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PREFACE

SCOPE

This Two Volume Manual contains instructions for remotely operating the IFR-1800 CSA
Communication Service Monitor and Tri-Band/Dual Mode Cellular System Analyzer.

The instruction level is relatively basic and presupposes no previous experience on the part of
the operator with remote operation of a communication service monitor or celiular system
anaiyzer. A basic understanding of communication etectronics and celtular system formats is
heipful. It is strongly recommended that the operator be thoroughly familiar with this manual as
well as the Operation Manuais of the Test Set before attempting tc operate the Test Set,
remotely.

ORGANIZATION
The IFR-1900 CSA TMAC Users Manual is composed of the following volumes and sections:

VOLUME | - IFR-1900 CSA GENERAL AND HOST SPECIFIC TMAC
SECTION 1 - INTRODUCTION

Provides an introduction to the TMAC language.
SECTION 2 - TMAC (TEST MACRO L ANGUAGE) OVERVIEW

Describes and explains the various features of the TMAC language, focusing
primarily on General TMAC.

SECTION 3 - GENERAL TMAC COMMANDS

Lists all General TMAC Commands alphabetically and provides a detailed definition
of each command.

SECTION 4 - CREATING AND LOADING TMAC PROGRAMS

Provides step-by-step procedures and examples for creating and loading TMAC
programs.

SECTION & - HOST SPECIFIC TMAC QUICK BEFEBENCE LIST

Briefly lists the IFR-1900 CSA HOST TMAC commands in aiphabetical order.
SECTION 6 - HOST SPECIFIC TMAC COMMANDS

Lists and detaiis the Specific TMAC commands for the IFR-1900 CSA HOST.
Commands are arranged by Operation Mode for convenience.



VOLUME H - IFR-1900 CSA SPECIAL TEST SPECIFIC TMAC
SECTION 7 - INTRODUCTION TO VOLUME H

Provides an organization of Volume 1l and definition of the configuration of the Test
Set configuration.

SECTION 8 - SPECIAL TEST SPECIFIC TMAC QUICK REFERENCE LIST

Briefly lists the IFR-1800 CSA Special Test Specific TMAC commands in
aiphabetical order.

SECTION 9 - SPECIAL TEST SPECIFIC TMAC COMMANDS

Lists and details the Specific TMAC commands for the 1FR-1300 CSA Special Test.
Commands are arranged by Operaticn Mode for convenience.

SECTION 10 - SPECIAL TEST PROGRAM EXAMPLES

Provides functional Special Test program examples.
SECTION 11 - 15-136 COMMAND REFERENCE

Provides iables showing the relationship between 18-136 Layer 3 Messages and
associated IFR-19800 CSA Special Test TMAC commands.

SECTION 12 - SPECIAL TEST KEY WORD INDEX

Provides a permuted index of all of the Special Test commands in the IFR-1900
CSA TMAC Users Manuzal. Bold words in the center column are the particuiar key
words being indexed. Each full command is indexed by each word in the command.

NOMENCLATURE
The IFR-1900 CSA Test Set consists of the following:
FUNCTION NAME
Communication Service Monitor HOST
Tri-Band/Dual Mode Celliular SPECIAL TEST or Sp Tst
System Analyzer

The Special Test {Tri-Band/Dual Mode Cellular System Analyzer) utilizes the test equipment
contained in the Communication Service Monitor portion of the IFR-1800 CSA, thus the
Communication Service Monitor acts as HOST to the Special Test.

For remote communications and uploading of variables and TMAC programs via R5-232, two
separate Rear Panel RS-232 Connectors are utilized on the IFR-1900 CSA. The HOST utilizes
the RS-232 Connector labeled HOST, and the Sp Tst employs the connector labeled OPT.
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SECTION 1 - INTRODUCTION

TMAC {Test Macro Language) was developed by IFR Systems Inc. to operate IFR test
equipment in a remote configuration and allow internal versatile software to be created.

TMAC is written so not just single measurements but entire batteries of tests may be performed.
Combining this capability with the test functions available with the IFR-1900 CSA Test Set

gives the user a great deal of flexibility in testing communication devices in an ATE environment.
Additionally this language alsc provides a format to store and perform user defined test
sequences. TMAC is based on the IEEE-488.2 format and conforms to the SCP| Standard.

Some commands and operators, created before and not conforming to the SCPI Standard, are

s0 noted.

TMAC is written on several layers of complexity. The first layer consists of the Machine Specific
TMAC Commands. These commands are what actually set up and control the Test Set and take
the measurements. The Specific TMAC commands for the IFR-1900 CSA encompass the
complete operation of the Test Set. Every function of the IFR-1900 CSA can be performed
remotely with the exception of power up of the Test Set.

The second level of TMAC is the framework that is used to combine the machine specific
cemmands into a coherent and fluid process. Decision making commands allow different
procedures to be performed under differing circumstances. These decisions may be based on
complex expressions as well as simple boolean answers being returned from the Test Set.
Looping commands allow the continual monitoring of a parameter while performing tasks. Math
and logic function commands together with bit manipulating commands allow the use and
evaluation of compiex functions. TMAC alsc provides a variety of data structures to assist in
developing test procedures. Graphic commands allow the development of user-defined screens
and menus to aid the user in performing test sequences. The Status System provided allows the
monitoring of the Status Registers called for in the IEEE-488.2 Standard.

The third layer and cne of the main strengths of TMAC is the capability to define macros with
procedures built of machine specific commands as organized by the framework commands.
Macros allow step by step test procedures to be developed, stored and locally or remotely
implemented. Using macros is easy. Entering the name of the macro along with any variable
parameters, executes the macro. Macres can be executed within other macros, atlowing
complicated procedures to be divided into smaller tasks. Macros can be initiated remotely, from
the Front Panel Keyboard, or automatically upon power up (see Program Commands in Section 6)
of the Test Set.

The final layer of TMAC is the ability to Multitask Macros. The Multitasking feature of TMAC
allows several macros to alternate command execution at once giving the appearance of being
executed simultaneocusly. Multitasking in TMAC allows the user to activate a task, pass to the
next task, put a task to sleep, wake a sleeping task and stop a task,
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SECTION 2 - TMAC (TEST MACRO LANGUAGE) OVERVIEW

2-1 SYNTAX

When working with TMAC, punctuation marks are used to establish a format of how commands
and parameters are entered. The syntax needed to use TMAC is detailed below.

@ Command Forms

Many commands can be entered using a short form or a long form. In this manual, the short form
is shown in upper case, while the remainder of the long form is shown in lower case. Upper and
lower case letters are used only in this manual to differentiate between the iong and short form of
commands. TMAC executes any valid command whether in upper and lower case letters or a
combination of upper and lower case letters.

Given the command, STATus:QUESticnable:CONDition?, entries can be any of the following
forms:

Example: status:questionable:conditcion? or
STATUS:QUESTIONARBLE :CONDITIONT? or
STAT:QUES: COND? or
stat:gues:condition? or
STATUS :quesTIONABLE::cond?

The following forms of the command are not allowed:

Example: STATU? :QUESTION:CON? ox
status:gquestionabl:condit? or
status:QUESTIONABLE:conditio?

Each word in each command may have two acceptable forms (full or abbreviated). Entering a
command using other than the two acceptable forms causes a syntax arror.

@& Coion (1)

TMAC commands are arranged in hierarchical levels using the colon to separate the different
levels. A colon before the beginning of a command (:FGEN) signifies the command starts at the
first hierarchical level.

Example: FGEN:GENI:SHAPE:SIN

FGEN precedes all Function Generator commands. The FGEN:GEN1 precedes all
Function Generator commands dealing with Ganerator 1. FGEN:GEN1:SHAPE
precedes all Function Generator commands selecting the waveform of Generator 1.
FGEN:GEN1:SHAPE:SIN selects a sine wave for the waveform of Generator 1 of the
Function Generator.

A new line character marks the end of a command and places the next command at the first
command level.
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& Semicolon (;)

A semicolon signifies the end of a command and starts the next command at the last level of the
previous command.

Example: FGEN:GEN1:FREQ 2000;SHAPE:SIN; : SCREEN: FUNC

The first command, FGEN:GEN1:FREQ 2000, leaves the TMAC Compiler at the
FGEN:GEN1 level. Preceded by a semicolon, the next command, SHAPE:SIN, starts
from this level. The next semicolon leaves the TMAC Compiler at the
FGEN:GEN1:SHAPE fevel. The foliowing colon resets the Compiler to the first
hierarchical level to start the next command, SCREEN:FUNC.

Example: DUP:INP:FREQ?;MOD:USER:MOD:DATA;FILTER 30::SCREEN:DUP
This command line performs the following commands:

DUP:INP:FREQ?
DUP:INP:MOD:USER:MOD:DATA
DUP:INP:MCD:USER:FILTER 30
SCREEN:DUP

® Whitespace

At least one space is needed between commands and parameters. Other spaces or lack of them
between items do not affect command execution. Spaces inside command words or between
command word and ending punctuation (ME AS:FREQ? or MEAS:FREQ ?) are not allowed.

® Comma (,)

Commas are used between parameters when more than one is listed and to continue printing on
same line.

Example: MACRO 1,2,3,4

PRINT "This gets printed ", // Comma causes next printing teo
PRINT "on one line.* // begin at end of line, not the
// next line down.

#® Back slash {\}

A back stash allows a command to be continued on the next line. The back slash cannct break a
command word.

Example: FGEN:GENL:\
FREQ 2000

This is the same command as FGEN:GEN1:FREQ 2000.

Example: FGEN:GE\
Ni:FREQ 2000

This command fails to execute and produces an error message because command
word GEN1 is broken.
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2-2 COMMENTS

Comments provide clarity in macros and are ignored by the TMAC compiler/interpreter. There
are two types of comments.

Characters // cause the rest of line to be a comment.
Exampie: PRINT COS(freg*SQR{2)) // PRINTS COS OF FREQ X SQUARE ROQT OF 2

The message PRINTS COS OF FREQ X SQUARE ROOT OF Z is not executed by the
TMAC compiler/interpreter.

Characters /* and =/ start and end the second type of comment. It can contain several lines.

Example: PRINT COS{freg*SQR{2}} /* prints cosine of the guantity RF Generator
frequency multiplied by the sqguare root of 2 */

The TMAC compiler/interpreter ignores everything between the comment characters.

2-3 NUMERIC VARIABLES AND ARRAYS
2-3-1  GENERAL

Variables and arrays are used to hold numeric values and can be focal or global. If declared
inside a macro, a variable or array is local and is used inside thai macro only. If declared
outside a macro, a variable or array is global and is used outside or inside any macro (untess a
focal variable has the same name as the global variable). Locality takes precedence.

The number of variables and arrays allowed is limited by the amount of memory availabie.

