency readout delta value for bottom graph
LFD2? Output limit frequency readout delta value for bottom graph
LFD? Output limit frequency readout delta value
LFP Select limit frequency readout for phase displays
LFR Select limit frequency readout for active channel
LLM? Output limit line display mode single or segmented
LLO Enter lower limit value for top graph on active channel
LLO2 Enter lower limit value for bottom graph on active channel
LLO2? Output lower limit value for bottom graph on active channel
LLO? Output lower limit value for top graph on active channel
LOF Limits display off
LOLO Turn lower limit off
LOL1 Turn lower limit on at current value
LOL20 Turn lower limit off for bottom graph
LOL21 Turn lower limit on at current value for bottom graph
LOL2X? Output lower limit on/off status for bottom graph
LOLX? Output lower limit on/off status

MS462XX PM
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Table 7-2. Limit Commands (2 of 3)

Command Description
LON Limits display on
LON? Output limits display on/off status
LPF1? Output limit test failure status on channel 1
LPF2? Output limit test failure status on channel 2
LPF3? Output limit test failure status on channel 3
LPF4? Output limit test failure status on channel 4
LPF? Output limit test failure status all channels
LS1 Set lower segmented limit 1 as the active segment
LS10 Select lower segmented limit 10 as the active segment
LS2 Select lower segmented limit 2 as the active segment
LS3 Select lower segmented limit 3 as the active segment
LS4 Select lower segmented limit 4 as the active segment
LS5 Select lower segmented limit 5 as the active segment
LS6 Select lower segmented limit 6 as the active segment
LS7 Select lower segmented limit 7 as the active segment
LS8 Select lower segmented limit 8 as the active segment
LS9 Select lower segmented limit 9 as the active segment
LSEG Select segmented limit line display mode
LSNG Select single limit line display mode
LSX? Output active segmented limit
LTO Turn limits testing off
LT1 Turn limits testing on
LT1? Output limits testing enable status
LTST Display the limits testing menu
LUP Enter upper limit value for top graph on active channel
LUP2 Enter upper limit value for bottom graph on active channel
LUP2? Output upper limit value for bottom graph on active channel
LUP? Output upper limit value for top graph on active channel
LVH Select high as limits testing TTL level
LVL Select low as limits testing TTL level
LVX? Output limits testing TTL level status
SLC Clear all segmented limits definitions
SLH Enter segmented limits horizontal offset
SLH? Output segmented limits horizontal offset
SLLO Turn lower segmented limits display off
SLL1 Turn lower segmented limits display on
SLLX? Output lower segmented limits display on/off status

7-12

MS462XX PM




MARKERS AND
LIMITS FUNCTIONS

LIMITS
COMMANDS

Table 7-2. Limit Commands (3 of 3)

Command Description

SLUO Turn upper segmented limits display off

SLU1 Turn upper segmented limits display on

SLUX? Output upper segmented limits display on/off status

SLV Enter segmented limits vertical offset

SLV? Output segmented limits vertical offset

SPH Enter active segmented limit horizontal stop position

SPH? Output active segmented limit horizontal stop position

SPV Enter active segmented limit vertical stop position

SPV? Output active segmented limit vertical stop position

STH Enter active segmented limit horizontal start position

STH? Output active segmented limit horizontal start position

STV Enter active segmented limit vertical start position

STV? Output active segmented limit vertical start position

UPLO Turn upper limit off

UPL1 Turn upper limit on at current value

UPL20 Turn upper limit off for bottom graph

UPL21 Turn upper limit on at current value for bottom graph

UPL2X? Output upper limit on/off status for bottom graph

UPLX? Output upper limit on/off status

usi1 Select upper segmented limit 1 as the active segment

uUs10 Select upper segmented limit 10 as the active segment

us2 Select upper segmented limit 2 as the active segment

us3 Select upper segmented limit 3 as the active segment

us4 Select upper segmented limit 4 as the active segment

uss Select upper segmented limit 5 as the active segment

use Select upper segmented limit 6 as the active segment

us7 Select upper segmented limit 7 as the active segment

uss Select upper segmented limit 8 as the active segment

us9 Select upper segmented limit 9 as the active segment
MS462XX PM 7-13/7-14
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8-1 INTRODUCTION This chapter describes MS462XX GPIB functions that support opera-
tions typically required when in remote mode:

O Data transfers (paragraphs 8-2 through 8-9)

a Error reporting, including the Service Log (paragraphs 8-10
through 8-12)

O Status reporting (paragraphs 8-13, 8-14)
O IEEE 488.2 Common commands (paragraph 8-15)

O Synchronization, Setup, High Speed Trigger Mode, User Message,
and Miscellaneous commands (paragraph 8-16 through 8-20).

8-2 DATA TRANSFER There are several basic ideas associated with transferring data be-
PROTOCOL BASICS tween your controller and the MS462XX. This paragraph introduces
data transfer terminology, message terminator and separator charac-
ters, and data transfer methods (protocols) used by the MS462XX.

GPIB Messages A GPIB message is any information sent over GPIB to a device. This
includes instrument commands or data that you send to or receive
from the MS462XX.

Program Message (PM)
This is the message string that your controller sends to the MS462XX.

The message can contain commands, queries (or other requests for
data transfer), and data strings.

Response Message
This is the data your controller receives from the MS462XX.
The data can contain ASCII or binary represented numerical values,

character strings or other arbitrary ASCII data, and MS462XX inter-
nally represented binary strings.
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Separation and
Termination Methods

Termination and separation protocols of messages transmitted over
the GPIB are specified by the IEEE 488.2 GPIB Standard. The
MS462XX conforms to those specifications as described below.

Message Elements Separator

A program or response message can consist of one or more elements,
called units. Units are separated with the semi-colon (;) character.

Units in a program message are complete valid MS462XX commands
or queries. For example, "CH1;PHA;SRT 2 GHZ;SRT?" consist of four
commands or queries that make channel 1 active, set it to phase dis-
play, sets start frequency to 2 GHz, then outputs the start frequency.

A single unit in a response message is the complete data output in re-
sponse to a single command. For example, the command sequence
"ONP;CHX?" OOutput Number of Points and Output Currently Ac-
tive Channel, will output a response message that contains two units
separated by a semi-colon (;). The first unit of data is the response to
the ONP command. The second unit of data is the response to the
CHX? query.

Message Unit Data Separator

The comma (,) character separates multiple ASCII data elements of a
single command or response message unit. For example, the command
OM1 OOutput Marker 1 Value, will output a complex data value (two
values, that is, dB and degrees) representing the measurement data
at the marker. The two values in the complex data will be separated
with a comma.

Message Terminator

A complete program or response message is terminated by sending the
linefeed character (OA, or decimal 10) at the same time (concurrent
with) setting the EOI state on the GPIB. The notation <OAEND> will
be used throughout this Programming Manual to reference the mes-
sage terminator. Simply put, the message terminator signals the end
of transmission.

NOTE
EOI is the GPIB End of Transmission state that is set by
the controller, or an instrument, when it is done "talking,"
i.e. done sending a message on the GPIB and therefore re-
leasing the GPIB for use by another device.

8-4
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Separation and The following example shows how a program message with multiple
Termination Example units is sent to the MS462XX. Also shown is the response message the
MS462XX will send back to the controller.

PROGRAM MESSAGE (to MS462XX):
"CH2; LPH, MK6 2.5 GHZ; Owb; OFV".

This program message makes channel 2 active (CH2), sets it to linear
magnitude and phase display (LPH), activates and sets marker 6 to
2.5 GHz (MKG6 2.5 GHZ), outputs its value (OMB6), then outputs the
list of current sweep frequencies (OFV).

Response message elements:

<marker 6 dB value>,<marker 6 degrees value>;<frequency list
header> <frequency 1>,<frequency 2>,...,<frequency 101><0A"EOI>

NOTE
The (< >) characters in the message elements list are not
actually transmitted in the response message; they are
shown here in the text to distinguish the various data
fields from each other.

A representative response from a Model MS4622A:
1.00620877743E+00, - 3. 65609092712E+01; #418
174. 00000000000E+7, 1. 74600000000E+08, . . .
...,1.35000000000E+100A

Response Description:

OMG6 outputs 2 ASCII data items (dB,degrees). They are sent
separated with a comma (,).

The output of OM6 and OFV is separated with a semicolon (;).
This was done because the external controller requested two out-
puts before reading the first one from the MS462XX.

NOTE:
Note that certain data transfer commands require that
you read their output before another data output com-
mand is sent [see <Arbitrary ASCII> format and <Arbi-
trary Block> format (Example 3), in paragraph 8-3].
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The OFV command outputs data using the <Arbitrary Block>
format (see description in paragraph 8-3). The frequency values
are preceded by a <frequency list header> (#41817). This is an
ASCII text string that is encoded with the number of 8-bit bytes
to follow. This data transmission method, used by the OFV and
other MS462XX block data transfer commands, allows you to
prepare an appropriate size memory block to receive the data in
your application.

The first frequency value (2.00000000000E+7) is then transmit-
ted immediately after the header followed by a comma. This con-
tinues until all 101 frequency values are transmitted.

NOTE:
The commas are used because the values are in ASCII
format. If binary format was selected (see FMA, FMB,
FMC format commands, paragraph 8-5), the frequency
values would have been sent without commas.

The linefeed character (0A) signals the end of transmission at the
end of the response message. The end of transmission (EOI) is
set by the MS462XX at the same time the linefeed is sent and
thus the GPIB is released for use by another device.

MS462XX PM




REMOTE ONLY
FUNCTIONS

DATA TRANSMISSION
METHODS

8-3 DATA TRANSMISSION
METHODS

Data transmissions to and from the MS462XX conform to the protocols
specified by the IEEE 488.2 GPIB Standard. The 488.2 Standard
specifies how any data, such as ASCII numbers, strings, or blocks of
data bytes, will be transmitted over the GPIB. This paragraph de-
scribes the various transmission methods in use by the MS462XX.

The transmission method names described below (also called nota-
tions) will be used throughout the Programming Manual when de-
scribing specific MS462XX data transfer commands.

Data transmission notations are easily distinguished in text as they
are always shown surrounded by the “less than” and the “greater
than” characters (< >). The transmission type notations used in de-
scribing various MS462XX data transmissions are:

For ASCII numbers, the notations are:
<NR1>, <NR2>, <NR3>, or <NRf>

For ASCII strings (printable characters and print formatting
codes), the notation is:

<ASCII String>
For generic (8-bit) ASCII characters, the notation is:
<ASCII Block>.

For generic binary bytes, (i.e. 8-bit ASCII or binary), the notation
is:

<Arbitrary Block>
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<NR1>

This notation represents ASCII integer values. A comma (,) is used to
separate multiple values sent in a single command's input or output
string.

Examples of values that can be represented by <NR1> notation:
1

0
-29,179

<NR2>

This notation represents ASCII floating point values in decimal point
format. A comma (,) is used to separate multiple values sent in a single
command's input or output string.

Examples of values that can be represented by <NR2> notation:

1.0
-0.00015
12.743,-180.07

<NR3>

This notation represents ASCII floating point values in exponential
format (scientific notation). A comma (,) is used to separate multiple
values sent in a single command's input or output string.

Examples of values that can be represented by <NR3> notation:

1.0E9
-7.056E3
9.0E-2,3.42E2

<NRf>

This notation is used to signify that data can be in either <NR1>,
<NR2>, or <NR3> format as described above.

Examples of values that can be represented by <NRf> notation:

1.0E-9
10.005
-83,4.5E2,-234.9901
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<String>

This notation represents a string of 8-bit ASCII characters (including
non-printable characters) that is delimited (surrounded) with either
single quotes (' ") or double quotes (" " ). The string can include text for-
matting characters such as linefeed, space, or carriage return.

Note that if a double quote character must be sent as part of the
string, then it must be followed by an additional double quote. Alterna-
tively, the string can be sent using single quotes (See "cal_file" exam-
ple below).

Examples of data represented by <String> notation:

"1/15/98"
"Save "cal_file™ now."
'‘Save "cal_file" now.'

<Arbitrary ASCII>

This notation represents undelimited 8-bit ASCII text. The end of the
text must be terminated with the OA character (decimal 10) and con-
current setting () of the GPIB End of Transmission State (EOI). This
requirement makes it necessary for <Arbitrary ASCII> text to be
transmitted only at the end of a program or response message, i.e. at
the end of a multiple input or output statement.

Example of data represented by <Arbitrary ASCII> notation:
ANRITSU,MS4622A,123456,1.0<0A™EOI>

The example shows a sample response from the *IDN?, 488.2 common
query. In the example, the instrument identifies itself as a ANRITSU
MS4622A, with serial number 123456, and software version 1.0 in-
stalled. Note that decimal 10 (OA character) must be sent with the EOI
to signal end of transmission
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<Arbitrary Block>

This notation represents data that is transmitted as 8-bit data bytes
(00-FF hex, 0-255 decimal, notation is <DAB>). This is useful for
transmitting large blocks of formatted ASCII or binary data or unfor-
matted binary data. The data stream is immediately preceded by a
variable length ASCII header that is encoded with the number of data
bytes to be sent. The header always starts with the pound (#) charac-
ter. Figure 8-1 below describes the header and the transmitted data
messages.

#nm. . mkDAB>1. . <DAB>pj

Where:

# = The pound sign character. Required for binary data transfer.
n = Number of digits to follow (m1..mn) that make up the
number m.

m1..mnp = Taken together, this makes up the number m which is
the number of data bytes to follow that constitute the requested
data.

<DAB> = An 8 bit binary data byte. This is the data (or infor-
mation) being sent.

NOTE
If n =0, then m is omitted, and transmission end is sig-
naled by sending the linefeed character (OA, or decimal
10) and concurrent setting (©) of the GPIB End Of
Transmission State (EOI) immediately following the last
<DAB>.

Figure 8-1. <Arbitrary Block> Data Format

EXAMPLE 1 : #3204<DAB1>...<DAB204>

Example 1 shows how 204 8-bit bytes are transmitted using the proper
header. The header in this example is comprised of 5 characters
(#3204). 1t begins with the pound character (#). The next character (3)
indicates there are 3 digits to follow that indicate the number of bytes
being transmitted (204). The next three characters (204) indicate the
number of data bytes being transmitted immediately after the header.
Next comes the actual data bytes, or information, being transmitted
(<DAB1>...<DAB204>).

8-10
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EXAMPLE 2: #512808<DAB1>...<DAB12808>

Example 2 shows how 12808 8-bit bytes are transmitted using the
proper header. The header in this example is comprised of 7 characters
(#512808). It begins with the pound character (#). The next character
(5) indicates there are 5 digits to follow that indicate the number of
bytes being transmitted (12808). The next five characters (12808) indi-
cate the number of data bytes being transmitted immediately after the
header. Next comes the actual data bytes, or information, being trans-
mitted (<DAB1>...<DAB12808>).

NOTE:
Examples 1 and 2 above demonstrate the <Arbitrary
Block> form referred to as <Definite Length Arbitrary
Block>. It is so called because the number of data bytes be-
ing transmitted is known from the encoded header.

EXAMPLE 3: #0<DAB1>...<DABn><0A"EOI>

Example 3 shows how an unknown number of 8-bit bytes are transmit-
ted using the proper header. The header in this example is comprised
of 2 characters (#0). As usual, the header begins with the pound char-
acter (#). The next character (0) indicates there is an unknown number
of data bytes being transmitted immediately after the header. Next
comes the actual data bytes being transmitted (<DAB1>...<DABp>).
The end of the data stream is signaled by sending the linefeed charac-
ter (OA, or decimal 10) and concurrent setting (©) of the GPIB End of
Transmission State (EOI).

MS462XX PM
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NOTES:

O Example 3, above, demonstrates a special form of the
<Arbitrary Block> referred to as the <Indefinite Length
Arbitrary Block>. It is so called because the number of
data bytes being transmitted is unknown, and therefore
can not be encoded in the header. Instead, the header al-
ways consists of the pound and zero characters (#0) and
end of the data stream is always signaled by sending
the linefeed character (OA, or decimal 10) and concur-
rent setting (©) of the GPIB End of Transmission State
(EOQI). This requirement makes it necessary for <Indefi-
nite Length Arbitrary Block> text to be transmitted
only at the end of a program or response message, i.e. at
the end of a multiple input or output statement.

O When using this method to input data you must not ex-
ceed the MS462XX input buffer size (refer to Chapter 1,
Table 1-2.)

O Use of indefinite lenght arbitary blocks may result in
arbitary memory allocation errors when the blocks are
being sent to the instrument. If possible calculate the
length and build the header then send it. If it is not fea-
sible to calculate the block lenght use the
"WaitForInstr()t" example in chapter 4 (Page 4-12) in
between each block.