A maximum of 998 memory locations are available for global variabies: A global variable takes
one location, giobal arrays take a location for each array eiement and global string variables
take 9 locations each. Local variables are also limited by memory space which varies depending
on many factors including call nesting {see Macros in 2-9). One to two hundred local variabies
are usually available with arrays taking the space of a variable for each array element and string
variables taking nine times the space needed for a variable.

The first character of a variable or array name must be a letter while the remaining characters
can be letters, digits 0 through 9 and the underscore. The maximum length is 31 characters.

Variables A through Z are pre-declared and global and cannot be declared as a string variable,
Variables A through Z are also referred tc as Free variables,

To declare a variable, use the VAR command:
Example: VAR Freqg,Rad,Mod
Freq, Rad and Mod are now declared variabies.

Variables can be initialized when they are declared by including an egual sign and the value.
The value of numeric variables are equal to 0 when declared unless initialized by the user.

Example: VAR Rad = 4.32876, Mod

Rad is declared and assigned a value of 4.32876. Mod is declared and
contains a value of 0.
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Arrays are also declared using the VAR command. The highest index is included in brackets.
The index count starts with 0, making index one less than the total number of variables in the
array.

Example: VAR BBI[9]
This command declares array BB with 10 variables: BB[0] through BB[9].
Braces are used to initialize arrays., More than one can be initialized at a time.

EBExamples: VAR BUNCH[10) = {1,2,3,4,5,6,7.8,9,10,11}
VAR AA[Z21={1,2,3}, BB{1]1={7,4), CCI[3]={24,345.754,2,100}

A variable and an array cannot have the same name at the same time. Accessing an array
without specifying an index yields erroneous results.

2-3-2  SAVING VARIABLES AND ARRAYS (HOST ONLY)

fRefer to Section 9-2 to run HOST commands when operating as the Sp Tst.

Global variable and array values are lost when the Test Set power is turned off. To save variable
or array values in non-voiatile memory, use the NVSAV command. 283 non-volatile memory
locations are availabie. To recall a variable, use the NVRCL command:

Each variable uses one memory location and arrays use a memory location for each value.
Free variables, local variables and local arrays cannot be saved in non-volatile memory.

Exampie: VAR DD
NVSAV DD, 10

DD is now saved in nen-volatile memory focation 10. To recall DD, use the NVRCL
command.

Example: NVRCL Db, 10
The content of memory location 10 is loaded into variable DD.

When an array is saved using the NVSAV command, the whole array is saved in consecutive
memory locations.

Example: VAR list[5]
NVSAYV list, i

The values of list are saved in memory locations 1 through 6 (6 values starting at 1).
Arrays are recalled the same as variables.

Example: NVRCL 1list,1

The contents of memory locations 1 through 6 are loaded intc list[0] through list[5].

Saving to previousiy used memory locations overwrites previous entries.
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Example: VAR List[41={2,4,6,8,10} // Declares an array named List.
VAR Groupl2i={23,46,69} // Declares an array named Group.

NVSAY List, 10 // Saves List in memory locations
// 10 through 14.
NVSAV Group,12 // Saves Group in memnory locations
// 12 through 14.
NVRCL List,10 //{ Recalls memory locations 10 through

// 14 and assigns the values to List.

Three of the saved vaiues of List were overwritien when the same memory locations
were used to save the array Group.

2-4 CONSTANTS AND DATA ARRAYS

Constants are declared using the CONST command. Constants are global only and cannot be
declared inside a macro. Constants can only be assigned numeric data.

Example: CONST PI, 3.1415, PREQ, 3000

An expression can be assigned to a constant. Expressions are evaluated prior to being assigned.

Example: CONST BA, (4+6)/2 // Assigns 5 to AA.

After being declared, a constant can be changed only with another CONST command.

Example: CONST AA, 36

AR=20
/* The second command results in an error message and is not
performed, leaving AA egual to 36. */

Constant data arrays are declared using the DATA command.
Example: DaTA offsets_1 = (2,3,4.5,6,7.8,9}

Like a constant, data arrays can only be assigned numeric data and an expression can be
assigned to a constant. Expressions are evaluated prior to being assigned. After being
declared, a data array can be changed only by another DATA command. Contents of data arrays
are accessed using the index enciosed in brackets, where the first element of the data array has
an index vaiue of zero.

Example: DATA Points = {11.6, 17.3, 22.4, 27.1}
Y = Points[2]

Variable Y is set equal to 22.4.

The IDATA command is the same as DATA except uses integer values only.
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2-5 NUMERIC NOTATION AND FORMATS
2-5-1  NUMERICAL NOTATION

Numerals are expressed as fixed point decimal, scientific notation or as an integer. Numerals
are specified as negative with a — character as shown:

Example; -s21
This denotes a negative 51.

The maximum fixed point decimal numeral that can be entered is +2147483647. Scientific
notation uses the letter e to denote an exponent of 10.

Example: 54e7
This number signifies 54 muitiplied by 10 to the 7th power or 540,000,000.

100 is the maximum power of 10 that can be entered, although the maximum number in scientific
form allowed is £1.797693e308. Numbers with a larger power of 10 than 100 are assigned to a
variable by multiplying powers of 10.

Example: Large = 54e7%1el00%1el100

This example assigns 54e207 or 54 multiplied by 10 to the 207th power to variable
Large.

IFor execution reasons, the Sp Tst uses singie precision floating point numbers (e.g., 1e£38).

2-5-2 NUMERIC FORMATS

To enter data in a different format {base 2, 8 or 18), precede data with one of the following
characters:

#B Binary
#Q Octal
#H Hexadecimal

Data format for the returned data for queries is changed to base 2, 8, 10 or 16 using the
FORMat command. The default format is base 10.

Binary, octal or hexadecimal data received from the Test Set (HOST only) is preceded by #B, #Q
or #H notation. Data in scientific notation is unaffected by any of the FORMat commands.
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2-6 MATHEMATICAL OPERATORS

TMAC provides a variety of mathematical operators and bit manipulating functions to perform
mathematical operations. A 32 bit word is used for binary and bitwise operations.

2-6-1 OPERATORS

Table 2-1 lists the mathematical operators used in TMAC.

= | Assignment operator

*+ | Exponential operator
(does not conferm to SCPI| Standard)

* Multiplication operator

/ Division operator

+ Addition operator and positive unary operator

- Subtraction operator and negaiive unary cperator

% | Modulo operator
(does not conform to SCPI Standard}

++ { Increment operator

- ¢ Decrement operator

~ Bitwise complement

! Logical negation (NOT) unary operator

H Bitwise OR

& Bitwise AND

~ Bitwise XOR
{conflicts with SCPI Standard for Exponential cperator}

<< | 8hift left operator

>> | Shift right operator

Table 2-1 Mathematical Operators



2-6-2 ORDER OF CALCULATION

When more than one operator is contained in an expression, the operators are calculated in the

following order:

# Contents of parenthesis, calcufating from inner sets to outer sets of parenthesis.
Positive {+), negative {-}, bitlwise complement {~) and logical negation (1).
Exponentiation (**).

Multiplication (*), division {/) and mocdulus {%).
Addition and subtraction.

Shift feft («<) and right (>>) operations.
Bitwise AND (&).

Bitwise XOR ("}.

Bitwise OR ().

l.ogical AND.

Logical OR.

Condition? true:false. {(Refer to IF ELSE (Shorthand) command in section 3.)

2-7 MATHEMATICAL FUNCTIONS

TMAC provides the following mathematical functions to assist in mathematical calculations:

TRUE,ON FALSE,OFF RND RAND
LOG LN ABS FLOQOR
SQR EXP SIN cOos
SIGN

See Section 3 for a description of each command.
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. 2-8 STRING VARIABLES AND FUNCTIONS

A siring is a segment of text consisting of ASCII characters terminated by a nuli character.
Siring variables are declared using the STRING command. There is a free string variabie,
represented by the § character that is pre-declared and global. ($ cannot be declared a numeric
variable.) String variables are either local {declared inside a macro) and are used only inside
that macro or are global (declared outside a macro) and are used outside or inside any macro,
depending on scope. 128 bytes (1 byte per ASCIl character) of system memory is allocated for
each string variable declared.

A literal string (actuat ASCII text segment inciuded in macro) is enclosed in quotation marks or
apostrophes. To signify a quotation mark inside a literal string enclosed with quotation marks,
a pair of quotaticn marks are used. When gquctation marks are used to signify a literal string,
apostrophes are treated as normal characters. To signify an aposirophe inside a literal string
enclosed in apostrephes, a pair of apostrophes are used. When apostrophes are used to signify
a literal string, quotation marks are treated as normal characters.

String variables cannot be initialized when declared. After being declared literal strings and/or
other declared string variablies can be assigned to a siring variable.

Example: STRING WARNING, Notel, Message_no_Z
NMotel = *This i1s a string variable®

Strings and string variables are combined (concatenated) by using + character as follows:

Example: STRING Note_l, Note_2, HNote_ 3

Note_1 = "A STRING®
Note 2 = "COMBINING"
Note_3 = Note_1 + " " + Note_ 2 + " EXAMPLE"

Note_3 now equals A STRING COMBINING EXAMPLE.

Segments are extracted from strings using brackets in the following manner:

namei = nameZ{startliend]

namel is set equal to the segment in nameZ2 that begins with the sfart number and ends with the
end number. Count of string nameZ2 begins with 0. String name?2 is not affected unless nameft
and name?Z are the same name,

TRING Test
"Testl®
t o= $[(41[04]

Example:

i

g
5
Te

wn

Test now equals 1, the fourth {count begins with 0) character of string $.

Exampie: STRING MEMO1
MEMOL = "megsage example
MEMGO1 = MEMOL[LO0]I151+MEMOLIG]{3]

MEMOCT now contains the following string:

ample mess

Word of caution: when accessing data in a string, invalid data beyond the terminating null
character is accessible, because no bounds checking is performed.
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String Arrays are also declared using the STRING command by including the highest index in
brackets.

The index count starts with 0, making index cne less than the actual number of variables in the
array. Like string variables, string arrays cannot be initialized when declared. Only one string
array eiement is assigned a value at a time.

Example: STRING MESSAGE[S]

This command declares a string array named message containing six efements.

Example: MESSAGE[0] = "see”
MESSAGE[1] = "spot®
MESSAGE{2] = "run®

This example assigns values to the first three elements of string array MESSAGE.

128 bytes (1 byte per ASCII character) of system memory is allocated for each element of a
string array declared. (Sp Tst only: A maximum length for each element of the string array may
be specified when the string array is declared. See STRING command in Section 3 for details.)

Substringing on string arrays allows segment selection from one or more elements in a string
array. Adding a start and end number selects the segment in the element of the declared and
initialized string array (arrayname). Segments are selected using the following format:

arraynamelelement]istart][end]
Example: $§ = MESSAGEIO][11f2]

This example assigns the string "ee” to $. ee is the segment in the first element [0},
starting at character [1] and going through character [2].

The following string functions allow manipulations of strings:

CHR TAB ASC LEN
S5TR VAL PIXLEN STRPOS

|See Section 3 for a description of each command.

2-9 MACROS

Macros are groups of commands arranged to accomplish one or mere tasks and may be
considered programs; however, several macros may be grouped together (along with constants
and global variables) into a single program. Macros are written and transferred to the Test Set
by a Host System (PC with terminal emulating software). Once the macro is transferred to the
Test Set, the macro is stored in memory (non-volatile for HOST) until deleted by a *PMC or
FORGET command cor power is removed {Sp Tst only). Once in memory, macros can be
transferred to Flash Memory (see Section 4).

Macros are defined using the *DMC command (complying with IEEE-488.2) and have the form:

*DMC "name", command,... , command

Example: *DMC "Sguare”,Y=X**2;PRINT 'Y holds X squared®
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Once loaded intc memory, a macro is executed by entering the macro name. If the above macro
is loaded, entering Square executes the macro Square. Macros can be called out and executed
from other macros. However, a macro can only be transferred into memory if all macros called
out are defined macros, uniess the name of any undefined macro is in an INTERP command.

Example: *DMC *Test_1",BEGIN
Average
END

Example: *DMC "Test_2",BEGIN
INTERP "Total"
END

The macro Test_1 can be transferred into memory only if the macro Average is already defined.
Macro Test_2 can be loaded into memory because the siring Total is evaluated after execution of
the INTERP command. The macrc Total has tc be defined prior 1o Test_2 execution, otherwise
an execuiion error occurs.

Calt nesting is the extended process of calling out cther macros that call out other macros that
call out other macros, etc. Call nesting uses a limited stack to contain all the internal variables
and arrays for each macro called out. Reaching the stack limit initiates a memory error.

With TMAC, as opposed to |[EEE-488.2, macros are not limited to one line. Using the BEGIN
and END commands lets the macro contain muitiple lines, allowing large invelved macros, while
also providing clarity lacking with one line macros.

Example: *pMC '"Sguare_x",BEGIN
Y=X**2
END

A macro is deleted from memory using the FORGET command. All macres and variables
declared after the deleted macro was declared, are also deleted (because they may contain
references to the deleted macro). The *PMC command deletes all macros and declared variables
in memory regardless of location. Predefined macros, listed in Appendix A, are permanently in
memory and are unaffected by the *PMC or FORGET commands. The *LMC? query (HOST only)
returns a list of the macros and defined variables contained in memory (e.g., PRINT *LMC?).

The address of a macro (location of macro in memory) is assigned to a variable by using an
ampersand in the following manner:

A=&name
The EXEC command executes the macro at the address following the command.

BExample: ADD = gSguare_x
EXEC ADD

The first command loads the address of Square_x into ADD. The EXEC
command then executes Square_x.

The EXEC command can be used to call out undefined macros by simply declaring a variable and
using the variable as the address.

The *WAI command pauses command execution until ail previous operations are complete.
*WAL is used following SCREEN commands and commands involving routing changes or long
execution times.
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The amount of available memory is the only limit to the number of macros that can be loaded.
The ROOM command provides the amount of currently avaitable memory space in bytes.

Example: PRINT ROOM

Prints the number of available bytes left in memory on the color display (HOST) or
on the R8-232 terminal (Sp Tst).

Refer to 6-13 and 6-14 for HOST specific PROGram and MMEM commands used in executing
HOST specific macros from the Front Panel,

Refer to Section 4 for loading Sp Tst macros into memory for Front Panel execution,

2-10 MACROC DECISION POINTS

TMAC allows decision points to be placed inside a macro to allow different courses of actien.
For instance, if a condition is true, then one course of action is taken. If the condition is false,
then another course of action is taken., See CASE, IF, IF ELSE and IF ELIF {see Section 3).
Generally, a condition has one of the following relational cperators:

= Equal E Net equal
< Less than > Greater than
<= Less than or equal >= Greater than or egual
Example: IF x=6
PRINT y
ENDIF

Condition x equals § must be true for the next command (PRINT y) to execute;
otherwise, command execution passes to the command following the IF ENDIF
command, ignoring the print command.

Example: IF x!=z
PRINT v
ENDIF

Condition x I= z {x not egual to z) must be true for commands contained in the
IF ENDBIF command to execute.



Conditions may also contain logical cperators AND and OR. These operators connect two
conditions. An expression with an OR is true if one or both conditions are true. An expression
with an AND is true only if both conditions connected by the operator are true. Many logical
operators are possible in a condition.

Example: TIF x=6 0OR x!=z
PRINT vy
ENDIF

The above condition is true if either x is equal to 6 or if x is not equal to z or if both
are true,

Example: IF x=6 AND x!=z
PRINT v
ENDIF

This condition is true if both x is equal o 6 and x is not equal to z.

Example: IF W=3 OR U< 8 AND V=4
PRINT vy
ENDIF

This condition is true if either W is equal to 3 or both U is less than 8 and V is equal
to 4.

Mathematical operators can be used in conditions.
Example: IF wW> Z2%X*%3

The guantity 2*X*+*3 is calculated before compared to W.
Exampie: I1IF T = U&g++V

In this example, V is incremented and bitwise AND is performed before comparison
with T is performed.

Mathematical functions can aiso be used in conditions.
Example: 1IF ¥ = SQR(COS{(2*Freqg)}

In this example, the square recot of the cosine of the quantity of 2 multiplied by Freg
is calcutated before the quantity is compared to Y.

Conditionat expressions can be used without IF or other decisicn commands. Conditicnal
expressions alone return a t if true and a 0 if false.

Example: X=W<2#*y**)
If W is less than 2y2, X is setto 1. |f W is greater than 2y2, X is set to 0.
Exampie: X=W=ARZ (W)

I W is positive, W equals ABS(W)} and X is set to 1. If W is negative, W does not
equal ABS(W) and X is set to 0.
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2-11  VARIABLES AND ARRAYS IN MACROS

Variables and arrays are passed to a macro when executed by entering variables and arrays
(parameters) after the name of the macro. Inside the macro, characters $1, $2, $3...... $9 are
pltaceholders for the passed parameters. Parameters may be passed to macros during execution.

Example: *DMC "Compute",Y=$1%*$2; PRINT $1," TO THE POWER OF",$2," Is",Y

Entering Compute 4,3 executes the macro Compute and sets $1 equal 10 4 and $2
equat to 3. The displayed result: 4 TO THE ROWER OF 3 I8 64.

Example: VAR LIST[21={1,3,5}

*DMC "Average',BEGIN

VAR SUM=0

FOR N=0O TO s$1-1

SUM=5UM + $2IN]

NEXT N

PRINT "THE AVERAGE IS *,8UM/S$1
END

Average 3,LIST

The macro Average reads an array and finds the average of the elements of the array.
The fength and name of the array is passed upon macro execution. When Average 3,
LIST is entered, array LIST is passed using a FOR loop. The macro then prints the
average of the 3 array values.

Example: 2add=&Compute
EXEC Add, 4.3

A comma is placed before the variables when a macro is executed using the EXEC
command. This example executes the macro Compute and has the same result as the
first example.

The INPUT command allows data entry during macro execution. Data is entered using the Test
Set DATA ENTRY Keypad (HOST) or the RS-232 terminal keyboard {Sp Tst). For the HOST,

the INPUT command causes a blinking cursor to be displayed. The EDIT:WIDTH command limits
the width of the blinking cursor to n number of pixels.

Example: *DMC *Compute”,BEGIN

EDIT:COLOR:MENU 4 // Sets Input background color to Red.
EDIT:COLOR:LETTER 11 f/ Sets entered data color to Cyan.
EDIT:WIDTH 32 // Sets cursor width to 32 pixels.
INPUT X // Displayvs a blinking cursor

// and sets X to entered wvalue.
Ym§ 1oy
PRINT $1,"7T0 THE POWER QF " ,X," IS ",Y
END

It Compute 5 is entered to execute the macro and 3 is entered using the
DATA ENTRY Keypad (HOST), 5 T0 THE POWER OF 3 IS 125 is printed.
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2-12 MULTITASKING MACROS

Multitasking allows commang execution io alternate between different macros prior to their
compietion. This allows complex macros to be separated into more manageable macros.
Before sharing execution time with other macros, a macro must: 1} Be declared a task using
the TASK command; and 2) Be put into the schedule queue using the ACTIVATE command.

Multitasking requires the first macro in the schedule queue also be the last macro to finish
execution.

See Section 3 for a description of each command,

The foliowing commands provide multitasking control:

TASK ACTIVATE TPAUSE TSTOP
SLEEP KILL WAKE

Example: *DMC "Main™, BEGIN
ACTIVATE “"First"
ACTIVATE "Second®
A=0
B=(
WHILE A=0 OR B=0

TPAUSE

WEND
END

*DMC "First', BEGIN
FOR x = 1 teo 10
PRINT "FIRST"
IF x=3
A = 1
TsToPr
ENDIF
TPAUSE
NEXT x
A = 1
END

#DMC "Second” , BEGIN
n=l
FOR m=1 to 10
PRINT "SECOND"
IF n=2
TPAUSE
n=0
ENDIF
n=n+l
NEXT m
B = 1
END

TALS5K "Second® // Thesgse TASK commands are placed after macros
TASK "First® /7 Flrst and Second, because each macro must be
// defined before being declilared a task.

2-15



As the above list of commands are uploaded into memory (see Section 4), macros Main, First and
Second are defined, followed by the two TASK commands. The TASK command declares a
defined macro as a task. Hf a TASK command is encountered that declares an undefined macro,
an efror occurs.

Executing the macro Main places Main in the schedule queue and, then using the ACTIVATE
command, loads tasks First and Second into the schedule queue with Main. A WHILE loop

assures Main executes until First and Second have finished execution. The following sequence
occurs:
#® Macro execution enters WHILE loop, because conditions are met. The TPAUSE command is
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encountered which causes the execution of Main to pause and pass execution on to the next
macro in the schedule queue. The next macro in the schedule queue is First.

First begins execution, x is set to 1 and FIRST is printed. The IF ENDIF command is
skipped (x = 3), the TPAUSE command executes and command execution passes to Second.

Second begins execution, n and m are set to 1 and sECoND is printed. The IF ENDIF
command is skipped {n = 2) and n is incremented to 2. m is incremented to 2 and command
execution loops to top of the FOR loop. $ECOND is printed and the TPAUSE command inside
the IF ENBIF command executes passing command execution to Main.

Command execution begins again after the TPAUSE command and returns to the beginning
of the WHILE loop. A and B are compared and the TPAUSE command is executed, passing
command execution to First.

in First, command execution begins again after the TPAUSE command. x is incremented
te 2, command execution loops to the top of the FOR loop and FIRST is printed.