Three commands are provided to alter the way the arbitrary block
header for output data is formed.

FDHO: Specifies that the length of the arbitrary block header will be
minimized; that is, the byte count section will not contain leading ze-
ros, thus its length is indeterminate. This means that a program must
decode the header in order to skip over it.

FDHZ1: Specifies that the length of the arbitrary block header will be
fixed at 11 characters. This is accomplished by forcing leading zeros as
required in the byte count section. This means that a program can skip
over the arbitrary block header by skipping 11 characters.

FDHZ2: Specifies that no arbitrary block header will be sent with the
next transmission. This mode is not in compliance with IEEE 488.2
specifications.

FDHX?: FDH mode query.

8-12 MS462XX PM




REMOTE ONLY
FUNCTIONS

SELECTING ASCII OR BINARY
DATA FORMATS

8'4 SELECTING ASCII OR
BINARY DATA FORMATS

Non-Array Data

Numerical Data
Arrays

The following paragraphs discuss the various data output formats.
a Data transfers involving numerical data arrays.

O Data transfers not involving numerical data arrays.

Q Enhanced ASCII formatting.

The formats used for data transfers not involving numerical data ar-
rays are preset. They always occur in either binary format or ASCII
format, depending on the data.

These data transfers include a variety of information. Examples in-
clude: instrument setup strings, marker data, queries, and disk direc-
tory listings. See the desired data transfer command description for its
applicable data transfer format.

Numerical data array transfers are used to transfer the following
types of data:

O Measurement data
Q Calibration data
a Sweep frequency, time, or distance values.

Each of these data transfer types are individually explained in follow-
ing paragraphs.

You can select either binary or ASCII format for data transfers involv-
ing numerical data arrays. The five commands described below will se-
lect and keep the format for all subsequent transfers (these commands
are also listed and described in Table 8-1).

ASCII Format:

FMA: ASCII formatted values represented in <NR1>, <NR2>, <NR3>,
or <NRf> formats as described in paragraph 8-3. The MS462XX will
accept any of the above formats as input. It will always output values
using <NR3> exponential format with each value represented using 18
characters, plus a comma to separate multiple values.
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Binary Format:

FMB: Each eight consecutive data bytes represent one floating point
value in IEEE 754 64-bit format (double precision, 8 byte, floating
point value).

FMC: Each four consecutive data bytes represent one floating point
value in IEEE 754 32-bit format (single precision, 4 byte, floating point
value).

FMX?: FMA, FMB, FMC format selection query.

MSB: Byte ordering is most significant byte first. For use only with
FMB and FMC. This the default byte ordering mode for the MS462XX.

LSB: Byte ordering is least significant byte first. For use with FMB
and FMC. This is required for transferring data to/from Intel/IBM
based computers.

XSB?: MSB, LSB format selection query.

FMTO: Turn ASCII enhancement off (normal default mode).
FMT1: Turn ASCII enhancement on.

FMTX?: ASCII enhancement ON/OFF status query.

Enhanced ASCII formatting can be applied to both non-array ASCII
data and numerical data arrays in the FMA format when this data is
output within an <arbitrary block> format. The format selectively re-
places comma data element separators with a line feeds (ASCII 10) in
order to enhance the visual effect. Figure 8-2 provides two examples of
this enhanced structure.

8-14
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8-5 DpATA TRANSFER
COMMANDS

A Note On Query
Commands

Data transfer commands are grouped into the following catagories:
Formatting, Calibration Coefficient, Measured Points, Measured Data,
Error and Status Reporting. The formatting commands are shown in
Table 8-1; the remaining commands are described and listed elsewhere
in this chapter.

Query commands are a special form of data transfer commands. They
are used to query (or output) a variety of MS462XX setup parameters.
For example, SRT? will output the current sweep start frequency.
Query command mnemonics typically closely resemble the correspond-
ing setup command mnemonic but with an added question mark (?).
For example, CH1 is used to set the active channel to channel 1, CHX?
is used to query the currently active channel setting. Query commands
are listed in their respective Command Function Group chapter. For
example, since SRT? queries a Measurement Function, it will be listed
in Chapter 5, Measurement Group.
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Error And Status Commands associated with transferring error and status reporting
Reporting Commands data are described in detail in paragraphs 8-10 and 8-13 respectively.

An unenhanced directory listing

#9000000392D1irectory of C:\ 1-30-96 13:03,UTIL <DIR> 1-25-96 12:58,PLOT
BMB 38462 1-22-96 14:41,PLOT BMC 307446 1-22-96  14:41,TTT CAL
44174  1-22-96 17:02,TTT2 CAL 44174  1-22-96 17:16,PLOT1 DAT
10323 1-22-96 14:03,PLOT1 HGL 19899 1-22-96 14:02,PLOTZ HGL
38462 1-25-96 13:16,8 Files 502940 Bytes

An enhanced directory listing

#9000000392

Directory of C:\ 1-30-96 13:03

UTIL <DIR> 1-25-96 12:58
PLOT BMB 38462 1-22-96 14:41
PLOT BMC 307446 1-22-96 14:41
TTT CAL 44174 1-22-96 17:02
TTT2 CAL 44174 1-22-96 17:16
PLOT1 DAT 10323 1-22-96 14:03
PLOT1 HGL 19899 1-22-96 14:02
PLOT2 HGL 38462 1-25-96 13:16
8 Files 502940 Bytes

An unenhanced response to OCD

#9000000189-9.99750733376E-01, 3.21409821510E-01, 3.60706359148E-01, 9.82860028744E-01, 7.7
6742696762E-01,-5.06587028503E-01,-5.07535457611E-01,-8.45697641373E-01,-6.10321164131E-01,
6.05827927589E-01

An enhanced response to OCD

#9000000189

-9.99750733376E-01, 3.21409821510E-01
3.60706359148E-01, 9.82860028744E-01
7.76742696762E-01,-5.06587028503E-01
-5.07535457611E-01,-8.45697641373E-01
-6.10321164131E-01, 6.05827927589E-01

Figure 8-2. Examples of Enhanced ASCII Formatting
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Table 8-1. Formatting Commands

The formatting commands describe specific ASCII and binary data for-
mats. They are discussed in pagraph 8-4 and listed in Table 8-1.

Command Description
FDHO Select variable length arbitrary block headers
FDH1 Select fixed length arbitrary block headers
FDH2 Select zero length arbitrary block headers
FDHX? Output arbitrary block header length selection
FMA Select ASCII data transfer format
FMB Select IEEE754 64 bit data transfer format
FMC Select IEEE754 32 bit data transfer format
FMTO Select normal ASCII data element delimiting
FMT1 Select enhanced ASCII data element delimiting
FMTX? Output ASCII data element delimiting mode
FMX? Output data output mode FMA FMB or FMC
LSB Select least significant byte first binary transfer
MSB Select most significant byte first binary transfer
XSB? Output byte order for output data LSB or MSB

MS462XX PM
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The Measured Points Data commands are listed in Table 8-2. These
commands are described in the following paragraphs.

The OFV command

Output Frequency Values, will output the current sweep measurement
frequencies.

The OTV command

Output Time Values, and the ODV command - Output Distance Val-
ues, will output the current time domain sweep measurement points.

The IFV command

Used to input a user defined set of frequencies for measurement or
calibration.

NOTE
The IFV command will delete the existing sweep fre-
qguency list and replace it with the newly input list. There-
fore all existing calibration data will be lost.

The ONP command

Output Number of Points, can be used to allocate enough memory in
your program to receive the measurement frequencies. For example,
sending "ONP;OFV" to the MS462XX when a 401 data point sweep is
in progress will output the ASCII value 401. This value can now be
used to set up an array of the correct size to receive the output of the
OFV command.

Table 8-2. Sweep Measurement Points Data Transfer Commands

Command Description

OobV Output distance values for time domain

OFV Output frequency values

OGCFV Output gain compression frequency values
to GPIB

ONDF Output number of discrete frequencies

ONPV Output the number of power sweep power
values

oTV Output time values for time domain
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Sweep Measurement  The following is an example of Sweep Measurement Points Data
Points Data Transfer Transfer commands usage:
Example
"NP101; FMB; LSB; OFV"

These commands will perform the following functions:
NP101 will set up a 101 point sweep.

FMB will output data using 64-bit (eight bytes) floating-point
format.

LSB causes data bytes to be output least significant byte first.
This is for compatibility with INTEL/IBM based computer/con-
trollers. If using other types of controllers that represent data in
most significant byte format, then use the MSB command.

OFV uses the <Arbitrary Block> format. It will output the cur-
rent list of measurement frequencies, f1 thru f101, using eight
bytes each, in the example shown. The ASCII header (#3808),
which shows that 808 data bytes follow, precedes the frequency
values. The linefeed character (0OA, decimal 10) signals the end of
the data block.

EXAMPLE:
#3808<f1, 8 bytes>...<f101, 8 bytes>0A
NOTE:
The (< >) characters are not output from the MS462XXX.

They are used in the text above to distinguish each fre-
quency's 8 byte segments.
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The Calibration Coefficients Data Transfer commands are listed in Ta-
ble 8-3. These commands are described in the following paragraphs.

The OCx and ICx commands provide for outputting and inputting
calibration error terms (coefficients). The ONCT command outputs the
number of error terms available for the currently set calibration. For
example, ONCT would output the number 12 for a 12-Term calibra-
tion and 2 for a Transmission Frequency Response calibration. The or-
dering of the calibration error terms for the various calibration types
is shown in Chapter 12, Table 12-3. For example, to output the ETF
error term from a 12-Term calibration use the OC4 command.

The ICx commands are used to input user defined calibration error
terms. The MS462XX must be prepared to accept the appropriate cali-
bration error terms using the Simulate Calibration commands, such as
Al2, A8T, etc.. These commands use the same mnemonic syntax as
their related calibration selection commands (which are used to actu-
ally perform a calibration), except they start with the letter "A" in-
stead of "C". For example, the A12 command is used to simulate a 12-
Term calibration where as the command C12 is used to actually per-
form a 12-Term calibration. Similarly, the A8T command is used to
simulate a 1 Path 2 Port FWD calibration where as the command C8T
is used to actually perform a 1 Path 2 Port FWD calibration. Refer to
Chapter 12, Table 12-3 and to Chapter 6, “Calibration Functions” for
more information about calibration coefficients, and performing cali-
brations).

Calibration error terms (coefficients) are output, or expected as input,
only for the currently defined set of sweep frequencies. If data points
are not at the maximum values set during calibration and/or the fre-
quency range has been zoomed-in (with error correction turned on),
not all calibration coefficients will be output or used as input. Refer to
paragraph 8-6, “Measurement Points Data Commands,” for details on
outputting the current sweep measurement points.

If an attempt is made to transfer an unavailable calibration error
term, that is, the EXR term from a Reflection Only calibration, the
MS462XX will issue an Execution Error (refer to paragraph 8-10, “The
MS462XX Error Reporting System”).

8-20
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Calibration The following is an example usage of Calibration Coefficients Data
Coefficients Data  Transfer commands:
Transfer Example

"NP101; ONCT; FMB; LSB; OC1"
These commands will perform the following functions:

NP2101 will set up a 101 point sweep. This is only allowed if the
calibration was done with at least 101 points in the sweep.

ONCT will output the number 12, since there are 12 error terms
in a 12-term calibration.

The MS462XX will then output a semi-colon (;) to separate the
ONCT output data from the oncoming OC1 data.

FMB will output the calibration data using 64-bit (eight bytes)
floating-point format.

LSB causes data bytes to be output least significant byte first.
This is for compatibility with INTEL/IBM based computer/con-
trollers. If using other types of controllers that represent data in
most significant byte format, then use the MSB command.

OC1 uses the <Arbitrary Block> format. It will output 101 real
and imaginary data pairs (202 values). Each two consecutive val-
ues, 8 bytes each, represent the error term EDF at each measure-
ment point. The total number of bytes expected (1616) is encoded
in the ASCII header (#41616). The linefeed character (OA, deci-
mal 10) signals the end of the data block.

EXAMPLE:

12;#41616<f1 EDF real, 8 bytes> <f1, EDF imaginary, 8 bytes>
<f, EDF real, 8 bytes> <fo, EDF imaginary, 8 bytes>...
....<f101, EDF real, 8 bytes> <f101, EDF imaginary, 8 bytes>0A

NOTES:
O The (< >) characters shown in the example are not out-
put from the MS462XX. They are used in the text above
to distinguish each 8 byte data segments.

O Note the number 12, output in response to the ONCT
command, and the semi-colon separator, that precede
the EDF data output.
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Your program can now iteratively issue and output the remaining 11
error terms using the commands OC2, OC3, ..., OC12.

Table 8-3. Calibration Coefficients Data Transfer Commands (1 of 3)

Command

Description

IC1

Enter calibration

coefficient 1

IC10

Enter calibration

coefficient 10

IC11

Enter calibration

coefficient 11

IC12

Enter calibration

coefficient 12

IC13

Enter calibration

coefficient 13

IC14

Enter calibration

coefficient 14

IC15

Enter calibration

coefficient 15

IC16

Enter calibration

coefficient 16

IC17

Enter calibration

coefficient 17

IC18

Enter calibration

coefficient 18

IC19

Enter calibration

coefficient 19

IC2

Enter calibration

coefficient 2

IC20

Enter calibration

coefficient 20

IC21

Enter calibration

coefficient 21

IC22

Enter calibration

coefficient 22

IC23

Enter calibration

coefficient 23

IC24

Enter calibration

coefficient 24

IC3

Enter calibration

coefficient 3

IC4

Enter calibration

coefficient 4

IC5

Enter calibration

coefficient 5

IC6

Enter calibration

coefficient 6

IC7

Enter calibration

coefficient 7

IC8

Enter calibration

coefficient 8

IC9

Enter calibration

coefficient 9

ICA

Enter calibration

coefficient 10

ICB

Enter calibration

coefficient 11

ICC

Enter calibration

coefficient 12

ICL

Enter all applicable calibration coefficients for cal type

0OC1

Output calibration coefficients 1

OC10

Output calibration coefficients 10

OCl11

Output calibration coefficients 11

0C12

Output calibration coefficients 12

0C13

Output calibration coefficients 13

0C14

Output calibration coefficients 14

OC15

Output calibration coefficients 15

0C16

Output calibration coefficients 16

OC17

Output calibration coefficients 17

8-22
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Table 8-3. Calibration Coefficients Data Transfer Commands (2 of 3)

Command

Description

0C18

Output calibration coefficients 18

0C19

Output calibration coefficients 19

0C2

Output calibration coefficients 2

0C20

Output calibration coefficients 20

0C21

Output calibration coefficients 21

0C22

Output calibration coefficients 22

0C23

Output calibration coefficients 23

0C24

Output calibration coefficients 24

OC3

Output calibration coefficients 3

0C4

Output calibration coefficients 4

0C5

Output calibration coefficients 5

0C6

Output calibration coefficients 6

OC7

Output calibration coefficients 7

OC8

Output calibration coefficients 8

0C9

Output calibration coefficients 9

OCA

Output calibration coefficient 10

OCB

Output calibration coefficient 11

OCC

Output calibration coefficient 12

OCL

Output all applicable calibration coefficients for calibration type

ONCP

Output number of points for current calibration

ONCT

Output number of calibration terms for current calibration

ICL3P

Enter additional 12 calibration coefficients for 3 port

OCL3P

Output additional 12 calibration coefficients for 3 port

IC25

Enter calibration

coefficient 25

IC26

Enter calibration

coefficient 26

IC27

Enter calibration

coefficient 27

IC28

Enter calibration

coefficient 28

IC29

Enter calibration

coefficient 29

IC30

Enter calibration

coefficient 30

IC31

Enter calibration

coefficient 31

IC32

Enter calibration

coefficient 32

IC33

Enter calibration

coefficient 33

IC34

Enter calibration

coefficient 34

IC35

Enter calibration

coefficient 35

IC36

Enter calibration

coefficient 36

IC37

Enter calibration

coefficient 37

IC38

Enter calibration

coefficient 38

IC39

Enter calibration

coefficient 39
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Table 8-3. Calibration Coefficients Data Transfer Commands (3 of 3)
Command Description
IC40 Enter calibration coefficient 40
0C25 Output calibration coefficient 25
0C26 Output calibration coefficient 26
0oC27 Output calibration coefficient 27
0C28 Output calibration coefficient 28
0C29 Output calibration coefficient 29
0OC30 Output calibration coefficient 30
0C31 Output calibration coefficient 31
0C32 Output calibration coefficient 32
0C33 Output calibration coefficient 33
0OC34 Output calibration coefficient 34
0OC35 Output calibration coefficient 35
OC36 Output calibration coefficient 36
OC37 Output calibration coefficient 37
0OC38 Output calibration coefficient 38
0OC39 Output calibration coefficient 39
0C40 Output calibration coefficient 40
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The Measured Data commands are listed in Table 8-4 . These com-
mands are described in the following paragraphs.

The measurement data transfer commands are used to transfer S-
parameter values to or from the currently active channel. Only the
currently set number of measurement points will be output or ex-
pected as input. Refer to paragraph 8-7, “Sweep Measured Points Data
Transfer,” for details on outputting the current sweep measurement
points.

The OAM1-OAM4, OFD/IFD and OM1-OM12 commands - Out-
put/Input Final Display Formatted Data or marker value, transfer
data values in the currently selected graph type units. If a dual graph
type is displayed, such as Log Magnitude and Phase, the data for each
measurement point will be a pair of values. In the case of Log Magni-
tude and Phase, the data pair would be (dB value, degrees value). If a
single graph type is displayed, such as Log Magnitude only, the data
for each measurement point will be a single value, in this case (dB
value).

The DPR1 command - Data Pair Format On, modifies the OAM1-
OAM4, OFD/IFD and OM1-OM12 commands to transfer a complex
data pair when in a single graph type display (that is, Phase only).
Necessarily though, since it was not an actually measured value, the
additional value will be set to zero. The output values for each graph
type selection for both the DPRx modes are listed in Table 8-5.

NOTE:
The DPR1 format will remain in effect until the MS462XX
receives the DPRO command O that is, Data Pair Format
Off. This mode is the default data transfer format.

For example, if the current graph type is Phase only, "DPR1;O0FD"
would output data pairs in the same format as if Magnitude and
Phase dual graph type was currently displayed, but with the magni-
tude value set to zero (0, degrees value). Similarly, if the current graph
type is Log Magnitude only, "DPR1;OFD" would output data pairs in
the same format as if the Magnitude and Phase dual graph type was
currently selected, but with the phase value set to zero (dB value, 0).

MS462XX PM
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The DPR1 functionality is useful in developing a single data transfer
procedure in your application program for processing all data output
commands; since they mostly transfer a data pair. This includes the
OAM1-OAM4, OFD, IFD, and OM1-OM12 measurement data trans-
fer commands discussed here, and the ICx and OCXx series commands
(refer to paragraph 8-8, “Calibration Coefficient Data Transfer”).

NOTE
Use the MK1?-MK®6? queries to output the marker fre-
quency. Refer to Chapter 7 for full details on Markers.

The ORD command - Output Raw Data, and the OCD/ICD commands
O Output/Input Corrected Data O all transfer data in real and imagi-
nary pairs (real value, imag value). Raw data is uncorrected measure-
ment data from a sweep without a calibration applied. Corrected data
is measurement data which has been corrected according to the cur-
rently applied calibration type.

When S-parameter data input to the MS462XX is complete (ICD and
IFD) the MS462XX redraws the parameter on the active channel us-
ing this data.

NOTE:
Always place the MS462XX in hold (HLD) prior to input-
ting data using the IFD or ICD commands. This is to pre-
vent the newly input data from being overwritten by
subsequent sweeps.
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Measurement Data The following is an example usage of Measurement Data Transfer
Transfer Example commands:
“NP101; CH2; MAG TRS; WFS; HLD; FMC; LSB; OFD"

NP2101 will set up a 101 point sweep. If a calibration is applied,
this will only be allowed if the calibration was done with at least
101 points.

CH2 makes channel 2 the active channel for all subsequent chan-
nel specific commands.

MAG displays S-parameter data in Log Magnitude format on the
active channel.

TRS triggers a new sweep.

WEFS waits for a full sweep to ensure the data is valid. A full
sweep is a complete forward sweep and a complete reverse sweep
when a 12-term calibration is applied. It also includes time/dis-
tance data processing time if in time domain mode.

NOTES:
O You must wait for two full consecutive sweeps after first
connecting a device, and prior to outputting data, when
a 12-term calibration is applied, that is, "WFS;WFS".

O Set your controller's time out value high enough to al-
low the sweep to complete. Refer to Chapter 2 for more
details.

HLD places the MS462XX in hold.

NOTE
Prior to being placed in HOLD, a channel must be dis-
played on the MS462XX — if calibration is not applied,
and if you wish to output data from that channel.

FMC will output data using 32-bit (four bytes) floating-point for-
mat. The measurement data can be read directly into a floating
point array dimensioned to 101 elements.

LSB causes data bytes to be output least significant byte first.
This is for compatibility with INTEL/IBM based computer/con-
trollers. If using other types of controllers that represent data in
most significant byte format, then use the MSB command.

NOTE
It is good practice to always preface a data transfer com-
mand with the desired format command(s) every time it is
used, that is, " FMC, LSB; OFD', even if they were already
set. This will help make your program more readable and
easier to maintain and update in the future.
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OFD uses the <Arbitrary Block> format. It will output 101 final meas-
urement data values using the active channel's displayed graph units
(dB). Each measurement value is represented using 4 bytes. The
ASASCII header (#3404), which shows that 404 data bytes follow, pre-
cedes the measurement values. The linefeed character (0OA, decimal 10)
signals the end of the data block.

EXAMPLE:

#3404<f1, dB, 4 bytes> <f, dB, 4 bytes>....
....<f101, dB value, 4 bytes>0A

NOTE:
The (< >) characters are not output from the MS462XXX.
They are used in the text above to distinguish each 8 byte
data segment.

The following shows the data stream if "FMA;DPRO;OFD" had been
sent instead of "FMC;LSB;OFD". This produces the data in ASCI|I for-
mat. The DPRO is default mode, but it is sent anyway to insure pre-
vious data transfers did not change the setting. Note the header is now
#41892, signifying that 1892 data bytes follow. EXAMPLE:

#418921. 611913055E+01, 5. 22284173965E+01, .
..... 4.74120521545E+010A.

The following response shows the data output if "FMA;DPR1;0FD"
had been sent instead of "FMC;LSB;OFD". Note that inclusion of
DPR1 while in a single graph type display (MAG, magnitude in this
case) will double the array size, by sending data pairs for each meas-
urement point. Note also that the additional value is set to zero since
the data for it was not measured. Refer to text above for complete de-
tails. Note the header is now #43731, signifying that 3731 data bytes
follow. EXAMPLE:

#437311. 611913055E+01, 0. 00000000000E+00, 5. 22284173965E+01
0. 00000000000E+00, . ... ., 4.74120521545E+01, 0. 00000000000E+000A
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Table 8-4. Measured Data Commands (1 of 2)
Command Description

DPRO Visible data only OFD format

DPR1 Data pair always OFD format

DPRX? Output data pair mode visible only or pair always

ICD Enter corrected data for active channel parameter

IFD Enter final data for active channel parameter

INRM Enter normalization data from GPIB

OCD Output corrected data for active channel parameter

OCFEDE Output the front panel setup, calibration, and EDE data

OCFSG Output the segmented sweep data

ODAT Output hard copy tabular data to GPIB

OFD Output final data for active channel parameter

OGCFD Output gain compression final data to GPIB

OGCTXT Output text format gain compression data to GPIB

OoM1 Output marker 1 value

OoM10 Output marker 10 value

OoM11 Output marker 11 value

OM12 Output marker 12 value

OoM2 Output marker 2 value

OoM3 Output marker 3 value

OM3P Output M3P format data to GPIB with M3P setup set to (2:3)1

OomM4 Output marker 4 value

OM4P Output M4P format data to GPIB with M4P setup set to (1:2)(3:4)

OM5 Output marker 5 value

OM6 Output marker 6 value

om7 Output marker 7 value

OoM8 Output marker 8 value

OoM9 Output marker 9 value

ONRM Output stored normalization data to GPIB

OPSV Output power sweep power values

ORD Output raw data for active channel parameter

0s11C Output corrected S11 data

OS11R Output raw S11 data

0si12C Output corrected S12 data

0OS12R Output raw S12 data

0S13C Output corrected S13 data

OS13R Output raw S13 data

0s14C Output corrected S14 data

0OS14R Output raw S14 data
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Table 8-4. Measured Data Commands (2 of 2)
Command Description

OS1P4 Output S1P4 format data to GPIB

0s21C Output corrected S21 data

0S21R Output raw S21 data

0S22C Output corrected S22 data

OS22R Output raw S22 data

0S23C Output corrected S23 data

0OS23R Output raw S23 data

0s24C Output corrected S24 data

0OS24R Output raw S24 data

0s31C Output corrected S31 data

0OS31R Output raw S31 data

0Ss32C Output corrected S32 data

OS32R Output raw S32 data

0S33C Output corrected S33 data

0OS33R Output raw S33 data

0S34C Output corrected S34 data

0S34R Output raw S34 data

0s41C Output corrected S41 data

0S41R Output raw S41 data

0s42C Output corrected S42 data

0S42R Output raw S42 data

0S43C Output corrected S43 data

0OS43R Output raw S43 data

0s44C Output corrected S44 data

0OS44R Output raw S44 data

OTXT Output text format data to GPIB
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Table 8-5. Output Value vs Graph Display Types

Data Units and Ordering

Graph Display Type
w/DPRO w/DPR1
Log magnitude dB dB, 0
Phase degrees 0, degrees
Log mag & phase dB, degrees dB, degrees
Linear magnitude Rho or Tau, degrees Rho or Tau, 0
Linear mag & phase Rho or Tau, degrees | Rho or Tau, degrees
Smith chart Ohms Ohms, j-Ohms
Inverted Smith Siemens Siemens, j-Siemens
Group delay Seconds Seconds, 0
Log polar dB, degrees dB, degrees
Linear polar Rho or Tau, degrees | Rho or Tau, degrees
Real Real Real, 0
Imaginary Imag 0, imag
Real & Imaginary Real, imag Real, imag
SWR SWR SWR, 0
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8-10 INTERNAL BUFFER

NOTE
The Internal Buffer Data Col-
lection features are not avail-
able on instruments without
Option 24.

Internal Buffer Data Collection provides for saving active channel
measurement data from multiple sweeps without having to synchro-
nize and collect data at the end of each sweep. The instrument can
store up to 20,000 data point measurements; each one consisting of
two IEEE 754 4-byte floating point numbers.

The internal buffer data collection mnemonics are listed in Table 8-6.
The mnemonic CFD initializes the collection process. Once initialized,
the collection process can be started by issuing the mnemonic DCCTN.

Before changing instrument parameters, temporarily suspend the col-
lection process with the mnemonic DCHLD. After changes are com-
pleted, restart with DCCTN.

Sections of collected data can be delimited using the mnemonic
DCMRK, which puts user specified values into the data buffer in real
time.

The mnemonic OCS will output the data and reset the data collection
buffer. The output format is fixed at FMC and DPR1. The user may,
however, specify MSB or LSB. As is the case with all binary data
transfers, the data will be encapsulated with an Arbitrary Block
header. The size of the output data is 2 X 4 X number of data points
collected. The absolute maximum number of data points that can be
collected is 20,000. If the internal buffer becomes completely filled,
subsequent data is discarded. The CBF bit of the Extended Event Sta-
tus Register will also be set.

Table 8-6. Internal Buffer Data Collection Mnemonics

Command Description
CFD Collect final data in an internal buffer
CXD? Output internal buffer data collection mode
DCCTN Resume internal buffer data collection
DCCTN? Output internal buffer data collection resume/suspend status
DCHLD Suspend internal buffer data collection
DCMRK Inserts the mark value into the internal buffer
DCOFF Turn internal buffer data collection mode off
DCPCUR? Outputs the current point count in the collect buffer
DCPMAX? Outputs the maximum number of points that can be collected in the collect buffer
OCSs Output internal buffer collected data
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8-11 ERROR REPORTING The MS462XX implements a number of error reporting tools to assist
SYSTEM you in detecting, reporting, and handling errors and other events in
your application program. These tools will also prove invaluable to you
during development of your application program. The tools are sum-
marized below:

O Status Registers that you set to trigger an interrupt (or service
request - SRQ) on many events such as GPIB errors, measure-
ment data pass/fail testing, and end of calibration process. Refer
to paragraph 8-14, “Status Reporting,” for complete details.

O A time ordered Service Log that stores errors and other impor-
tant system information in non-volatile memory. The Service Log
can easily be accessed via GPIB and from the front panel.

Q A GPIB error message structure that contains the last two GPIB
errors encountered. This includes details on the program mes-
sage element that caused the error.

Error Reporting The following summarizes the actions taken by the MS462XX when it
Actions detects an error:

An audible beep is issued to attract the operators attention.
An error message temporarily appears on the display.

An error message, with date and time and other details, is writ-
ten in the Service Log (refer to paragraph 8-12 for details.) This
is non-volatile storage, meaning it will survive a power down of
the MS462XX.

An error message string will also be saved internally in the GPIB
software's Error Structures (refer to paragraph 8-13 for details.)
This is volatile memory storage, meaning it will be lost when the
MS462XX is powered down.

The appropriate bit in the Standard Events Status Register is
set, and if enabled, a Service Request (SRQ) will be generated
(refer to paragraph 8-14 for details.)

GPIB Error Messages Refer to Chapter 11 for a complete list of MS462XX error messages
and their descriptions.

MS462XX errors reported in the Service Log include four errors which
are detected by the internal GPIB Parser software during remote op-
eration:

7204 GPIB Command Error
7205 GPIB Execution Error
7206 GPIB Device Specific Error
7207 GPIB Query Error

MS462XX PM 8-33




SERVICE
LOG

REMOTE ONLY
FUNCTIONS

These errors are typically generated as a result of incorrectly program-
ming the MS462XX. A detailed description of the errors and the data
they provide in the Service Log and the GPIB Error Structures follows.

NOTE
Use the MS462XX error reporting mechanisms to effec-
tively detect and handle error conditions, both during de-
velopment and when preparing your finished application
program .

Each of the GPIB errors will further provide a more precise sub-
message of the specific condition that caused the error. Refer to Chap-
ter 13, Table 13-3 for a complete list of these sub-messages and their
descriptions.

"7204 GPIB Command Error"

These are errors in the syntactical correctness of a command, its nu-
meric data entry element, or its data entry terminator code (or suffix
mnemonic). As the internal GPIB command parser synchronization
can be lost with this type of error, execution of the remainder of the
program message is aborted.

If the command error was detected while executing a defined device
trigger command sequence (refer to *DDT command, Chapter 10), exe-
cution of the remainder of the defined device trigger sequence will be
aborted.

"7205 GPIB Execution Error"

These errors occur when a syntactically correct command fails to exe-
cute properly due to the command's parameters being out of range or
not appropriate for the current instrument state.

"7206 GPIB Device Specific Error"

These errors occur when a command that is free of command and exe-
cution errors, fails to execute due to some unexpected instrument con-
dition such as running out of memory.

"7207 GPIB Query Error"

These errors occur when the external controller attempts to read data
from the MS462XX output buffer when either no data is available or
data in the output buffer is lost.
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Service Log Output

Table 8-7. Error Reporting Commands

Commands

The MS462XX implements a non-volatile record of errors detected dur-
ing front panel and GPIB operation in a Service Log. The log contains
error messages along with the date and time and additional details
about the error.

The Service Log can be viewed from the front panel Enhancement key
group. Press the Option Menu key, then select DIAGNOSTICS and
READ SERVICE LOG soft menus.

Refer to Chapter 8, “System Functions,” for details on Service Log ac-
tion commands such as printing, clearing, and saving it to disk.

Service Log data can be output via GPIB in two ways depending on the
degree of detail desired about the errors. The commands listed in Ta-
ble 8-7 will output all types of error messages. Refer to paragraph 8-13
for outputting only GPIB errors and their related details.

Command

Description

OEL

Output error list

OGE

Output extended description of current

GPIB error

OGL

Output extended description of previous

GPIB error

ONE

Output number of lines in the error list

NOTE:
The Service Log error messages will remain stored, that is,
they will not be deleted, when output via GPIB commands.

The ONE command - Output Number of Errors, can be used to peri-
odically check if the MS462XX detected a new error without having to
use SRQ interrupts. The OEL command - Output Error List can then
be used to output all the error messages in the Service Log. This is an
ASCII text, comma separated list of all the error messages in the Serv-
ice Log. The output is in <Arbitrary Block> format (refer to paragraph
8-3, Data Transfer Protocol Basics, for details.) In the example below,
the list is preceded by the output header (#42960), the words ERROR
LOG, the current date and time, then the error list.