The IF ENDIF command is skipped (x # 3) and the TPAUSE command passes command
execution tc Second.

In Second, command execution begin again after the TPAUSE command. n is set to 0 and
then incremented to 1. m is incremented to 3 and command execution loops to the top of the
FOR loop. SECCHND is printed, the IF ENDIF command is skipped (n = 2) and n is
incremented to 2. m is incremented to 4 and command execution loops to the top of the
FOR loop. SECOND is printed and the TPAUSE command inside the FOR loop executes
passing command execution to Main,

Command execution begins again after the TPAUSE command and returns to the beginning
of the WHILE loop. A and B are compared and the TPAUSE command is executed, passing
command execution to First,

in First, command execution begins again after the TPAUSE command. x is incremented

to 3, command execution loops to the top of the FOR loop and FIRST is printed. A is set

to 1 and the TSTOP command executes taking First out of the schedule queue. Command
exacytion passes fo Second.

tn Second, command execution begin again after the TPAUSE command. n is set to O and
then incremented to 1. mis increment to 5, command execution loops to the top of the FOR
loop and SECOND is printed. The IF ENDIF command is skipped (n = 2) and n is
incremented to 2. m is incremented to 6, command execution loops to the top of the FOR
loop and s=CoND is printed. The TPAUSE command is executed, passing command
execution to Main.




Command execution begins again after the TRAUSE command and returns {o the beginning
of the WHILE loop. A and B are compared and the TPAUSE command is executed, passing
command execution to Second (Main and Second are the only remaining macros in the
schedute queue).

In Second, command execution begin again after the TPAUSE command. n is set to 0 and
then incremented to 1. m is increment to 7, command execution ioops to the top of the FOR
lcop and SECOND is printed. The IF ENDIF command is skipped (n = 2} and n is
incremented t¢ 2. m is incremented to 8, command execution foops to the top of the FOR
loop and SECOND is printed. The TPAUSE command is executed, passing command
execution to Main.

Command execution begins again after the TPAUSE command and returns to the beginning
of the WHILE loop. A and B are compared and the TPAUSE command is executed, passing
command execution to Second.

in Second, command execution begin again after the TPAUSE command. n is set to 0 and
then incremented to 1. m is increment to 9, command execution loops to the top of the FOR
loop and SECOND is printed. The IF ENDIF command is skipped (n = 2) and n is
incremented to 2. m is incremented to 10, command execution loops to the top of the FOR
loop and SECOND is printed. The TPAUSE command is executed, passing command
execution to Main.

Command execution begins again after the TPAUSE command and returns to the beginning
of the WHILE loop. A and B are compared and the TPAUSE command is executed, passing
command execution to Second.

In Second, command execution begin again after the TPAUSE command. n is set to G and
then incremented to 1. m is increment to 11, command execution leaves the FOR loop.

B is set to 1, and macro Second finishes execution leaving only Main in scheduie queus.
Command execution is returnad to Main,

The conditional expression of the WHILE loop is now false, causing command execution to
leave the WHILE loop. Macro Main finishes execution,
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2-13 DISPLAY AND SOUND CONTROL

TMAC allows creation of new screen displays and changes tc display screen configurations.
Different colors can be used. Windows can be created and moved. Pixels, boxes, lines and
figures may be drawn and placed anywhere on the color display. Screen page control makes
applications such as animation possible. Audio cues can be implemented.

Some commands work in both the HOST or Sp Tst. Other commands work only with one or
the other as indicated.

2-13-1  COLORS
Table 2-2 lists the 16 colors, according to selection number, avaiiable on the celor display.
COLOR NUMBER COLOR NUMBER
Biack 0 Dark Gray 8
Dark Blue 1 Blue 9
Dark Green 2 Green 10
Dark Cyan 3 Cyan 11
Dark Red 4 Red 12
Dark Magenta 5 Magenta 13
Brown 6 Yellow 14
Light Gray 7 White 15

COLOR commands change the color selection for the color display except for Soft Function Keys

Table 2-2 Colors and Color Selection Numbaears

and menus which are changed by EDIT:COLOR commands (HOST only).

Colors are entered using selection number or constant name (see Appendix A).

The foliowing commands are used to control the foreground and background colors, the text and
background colors of built-in HOST menus and the colors for the Soft Function Keys:
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COLOR COLOR?

BCOLCR

tt’he following EDIT commands only apply to the HOST.

EDIT:COLOR:MENU
EDIT:COLOR:LETTER
EDIT:COLOR:SOFT:BOX
EDIT:COLOR:SOFT:LETTER
EDIT:COLOR:SOFT:SELECT
EDIT:WIDTH

EDIT:COLOR:MENU?

EDIT:COLOR:LETTER?
EDIT:COLOR:SOFT:BOX?
EDIT:COLOR:SOFT:LETTER?
EDIT:COLOR:SOFT:SELECT?

See Section 3 for a description of each command.




2-13-2 COLOR DISPLAY

The display subsystem divides the color display screen into pixels: 640 in the horizontal
direction and 350 in the vertical direction. Window and graphic commands use these pixels

to determine screen location. Screen locations are specified using a coordinate system with
point 0,0 located in the top left corner of the dispiay screen. The positive horizontal component
is to the right and the positive vertical component is in the downward direction.

2-13-3  WINDOWS

Windows, used primarily for menus, can be created and moved. There can be up to 15 windows
on a screen at one time. Windows are numbered in the order they are opened and must be
closed in reverse order if overlapped. The last window opened is the selecied window uniess
selection is changed by a WSEL command. Windows can be any size or color and can be
moved to any location on the screen. Foliowing are the window commands:

CLS SCREEN:USER USER
WOPEN WMOVE WCLOSE
WSEL WINDOW?

See Section 3 for a description of each command.

Print commands executed while a window is open prints inside the currently selectad window.
To print outside the windows, select window 0 (background screen).

Example: VAR Winl,Win2
CLS5
WOPEN green, 100,50,250,300
Winl=WINDOW?
WOPEN red,300,200,550,250
PRINT "WIN 2"
Win2=WINDOW?
WSEL Winl
PRINT *"WIN 1°¢
WSEL 0
PRINT "7THIS IS5 THE BACKGROUND™

These commands produce the following dispiay:

4 ~

THIS 18 THE BACKGROUND

8618010

Figure 2-1 Window Example

The display control software forces the window locations and sites to the nearest muitipie

of eight (byte size). Therefore, the user should determine the location values prior to opening or
moving a window.
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2-13-4 SOFT FUNCTION KEY DISPLAYS

Soft Function Key definitions and the Soft Function Key frame at the bottom of the dispiay screen
are added using the following commands:

KEYPAD:SOFT KEYPAD:LABel KEYPAD:ERASE

See Section 3 for a description of each command.

Example: cCLsS
KEYPAD: SOFT
REYPAD:LAB 3," Test"

The following is shown on the Test Set color display;

'S ™\

\ 4 BB1801Z

Figure 2-2 Soft Function Key Example

2-20



- 2-13-5  GRAPHICS AND TEXT

The following graphics and text commands create text, pixels, lines, boxes and user-defined
shapes for display:

XY PIXEL DRAW BOX
HEIGHT XYPRINT PRINT ELLIPSE!
ICON" CENTER? ERASE:TEXT?2 HPRINT?
LJPRINT? PIXLEN?? RJPRINT?

1. HOST only.
2. 8p Tst only.

For Sp Tst operation, the PRINT command prints out the OPT. RS-232 Connector and the
HPRINT (host print) command prints on the color display of the Test Set.

See Section 3 for a description of each command. ]

Example: XY 400,100
COLOR blue,black
PITXREL
DRAW 200,100,250,300,red
BOX 0,250,20,35%0,120,green
BOX 1,280,200,550,280, magenta

See Table 2-2 for available colors and color numbers. [

This set of commands creates the following graphics displayed in Figure 2-3.

® Blue pixel at point 400,100 and red fine from point 200,100 to
point 250,300.

® Hollow green box with top left corner at peoint 250,20 and lower right
corner at point 350,120.

® Solid magenta box with top left corner at point 280,200 and lower right
corner at point 550,280.

' ™

\. v 618011

Figure 2-3 Graphics Examples
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Example: paTa bitsr{#hFFFFFBFF,#hFFCFFPFF,#EFFFFFEFF,#hFPC?FF?F,
#hFFF?FB?F,#hF?CF?FFF,#hF?FFFBFP,#hF?CFFFFF,
#hOOFGOBCG,#hODOFOOO?,#hOOFQGECO,#hOOOFOOOF,
#hUGFOGBCO,#hOOOFOOOF,#hOOFOOBCG,#hOOOFOOQF,
#hOGFOG3?F,%hFCOFFFFF,#hOOFOOBFF,#hFCGFFFFF,
#hOO?GOBFF,#hFCOFFFFF,#hOOFGGBFF,#hFCOF?FFF,
#hOOFOOBCO,#hGGOF7EGO,#hGOFOOECO,#hOOOFEFGO,
#hOGFOGBCO,#hOGOPOFSO,#hGGFOOBCO,#hOOGFO?EO,
#h?FFFF3CG,#hOOOFGl?8,#hFFFFF3CO,#hOOOFOOFC,
#hFFFFFBCO,#hOOGFGOEE,#hFFFFFBCO,#hOOOFOOlF}

XY 300,130
TCON 64,20,bits

The example creates the following image:

's \

IFR

~ s BG180086

Figure 2-4 |CON Example

2-13-6  VIDEO PAGE CONTROL (HOST Only)

Two screen displays are available: one active and one static for use as pages to switch back and
forth. Two video pages allow the user to construct or make changes to a screen display before
actually displaying the new screen. Video Fage Control allows the user to specify which video
page to currently display or to copy from one to the other.

ViDEOpage:SET VIDEOpage: COPY

LSee Section 3 for a description of each command.

2-13-7 AUDIO TONES

Audio tones are generated using the SOUND command {see SOUND command in Section 3).

There are two predefined macros, Chirp_1 and Chirp_2, that produce a short series of tones.
Chirp_1 and Chirp_2 are detailed in Appendix A.
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2-14 SYSTEM COMMANDS
2-14-1 SYSTEM KEY COMMANDS

The System Key commands assign Front Panet Keys to command strings that can execute
macros. Command strings are limited to 80 characters. Only 16 keys can be assigned at one
time. Appendix B iists Front Panel Keys with keycodes. Appendix A lists Front Panel Keys
having predefined constants.

The following are the Key commands:

8YSTem:KEY:DEFine! SYSTem:KEY:DELete!
SYSTem:KEY' S5YSTem:KEY?!
KEYPAD:CLAIM! KEYPAD:UNCLAIM'
KEY KEY?

1. HOST only.

ISee Section 3 for a description of each command.

2-14-2 SYSTEM ERROR COMMAND

The 8YSTem:ERRor command reports system errors. See Section 3 for a description of this
command.