EXAMPLE:

#42960ERROR LOG 01/ 23/ 95 19: 18,
7205 GPI B EXECUTION ERROR, .....

MS462XX PM
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The OSL command - Output Service Log, is used to output the com-
plete contents of the Service Log. The output is in ASCII text format,
so it can be saved directly to a file for later viewing and analysis. The
Service Log output includes:

System identity information such as model, serial number, and
software version

System statistics such as total operational hours, initial turn on
date and time, and current date and time

List of all error messages with date and time of occurrence and
other pertinent information.

The Service Log output will look similar to the Service Log as viewed
from the front panel menus (Utility key, DIAGNOSTICS, SERVICE
LOG, then DISPLAY LOG soft keys). The only difference is each line
of text in the Log as output via OSL, will be comma separated from
the other lines of text.

This paragraph describes details of Service Log GPIB error entries.
Use this information to assist in application program development and
to handle GPIB errors in your program.

There are two types of service log entries made in response to GPIB
errors (errors 7204, 7205, 7206, 7207):

aQ The first type is 4 lines long and is made when a program mes-
sage is currently being parsed and executed (the error can then
be associated with a particular command within the message).

O The second type is only 3 lines long and is made when there is no
currently active program message.

Service Log entries, description:

LINE 1:
The type of error, i.e.

7204 GPIB COMMAND ERROR
7205 GPIB EXECUTION ERROR
7206 GPIB DEVICE DEPENDENT ERROR
7207 GPIB QUERY ERROR
LINE 2:
The date and time of the error:
11/14/95 09:26
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LINE 3:

For a 3 line service log entry
This line contains only a verbal description of the error:

No response data available

For a 4 line service log entry

The description is followed by an index number which is used to inter-
pret line 4:

Faulty program mnemonic syntax, 13

LINE 4:

This line (approximately 47 characters long) will contain as much of
the currently active program message as is possible. The index number
from line 3 represents the position of the parser's command pointer
when the error occurred. (1 is the first character).

For example, the program message below generated a command error
when the parser reached the beginning of the faulty mnemonic CH5
(only CH1-CH4 are valid). The parser index is placed at position 13 to
indicate the the location of the faulty command referenced to the be-
ginning of the line.

CH1; WFS; ASC, CH5; WFS; ASC
1 13

If the program message is longer than 47 characters, then, as much as
possible of the message segment that contained the error will be dis-
played. The index number in line 3 will be adjusted automatically such
that 1 always refers to the first displayed character.

If the error was detected while executing a defined device trigger com-
mand sequence (refer to *DDT command, Chapter 10), then line 4 will
contain as much of the command sequence as possible.

If the error was detected while parsing and converting numeric fields
within an <Arbitrary Block> program data element (refer to <Arbi-
trary Block> in paragraph 8-3), then line 4 will contain as much of the
data as possible.
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The MS462XX internal GPIB software task (Parser) maintains a list of
the current and the previous GPIB errors that it generated. These two
errors along with pertinent details can be output over the GPIB.

Refer to paragraph 8-12, “Service Log,” if you wish to output all
MS462XX errors, including GPIB errors.

NOTE:
Error messages will remain stored, that is, they will not be
deleted, when output via the GPIB. Use the *CLS or CSB
to clear the errors reported via the OGE and OGL com-
mands.

The commands OGE - Output Current GPIB Error, and OGL - Output
Previous GPIB Error (Table 8-7) , will output a message in <Arbitrary
ASCII> data format (refer to paragraph 8-3 for details.) The data out-
put will contain either 2 or 4 ASCII text fields separated with commas
as follows:

<Error Type>,<Error Description>
or,
<Error Type>,<Error Description>,<Index Number>,

<Program Message>

The <Error Type> field will be one of the following:
Command Error

Device Error
Execution Error
Query Error

No errors

The <Error Description> field will contain the same message as re-
ported in LINE 3 of the Service Log GPIB error entry.

The <Index Number> and <Program Message> fields are also in-
cluded if there is a currently active program message which can be as-
sociated with the occurrence of the error. These fields will contain the
Index Number and Program Message (refer to LINE 3 and LINE 4 of
the Service Log GPIB Error Entry, paragraph 8-15.)
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Error Reporting Data The following is an example usage of Error Reporting Data Output
Output Example commands:

"*TST?; ONE; CEL; OGE"
These commands will perform the following functions:

*TST? will perform a self test and output the pass/fail status
(O=pass, 1=fail). If any tests failed, the test number and error
message will be written to the Service Log.

ONE will output the number of errors in the Service Log. The
OEL will output the error message strings. OSL will output the
complete Service Log text. If the ONE indicates there are errors
in the Log, you could use the OSL command to output a complete
copy of the Service Log to file on your computer for later investi-
gation. This is especially useful during a long un-monitored test,
where you may want to save all data for failure analysis.

Investigate any errors prior to proceeding with your application pro-
gram task. If the error is critical, you should contact a qualified Serv-
ice Person. Note that you can also output and view the Service Log
from the front panel (refer to paragraph 8-12, “Service Log.”)

NOTE
Errors in the Service Log include certain user errors that may not be
actual MS462XX system failures or errors.

For example, some DISK related errors may have been caused by a
bad floppy or a floppy of the wrong media type.

Another example is RF POWER UNLEVELED and RF OVERLOAD
errors (see Chapter 13), which are produced if the system reset power
is exceeded to a point where the system becomes unleveled. This is
normal behavior (the MS462XX allows you to set power above reset
power to accommodate special needs (refer to OID command, Chap-
ter 11, “Command Dictionary”).

In fact, the ONE, OEL, PWR, PW2, PEP? and P1P? commands can
be used together to check for these errors if you are attempting to find
the maximum leveled power setting for a specific frequency range. Ref-
er to Chapter 11, Command Dictionary for command details.

OGE (and OGL) can be used to output the GPIB error number, or "No
errors" message, if none occurred. This is useful while debugging your
application during development for displaying the error on your com-
puter's screen for example. Note that by definition, these errors should
not occur on a finished application program or they may be indicative
of an error prone application.
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Table 8-8. Status Reporting Commands
Command Description

CSB Clear status bytes and structures (same as *CLS)

IEM Enter extended status byte mask

ILM Enter limits status byte mask

IPM Enter the 488.2 service request enable mask

OEB Output extended status byte

OEM Output extended status byte mask

OLB Output limits status byte

OLM Output limits status byte mask

OPB Output the 488.2 status byte value (same

as *STB?)
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8-14 STATUS REPORTING The following paragraphs describe the MS462XX service request and
status reporting model. The MS462XX model implements all man-
dated and many optional status reporting features specified by the
IEEE 488.2 Standard. These include the Standard Event Status Regis-
ter and two additional event status registers, Service Request Enable
Register, and Parallel Poll Enable Register. The MS462XX implements
full status and enable registers query capability. A diagram of
theMS462XX Status Reporting Model is shown in Figure 8-3; the Sta-
tus Reporting Commands are listed in Table 8-7.

Parallel
Poll
Enable
Limit Event Status ol
Enable 8
Ch1 0] —
Ch2 3]
Ch3 P&y
Ch4 =]
[6]
Output Queue 7]
6] . rg| [ist
71 ] : 9]
ILM, OLM : 10|
Queue 11|
Extended Event Status Not Empty 12
Event Enable 13
(CAC) Calibration Complete |0 | 10 114
1] 1] nsl |
2] 12] *PRE [?],*IST?
(SWC) Sweep Complete |3 | 13|
4] 14 Service
15 19| Request
% & % Status  Enable
(NSE) New Service Log Entry 8] 8] LESB (1)
19/ 19
(SCH) Sweep Changed [10] 10| 2
il ikl MAV 3 & SRQ
2 12 4
13 13l ESB 5 5
(SEC) Sequence Complete i ﬁ RQS/MSS 6 Y
15 15 EESB 7

OEB |EM, OEM
Standard Event Status

Event Enable
o]
1]
2]
3]

(OPC) Operation Complete [ |
Not Used

(QYE) Query Error

(DDE) Device Specific Error

(EXE) Execution Error
(CME) Command Error
(URQ) User Request
(PON) Power On

4]
5]
6]

*ESR?  *ESE?

CSB, *CLS clears all three event registers, also
reading an event register clears it

OPB,*STB? *SRE [?], IPM

Cannot be directly cleared

Figure 8-3. MS462XXX Status Reporting Model
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Event Status Registers

Selecting Events for
Status Reporting

Output Queue

The MS462XXXA implements three Event Status Registers (ESRS).
These are:

Standard Event Status Register (Standard ESR)
Extended Event Status Register (Extended ESR)
Limits Event Status Register (Limits ESR)

ESR bits always reflect the status of their specified MS462XXXA
events (refer to paragraph 8-15, “Status Events Description.”) The reg-
isters are cleared (reset) when output by their respective query or out-
put commands: *ESR? - Standard ESR Query, OEB - Output Ex-
tended ESR, OLB - Output Limits ESR. ESRs can also be cleared at
any time via the Clear Status commands (*CLS or CSB).

The overall summary status of each ESR (that is, whether or not any
of its enabled events have occurred), is reported in the Status Byte
Register.

The MS462XX Event Status Enable Registers (ESERS) allow you to se-
lect the specific event, or events, that you want summarized in the
Status Byte Register.

The selection of a specific event, or events is done by enabling the de-
sired event's bit. This is done by sending the appropriate ESER com-
mand with a binary weighted decimal value of the desired bit pattern.

The following commands are used to set and query ESER values:

*ESE, *ESE? Oused to set and query the value of the Standard

ESER

IEM, OEM - used to input and output the value of the Extended
ESER

ILM, OLM Oused to input and output the value of the Limits
ESER

The MS462XX Output Queue holds data which was requested by your
application program. At any one time, the status of this queue is either
empty (no data bytes available), or not-empty (at least one data byte is
available.)

The Output Queue status is always reported in the MS462XX Status
Byte Register. The Output Queue status bit is automatically set and
cleared. The Output Queue is emptied when the last data byte it con-
tains is output to the external controller or when the MS462XX detects
a Query Error.
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The Status Byte
Register

Querying the Status
Byte Register

Serial Polling the
Status Byte Register

The Status Byte Register is the summary status register of the overall
MS462XX status. It can be directly queried for its value. It is also the
basis for generating service requests, serial polling operations, and
parallel polling operations. The Status Byte Register consists of a sin-
gle 8-bit byte comprised of:

The Status Byte (bits 0-5, and bit 7), and
The MSS message or the RQS message (bit 6).

The Status Byte (bits 0-5, and bit 7) contains the overall status of
the MS462XX. This includes the Output Queue status and the sum-
mary status of enabled bits in each event register. Once all enabled
bits in an event register are cleared, or the Output Queue is emptied,
the corresponding summary bit in the Status Byte Register will be re-
set.

The Master Summary Status (MSS) message is a single bit sum-
mary of the Status Byte (bits 0-5, and bit 7). This means bit 6 will be
true if any of the other bits in the Status Byte Register are true, other-
wise it will be false. The MSS message is sent in bit 6 when querying
the status byte register and when generating the 1ST message for par-
allel polling.

The Requesting Service (RQS) message is true if the MS462XX has
generated an SRQ, that is, it requested service. This message is reset
automatically when the MS462XX is serial polled. The RQS message is
sent in bit 6 if a serial poll is used to output the contents of the Status
Byte Register.

The *STB? [0 Status Byte Register Query, allows you to output the con-
tents of the Status Byte Register without having to do a serial poll.
When output in this manner, the Status Byte Register will contain the
MSS message in bit 6 and the normal Status Byte in bits 0-5, and bit
7.

The *STB? query will not change; that is, reset, the value of the
Status Byte (bits 0-5, and bit 7) and the MSS message (bit 6).

Serial Polling the MS462XX can also be used to output the contents of
the Status Byte Register. The output will still contain the normal
Status Byte in bits 0-5 and 7. The difference is this time the RQS mes-
sage will be output in bit 6 instead of the MSS message.

It is important to note that serial polling will reset the RQS message
in bit 6. This allows the MS462XX to again set the RQS bit true if it
has a new reason for requesting service. The value of the Status Byte
(bits 0-5, and bit 7) will not be reset or otherwise changed by a serial
poll.
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SRQ/Service Requests
Generation

Parallel Polling the
MS462XX

Binary Weighted
Decimal Values

The MS462XX can be made to request service; that is. generate an
SRQ interrupt, when any of the defined events occur. This is a two step
process:

First, you need to enable the desired event (refer to Enabling
Status Events)

Second, you need to enable the event's register bit in the Service
Request Enable Register.

The *SRE and *SRE? commands are used to set and query the Serv-
ice Request Enable Register. Sending "*SRE 0" to the MS462XX will
disable the MS462XX service request.

The Parallel Poll Enable Register is used to set the value of the
MS462XX parallel poll status bit. This bit corresponds to the
MS462XX individual status message (ist). The ist message can be out-
put without a parallel poll operation using the *IST? query.

The ist message is set true when both of the following are true:
a bit is set true in the Status Byte Register, and,

the corresponding bit is enabled in the Parallel Poll Enable Regis-
ter.

NOTE:
The MSS message is used in bit 6 of the Status Byte
Register (refer to Status Byte Register above.)

The *PRE and *PRE? commands are used to set and query the Paral-
lel Poll Enable Register. Sending "*PRE 0" to the MS462XX will set
the MS462XX ist message, and therefore the parallel poll status bit, to
false, that is, 0.

All the enable commands or query commands described above for
status reporting take or return a single argument. This is a binary
weighted decimal value representing the sum of all the true (or set)
bits in the register.

The binary weighted decimal value of a bit in a register is calculated
by raising the number 2 to a power equal to the bit position.

For example, the binary weighted decimal value of bit 4 is arrived at
by raising the number 2 to the 4th power (24 = 16). Similarly, the deci-
mal value of bit 0 is the number 2 raised to the 0 power (20 =1).

The total decimal value of a register is the sum of the individual bi-
nary weighted decimal values of all enabled, or true bits. In the above
example, this would be 16 + 1 = 17.
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Status Reporting Following are example usages of Status Reporting commands:
Commands Example
EXAMPLE 1:
"*CLS; TRS; WFS; CEB"
These commands will perform the following functions:
*CLS will clear all four event status registers.
TRS will trigger a new sweep.

WEFS will set bit 4 (SWC) in the Extended Event Status Register
when a full sweep is complete.

OEB will output the decimal value of the Extended Event Status
Register. This will be the number 8 (24 = 8).

When a 12-term calibration is applied, a "full sweep" includes a com-
plete forward sweep and a complete reverse sweep. It also includes
time/distance data processing time if in time domain mode.

Set your controller's time out value high enough to allow
the sweep to complete. Refer to Chapter 2 for more details.

EXAMPLE 2:

"*CLS; | EM 8; *SRE 128; TRS; WFS"
These commands will perform the following functions:
*CLS will clear all four event status registers.

IEM 8 will enable bit 4 (SWC) in the Extended Event Status Reg-
ister (Extended ESR). This will set bit 7 (the summary status bit
for the Extended ESR) in the Status Byte Register when the
SWC bit gets set true.

*SRE 128 will cause the MS462XX to issue a service request
(SRQ) when the enabled bit in the Extended Event Status Regis-
ter gets set true.

TRS will trigger a new sweep.

WFS will set bit 4 (SWC) in the Extended Event Status Register
when a full sweep is complete. Because of the IEM and *SRE
that were issued, this will cause the MS462XX to issue a service
request (SRQ).
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DESCRIPTIONS

Standard Event
Status Register

The following paragraphs describe the MS462XX status events func-
tions. Refer to Figure 8-3, MS462XX Status Reporting Model (page
8-41) for the definition of bits in each of the three event registers de-
scribed below. (Refer to paragraph 8-14, “Status Reporting,” for an op-
erational description of the MS462XX reporting model.)

This register reports on the following events:

Bit O: The Operation Complete bit (OPC) is set true when all
pending operations are completed after the *OPC com-
mand is issued. This is used for synchronization of your
application program with MS462XX operations.

Bit 1: Not used.

Bit 2: The Query Error bit (QYE) is set true when the
MS462XX detects an error when attempting to execute
an output or query command. Typically, this is due to re-
questing output when the Output Queue is empty or if
the MS462XX emptied the queue due to an error situa-
tion.

The MS462XX will clear (empty) the Output Queue and
issue a query error if it receives a program message
while data requested by a previous command still re-
mains in the Output Queue.

Bit 3: The Device Specific Error bit (DDE) is set true when the
MS462XX detects an error during execution of a valid
MS462XX command and it is not able to complete its ex-
ecution. An example of this is trying to access a bad
floppy disk for read or write.

Bit 4. The Execution Error bit (EXE) is set true when a valid
command's argument is out of the MS462XX range or
operational capabilities. This bit is also set when a valid
command cannot be executed due to some MS462XX con-
dition such as an option not installed or invalid state for
the command.

Bit 5: The Command Error bit (CME) is set true when the
MS462XX Parser detects an invalid command. This is of-
ten generated due to unrecognized or invalid command
syntax and incorrect use of separators and terminators.

Bit 6: The User Request bit (URQ) is set true when a front
panel key or control is invoked.
Bit 7: The Power On bit (PON) is set true when the MS462XX
is turned on.
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Extended Event  This register reports on the following events:

Reqi
Status Register Bit O:

Bits 1,2:
Bit 3:

Bits 4-7:
Bit 8:

Bit 9:

Bit 10:
Bits 11-13:
Bit 14:

Bit 15:

The Calibration Complete bit (CAC) is set true when all
the steps of an Error Correction Calibration are com-
plete after issuing the BEG or RPC commands.

Not used.

The Sweep Complete bit (SWC) is set true when a full
sweep is completed after issuing the WFS command.

Not used.

The new service log entry bit (NSE) is set whenever a
new error is entered in the service log. It can be used to
detect lock failure and unleveled conditions.

Not used.

Sweep Changed (SCH).
Not used.

Sequence Complete (SEC).
Not used.

Limits Event Status  This register reports on the following events:

Reqi
egister Bit O

Bit 1:

Bit 2:

Bit 3:

Bit 4:

Bits 5-7:

The Channel 1 bit (CH1) is set true when a limit line has
been exceeded on channel 1 after the LT1 command has
been issued.

The Channel 2 bit (CH2) is set true when a limit line has
been exceeded on channel 2 after the LT1 command has
been issued.

The Channel 3 bit (CH3) is set true when a limit line has
been exceeded on channel 3 after the LT1 command has
been issued.

The Channel 4 bit (CH4) is set true when a limit line has
been exceeded on channel 4 after the LT1 command has
been issued.

The search failure bitr (SCF) is set TRUE when a
marker search command (MKSL or MKSE) was issued
but the target value was not found.

Not used.
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Status Byte Register

This register reports on the following events:

Bit O:
Bit 1:

Bits 2, 3:
Bit 4:

Bit 5:

Bit 6:

Bit 7:

Not used.

The Limits Event Status Bit (LESB) is set true if any of
the enabled events in the Limits Event Status Register
are true.

Not used.

The Message Available bit (MAV) is set true if the Out-
put Queue contains at least one byte of data. refer to re-
lated *OPC?, Operation Complete Query.

The Standard Event Status Bit (ESB) is set true if any of
the enabled events in the Standard Event Status Regis-
ter are true.

This bit contains either the Master Summary Status
message (MSS) or the Request Service message (RQS),
depending on how the Status Byte Register contents are
output or used.

Refer to Status Byte Register description in paragraph
8-14.

The Extended Event Status Bit (EESB) is set true if any
of the enabled events in the Extended Event Status Reg-
ister are true.
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8-16 IEEE 488.2 COMMON The IEEE 488.2 GPIB Standard specifies a common set of commands
COMMANDS to support many standard instrument operations. The mandated and

optional common commands implemented in the MS462XX are shown
in Table 8-9 below.

These commands are fully described in Chapter 11, Command Diction-
ary. Further, the commands for status reporting are also described in
paragraphs 8-14 and 8-15.

Table 8-9. IEEE 488.2 Commands

Command Description
*CLS Clear status bytes and structures
*DDT Enter the 488.2 define device trigger command string
*ESE Enter the 488.2 standard event status enable mask
*ESE? Output the 488.2 standard event status enable mask
*ESR? Output the 488.2 standard event status register value
*IDN? Output the 488.2 instrument identification string
*ST? Output the value of the ist message
*OPC Initiate the 488.2 operation complete sequence
*OPC? Initiate the 488.2 operation complete query sequence
*OPT? Output the 488.2 options installed string
*PRE Enter the 488.2 parallel poll register enable mask
*PRE? Output the 488.2 parallel poll register enable mask
*RST Resets the instrument
*SRE Enter the 488.2 service request enable mask
*SRE? Output the 488.2 service request enable mask
*STB? Output the 488.2 status byte value
*TRG Initiate a group execute trigger sequence
*TST? Perform self test and output status
*WAI Wait to continue
TST Perform self test and output status (same as *TST?)
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8-17 SsYNCHRONIZATION The MS462XX operation can be synchronized with your application
COMMANDS program operations using the commands listed in Table 8-10 below.

These commands are from various functional groups in the MS462XX
GPIB command set. Refer to the appropriate references listed in the
table and to Chapter 11, “Command Dictionary,” for more details.

These commands are helpful in many operations related to outputting
data, waiting for the sweep and the display to be updated, and many
others. Where applicable, these commands are referenced and shown
used in examples throughout the Programming Manual.

Table 8-10. MS462XXX Synchronization Operations Commands

Command Description
REBOOT Reboots the instrument
SWPDIR? Output instantaneous sweep direction forward/reverse
WFS Wait full sweep until all display data is valid
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8-18 SETUP COMMANDS The setup commands provide for codes for front panel setups. They are
listed in Table 8-11.

Table 8-11. MS462XX System Setup Commands (1 of 1)

Command Description
ICF Enter front panel setup and calibration data
ICFEDE Enter the front panel setup, calibration, and EDE data
ICFSG Enter the segmented sweep data
IFP Enter current front panel setup
I1S1 Enter front panel setup 1
IS10 Enter front panel setup 10
1S2 Enter front panel setup 2
1S3 Enter front panel setup 3
1S4 Enter front panel setup 4
IS5 Enter front panel setup 5
I1S6 Enter front panel setup 6
IS7 Enter front panel setup 7
IS8 Enter front panel setup 8
1S9 Enter front panel setup 9
OCF Output front panel setup and calibration data
OFP Output current front panel setup
OSs1 Output front panel setup number 1
0S10 Output front panel setup number 10
0S2 Output front panel setup number 2
0s3 Output front panel setup number 3
0S4 Output front panel setup number 4
0S5 Output front panel setup humber 5
0S6 Output front panel setup number 6
0s7 Output front panel setup number 7
0S8 Output front panel setup number 8
0S9 Output front panel setup number 9
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8'19 HIGH SPEED TRIGGER

MODE

ters.

NOTE

There is NO space between
the 0 and subsequent charac-

Example

The MS462XX is equipped with a triggering mode that significantly
increases data throughput. It is recommended that all test programs
written for the MS462XX use this mode of sweep triggering, as signifi-
cant increases in speed are obtained, and the method of implementa-
tion is no more difficult than prior modes of operation.

Essentially this mode of operation allows the user to pre-load the
GPIB command string buffer while allowing the instrument to
pre-parse the command string to save even more time. Parsing is the
process of taking GPIB commands and sending them to the correct
section of the program for execution. To use this mode, proceed as fol-
lows:

Stepl. Set the instrument for triggering type
“*DDT#0"” + data output commands
Step2. Set up the fast trigger mode
“TIBSB; FMC; LSB; TXX?”
Step3. Perform a read to synchronize events
Step4. Trigger the sweep
“*TRG”
Step5. Read the data
Step6. Return the instrument back to normal trigger mode
“TI N”

An example for writing a program in Visual Basic using this mode is
shown below.

Call Send(0, address&, “*DDT #00S11C; OS21C;", NLend)
Call Send(0, address&, “TIBSB;FMC;LSB;TXX?”, NLend)
Call Receive(0, address&, dataBuffer$, STOPend)
dataBuffer$ = Space(10000)

Call Send(0, address&, “*TRG”, NLend)

Call Receive(0, address&, dataBuffer$, STOPend)

Call Send(0, address&, “TIN”, NLend)

NOTES
O In the previous example, the controller's address is set
to 0.

O This example uses binary data transfer for highest effi-
ciency. The user must parse the binary block of data
into ASCII for further processing by the PC.
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8-20 MISCELLANEOUS The remote-only commands that do not fall into any of the other listed
COMMANDS groups are classified as miscellaneous and are listed in Table 8-12.
Table 8-12. Miscellaneous Commands
Command Description

HIGHF? Output the highest frequency

IHDW Enter hardware cal data from GPIB

IKIT Enter calkit data from GPIB

NOP No operation

OBMP Output the display as a bitmap

ODR Output directory listing of the floppy drive

ODRH Output directory listing of the hard drive

OHDR Output hard copy header information to GPIB

OHDW Output hardware cal data to GPIB

OHGL Output HPGL format data to GPIB

Ol Output instrument identification string with serial number

OID Output instrument identification string

OMOD Output instrument model number

OSER Output instrument serial number

RK? Output RK mode on/off status

RKOFF Turn off RK mode

RKON Turn on RK mode
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8-21 USER MESSAGE The User Message Commands (Table 8-13 let users display messages
COMMANDS on the MS462XX screen under external GPIB control. These messages

are user defined.

Table 8-13. User Message Commands (1 of 1)

Command Description
UMDISO Turn off user message display
UMDIS1 Turn on user message display
UMDISX? Output user message display on/off status
UMRST Reset all user message display parameters
UMSTR Enter the user message display string
UMSTR? Output the user message display string
UMXLOC Enter the user message display starting X location
UMXLOC? Output the user message display starting X location
UMYLOC Enter the user message display starting Y location
UMYLOC? Output the user message display starting Y location
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Chapter 9
System Functions

This chapter describes the commands used to implement certain sys-
tem functions. They consist of hard copy commands, system state com-
mands, save/recall commands, disk function commands, and diagnos-
tics commands. For certain functions, tables of commands are
identified as being obsolete. This means they are no longer favored for
new development. They were written for earlier product versions of the
37XXX VNA, from which this command set is derived. They still re-
main to provide backward compatability, and should not be used when
developing new program code.

Table 9-1 provides a list of commands related to those used for system
diagnostics. Refer to Chapter 8, paragraphs 8-9 through 8-11 for
further information.

Table 9-1. Related Commands

Command Description
OGE Outputs extended description of current GPIB error.
OGL Outputs extended description of previous GPIB error.
OEL Outputs error messages from Service Log.
ONE Output number of error messages stored in service log.
OSL Output service log.

The commands concerned with hard copy output are listed in Table
9-2; obsolete Hard Copy commands are listed in Table 9-3. These com-
mands are straightforward with the exception of commands PTO-PT9.
The PTO — PT9 commands are used to:

Q Specify the density of tabular data points output to the printer
when using the PTB and PMT commands

Q Specify the number of data points included in the disk file cre-
ated with the SAVE command for tabular data

MS462XX PM
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The value implicit in the PTO — PT9 commands (0 — 9) specifies the
number of points that are skipped during printing. Therefore, PTO se-
lects the densest printing mode while PT9 gives the fewest number of
data points. The HDO command disables headers and page formatting
for tabular printouts. The HD1 command enables headers and page
formatting.

The hard copy output commands consist of two categories: action and
setup:

a Action commands actually initiate a print/plot for the subset of
the display specified by the setup commands

O Setup commands are those that specify the desired size and loca-
tion of the print/plot and the pen numbers for each element of the
plot

The LOC, LMS, LID, and LNM commands require a string of charac-
ters to be sent over the GPIB along with the command. A string input
to the MS462XX must have the double quote characters ("") or single
quote characters (' ) surrounding the desired input.

The SAVE and RECALL commands enable the user to store tabular
data to the disk and recall it for output to the printer with the tabular
printout points controlled by commands PTO — PT9. Other types of
hard copy data can also be saved, but not recalled.

Text format hard copy data is formatted for Microsoft Excel*. Before a
user defined logo can be printed, the data file for that logo must exist
on the hard drive in the "UTIL" subdirectory. See paragraph 10-6 for
the data file names. These files can be created by the ANRITSU
MS462XX LOGO editor, a Windows* based program for your PC.

Bitmapped hard copy data is formatted as a Windows 3.0 (and later)
Device Independent Bitmap. The size is 640 by 480, and if color bitmap
is selected, it is in a 256-bit color format. The user can select either
black on white, color on white, or true color for the bitmaps.

HPGL format hard copy data is the file of HPGL commands and data
normally sent to a plotter connected to the dedicated GPIB port. Micro-
soft Word has the capability to load and print this file type. It may also
be sent to a GPIB plotter.

* Windows and Excel are both trademarks of Microsoft Corp.
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Table 9-2. Hard Copy Commands (1 of 4)

Command Function
BMPB Select black on white as bitmap type
BMPC Select color on white as bitmap type
BMPT Select true color as bitmap type
BMPX? Output bitmap type
DPN Enter pen number for data
DPN? Output pen number for data
FFD Send form feed to printer and stop print/plot
GENS2P Generate S2P files in hard disk with default name (ntwk_p1.s2p, ..., ntwk_p4.s2p) from disk and cali-
brate
GPN Enter pen number for graticule
GPN? Output pen number for graticule
HDO Turn off tabular data headers and page formatting
HD1 Turn on tabular data headers and page formatting
HDX? Output tabular data headers and page formatting on/off status
HPN Enter pen number for header
HPN? Output pen number for header
LAND Select landscape mode for output plot
LCMO Disable printing comment information
LCM1 Enable printing comment information
LDTO Disable printing date/time
LDT1 Enable printing date/time
LDVO Disable printing device ID
LDV1 Enable printing device ID
LID Enter string for DUT identity
LID? Output string for DUT identity
LMDO Disable printing model information
LMD1 Enable printing model information
LMS Enter string for DUT model/serial number
LMS? Output string for DUT model/serial number
LNM Enter string for operator name
LNM? Output string for operator name
LOC Enter string for operator comment
LOC? Output string for operator comment
LOGOO0 Turn hard copy logo off
LOGO1 Turn hard copy logo on
LOGO? Output hard copy logo selection standard/user defined
LOGOS Select standard hard copy logo
LOGOU Select user defined hard copy logo
LOGOX? Output hard copy logo on/off status

MS462XX PM
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Table 9-2. Hard Copy Commands (2 of 4)
Command Function
LOPO Disable printing operator information
LOP1 Enable printing operator information
M3P1? Query the mixed mode 1st balanced port pair for the M3P setup
M3P1P12 Set the mixed mode 1st balanced port pair to 1:2 for the M3P setup
M3P1P13 Set the mixed mode 1st balanced port pair to 1:3 for the M3P setup
M3P1P14 Set the mixed mode 1st balanced port pair to 1:4 for the M3P setup
M3P1P21 Set the mixed mode 1st balanced port pair to 2:1 for the M3P setup
M3P1P23 Set the mixed mode 1st balanced port pair to 2:3 for the M3P setup
M3P1P24 Set the mixed mode 1st balanced port pair to 2:4 for the M3P setup
M3P1P31 Set the mixed mode 1st balanced port pair to 3:1 for the M3P setup
M3P1P32 Set the mixed mode 1st balanced port pair to 3:2 for the M3P setup
M3P1P34 Set the mixed mode 1st balanced port pair to 3:4 for the M3P setup
M3P1P41 Set the mixed mode 1st balanced port pair to 4:1 for the M3P setup
M3P1P42 Set the mixed mode 1st balanced port pair to 4:2 for the M3P setup
M3P1P43 Set the mixed mode 1st balanced port pair to 4:3 for the M3P setup
M3PS1 Set the mixed mode single ended port to port 1 for the M3P setup
M3PS2 Set the mixed mode single ended port to port 2 for the M3P setup
M3PS3 Set the mixed mode single ended port to port 3 for the M3P setup
M3PS4 Set the mixed mode single ended port to port 4 for the M3P setup
M3PS? Query the mixed mode singled ended port for the M3P setup
M4P1? Query the mixed mode 1st balanced port pair for the M4P setup
M4P1P12 Set the mixed mode 1st balanced port pair to 1:2 for the M4P setup
M4P1P13 Set the mixed mode 1st balanced port pair to 1:3 for the M4P setup
M4P1P14 Set the mixed mode 1st balanced port pair to 1:4 for the M4P setup
M4P1P21 Set the mixed mode 1st balanced port pair to 2:1 for the M4P setup
M4P1P23 Set the mixed mode 1st balanced port pair to 2:3 for the M4P setup
M4P1P24 Set the mixed mode 1st balanced port pair to 2:4 for the M4P setup
M4P1P31 Set the mixed mode 1st balanced port pair to 3:1 for the M4P setup
M4P1P32 Set the mixed mode 1st balanced port pair to 3:2 for the M4P setup
M4P1P34 Set the mixed mode 1st balanced port pair to 3:4 for the M4P setup
M4P1P41 Set the mixed mode 1st balanced port pair to 4:1 for the M4P setup
M4P1P42 Set the mixed mode 1st balanced port pair to 4:2 for the M4P setup
M4P1P43 Set the mixed mode 1st balanced port pair to 4:3 for the M4P setup
M4pP2? Query the mixed mode 2nd balanced port pair for the M4P setup
M4P2P12 Set the mixed mode 2nd balanced port pair to 1:2 for the M4P setup
M4P2P13 Set the mixed mode 2nd balanced port pair to 1:3 for the M4P setup
M4P2P14 Set the mixed mode 2nd balanced port pair to 1:4 for the M4P setup
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Table 9-2. Hard Copy Commands (3 of 4)
Command Function
M4P2P21 Set the mixed mode 2nd balanced port pair to 2:1 for the M4P setup
M4P2P23 Set the mixed mode 2nd balanced port pair to 2:3 for the M4P setup
M4P2P24 Set the mixed mode 2nd balanced port pair to 2:4 for the M4P setup
M4P2P31 Set the mixed mode 2nd balanced port pair to 3:1 for the M4P setup
M4P2P32 Set the mixed mode 2nd balanced port pair to 3:2 for the M4P setup
M4P2P34 Set the mixed mode 2nd balanced port pair to 3:4 for the M4P setup
M4P2P41 Set the mixed mode 2nd balanced port pair to 4:1 for the M4P setup
M4P2P42 Set the mixed mode 2nd balanced port pair to 4:2 for the M4P setup
M4P2P43 Set the mixed mode 2nd balanced port pair to 4:3 for the M4P setup
MPN Enter pen number for markers and limits
MPN? Output pen number for markers and limits
OMM3P Output the M3P format data to the GPIB with the current M3P setup
OMM4P Output the M4P format data to the GPIB with the current M4P setup
OS1P1 Output S1P1 format data to GPIB
OS1P2 Output S1P2 format data to GPIB
OS1P3 Output S1P3 format data to GPIB
OSs2pP Output S2P format data to GPIB
OS3P Output S3P format data to GPIB
OSs4pP Output S4P format data to GPIB
PBL Select 1/4 size plot bottom left corner
PBR Select 1/4 size plot bottom right corner
PFL Select full-size plot
PFS Print full screen image
PGR Print graph area screen image
PGT Plot graticule
PLD Plot data area only
PLH Plot header
PLM Plot markers and limits
PLO? Output plot mode portrait or landscape
PLS Plot entire screen
PLT Plot data traces only
PMK Print tabular data for Markers
PMN Plot menu
PMT Print tabular data for traces and markers
PORT Select portrait mode for output plot
PRNTYPDJ Select HP Deskjet printer
PRNTYPEP Select Epson FX printer
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Table 9-2. Hard Copy Commands (4 of 4)