2-14-3 SYSTEM DEFAULTS COMMANDS (HOST Only)

The System Defaults commands restore settings in the HOST to default states.

" 8YSTem:DEFaults SYSTem:DiSPlay:DEFaults
5YSTem:CURsor:DEFaults

]See Section 3 for a description of each command.

2-14-4 SYSTEM PLOT COMMANDS (HOST Only)
The System Plot commands select the GPIB or HOST R8-232 Connector for pletter output.

SYSTem:PLOT:GPIB SYSTem:PLOT:SERial

§See Section 3 for a description of each command.

2-14-5 SYSTEM TIME AND DATE COMMANDS

System Time and Date commands allow setting and recording the date and time, in addition to
determining elapse time.

SYSTem:DATE? SYSTem:DATE
SYSTem:TIME? SYSTem:TIME
SYSTem:MiLlLlIsec? TICKS?

See Section 3 for a description of each command.
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2-14-6 SYSTEM RS-232 CONFIGURE COMMANDS

The following commands, applying only to the HOST, allow the Test Set to controf another
device using serial RS-232 communication. Commands unique to the device controlled are sent
as strings. Responses are received as strings.

SYSTem:PTHRough:SERial SYSTem:PTHRough:SERial?
SYSTem:PTHRough:SERial:QUEue? SYSTem:PTHRough:SERial:KEY?

The following commands, applying to the HOST and Sp Tst, edit the RS-232 parameters remotely
and select the R5-232 Connector for printer output:

SYSTem: COMMunicate:SERial:BAUD
SYSTem:COMMunicate: SERial:PARIty
SYSTem:COMMunicate:SERial:BITS
SYSTem:COMMunicate:SERial:SBiTs
SYSTem:COMMunicate:SERial:PACE
SYSTem: COMMunicate:SERial:ECHO
SYSTem:COMMunicate:SERial:PRINTer

ISee Section 3 for a description of each command.

2-15 GPIB OPERATION

The Sp Tst operates as a GPIB Talker/Listener device. The HOST operates as a GPIB
Talker/Listener, Controlier, Talk Only or Listen Only device. The GPIB Mode of Operation is
selected using commands received through the R8-232 Connector, commands from a macro
executed within the Test Set or from the Front Pane!l Auxiliary Functions Menu.

Commands are received and transmitted as strings on GPIB. Convert all commands to strings
before transmitting. Precede non-printable characters with the \ character to transmit.

Both the HOST and the Sp Tst can operate on the same GPIB at the same time, using different
addresses.

2-15-1  OPERATING TEST SET USING GPIB COMMUNICATION (Sp Tst Only)

The Sp Tst is a GPIB Talker/Listener. The Sp Tst provides a user-defined Status Byte to
generate Service Requests. The following commands are used when operating the Sp Tst on the
GPIB:

GPIB:ADDRess GPIiB:MASK GPIB:SRQ

See Section 3 for a description of each command.
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2-15-2  OPERATING TEST SET USING GPIB COMMUNICATION (HOST Only}

For the Test Set to become a GPIB Talker/Listener, Talk/Listen is selected as the GPIB Mode.
This function is performed remotely by executing the following command:

SYSTem:COMMunicate:GPIB:ADDRess

The following suggested procedures operate the HOST Test Set using GPIB communication:

A. Initialization of the Test Set

® Prepare Controlier for adding the HOST Test Set to the GPIB.
@ Clear the HOST Test Set {see *CLS in Secticn 3).

@ Send "*ESE 1" command to Test Set. This command sets the event register of the
Standard Event Status Register to 1 to allow reading of the operation complete bit.

B. Sending Commands to Test Set

® Send “*SRE 36" command to the Test Set. This command sets the Service Request
enable register to generate an RQS upon the occurrence of an OPC or Error.

Send desired command with "*OPC” command following.
Wait for RQS bit to be set {bit 6 of Status Byte) or for a time out.

@
&
® Retrieve Status Byte of Test Set and store response to value variable.
@ |f (value AND 4) is true, send error has occurred.

@

If (value AND 4) is false and (value AND 32) is true, command executed.

C. Sending Queries to Test Set

@& Send "+*SRE 20" command to Test Set. This command sets the Service Request
enable register to report the Message Available (MAV) bit and error bit.

Send query command to Test Set.
Wait for BQS bit to be set (bit 6 of Status Byte) or for a time out.
Retrieve Status Byte of Test Set and store response to value variable.

If (value AND 4) is true, send error has occurred.

e @ & @ @

if (value AND 4) is false and (value AND 16) is true, send read command to return
results of guery. ' '

D. Sending Macros to Test Sset

Perform the following procedure until ail command lines of macro are sent to Test Set,
@ Send command line to Test Set.
® Wait for CMPL (completed I/O) or for a time out.

® If time out, stop sending of macro. Restart sending of macro (see *PMC in Section 3).
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2-156-3  TEST SET OPERATING AS GPIB CONTROLLER (HOST Only)

For the Test Set to become a GPIB controller, the address of the Test Set must be set to an
address that does not conflict with a slave device address (30 is advised) and the GPIB
Operation Mode must be set to Controller. The commands used to set these parameters are:

SYSTem: COMMunicate:GPIB:ADDRess
SYSTem: COMMunicate:GPIB:CONTroller

Once the Test Set is made a GPIB Controller, the talker/listener status is returned by repeating
the SYST:COMM:GPIB:ADDR command. The following commands are used when operating the
Test Set as a GPIB Controller:

SYSTem: COMMunicate: GPIB:SLLAVe
8YSTem:PTHRough:GPIB
5YSTem:PTHRough:GPIB?

EYSTem: COMMunicate: GPIB:DCL
SYSTem: COMMunicate:GPIB:GET
SYSTem: COMMunicate: GPIB:CMD
SYSTem: COMMunicate: GPIB:SRQ?
SYSTem:COMMunicate. GPIB:SPOLL?

lSee Section 3 for a description of each command.

2-15-4 TEST SET OPERATING AS TALKER ONLY (HOST Only)

When the Test Set becomes a GPIB Talk Only device, addressing is unnecessary. The Test Set
must be the only talking device on the GPIB bus and the remaining devices must be compatible
listeners. The following command selects Talk Only as the GPIB Mode of Operaticn.

SYSTem:COMMunicate:GPIB: TONIy

See Section 3 for a description of this command.

To select the Talk/Listen GPIB Mode of Operation again, reset the Test Set address using the
SYST:COMM:GPIB:ADDR command.

2-15-5 TEST SET OPERATING AS LISTENER ONLY (HOST Only)

When the Test Set becomes a GPIB Listen Only device, the address is set first using the
SYST:COMM:GPIB:ADDR command. After setting the address, the following command selects
l.isten Only as the GPIB Mode of Operation.

SYSTem:COMMunicate: GPIB:LONIy

See Section 3 for a description of this command.

To select the Talk/Listen GPIB Mode of Operation again, reset the Test Set address using the
SYST:COMM:GPIB:ADDR command.
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2-15-6 TEST SET GPIB PRINT CONTROL (HOST Only)

The following command allows the user to direct the output of the printer to the GPIB Connector:

SYSTem:COMMunicate:GPIB:PRINTer

|See Section 3 for a description of this command,

2-15-7 TEST SET FREQUENCY CONTROL (HOST Only)
The following commands provides the user the following remote capabilities:

& To slave the RF Generator, Receiver and Spectrum Analyzer frequency, together. When a
user enters a frequency through either one of the three operations, the remaining two
operations automaticaily change o the identical frequency.

@ To configure, manipulate or query settings in the Frequency List.

The following TMAC commands provide frequency controls for the HOST in that affect muitiple
operation modes:

SYSTem:FREQuency:LOCK SYSTem:FREQuency:LOCK?
SYSTem:FREQList:GENerator SYSTem:FREQList:GENerator?
SYSTem:FREQList:OFFset SYSTem:FREQList:OFFset?
SYSTem:FREQList:RECeiver SYSTem:FREQLisi:RECeiver?
SYSTem:FREGLIst:SCAN SYSTem:FREGLIist:SCAN?

See Section 3 for a description of each command.
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2-16 STATUS SUBSYSTEM (HOST Only)

TMAC provides an implementation of the Event Status register structure as designated by
IEEE-488.2 and SCPI Standards. Standard Event, Operation, Operation Instrument,
Questionable, Instrument and Instrument Summary Status Registers and their relationship to
one ancther are shown in Figure 2-6.

2-16-1  STATUS REGISTERS

Each Status Register shown in Figure 2-6 consists of a conditior, event and enable register
shown in Figure 2-5. The condition register continually receives data coming into the Status
Register. When a bit is changed from 0 to 1 for the first time since being cleared, the same bit
in the event register is set 1o 1. The event register is only changed by the first 0 to 1 transitions
that occur in the condition register. The condition or event registers are cleared when read.

The 16 bits of the event register and the 16 bits of the enable register underge a bitwise AND
operation. In order for an event register bit o be reported, the corresponding bit in the enable
register must be setto 1. The 16 bits resulting from this bitwise AND operation undergo an OR
operation with each other. The result is 1 if cne or more bits were 1.

CONTINUOUSLY MONITGRED STATUS

/|

CONDITION REGISTER

|
16 BITS E

EVENT REGISTER

16 BITS

STATUS REGISTER
CUTPUT

16 BITS

ENABLE REGISTER

8818008

Figure 2-5 HOST Status Register Description
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STATus:PRESet

Sets all bits in enable registers to an initialized condition. Presets the enable registers of
the foliowing status registers to the associated condition:

STATUS REGISTER CONDITION
Operation Status OFF (#h0000}
Operation Instrument CFF (#h0000)
Questionable Status OFF {(#h0000)
Instrument Status ON {#h7FFF)
Instrument Summary ON {(#h7FFF)

2-16-2 STATUS BYTE

The Status Byte reports an occurrence in any of the Status Registers. and is used to activate a
SRQ message and the RQS bit (bit 6 of the Status Byte) (see Figure 2-6). A Status Byte bit
determines an SRQ and RQS if the corresponding Service Request enable register bit is set to 1.
Bits 0 to 5 and bit 7 of the Status Byte and the same bits of the Service Request enable register
undergo a bitwise AND operation. The resulting bits of the AND operation undergo an

OR operation. If any of the enabled Status Byte bits are 1, an SRQ is generated and the

RQS Status Byte bit {bit 6) is setto 1.

STATUS SERVICE REQUEST
BYTE ENABLE REGISTER
0 0
L 1
ERROR-QUEUE NOT EMPTY ) )
QUESTIONABLE STATUS , | BITS 05,7  8ITS$0-5,7 [ o
MESSAGE AVAILABLE . \ﬂfD I 4 —
STANDARD EVENT ; E .
N A
OPERATION STATUS , }/ -
Ko OR S
1BIT
SRQ GENERATION
03401001

Figure 2-7 HOST RQS Bit and SRQ Generation
The following commands pertain to the Status Byte and Service Request enable register:

*SRE *SRE? *S3TB?