Command Function
PRNTYPLJ Select HP Laserjet printer
PRNTYPTJ Select HP Thinkjet printer
PRNTYPX? Output printer type
PST Stop print/plot
PTO Set tabular printout points skipped to 0
PT1 Set tabular printout points skipped to 1
PT2 Set tabular printout points skipped to 2
PT3 Set tabular printout points skipped to 3
PT4 Set tabular printout points skipped to 4
PT5 Set tabular printout points skipped to 5
PT6 Set tabular printout points skipped to 6
PT7 Set tabular printout points skipped to 7
PT8 Set tabular printout points skipped to 8
PT9 Set tabular printout points skipped to 9
PTB Print tabular data for traces
PTL Select 1/4 size plot top left corner
PTR Select 1/4 size plot top right corner
PTX? Output tabular printout points skipped
PXX? Output plot location
SEQOPO Turn off sequence operator message
SEQOP1 Turn on sequence operator message
SEQOP? Output sequence operator message mode on/off
SNPDB Select log magnitude and phase as SnP output format
SNPFMTX? Output SnP output format selection
SNPGHZ Select GHz as SnP frequency units
SNPHZ Select Hz as SnP frequency units
SNPKHZ Select KHz as SnP frequency units
SNPMA Select linear magnitude and phase as SnP output format
SNPMHZ Select MHz as SnP frequency units
SNPRI Select real and imaginary as SnP output format
SNPUNITX? Output SnP frequency units selection
SPD Enter pen speed percentage
SPD? Output pen speed percentage
TPN Enter pen number for trace overlay data
TPN? Output pen number for trace overlay data
Table 9-3. Obsolete Hard Copy Commands
Command Description
LDT Enter string for test date/time (obsolete)
LDT? Output string for test date/time (obsolete)
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9-4 UTILITY COMMANDS Table 9-4 lists the utility commands. These commands are used to

specify CRT display parameters, information display format, and other
parameters that control the operation of the system. The function of
approximately half of these commands is to display connector type in-
formation on the system screen. Table 9-5 list obsolete commands that
remain for backward compatibality.

Table 9-4. Utility Commands (1 of 2)

Command Description
ANNCOL Enter the color number for annotation and menu text
ANNCOL? Output the color number for annotation and menu text
BCO Turn LCD display off (disabled)

BC1 Turn LCD display on (enabled)

BCKCOL Enter the color number for background

BCKCOL? Output the color number for background

BCX? Output LCD display on/off status

BEEPO Disable the instrument beeper on GPIB errors

BEEP1 Enable the instrument beeper on GPIB errors

BEEPX? Output GPIB beep on error enable/disable status

DAC Enter DAC number of 10 MHz calibration

DAC? Output DAC number of 10 MHz calibration

DATCOL Enter the color number for data

DATCOL? Output the color number for data

DATE Enter the system date

DATE? Output the system date

DC1 Display channel 1 and 2 operating parameters

DC3 Display channel 3 and 4 operating parameters

DCP Display calibration parameters 1st page

DCP1 Display calibration parameters 1st page

DF2 Display 2.4mm female connector information

DF3 Display GPC-3.5 female connector information

DF716 Display 7/16 female connector information

DFK Display K female connector information

DFN Display N female connector information

DFN75 Display N Female 75-Ohm connector information

DFP Display front panel instrument state

DFS Display SMA female connector information

DFSP Display special female connector information

DFT Display TNC female connector information

DFV Display female V Connector information

DG7 Display GPC-7 male connector information

DGS Display GPIB status information

DM2 Display 2.4mm male connector information
MS462XX PM 9-9




UTILITY
COMMANDS

SYSTEM
FUNCTIONS

Table 9-4. Utility Commands (2 of 2)

Command Description
DM3 Display GPC-3.5 male connector information
DM716 Display 7/16 male connector information
DMK Display K male connector information
DMN Display N male connector information
DMN75 Display N Male 75-Ohm connector information
DMS Display SMA male connector information
DMSP Display Special Male connector information
DMT Display TNC male connector information
DMV Display V male connector information
DWG Display waveguide parameters
GRTCOL Enter the color number for the graticule
GRTCOL? Output the color number for the graticule
LANG Enable the specified language support
LANG? Query the current language support
LAYCOL Enter the color number for overlay data
LAYCOL? Output the color number for overlay data
MKRCOL Enter the color number for the markers
MKRCOL? Output the color number for the markers
MNUCOL Enter the color number for the menu headers
MNUCOL? Output the color number for the menu headers
RSTCOL Reset color configuration to default
RSTDAC Restore frequency from 10 MHz calibration and not save DAC number into BBRAM
TIME Enter the system time
TIME? Output the system time
TRCCOL Enter the color number for memory data
TRCCOL? Output the color number for memory data
WIDE Use entire display width for graphs

Table 9-5. Obsolete Utility Commands

Command

Description

BLU

Select blue as third plane color

CYN

Select cyan as third plane color

9-10
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COMMANDS

Table 9-6. Front Panel Memory Save/Recall Commands (1 of 2)

The Save/Recall commands listed in Table 9-6 allow the system user to

save and recall front panel setup data to and- from internal memory;,

calibration and front panel setup data to/from the disk.

Command
RC1 Recall front panel setup number 1 from memory
RC10 Recall front panel setup number 10 from memory
RC2 Recall front panel setup number 2 from memory
RC3 Recall front panel setup number 3 from memory
RC4 Recall front panel setup number 4 from memory
RC5 Recall front panel setup number 5 from memory
RC6 Recall front panel setup number 6 from memory
RC7 Recall front panel setup number 7 from memory
RC8 Recall front panel setup number 8 from memory
RC9 Recall front panel setup number 9 from memory
RCCM1 Fast recall cal data from memory 1
RCCM2 Fast recall cal data from memory 2
RCCM3 Fast recall cal data from memory 3
RCCM4 Fast recall cal data from memory 4
RCCM5 Fast recall cal data from memory 5
RCCM6 Fast recall cal data from memory 6
RCCM7 Fast recall cal data from memory 7
RCCM8 Fast recall cal data from memory 8
SAVDAC Save 10 MHz DAC number into BBRAM
SAVE Save a data file to disk
Svi Save front panel setup number 1 to memory
SV10 Save front panel setup number 10 to memory
Sv2 Save front panel setup number 2 to memory
Sv3 Save front panel setup number 3 to memory
Sv4 Save front panel setup number 4 to memory
SV5 Save front panel setup number 5 to memory
SV6 Save front panel setup number 6 to memory
Sv7 Save front panel setup humber 7 to memory
Sv8 Save front panel setup humber 8 to memory
SV9 Save front panel setup humber 9 to memory
SVCM1 Save cal data in internal memory 1
SVCM2 Save cal data in internal memory 2
SVCM3 Save cal data in internal memory 3
SVCM4 Save cal data in internal memory 4

MS462XX PM
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Table 9-6. Front Panel Memory Save/Recall Commands (2 of 2)
Command Description

SVCM5 Save cal data in internal memory 5

SVCM6 Save cal data in internal memory 6

SVCM7 Save cal data in internal memory 7

SVCM8 Save cal data in internal memory 8
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9-6 DISK FUNCTION The Disk Function commands perform the same functions as the Hard
COMMANDS Copy key group Menu key selections. These commands are listed in

Table 9-7. They are used for the following:
Q Copying files between disks

Deleting files from disk

Saving files to a disk

Recalling files from a disk

Creating, changing to and deleting disk directories
Outputting files to the GPIB

Inputting files from the GPIB

Loading cal kit files

Formatting a floppy disk

Outputting a disk directory listing to the GPIB

0O 00000 00 0 O

Printing a disk directory listing

Most of the file handling commands require a filename as an argu-
ment. The filename needs to be enclosed in quotes and listed complete
with extention. You may include a path before the filename that may
include a drive letter. If a path is not included, the file will be as-
sumed to be in the current default drive and directory.

Drive Letters Drive letters follow standard MS-DOS conventions:

a A:\for the floppy drive
a C:\ for the hard drive

Subdirectory Naming Subdirectory naming conventions are as follows:

Conventions
0 Can have at most 11 characters

a The allowable characters are 1 thru 0, all letters, the period (.)
and underscore ()

File Naming File naming conventions are as follows:

Conventions
O The main portion of the filename can have at most 8 characters

O The extention portion of the filename can have at most
3 characters

Q The filename must start with a letter

Q The allowable characters are 1 thru 0, all letters and the under-
score ()
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List of the Current

MS462XXX File Types

Supported Commands
for Backward

Capability

Table 9-7. Disk Function Commands (1 of 1)

A list of current filetypes is shown in Table 9-8 (page 9-15).

A listing of commands supported for compatibility with ANRITSU 360
and 37000 series VNAs are listed in Table 9-9 (page 9-16).

Command Description
ADRIVE Select the floppy drive as the default drive
CD Change default directory
CDRIVE Select the hard disk as the default drive
COPY Copy a files contents to another file
CPYALLFH Copy combined hardware cal file from floppy to hard disk
CPYALLHF Copy combined hardware cal file from hard to floppy disk
CwD? Output current working directory string
DEL Delete a file from disk
DELALL Delete combined hardware cal file from floppy disk
DELALLH Delete combined hardware cal file from hard disk
DIR Output a directory listing to the GPIB
DISKRD Output disk file data to the GPIB
DISKWR Write GPIB data to a disk file
EXISTD? Output directory existence information
EXISTF? Output file existence information
INT Initialize (format) floppy disk
LKT Load calibration kit information from floppy disk
MD Create a new disk directory
PDR Print directory listing of the floppy drive
PDRH Print directory listing of the hard drive
RCLALL Recall combined hardware calibration file from floppy disk
RCLALLH Recall combined hardware calibration file from hard disk
RD Remove a disk directory
SAVALL Save combined hardware cal to floppy disk
SAVALLH Save combined hardware cal to hard disk
SAVEGC Save text format gain compression data to disk

9-14
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Table 9-8. MS462XX File Types (1 of 2)
Filename File type
<user defined>.ACD AutoCal characterization data.
<user defined>.BMP Screen dump in Windows bit map format (version 2.19)
<user defined>.CAL Front panel and calibration data
<user defined>.DAT Hard copy tabular data
<user defined>.EDE Embedding/deembedding file
<user defined>.EDL Embedding/deembedding log file
<user defined>.ENR Noise source data
<user defined>.EXT Noise source extension data
<user defined>.HGL Plotter dump in HPGL format
<user defined>.LIN Linear calibration file
<user defined>.LOG Service log listing
<user defined>.M3P Tabular data listing in M3P format
<user defined>.M4P Tabular data listing in M4P format
<user defined>.NRM Trace memory data
<user defined>.S1P Tabular data listing in S1P format
<user defined>.S2P Tabular data listing in S2P format
<user defined>.S3P Tabular data listing in S3P format
<user defined>.S4P Tabular data listing in S4P format
<user defined>.SEQ Sequence data file
<user defined>.SG Segmented sweep setup file
<user defined>.SGL Segmented sweep log listing
<user defined>.TXT Tabular data listing in Microsoft Excel format
<user defined>.XRC Receiver calibration data file
HW_CAL.ALC ALC calibration data
HW_CAL.ALL Contains all hardware calibration data elements
HW_CAL.BNF Backend NF attenuator data
KIT_INFO.[xyz] A data file for a connector type from a Cal Kit floppy disk
Letter x. Lettery Letter z
2 — 2.4 mm Connector A — Waveguide O — Open
3 — GPC 3.5 Connector F — Female S — Short
G —GPC 7 Connector M — Male V — Waveguide
K —K Connector N — GPC 7 connector
N —N connector
S — SMA Connector
T — TNC connector
V — V connector
W — Waveguide
MS462XX PM 9-15




DISK FUNCTION SYSTEM

COMMANDS

FUNCTIONS

Table 9-10. MS462XX File Types (2 of 2)

Filename File type
LOGO.EPS User defined logo file for use on an Epson type printer
LOGO.HP User defined logo file for use on an HP type printer
LOGO.PLT User defined logo file for use on a plotter

Table 9-9. Obsolete Disk Function Commands (Retained for backwards compatibiality) (1 of 2)

Command Description

CPYALCFH Copy ALC cal file from floppy to hard disk
CPYALCHF Copy ALC cal file from hard to floppy disk
CPYCALFH Copy calibration/front panel setup from floppy to hard disk
CPYCALHF Copy calibration/front panel setup from hard to floppy disk
CPYDATFH Copy tabular data file from floppy to hard disk
CPYDATHF Copy tabular data file from hard to floppy disk
CPYELGFH Copy error list file from floppy to hard disk
CPYELGHF Copy error list file from hard to floppy disk
CPYLOGFH Copy service log file from floppy to hard disk
CPYLOGHF Copy service log file from hard to floppy disk
CPYNRMFH Copy trace memory file from floppy to hard disk
CPYNRMHF Copy trace memory file from hard to floppy disk
DEC Delete calibration/front panel setup from floppy disk
DECH Delete calibration/front panel setup from hard disk
DED Delete tabular data file from floppy disk
DEDH Delete tabular data file from hard disk
DELALC Delete ALC cal file from floppy disk
DELALCH Delete ALC cal file from hard disk
DELCAL Delete calibration/front panel setup from floppy disk
DELCALH Delete calibration/front panel setup from hard disk
DELDAT Delete tabular data file from floppy disk
DELDATH Delete tabular data file from hard disk
DELELG Delete error list file from floppy disk
DELELGH Delete error list file from hard disk
DELLOG Delete service log file from floppy disk
DELLOGH Delete service log file from hard disk
DELNRM Delete trace memory file from floppy disk
DELNRMH Delete trace memory file from hard disk
DEN Delete trace memory file from floppy disk
DENH Delete trace memory file from hard disk
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Table 9-9. Obsolete Disk Function Commands (Retained for backwards compatibiality) (2 of 2)

Command Description
RCK Recall trace memory file from floppy disk
RCKH Recall trace memory file from hard disk
RCLALC Recall ALC calibration file from floppy disk
RCLALCH Recall ALC calibration file from hard disk
RCLCAL Recall calibration/front panel setup from floppy disk
RCLCALH Recall calibration/front panel setup from hard disk
RCLDAT Recall tabular data file from floppy disk to printer
RCLDATH Recall tabular data file from hard disk to printer
RCLELG Recall error list file from floppy disk to printer
RCLELGH Recall error list file from hard disk to printer
RCLLOG Recall service log file from floppy disk to printer
RCLLOGH Recall service log file from hard disk to printer
RCLNRM Recall trace memory file from floppy disk
RCLNRMH Recall trace memory file from hard disk
RLD Recall calibration/front panel setup from floppy disk
RLDH Recall calibration/front panel setup from hard disk
RTB Recall tabular data file from floppy disk to printer
RTBH Recall tabular data file from hard disk to printer
SAVALC Save ALC cal to floppy disk
SAVALCH Save ALC cal to hard disk
SAVCAL Save calibration/front panel setup to floppy disk
SAVCALH Save calibration/front panel setup to hard disk
SAVDAT Save tabular data to floppy disk
SAVDATH Save tabular data to hard disk
SAVELG Save error list to floppy disk
SAVELGH Save error list to hard disk
SAVLOG Save service log to floppy disk
SAVLOGH Save service log to hard disk
SAVNRM Save trace memory to floppy disk
SAVNRMH Save trace memory to hard disk
SDK Save trace memory to floppy disk
SDKH Save trace memory to hard disk
STO Save calibration/front panel setup to floppy disk
STOH Save calibration/front panel setup to hard disk
TDD Save tabular data to floppy disk
TDDH Save tabular data to hard disk
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O-7 biacNOSTICS

COMMANDS

The commands listed in Table 9-10 are used to provide diagnostics help

in localizing system malfunctions, performing calibration of internal
circuits, testing system functions, and managing error reporting and

the service log.

NOTE

The diagnostics commands in Table 9-10 are intended for
use only by ANRITSU certified service engineers.

Table 9-10. Diagnostics Commands (1 of 2)

Command Description
ALC Perform ALC loop internal calibration
BAC Perform backend attenuator calibration
DGT Display first LCD test pattern
DGT1 Display first LCD test pattern
DGT2 Display second LCD test pattern
DGT3 Display third LCD test pattern
DRL Diagnostic read latch
DVM Enter DVM channel number
DWL Diagnostic write latch
EDG End diagnostics mode
EKT Select external keyboard testing
EXD Display external A/D input
FPT Select front panel keypad testing
NFV Start noise figure verification
NFVNB? Output noise figure verification NB data
NFVNC? Output noise figure verification NC data
NFVND? Output noise figure verification ND data
NFVSB? Output noise figure verification SB data
NFVSC? Output noise figure verification SC data
NFVSD? Output noise figure verification SD data
PRT? Perform printer test and output status
SDG Start diagnostics mode
TSALCMS1 Source 1 ALC modulator drive voltage
TSALCMS2 Source 2 ALC modulator drive voltage
TSALCS1 Select source 1 for ALC verification
TSALCS2 Select source 2 for ALC verification
TSALCV Start source ALC verification
TSBEG Start diagnostics mode - same as SDG
TSDDSS1 Source 1 reference DDS voltage
TSDDSS2 Source 2 reference DDS voltage
TSDRAM Start DRAM test
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Table 9-10. Diagnostics Commands (2 of 2)
Command
TSDSPSRAM Start DSP SRAM test
TSDVMC Enter DVM channel number - same as DVM
TSEFMEM Start extended FLASH memory test
TSEND End diagnostics mode - same as EDG
TSEXTI Display external A/D input - same as EXD
TSFMEM Start FLASH memory test
TSGDRAM Start graphic DRAM test
TSGVRAM Start graphic VRAM test
TSHETO Het oscillator voltage
TSLATR? Diagnostic read latch - same as DRL
TSLATW Diagnostic write latch - same as DWL
TSLEVAS1 Source 1 level amplifier voltage
TSLEVAS2 Source 2 level amplifier voltage
TSLOGAS1 Source 1 logarithmic amplifier voltage
TSLOGAS?2 Source 2 logarithmic amplifier voltage
TSMAIVLO1 LO1 main VCO voltage
TSMAIVS1 Source 1 main VCO voltage
TSMAIVS2 Source 2 main VCO voltage
TSMCOOO0 Common offset mode off
TSMCOO1 Common offset mode on
TSMHARO Harmonic mode off
TSMHAR1 Harmonic mode on
TSMSPAO Spur avoidance mode off
TSMSPA1 Spur avoidance mode on
TSMSPUO Speed up circuit mode off
TSMSPU1 Speed up circuit mode on
TSOFFVLO1 LO1 offset VCO voltage
TSOFFVS1 Source 1 offset VCO voltage
TSOFFVS2 Source 2 offset VCO voltage
TSPWRLS1 Source 1 power level DAC voltage
TSPWRLS2 Source 2 power level DAC voltage
TSSRAM Start SRAM test
TSSRAMD Start SRAM disk test
TSTRENF Noise figure measurement
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9'8 SERVICE LOG ACCESS Commands used to access and control the Service Log functions via the

COMMANDS GPIB are listed in Table 9-11.
Table 9-11. Service Log Commands (1 of 1)
Command Description
CSL Clear service log
OSL Output service log
PEL Print the error list
PSL Print the service log
9-9 CLR/LOCAL KEY The commands associated with the Clr/Local key are shown in Ta-
COMMANDS ble 9-12.

Table 9-12. Clr/Local Key Commands (1 of 1)

Command Description

RTL Return to local
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Chapter 10
Special Applications
Functions

10-1 INTRODUCTION This chapter describes commands used to implement special measure-
ment functions. They are mainly associated with the functions con-
trolled by the Appl key (paragraph 10-2). Additionally, applications in
this chapter include multiple source control commands, rear panel out-
put control commands, receiver mode commands, and adapter removal
commands.

10-2 APPL KEY COMMANDS  The Appl key provides entry to measurement functions consisting of
the following:

Transmission and Reflection

Swept Power Gain Compression
Swept Frequency Gain Compression
Intermodulation Distortion (IMD)
Harmonic

Noise Figure

Time Domain

| Iy oy oy Ny

The GPIB commands used to implement and control measurement ap-
plications typically begin with with the letters “APP.” They are listed
in Table 10-1.
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Table 10-1. Applications Commands (1 of 1)

Command Description
ABSPHASEO Turn absolute phase OFF
ABSPHASEL1 Turn absolute phase ON
ABSPHASE? Output the absolute phase ON/OFF status
APPDEVM Select mixer device type for application
APPDEVS Select standard device type for application
APPDEVX? Output device type for application
APPENTC Set application entry state to current state
APPENTP Set application entry state to previous state
APPENTX? Output application entry state
APPGCF Select swept frequency gain compression application type
APPGCP Select swept power gain compression application type
APPHAR Select harmonic application type
APPIMD Select IMD application type
APPLORCWO Turn off LO CW mode
APPLORCW1 Turn on LO CW mode
APPLORCWF Enter LO CW frequency
APPLORCWF? Output LO CW frequency
APPLORCWX? Output LO CW on/off status
APPLOROFF Enter LO offset frequency
APPLOROFF? Output LO offset frequency
APPLORRCD Select receiver down conversion
APPLORRCN Select receiver no conversion
APPLORRCU Select receiver up conversion
APPLORRCX? Output receiver conversion type
APPLORS2 Select source 2 for LO
APPLORS3 Select source 3 for LO
APPLORS4 Select source 4 for LO
APPLORSX? Output LO source number
APPNF Select noise figure application type
APPSWPC Set application sweep mode to CW receiver
APPSWPS Set application sweep mode to source sweep
APPSWPX? Output application sweep mode
APPTR Select transmission and reflection application type
APPX? Output application type
EDE Edit ENR source equation
HELPO Turn off help display
HELP1 Turn on help display
HELPX? Output help display on/off status

IFV

Enter frequency values
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10-3 TRANSMISSION AND
REFLECTION
COMMANDS

10-4 GAIN COMPRESSION
COMMANDS

Swept Power Gain
Compression

Swept Frequency Gain
Compression

The commands that provide transmission and reflection measure-
ments deal primarily with measurement calibration; they are convered
in detail in Chapter 6.

The MS462X uses two gain compression methods for amplifier testing:
swept power and swept frequency. The gain compression commands
are listed in Table 10-2 on the following page.

The Swept Power Gain Compression Application lets users see the
gain compression of an amplifier-under-test (AUT) at up to 10 continu-
ous wave (CW) frequencies and sweeping power over a predefined
range and stepsize.

The displays are in power out and normalized S21. Marker search is
used to automatically find the gain compression point. There are actu-
ally two types of tests in this application. They are:

Q The swept power gain compression test. In this test, the frequency
is constant at one of the 10 CW frequencies programmed previ-
ously, and the power is swept over the power range. Users can
change the frequency and observe the gain compression point at
that frequency.

Q The multiple frequency swept power gain compression test. This is
an all encompassing test which automatically measures the gain
compression at all of the preselected frequencies and graphs the
results. It is the results of this test that are referred to by the
commands OGCFD, OGCTXT and SAVEGC.

Before using these commands, become thoroughly familiar with the
manual procedure and instructions.

This application makes use of the Discrete Fill command set to pro-
gram the test frequencies. The commands will not be relisted here.

The Swept frequency gain compression application lets users see the
gain compression of an amplifier-under-test (AUT) over the full operat-
ing frequency range by creating two calibrated displays. The top dis-
play shows power out and the bottom in normalized gain. While
sweeping the frequency range the user may vary the input power and
observe any change in gain on the bottom graph. The user should be-
come thoroughly familiar with the manual procedure and instructions
before attempting to control the application from the GPIB.

MS462XX PM
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The Gain Compression application makes use of a Flat Test Port
Power calibration to achieve a higher degree of accuracy. The com-

mands for this calibration are not re-listed here.

Table 10-2. Gain Compression Commands (1 of 2)

Command Description
CALR Perform receiver calibration for gain compression testing
GCFS? Output the multiple gain compression fixed scale flag ON/OFF status
GCFSOFF Turn the multiple gain compression fixed scale flag OFF
GCFSON Turn the multiple gain compression fixed scale flag ON
GCMP Enter gain compression point search value
GCMP? Output gain compression point search value
GCSNS210 Turn self normalization of S21 off
GCSNS211 Turn self normalization of S21 on
GCSNS21? Output self normalization of S21 status
GCYSP Enter the Y-stop power level for multiple frequency gain compression
GCYSP? Output the Y-stop power level for multiple frequency gain compression
GCYST Enter the Y-start power level for multiple frequency gain compression
GCYST? Output the Y-start power level for multiple frequency gain compression
MFGCT Start multiple frequency swept power gain compression test
NOFST Enter nominal offset value for external gain
NOFST? Output nominal offset value for external gain
NRMS Normalize S21 for gain compression testing
PSET Enter target power for gain compression receiver calibration
PSET? Output target power for gain compression receiver calibration
PSF Enter swept power frequency
PSF? Output swept power frequency
PSTEP Enter power sweep step size
PSTEP? Output power sweep step size
PSTOP Enter power sweep stop power
PSTOP? Output power sweep stop power
PSTRT Enter power sweep start power
PSTRT? Output power sweep start power
PSWC Perform power sweep linearity calibration
PSWCO Turn power sweep linearity calibration off
PSWC1 Turn power sweep linearity calibration on
PSWCDONE? Output power sweep linearity cal done status
PSWCX? Output power sweep linearity calibration on/off status
PSWPO Turn power sweep off
PSWP1 Turn power sweep on
PSWPX? Output power sweep on/off status
RSTGC Reset gain compression parameters to default
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Table 10-2. Gain Compression Commands (2 of 2)

Command Description
SFGCA Select swept frequency gain compression application
SFGCT Start swept frequency gain compression test
SPGCA Select swept power gain compression application
SPGCT Start swept power gain compression test
UNDOGC Exit gain compression and undo changes

10-5 HarmoNIC

COMMANDS

This paragraph provides a listing and descriptions of the commands
that control Harmonic measurements. These commands are listed in
Table 10-3.

Table 10-3. Harmonic Commands

Command Description
BEGEN Begin taking harmonic enhancement calibration data
BEGHAR Begin taking both harmonic enhancement and phase calibration
BEGPH Begin taking harmonic phase calibration data
HAR1 Select 1st harmonic (fundamental) frequency
HAR2 Select 2nd harmonic frequency
HAR3 Select 3rd harmonic frequency
HAR4 Select 4th harmonic frequency
HAR5 Select 5th harmonic frequency
HARG6 Select 6th harmonic frequency
HAR7 Select 7th harmonic frequency
HARS8 Select 8th harmonic frequency
HAR9 Select 9th harmonic frequency
HARCE Select harmonic enhancement correction
HARCEDONE? Output harmonic enhancement cal done status
HARCEP Select harmonic enhancement and Phase correction
HARCEPDONE? Output harmonic enhancement and Phase cal done status
HARCN Select No harmonic correction
HARCPDONE? Output harmonic phase cal done status
HARCX? Output harmonic correction setting
HARDOF Select harmonic display relative to output fundamental frequency
HARDSF Select harmonic display relative to source fundamental frequency
HARDSH Select harmonic display relative to source harmonic frequency
HARDX? Output harmonic display setting
HARP12 Select ports 1 and 2
HARP13 Select ports 1 and 3
HARPX? Output ports 1 and 2 or 1 and 3 setting
HARX? Output harmonic frequency number

MS462XX PM
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10-6 NoisSE FIGURE
COMMANDS

This paragraph provides a listing and descriptions of the command-
that control Noise Figure measurements. These commands are listed
in Table 10-4.

Table 10-4. Noise Figure Commands (1 of 2)

Command Description
BEGNF Begin taking noise figure calibration data
BEGNFRF Begin taking noise figure with RF calibration data
BNDNFCW? Output multiple source band Noise Figure ENR source CW flag
BNDNFDIV? Output multiple source band Noise Figure ENR source divisor
BNDNFMUL? Output multiple source band Noise Figure ENR source multiplier
BNDNFOFF? Output multiple source band Noise Figure ENR source offset
NFALCKO Turn off the lock down
NFALCK1 Lock down the front end attenuator
NFALCK? Output lock or unlock down status for the front end attenuator setting
NFAOF Turn noise figure measurement averaging off
NFAON Turn noise figure measurement averaging on
NFAON? Noise figure averaging on/off query
NFASET Lock down the front end attenuator and setitto 0, 1, 2, 3, or 4
NFBATTN Output the backend attenuator setting
NFBCAL Output NF backend calibration table
NFBW Enter noise figure bandwidth correction
NFBW? Output noise figure bandwidth correction
NFBWCO Turn off noise figure bandwidth correction
NFBWC1 Turn on noise figure bandwidth correction
NFBWCX? Output noise figure bandwidth correction on/off status
NFCO Turn off noise figure correction
NFC1 Turn on noise figure correction
NFC12TDONE? Output noise figure with 12 term cal done status
NFC2 Turn on noise figure with 12-term correction
NFCDONE? Output noise figure cal done status
NFCOLD Output corrected data for cold noise power
NFCT Enter noise figure cold temperature
NFCT? Output noise figure cold temperature
NFCX? Output noise figure correction on/off status
NFDAG Display available gain
NFDATA Output the cold data, the hot data, the front end attenuator
NFDBWN Select narrow DUT BW
NFDBWW Select wide DUT BW
NFDBWX? Output DUT BW setting
NFDENT Display equivalent noise temperature
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Table 10-4. Noise Figure Commands (2 of 2)

Command Description
NFDIG Display insertion gain
NFDNF Display noise figure
NFDX? Output noise figure display selection
NFDYF Display Y-factor
NFFATTN Output the front end attenuator setting
NFHOT Output corrected data for hot noise power
NFLA Enter noise figure loss after DUT
NFLA? Output noise figure loss after DUT
NFLB Enter noise figure loss before DUT
NFLB? Output noise figure loss before DUT
NFLENR Load ENR file from floppy disk
NFLENRH Load ENR file from hard disk
NFLENRX Load ENR extension correction file from floppy disk
NFLENRXH Load ENR extension correction file from hard disk
NFLNFX Load ENR external extension correction file from floppy disk
NFLNFXH Load ENR external extension correction file from hard disk
NFOL Output noise figure overload status
NFSRCE Select external noise source
NFSRCI Select internal noise source
NFSRCX? Output noise source selection
NFSSBCO Turn off noise figure single sideband correction
NFSSBC1 Turn on noise figure single sideband correction
NFSSBCX? Output noise figure single sideband correction on/off
NFXENRO Turn off ENR extension table
NFXENR1 Turn on ENR extension table
NFXENRX? Query on/off status of ENR extension table
NSO Turn noise source off
NS1 Turn noise source on
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10-7 INTERMODULATION This paragraph provides a listing and descriptions of the commands
DISTORTION (IMD) that control Intermodulation Distortion (IMD) measurements. These
COMMANDS commands are listed in Table 10-5.