See Section 3 for a description of each command.
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2-16-3 STANDARD EVENT STATUS REGISTER

The Standard Event Status Register contains an operation complete bit, several error bits and a
power on bit. Figure 2-6 shows the Standard Event Status Register bits. The power on bit is
set to 1 following power up of the Test Set. The following commands control this register:

*ESE *ESE? *ESR?
“OpPC *OPC?

See Section 3 tor a description of each command.

Example: *DMC "ERROR_CHECK",BEGIN // Define macro named ERROR_CHECK.

*RSE 61 // Enable sStd Event S5tatus Register.
IF (*ESR & 1}= 0 // Check Operation Complete bit.
IF (*ESR? & 4)=1 // If Standard Ewvent Status Register
PRINT "QUERY ERROR" // reports Query Error, print message.
ELIF (*ESR?Y & 8)=1 // If Standard Event Status Register

// reports Device Specific EBrror,
PRINT "DEVICE SPECIFIC ERROR" // print message.

ELIF (*ESR?Y & lo)=1L // I Std Event Status Rgtr reports
PRINT "EXECUTION ERROR"// Execution Error, print message.
BLIF (*ESR? & 32)y=1 // If Srandard Event Status Register
PRINT "COMMAND ERROR" // shows Ceommand Errcer, print message.
ELSE // TIf std Event Status Rgtr does not

PRINT “NO ERRCOR DETECTED®" // report an error type, print msg.

2-16-4 OPERATION STATUS REGISTER

The Operation Status Register contains the Waiting For Arm, Waiting For Trigger and Instrument
Summary bits. The Operation [nstrument Register sets the Instrument Summary bit (see 2-16-5).
The following commands control the Operation Status Register:

STATus:OPERation:CONDition? STATus:CPERation:ENABLe
STATus:OPERation:ENABLe? STATus:OPERation:EVENt?

See Section 3 for a description of each command.
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2-16-5 OPERATION INSTRUMENT REGISTER

The Operation Instrument Register is used with the INITiate and FETCh commands. Once an
INITiate command is completed and the meter is ready to be read, the appropriate meter ready
bit is set to 1. This indicates the meter is ready for the FETCh command. The following STATUS
commands controf the Operation Instrument Register:

STATus:OPERation:INSTRument:CONDition?
STATus:OPERation:INSTRument:ENABLe
STATus:OPERation:iNSTRument:ENABLe?
STATus:OPERation: INSTRument: EVENt?

ESee Section 3 for a description of each command.

2-16-6 QUESTIONABLE STATUS REGISTER

The Questicnable Status Register reports events that could bring Test Set results into question.
The Instrument Status Register provides the input. Figure 2-6 shows events reported by both
registers. The following STATUS commands control the Questionable Status Register:

STATus: QUEStionable: CONDition? STATus:QUEStionabie:ENABLe
STATus. QUEStionable:ENABLe? STATus:QUEStionable:EVENt?

]See Section 3 for a description of each command.

2-16-7 INSTRUMENT STATUS REGISTER

The Instrument Status Regisier reports meter readings exceeding the upper and lower limit of
the AF, RF Power, FM Deviation, AM Modulation and Distortion Meters, The results of the
fnstrument Summary Status Register {(an extension of the Insirument Status Register) are also
reported. The following STATUS commands controi the instrument Status Register.

STATus:QUEStionable:INSTRument:CONDition?
STATus:QUEStionable:INSTRument:ENABLe
STATus:QUEStionable INSTRument:ENABLe?
STATus:QUEStionable:INSTRument:EVENt?
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2-16-8 INSTRUMENT SUMMARY STATUS REGISTER

The Instrument Summary Status Register acts as an extension of the Instrument Status Register.
The Instrument Summary Status Register reports the exceeding of the upper and lower limit of
the SINAD and Phase Meter and Digital Multimeter. Following are STATUS commands controlling

the instrument Summary Status Register.

STATus:QUEStionable:INSTRument:ISUMmary: CONDition?
STATus:QUEStionable:INSTRument:1SUMmary:ENABLe
STATus:QUEStionable:INSTRument:[ISUMmary:ENABLe?
STATus:QUEStionable: INSTRument: ISUMmary:EVEN1?

The following example performs a DMM reading and checks the Status Byte for the reporting of
the DMM Upper or Lower Limit being exceeded. The enable registers of the instrument
Summary, Instrument and Questionable Status Registers are set to pass the information to the

Status Byte.

Example: *DMC "DMM_READ",BEGIN
STAT:QUES: INSTR: ISUM:ENABLE 12

STAT:QUES: INSTR: ENABLE 2

STAT:QUES:ENABLE 8192
*CLS
SCREEN: DMM

PPRINT M_DMM?
IF {(*8TB? & 8)

i
)

PPRINT "limit exceeded"
ELSE

PEPRINT "limit not exceeded”
ENDIF
END

/1
l
/Y
/Y
i
/
/H/
/S
Y/
£/
/i
[
;Y
/Y
//
/i
l/
{/
i/
/Y

Define macro named DMM_READ.

Set enable register to read DMM

Upper and Lower Limit exceeded.
Set enable register to pass the
Instrument Summary Status

Register result.

Set enable reglster to pass the
Instrument Status Regisfer result.
Clear all cendition and event
reglsters,

Display DMM Operation Screen.
Print DMM reading to Host.

If Status Byte reporis

CGuestionable Status bit as 1,
rint limit exceeded to Host.

Tf Status Byte reports

Questionable Status bit as 0,

print limit not exceeded to Host.
End IF statement.

End macro DMM_READ.
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2-17 |EEE 488.2 COMPLIANCE COMMANDS

TMAC contains the following IEEE-488.2 mandated commands:

COMMAND CESCRIPTION WHERE USED
*CLG Clear Status HOST and Sp Tst
*BoT Detine Device Trigger HOST
*OGMC Define Macro HOST and Sp Tst
*EMC Enable Macro HOST
*EMC? Enabte Macro guery HOST
*ESE Standard Event Status Enable HOST
*ESE? Standard Event Status Enable query HOST
*ESH? Standard Event Status Register query | HOST
*{DN7? ldentification guery HOST and Sp Tst
*LMC? List Macro Query HOST
QPG Operation Complete HOST
*GPC? Operation Complete query HOST
*OPT? Option identification query HOST
*PMC Purge Macro HOST and Sp Tst
*RCL Recall HOST
*RST Resst HOST
*SAY Save HOST
*SRE Service Reguest Enable HOST
*SHE? Service Reqguest Enable guery HOST
*STB7 Read Status Byte query HOST
*TRG Trigger HOST
*TET? Self-Test query HOST
*WAL Wait Tc¢ Continue HOST and Sp Tst

See Section 3 for a description of each command.

Table 2-3 {EEE 488.2 Compliance Commands

2-18 GENERAL AND SPECIFIC TMAC COMMANDS

Section 3 discribes in detail TMAC commands that are common to both the HOST and Sp Tst.
TMAC commands specific to HOST and Speciai Test are described in Sections 8 and 9,
respectively.
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SECTION 3 - GENERAL TMAC COMMANDS

The following pages contain General TMAC commands (commands that apply to IFR-1800CSA
Host and Special Test [Sp Tstl); listing use, syntax and action. Exampies are also provided
to aid in the understanding of the commands. Cross references to related commands are also
included. Commands are listed in alphabetical order.

o
USE Addition operator or positive unary operator.
SYNTAX argumenti+argumentz or +argument3
ELEMENT DESCRIPTION
argumentl Any constant, variable, number, string or any expression that
evaluates to a number or string.

argument2 Same as argument?, except must be of the same type used
for argumentl.

argument3 Any constant, variable, number or any expression that
evaluates to a number.

ACTION Adds two expressions or indicates the positive value of an exprassion.
{argumentX may be any numerical value, variabie or any mathematical
operation resulting in a numerical value.)

EXAMPLES G=4-+F // Assigns 4 added te the value of F to G.
AL = Bl + B2 /7 Assligns value of Bl added to B2 to AA.
+X // The value of X (i.e., no change).

UsSE Subtraction cperator or negative unary operator.

SYNTAX argumenti-argument2 or ~argument3
ELEMENT DESCRIPTION
argumentt Any constant, variable, number, string or any expression that

evaluaies {o a number or siring.
argument2 Same as argument?, except must be of the same type used
‘ for argumentt.
argumeni3 Any constant, variable, number or any expression that
evaluates to a number,

ACTION Subtracts the value of argument2 from the value of argument! or assigns a
negative value to the value of argument3s.

EXAMPLES H= 1-5% // Assigns the resultant value of 5

// subtracted from the value of I to H.
Vo= U-T // Assigns the resultant value of T

// subtracted from the value of U to V.
-5 /{ The negative or opposite valuse of B.
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USE

Bitwise complement.

SYNTAX ~argument
ELEMENT DESCRIPTION
argument Any constant, variable, number or any expression that
evaluates to a number.
ACTION Inverts the binary representation of the operand using the one's complement
form of negative numbers.
SEE ALSO &, *, 1, AND, OR
EXAMPLE X o= ~f /7 0110 (6) is inverted to 1001
// (one’'s complement of -7) and
// assigns -7 to X.
!
USE Logical negation (NOT) unary operator.
SYNTAX targument
ELEMENT DESCRIPTION
argument Any constant, variable, number or any expression that
evatuates to a number.
ACTION Feverses the truth value.
SEE ALSO ~, &, *, |, AND, OR
EXAMPLE ‘D // The example is true when D eguals 0.

** (Double Asterisk)

USE
SYNTAX

ACTION
EXAMPLES

3-2

Exponential operator (does not conform to SCPI Standard).

argumentt**argument2

ELEMENT DESCRIPTION

argumentt Any constant, variable, number or any expression that
evaluates tc a number.

argument2 Same as argument’?,

Raises value of argument? to the power of the value of argument2.

y=4%% -7 // Assigns 4 raised to the -2 power to vy.
MM = NN**4 // Rssigns NN ralsed to the 4th power

S to MM.
Freg = C**D // Assigns C raised to the D power to Freg.



* (Single Asterisk)

USE Multiplication operator.
SYNTAX argumenti*argument2
ELEMENT DESCRIPTION
argumentt Any constant, variable, number or any expression that
evaluates to a number.
argument?2 Same as argument?.
ACTION Multiplies argumentt by argument2.
SEE ALSO /
EXAMPLES x=4%6 // Akssigns 4 multiplied by 6 to x.
T = 25%*3 // Assigns 25 multiplied by S to T.
JJ = K*LL // Assigns K multiplied by LL to JJ.
/
Usk Civision operator.
SYNTAX argumentitlargument2
ELEMENT DESCRIPTICON
argumentl Any constant, variable, number or any expression that
evaluates to a number.
argument2 Same as argument! except cannot be zero.
ACTION Divides the value of argument? by the value of argument2.
SEE ALSO *
EXAMPLES Y=8/3.867 // Assigns the guotient of 8 divided
/7 by 3.867 to Y.
Z o= x/7 // Assigns the guotient of x divided
/7 by 7 to Z.
P-= Q/R // Assigns the guotient of @ divided
// by R to P.

A command to divide by zero results in an error message.
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Y

USE Modulo operator (does not conform to SCPI Standard).

SYNTAX argumenti%%argument?

ELEMENT DESCRIPTION

argumenti Any constant, variable, number or any expression that
evaluates to a number.

argumentz Same as argumenti, except cannot be zero.

ACTION Returns the remainder (an integer) of a division operation. If not integers, the
operands are truncated.

EXAMPLES x=7%3 // Assigns 7 modulo 3 to x (x=1).
RE=16%4 // Assigns 16 modulo 4 to RR (RE=0) .
N=20.5%3.3 // Asgigns 20 module 3 to N (N=2).
M=Z7%1L // Assigns 27 modulo the wvalue of L to M.

<<

USE Shift teft operator.

SYNTAX argumenti<<argument?

ELEMENT DESCRIPTION

argument? Any constant, variable, number or any expression that
evaluates to a positive number.

argument? Same as argumentt,

ACTION Shifts the binary representation of the integer value of argument? to the left
the number of bits specified by the integer value of argument2. Emptied bit
positions {as result of shifting) are filled with zeros. Shift operators use the
two's complement representation for negative numbers.

Shifts a maximum of 31 bit positions, but argument? can be greater than 31.
Use the foliowing equation to calculate the number of bit positions shifted to
the left: NumShifted = argument? % 32.
SEE ALSO >>
EXAMPLES VAR DIV4
m o= 2
DIV4 = TH<<m / 8hifts 75 (1001011) left 2 bits to
f/ to become 300 (100101100) and is
// assigned to DIV4E. DIV4 = 300,,.

¥ o= -189<<3 /4 Shifts -19
A/ {#DLIT1131111123311231221731212102101)
/7 leftc 3 bilts to bhecome -15%
A/ {#b11L11133031 13831332 121333101101600)
// and 1ls assigned to X, X = -152,.
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>

USE Shift right operator.

SYNTAX argumenti>>argument?

ELEMENT DESCRIPTION

argumentt Any constant, variabie, number or any expression that
evaiuates to a positive number.

argument? Same as argumentt.

ACTION Shifts the binary representation of the integer value of argument? to the right
the number of bits specified by the integer value of argument2. Emptied bit
positions {as result of shifting) are filled with zeros. Shift oparators use the
two's complement representation for negative numbers,

Shifts a maximum of 31 bit positions, but argument2 can be greater than 31.
Use the following equation to calculate the number of bit positions shifted to
the right; NumShifted = argument2 % 32.
SEE ALSO <<
EXAMPLE 0 = ld=>1 // Snifrs 14 (13110} right 1 blt to
// to bpbecome 7 {(0111) and ‘is
/7 azsigned to . O = 7.

&

USE Bitwise AND

SYNTAX argumenti&argumeniz
ELEMENT DESCRIPTION
argumenti Any constant, variable, number or any expression that

evaluates to a number.
argumentz Same as argumentt,

ACTION Performs AND operation on gach bit of the integer binary representation of two
operands. Table 3-1 lists the bit combinations and the AND operation results.

OPERAND 1 OPERAND 2 AND RESULT
0 O 0
0 1 0
1 G ¢
1 i i
Table 3-1 Bitwise AND Operation Resulls
SEE ALSOC Lo~ A 1 AND, OR
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EXAMPLES JT = 4 & 6 // 0100 (4) is ANDed to 0110 (6&).
// The resultant value is 0100 (4} .

/4 JJ 1s assigned the value of 4.
ww = 12 & 10 /7 1100 (12} is ANDed to 1010 (10).
// The resultant value is 1000 (8).

/o ww 15 assigned the wvaluse of 8.

A

USE Bitwise XOR {conflicts with SCPI Standard for Exponential operator).

SYNTAX argumentitargument?

ELEMENT DESCRIPTION

argumentt Any constant, variable, number or any expression that
evaluates tc a number.

argumentz2 Same as argument’.

ACTION Performs Exclusive-OR (XOR) cperation on each bit of the integer binary
representation of argument! and argument2. Table 3-2 lists the bit
combinations and the XOR operation results. Operand 1 represents a bit in
argument? and Operand2 represents the associated bit in argument2.

OPERAND 1 OPERAND 2 XOR RESULT
6] 0
0] 1
H 1
1 Q
Table 3-2 Bitwise XOR Operation Results
SEE ALSO Lo~ &,
EXAMPLES v = 4 6 // The left bits of 4 {100) and 6 {110}
// are the same (both 1) providing an XOR
// result of 0. The middle bits are
/f different (0 and 1) providing an XOR
// result of 1. The right bits are the
// same (both 0} providing an XOR result
fFoof G Therefore the total result of
// the XOR operatlion 1s 010 (2}; v is
/) aszigned the value of 2.
v o= 1Z "~ 10 S/ 012 (1100) and 10 (1010} 1s exclusive-
// OR’ed together, resulting in the value
// of 0110 (6) because the end bits are
// the same and the middle bits are
/4 different. v ls assigned the value
[/ of 6.
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USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES

Bitwise OR operator.

argumentliargument?

ELEMENT DESCRIPTION

argumentt Any constant, variable, number or any expression that
evaluates to a number.

argument2 Same as argumentl.

Performs OR cperation on each bit of the integer binary representation of the
two operands. Table 3-8 lists the bit combinations and the OR operation
results. Operand 1 represents a bit in argument? and Operand?2 represents

the associated bit in argument2.

OPERAND 1

OPERAND 2

OR RESULT

0

0

0

Table 3-3

Bitwise OR Operation Hesulis

i
s
i/
/Y
/o
s
I~
/o
/i
I

I
i
7
i/
/o
s
/I
r7

The left and middle bits of 4
and 2 {(010) both result in L (11},
when OR'ed together, because at least
one bibt in each position is 1. The
right bits of 4 (100) and 2 (010)
result in 0 (0}, when OR'ed together,
because neither bit is 1. Therefore
the total result of the OR operation
is 110 (6). v is assigned the value
of 6.

(100)

12 (11003
together,

and 10 (1010) are OR'ed
resulting 1in the wvalue 14
{1110}, because at least one of the
bits in each position of the two
expressions is a 1 except for the
right pesition which for both
expression is 0. Z i1s assigned the
value of 14.
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P

USE
SYNTAX

ACTION

SEE ALSQ
EXAMPLES

3-8

Assignment or Equal logical cperator.

x = argumenti! or command argument2 = argument3

ELEMENT DESCRIPTION

X Any numerical or string variable.

argument? Any variable, number, string or any expression that
evaluates to the same type as x.

command Any decision point command (IF, ELIF, UNTIL, WHILE).

argument? Any constant, variable, number, string or any expression that

evaluates to a number or string.

arguments Any constant, variable, number, siring or any expression that
evaluates to the same type as argumentz.

Assigns a value to a variabie. Variable on the left of the = operatcr is given
the value of the expression on the right if the same type as the variable.

_Dr-

Provides condition for a decision point command. [f conditional expression
created with = (logical equal) evaluates to TRUE, then resulting command
associated with decision point command is performed.

L AND, OR, Iz, <, >, <=, »>=, DO UNTIL, IF ..., WHILE

~

x=2 // Assigns x the value of 2.

Mod = w * 2 + =z // Assigns the resultant value of expression
// to the right of = to Med.

X o= X + 2 // Assigns a new value to x that is 2

// greater than the previous wvalue.

The assignment cperator does not dencte an equation.




a e

USE Not Equal relational operator.
SYNTAX arqgumentiiz=argument?
ELEMENT DESCRIPTION
argumenti Any constant, variable. number, string or any expression that
evaluates to a number or string.
argument2 Any constant, variable, number, siring or any expression that
evaluates to the same type as argumeniZ.
ACTION Evaluates a Not Equal condition to TRUE or FALSE. Used for decisions in
macros.
SEE ALSO b, AND, OR, =, <, >, <=, »>=, DO UNTIL, IF ..., WHILE
EXAMPLE =3
if xt=4 // Evaluates conditional expression (x 1s
// mot egual to 4) as TRUE.
print v // Performs resulting command, because IF
// condition is TRUE.
endif
<
USE Less Than relational operator.
SYNTAX argumenti<argument?
ELEMENT DESCRIPTION
argumenti Any constant, variable, number, string or any expression that
evaluates tc a number or string.
argumentz Any constant, variable, number, string or any expression that
evaluates fo the same type as argumentz.
ACTION Evaluates a Less Than condition to TRUE or FALSE. Used for decisions in
macros,
SEE ALSO I AND, OR, =, I=, >, <=, >=, DO UNTIL IF ..., WHILE
EXAMPLE var h=10, s=6
1f h<s+4 // Evaluates conditional expressicn (h is
// less than £ + 4) as FALSE.
hrint vy // Dees not periorm resulting command,

/4 because IF condition ls FALSE.
endif
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USE Greater Than relational operator.
SYNTAX argumenti>argument?2
ELEMENT DESCRIPTION
argumentt Any constant, variable, number, string or any expression that
evaluates to a number or string.
argumentz Any constant, variable, number, string or any expression that
evaluates to the same type as argumentZz.
ACTION Evaluates a Greater Than condition to TRUE or FALSE. Used for decisions in
macros.
SEE ALSO I, AND, OR, =, =, >, <=, »>=, DO UNTIL, IF ..., WHILE
EXAMPLES var x=3
if x>4 // Bvaluates conditional expression (h is
// greater than 4) as FALSE.
print v // Does neot performs resulting command,
// because IF condition is FALSE.
endif
if 5>4 // Evaluates conditional expression (5 is
// greater than 4) as TRUE.
print vy // Performs resulting command, because IF
// condition is TRUE.
endif
<
UsE Less Than Or Equal relational cperator,
SYNTAX argumenti<=argumentz
ELEMENT DESCRIPTION
argumenti Any constant, variable, number, string or any expression that
evaluates to a number or string.
argumenit2 Any constant, variable, number, string or any expression that
evatuates to the same type as argumentZz.
ACTION Evaluates a Less Than Or Eqgual condition to TRUE or FALSE. Used for
decisions in macros.
SEE ALSO !, AND, OR, =, =, <, >, »>=, DO UNTIL, IF ..., WHILE
EXAMPLE var t=lé
if t*Z<«<=32 // Bvaluates conditional expression
// {2t i1s less than or egual to 32} as

print y

endif

/S
/S
i

TRUE.
Performs resulting command, because IF
condition 1s TRUE.