Table 10-5. Intermodulation Distortion (IMD) Commands (1 of 2)

Command Description
BEGIMD Begin taking IMD calibration data
IMD3 Select 3rd order intermodulation products
IMD5 Select 5th order intermodulation products
IMD7 Select 7th order intermodulation products
IMD9 Select 9th order intermodulation products
IMDCO Turn off IMD correction
IMDC1 Turn on IMD correction
IMDCDONE? Output IMD cal done status
IMDCX? Output IMD correction on/off status
IMDDI Display IMD intercept
IMDDP Display IMD product
IMDDX? Output IMD display selection
IMDLOS2 Select source 2 for IMD LO
IMDLOS3 Select source 3 for IMD LO
IMDLOS4 Select source 4 for IMD LO
IMDLOSX? Output IMD tone 1 source number
IMDMRI Select Input as measurement reference for IMD
IMDMRO Select Output as measurement reference for IMD
IMDMRX? Output measurement reference for IMD
IMDOX? Output IMD ORDER selection
IMDRT1 Select IMD relative to tone 1
IMDRT2 Select IMD relative to tone 2
IMDRTX? Output IMD display relative to tone number selection
IMDSSMA Select source selection apply mode
IMDSSMD Select source selection define mode
IMDSSMX? Output source selection mode
IMDT1S1 Select source 1 for IMD tone 1
IMDT1S2 Select source 2 for IMD tone 1
IMDT1S3 Select source 3 for IMD tone 1
IMDT1S4 Select source 4 for IMD tone 1
IMDT1SX? Output IMD tone 1 source number
IMDT20FF Enter IMD tone 2 offset
IMDT20FF? Output IMD tone 2 offset
IMDT2S1 Select source 1 for IMD tone 2
IMDT2S2 Select source 2 for IMD tone 2
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Table 10-6. Intermodulation Distortion (IMD) Commands (2 of 2)
Command Description

IMDT2S3 Select source 3 for IMD tone 2

IMDT2S4 Select source 4 for IMD tone 2

IMDT2SX? Output IMD tone 2 source number
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10-8 TimME DOMAIN
COMMANDS

The time domain commands for the MS462XX are listed below in Ta-
ble 10-7. Option 2 (High-Speed Time Domain [Distance] Software op-
tion) adds these commands to the MS462XX software.

The time domain commands specify the domain of a channel and the
set up operating modes and parameters.

Table 10-7. Time Domain Commands (1 of 2)

Command Description
CHDDX? Output domain parameter frequency/distance/time for specified channel
CHGOF? Output the time domain gating mode on/off/display for specified channel
CHLPSX? Output the time domain impulse/step response for specified channel
CHTDDIST? Output the time domain parameter distance/time for specified channel
CHTDPIX? Output the time domain phasor impulse on/off status for specified channel
CHTDX? Output domain mode for specified channel
DBP Select distance bandpass mode for active channel
DCA Select automatic DC term calculation for lowpass
DCO Select open for DC term for lowpass
DCREFC? Output reflection coefficient for lowpass
DCS Select short for DC term for lowpass
DCV Enter value for DC term for lowpass
DCV? Output lowpass DC term value
DCX? Output lowpass DC term selection
DCZz Select line impedance for DC term for lowpass
DDX? Output active channel domain parameter frequency distance or time
DLP Select distance lowpass mode for active channel
DPI Select distance phasor impulse mode for active channel
FGT Select frequency with time gate for active channel
FQD Select frequency domain for active channel
GCT Enter gate center value distance or time
GCT? Output gate center value
GDS Gate symbols displayed on active channel
GLS Select low sidelobe gate shape
GMS Select minimum sidelobe gate shape
GNM Select nominal gate shape
GOF Turn off gating on active channel
GOF? Output gating mode on active channel
GON Turn on gating on active channel
GRT Select Rectangular gate shape
GSN Enter gate span value distance or time
GSN? Output gate span value
GSP Enter gate stop value distance or time
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Table 10-7. Time Domain Commands (2 of 2)
Command Description

GSP? Output gate stop value

GST Enter gate start value distance or time

GST? Output gate start value

GSX? Output Gate Shape setting

LPI Select lowpass impulse response for active channel

LPS Select lowpass step response for active channel

LPSX? Output lowpass response for active channel impulse or step

MRR Restore original marker range

TBP Select time bandpass mode for active channel

TDDIST Set time domain parameter to distance for active channel

TDDIST? Output active channel time domain parameter distance or time

TDPIO Turn phasor impulse response off for active channel

TDPI1 Turn phasor impulse response on for active channel

TDPIX? Output phasor impulse on/off status for active channel

TDTIME Set time domain parameter to time for active channel

TDX? Output domain mode for active channel

TLP Select time lowpass mode for active channel

TPI Select time phasor impulse mode for active channel

VELO? Output relative velocity for lowpass distance

WLS Select low sidelobe window shape

WMS Select minimum sidelobe window shape

WNM Select nominal window shape

WRT Select rectangular window shape

WSX? Output window shape

ZCT Enter zoom range center value time or distance

ZCT? Output zoom range center value

ZSN Enter zoom range span value time or distance

ZSN? Qutput zoom range span value

ZSP Enter zoom range stop value time or distance

ZSP? Output zoom range stop value

ZST Enter zoom range start value time or distance

ZST? Output zoom range start value
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COMMANDS FUNCTIONS
10-9 SEQUENCE Sequence enables users to automate a repetitive testing task. A se-
COMMANDS quence is created by recording a series of keystrokes. After a sequence

is created, users can execute these keystrokes by pressing a single key.
Sequence also offers subroutine and sequence flow control mecha-
nisms to increase the flexibility of test sequences. The sequence fea-
ture is fully described in the MS462XX Operation Manual, Appendix
A. The commands for implemting sequence operations remotely are
listed in Table 10-8.

Table 10-8. SEQ Key Commands (1 of 3)

Command Description
POP Enter parallel output port 8-bit decimal word (0-255)
POP? Output parallel output port 8-bit decimal word (0-255)
POPBCO Clear parallel output port bit 0
POPBC1 Clear parallel output port bit 1
POPBC2 Clear parallel output port bit 2
POPBC3 Clear parallel output port bit 3
POPBC4 Clear parallel output port bit 4
POPBC5 Clear parallel output port bit 5
POPBC6 Clear parallel output port bit 6
POPBC7 Clear parallel output port bit 7
POPBSO Set parallel output port bit 0
POPBS1 Set parallel output port bit 1
POPBS2 Set parallel output port bit 2
POPBS3 Set parallel output port bit 3
POPBS4 Set parallel output port bit 4
POPBS5 Set parallel output port bit 5
POPBS6 Set parallel output port bit 6
POPBS7 Set parallel output port bit 7
SEQDEL1 Delete sequence 1
SEQDEL?2 Delete sequence 2
SEQDEL3 Delete sequence 3
SEQDEL4 Delete sequence 4
SEQDEL5 Delete sequence 5
SEQDEL6 Delete sequence 6
SEQDEL7 Delete sequence 7
SEQDGMSGO0 Turn saving sequence display message to service log off
SEQDGMSG1 Turn saving sequence display message to service log on
SEQDGMSG? Output saving sequence display message to service log status
SEQEXE1 Execute sequence 1
SEQEXE?2 Execute sequence 2
SEQEXE3 Execute sequence 3
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Table 10-8. SEQ Key Commands (2 of 3)
Command Description
SEQEXE4 Execute sequence 4
SEQEXES Execute sequence 5
SEQEXEG Execute sequence 6
SEQEXE7 Execute sequence 7
SEQHELPO Turn off sequence help message
SEQHELP1 Turn on sequence help message
SEQHELP? Output sequence help message mode on/off
SEQLOA1 Recall sequence 1 from floppy disk
SEQLOA2 Recall sequence 2 from floppy disk
SEQLOA3 Recall sequence 3 from floppy disk
SEQLOA4 Recall sequence 4 from floppy disk
SEQLOAS5 Recall sequence 5 from floppy disk
SEQLOAG6 Recall sequence 6 from floppy disk
SEQLOA7 Recall sequence 7 from floppy disk
SEQLOAH1 Recall sequence 1 from hard disk
SEQLOAH?2 Recall sequence 2 from hard disk
SEQLOAHS3 Recall sequence 3 from hard disk
SEQLOAHA4 Recall sequence 4 from hard disk
SEQLOAH5 Recall sequence 5 from hard disk
SEQLOAHG6 Recall sequence 6 from hard disk
SEQLOAH7 Recall sequence 7 from hard disk
SEQNAM1 Enter sequence 1 name
SEQNAM1? Output sequence 1 name
SEQNAM2 Enter sequence 2 name
SEQNAM2? Output sequence 2 name
SEQNAM3 Enter sequence 3 name
SEQNAM3? Output sequence 3 name
SEQNAM4 Enter sequence 4 name
SEQNAMA4? Output sequence 4 name
SEQNAM5 Enter sequence 5 name
SEQNAMS5? Output sequence 5 name
SEQNAM6 Enter sequence 6 name
SEQNAMG6? Output sequence 6 name
SEQNAM7 Enter sequence 7 name
SEQNAM7? Output sequence 7 name
SEQSAV1 Save sequence 1 to floppy disk
SEQSAV2 Save sequence 2 to floppy disk
SEQSAV3 Save sequence 3 to floppy disk
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Table 10-8. SEQ Key Commands (3 of 3)
Command Description

SEQSAV4 Save sequence 4 to floppy disk

SEQSAV5 Save sequence 5 to floppy disk

SEQSAV6 Save sequence 6 to floppy disk

SEQSAV7 Save sequence 7 to floppy disk

SEQSAVH1 Save sequence 1 to hard disk

SEQSAVH2 Save sequence 2 to hard disk

SEQSAVHS3 Save sequence 3 to hard disk

SEQSAVH4 Save sequence 4 to hard disk

SEQSAVH5 Save sequence 5 to hard disk

SEQSAVHG6 Save sequence 6 to hard disk

SEQSAVH7 Save sequence 7 to hard disk

SEQSAVT1 Save sequence 1 text to floppy disk

SEQSAVT2 Save sequence 2 text to floppy disk

SEQSAVT3 Save sequence 3 text to floppy disk

SEQSAVT4 Save sequence 4 text to floppy disk

SEQSAVT5 Save sequence 5 text to floppy disk

SEQSAVT6 Save sequence 6 text to floppy disk

SEQSAVT7 Save sequence 7 text to floppy disk

SEQSAVTH1 Save sequence 1 text to hard disk

SEQSAVTH2 Save sequence 2 text to hard disk

SEQSAVTH3 Save sequence 3 text to hard disk

SEQSAVTH4 Save sequence 4 text to hard disk

SEQSAVTH5 Save sequence 5 text to hard disk

SEQSAVTHG6 Save sequence 6 text to hard disk

SEQSAVTH7 Save sequence 7 text to hard disk
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10-10 RrearPANEL

CONTROL
COMMANDS

Table 10-9 lists the commands for controlling the rear-panel voltage
output of the MS462XXX. The RV1 command enables the output and
command RVO disables it. The orientation of the output can be set to
either horizontal (RVH), vertical (RVV), lock direction (RVL), or DC
value (RVD).

In the horizontal mode, the voltage output is a digital ramp starting at
the voltage start value set by command VST and ending at the voltage
stop value set by command VSP. The start value corresponds to the
first point of the sweep and the stop value corresponds to last point of
the sweep. In the vertical mode, the output voltage is a measure of the
instantaneous data point value. The output voltage is related to the
scaling of the graph for channel 1. The reference line corresponds to
the zero volt value and each graticle line is equal to a +1 volt value
span. The values set by the VST and VSP commands have no effect in
the vertical mode.

In the lock direction mode, the start voltage value is output for for-
ward sweeps (lock to Ra). The stop voltage value is output for reverse
sweeps (lock to Rb).In the DC value mode, the rear panel output volt-
age is set to the DC value programmed with the RPO command.

Table 10-9. Rear Panel Output Control Commands (1 of 2)

Command Description
FREFE Select external frequency reference
FREFI Select internal frequency reference
FREFX? Output frequency reference internal/external setting
RPO Enter rear panel DC voltage value
RPO? Output rear panel DC voltage value
RVO Turn rear panel output voltage off
RV1 Turn rear panel output voltage on
RV1? Output rear panel output voltage on/off status
RVA1 Enter rear panel output voltage value when port 1 is driving
RVA1? Output rear panel output voltage value when port 1 is driving
RVA2 Enter rear panel output voltage value when port 2 is driving
RVA2? Output rear panel output voltage value when port 2 is driving
RVA3 Enter rear panel output voltage value when port 3 is driving
RVA3? Output rear panel output voltage value when port 3 is driving
RVA4 Enter rear panel output voltage value when Port 4 is driving
RVA4? Output rear panel output voltage value when Port 4 is driving
RVD Set rear panel output mode to dc value
RVH Set rear panel output mode to horizontal
RVL Set rear panel output mode to lock direction
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REAR PANEL SPECIAL APPLICATIONS
CONTROL COMMANDS FUNCTIONS
Table 10-9. Rear Panel Output Control Commands (2 of 2)
Command Description
RVP Set rear panel output mode to driven port
RVSP Enter rear panel stop voltage value
RVSP? Output rear panel stop voltage value
RVST Enter rear panel start voltage value
RVST? Output rear panel start voltage value
RVT Set rear panel output mode to TTL
RVTP1 Select port 1 for TTL rear panel output voltage
RVTP1HL Set TTL rear panel output voltage type to TTL active high level
RVTP1HP Set TTL rear panel output voltage type to TTL active high pulse
RVTPI1LL Set TTL rear panel output voltage type to TTL active low level
RVTP1LP Set TTL rear panel output voltage type to TTL active low pulse
RVTP1X? Output TTL rear panel output voltage type
RVTP2 Select port 2 for TTL rear panel output voltage
RVTP2HL Set TTL rear panel output voltage type on port 2 to TTL active high level.
RVTP2HP Set TTL rear panel output voltage type on port 2 to TTL active high pulse.
RVTP2LL Set TTL rear panel output voltage type on port 2 to TTL active low level.
RVTP2LP Set TTL rear panel output voltage type on port 2 to TTL active low pulse.
RVTP2X? Output TTL rear panel output voltage type on port 2.
RVTP3 Select port 3 for TTL rear panel output voltage
RVTP3HL Set TTL rear panel output voltage type on port 3 to TTL active high level.
RVTP3HP Set TTL rear panel output voltage type on port 3 to TTL active high pulse.
RVTP3LL Set TTL rear panel output voltage type on port 3 to TTL active low level.
RVTP3LP Set TTL rear panel output voltage type on port 3 to TTL active low pulse.
RVTP3X? Output TTL rear panel output voltage type on port 3.
RVTP4 Select Port 4 for TTL rear panel output voltage.
RVTP4HL Set TTL rear panel output voltage type on port 4 to TTL active high level
RVTP4HP Set TTL rear panel output voltage type on port 4 to TTL active high pulse
RVTPA4LL Set TTL rear panel output voltage type on port 4 to TTL active low level
RVTP4LP Set TTL rear panel output voltage type on port 4 to TTL active low pulse
RVTP4X? Output TTL rear panel output voltage type on port 4
RVTPX? Output TTL rear panel output voltage type
RVV Set rear panel output mode to vertical
RVX? Output rear panel output mode
VSP Enter rear panel stop voltage value
VSP? Output rear panel stop voltage value
VST Enter rear panel start voltage value
VST? Output rear panel start voltage value
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SPECIAL APPLICATION FREQUENCY TRANSLATION

FUNCTIONS GROUP DELAY COMMANDS
10-11 FREQUENCY The frequency translation group delay commands are listed in Table
TRANSLATION 10-10, below.

GROUP DELAY

Table 10-10. Frequency Translation Group Delay Commands

Command Description
APPFTGD Select frequency translation group delay application type
BEGFTGD Start frequency translation group delay calibration
FTGDCO Turn off frequency translation group delay correction
FTGDC1 Turn on frequency translation group delay correction
FTGDCDONE? Output frequency translation group delay cal done status
FTGDCX? Output frequency translation group delay correction on/off status
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Part 3
Programming
Reference

This part consists of 