++

>
USE Greater Than Or Equal relational operator,
SYNTAX argumenti>=argumenit’?
ELEMENT DESCRIPTION
argumenti Any constant, variable, number, string or any expression that
evaluates to a number or string.
argument? Any constant, variable, number, string or any expression that
evaluates to the same type as argumeni2.
ACTION Evaluates a Greater Than Or Equal condition to TRUE or FALSE. Used for
decisions in Macros.
SEE ALSO I, AND, OR, =, I=, <, >, <=, BO UNTIL, IF ..., WHILE
EXAMPLE var x=10, t=4
if w-2>=24/t // Evaluates condltional expregsion {8 is
// greater than or egual to 6) as TRUE.
print v // Performs resulting command, because
// 1IF condition is TRUE.
endif
e e
USE Increment operator.
SYNTAX ++variable (increments before) or
variabie++ (increments after)
ELEMENT DESCRIPTION
variable Any numeric variable.
ACTION Adds 1 to the value of a variable before or after execution of the command in
which the operator is included.
SEE ALSO -
EXAMPLE y o= 7
Ho= oyt // Agssigns the wvalue of yv {7} to vy, then
// lncrements v. Afrer the execution of
// the command, x = 7 and v = &,



USE

Decrement operator.

SYNTAX --variable (decrements before) or
variable-- (decrements after)
ELEMENT CESCRIPTION
variable Any numeric variable,
ACTION Subtracts 1 from the value of a variable before or after execution of the
command in which the cperator is included.
SEE ALSO e
EXAMPLE v o= 7
X = -y // Subtracts 1 from y, then assigns this
// value to x. After the second command
// is executed, x and vy equal 6.
*CLS
USE To clear ali Status Registers.
SYNTAX *CLS
ACTION Clear Status command. Sets ail Status Registers including the Status Byte to
zZero.
SEE ALSO 5Y¥S5Tem:ERRor?
EXAMPLES See STATus:QUEStionable:INSTRument:ISUMmary.

*DDT (HOST Only)

USE

SYNTAX
ACTION

EXAMPLES

To define what commands are executed by the Group Execute Trigger or
*TRG command.

*DO0T

Define Device Trigger command. Defines what commands are executed by the
GET (Group Execute Trigger) command received at the.GPIB Connector or the
*TRG command.

*DDT SCOPE:TRIGGER:ONE; SCOPE:ARM // Executes these commands
// when a GET (Group Execute
/f Trigger) command is
// received at the GPIB
// Connector or a *TRG
// command ls executed.



*DMC

*DMC

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES

To define macros and functions.
*DMC "name”, command; .... ; command

ELEMENT DESCRIPTION

name Name of the macro or function defined. The first
character of the name is a letter while the remaining
characters can be letters, digits and the underscore.
The length of the name can be from 2 to 31 characters.

command Any valid TMAC command or expression.

Defines a macro or function with the name specified and containing the
commands listed. After a macro or function is defined, entering the macro or
function's name executes all command contained within.

Macros utilize several lines using the BEGIN and END commands. A function
is a macro with a RETURN command used to return values. The RETURN
command returns results directly through the active interface connector.

Macros (2-9), BEGIN, END, RETURN, *LMC, FORGET, *PMC
*DMC "Sg", SCREEN:USER; : INPUT X;¥Y=X**2;PPRINT X," sguared is ",Y

/* The above *DMC command defines the following commands as

a macro named S3Sqg. Upon entering Sg, the INPUT command is
execured, Y i1s set to X% and the PPRINT command is
executed. */

*DMC "Sqguare®,BEGIN // Accomplishes the same as the 5g macro.

SCREEN:USER // The BEGIN and END commands allow the
INPUT X // macro to be written over several lines.
Y=X**2

PPRINT X, " sqguared 1is ', Y

END

*DMC * S0, RETURN(S1**2) // Defines a function named SQ.
PRINT 8¢ 11 // Prints the result of the function
/74 named SQ (121} .

*PDMC AV, RETURN(($1+52+$3)/3} // Defines a Ffunction named Av.
X=pav 13,314,117 // Executes the function Av.
PPRINT X // Returns 14.66667,

*dme "Sph_Sec_Surface",return{3.1415%51/2%(4*52+53))
print Sph_Sec Surface 4.4, 2.12, 6.7

/* The above *DMC command defines the function
{3.1415%31/2%(4%82+%2Y) as Sph_Sec_Surface. 104.9135 1is
printed on the screen. */
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*EMC (HOST Only)

«*EMC (HOST Oniy)

USE
SYNTAX

ACTION

SEE ALSO

To enable/disable macros or return Enable Macro Command status.

*EMC b or

*EMC?

ELEMENT DESCRIPTION

b Enable (b = 1) or disable (b = 0).

Enables/disables execution of macros per value of b or returns the Enable
Macro Command status. Returns 1 if macro execution is enabled:; 0 otherwise,

*DMC

*ESE (HOST Only)

USE

SYNTAX

ACTION

SEE ALSO

3-14

To specity or return the contents of the Standard Event Status Enable
Register.

*ESE n or

*ESE?

ELEMENT DESCRIPTION

b iight bit value. Range is 0 to 255,

Specifies {n} or returns the contents of the Standard Event Status Enable
Register.

Standard Event Status Register (2-16-3)



*IDN?

*ESR? (HOST Only)

USE To return the contents of the Standard Event Status Register.
SYNTAX *ESR?
ACTION Returns and ciears the contents of the Standard Event Status Register.
SEE ALSO Status Subsystem (2-16)
EXAMPLES *DMC "ERROR_CHECK",BEGIN
*mSE 61 // Enable Std Event Status Register.
IF {(*ESR & 1l}= 0 // Check Operation Complete bit.
IF (*ESR? & 4)=1 // 1f Standard Event Status Register
PRINT "QUERY ERROR" // reports Query Error, print message.
ELIF (*ESR? & 8)=1 // 1f standard Event Status Register
// reports Device Specific Error,
PRINT "DEVICE SPECIFIC ERROR? // print message.
ELIF (*BESR? & 16)=1 // 1E Std Event Status Rgtr reports
PRINT "EXECUTION ERRORT // Execution Error, print message.
ELIF (*ESR? & 32)=1 // If Standard Event Status
PRINT "COMMAND ERROR" // Regilister shows Command Error,
// print message.
ELSE // If std Event Status Rgtr does
PRINT "NO ERROR DETECTED" // not report an error type, print
// msg.
ENDIF
END
*|DN?
USE To return Test Set ldentification.
SYNTAX *[DN?
ACTION Returns the identification parameters of the Test Set. Includes the
manufacturer and model names, serial number and various firmware versions.
EXAMPLE *TDN?

An example return from a query to an HOST is as foliows:

IFR SYSTEMS,IFR-1900,4000,1.05/C-03.018/F-03.025/M-3.003

The serial number is 4000. The system firmware version is 1.05. The Counter
firmware version is 3.01S. The Function Generator firmware version is 3.02S.
The Monitor firmware version is 3.008.

An example return from a query to an Sp Tst is as fcllows:

ITFR 1900CS3A,200,01.05,Aug 20 18597 15:18:53

-

The serial number is 200. The system firmware version is 1.05 with compile
date and time,



*LMC? (HOST Only)

*LMC? (HOST Only)

USE To return a tisting of all currently defined macros.

SYNTAX =L MC?

ACTION Returns a listing of all currently defined macros (to include predefined macros;
see Appendix A).

SEE ALSO *EMC

*OPC (HOST Only)

USE To set the Operation Complete bit of the Standard Event Status Register when
all pending operations are finished.

SYNTAX *OPC

ACTION Sets the Operation Complete bit of the Standard Event Status Register when
all pending cperations are finished.

SEE ALSC = WAl

*OPC? (HOST Only)

USE
SYNTAX
ACTION

SEE ALSO

To generate an ASCH 1 in output queue when operation is completed.
*OPC?

Generates an ASCH 1 in the output queue when operation is complete,
activating the Message Available bit in the Status Byte.

Standard Event Status Register {(2-16-3.)

*QPT? (HOST Only)

USE
SYNTAX
ACTION

3-16

To return the value from Options of the Configuration Report.
*OPT?

Returns the vatue from Opticns of the Configuration Report (see 3-3-10 of the
IFR-1800 Operation Manual}. Range of return values is 0 to 255.



*SAV (HOST Only)

*PMC

USE To purge all macros and declared variables.

SYNTAX *PMC

ACTION Deietes all macros and declared variables except the predefined macros
listed in Appendix A.
HOST only: Global variables and array saved with the NVSAV command are
not atfected.

SEE ALSO Macros (2-9), FORGET

*RCL (HOST Only)

USE
SYNTAX

ACTION

SEE ALSC

To restore HOST to routings and settings stored in memaory location n.
*RCL n
ELEMENT DESCRIPTION

n Any constant, variable, number or any expression that
evaluaies to a number. Range is 0 to 9.

Recall command. Restores device to the envirenment {routings and settings}
stored in local memeory location n.

*SAV

*RST (HOST Only)

USE
SYNTAX
ACTION

To reset HOST to factory defauits.
*RET

Reset command. Resets device to preset condition {factory defaults).

*SAV (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO

To save current routings and settings in memory location n.

*BAV n
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression that

evaluates to a number., Range is 0 to 9.

Save command. Saves current environment (routings and settings) in local
memory location n.

*RCL
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*SRE (HOST Only)

*SRE (HOST Only)

USE
SYNTAX

ACTION

SEE ALSOQ

To specify or return the contents of the Service Request Enable register.

*SHRE n or

*SRE?

ELEMENT DESCRIPTION

n Eight bit vaiuve. Range is 0 to 255.

Service Request Enable command or gquery. Specifies or returns the contents
of the Service Request Enable register.

Status Byte (2-16-2)

*STB? (HOST Only)

USE
SYNTAX
ACTION

SEE ALSO
EXAMPLES

To return the contents of the Status Byte register.
*STB?

Status Byte query. Returns the contents of the Status Byte register.

The Status Byte register is not cleared when read, but maintains the current
value until the *CLS command is used {*CLS command also clears the
condition and event registers of each Status Register).

*CLS
See BTATus:QUEStionable:INSTRument:iSUMmary.

*TRG (HOST Only)

USE
SYNTAX
ACTION

SEE ALSO

To execute trigger command.
*TRG

Trigger command. Executes trigger command as defined by the *DDT
command.

*DOT, (SCOPe:TRIGger:S0OURce in Section 6-9)

*TST? (HOST Only)

USE
SYNTAX
ACTION

SEE ALSO
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To perform Self Test.
*TST?

Self-Test Query. Performs Self Test and returns 0 if passed; any non-zero
number returned indicates Self Test failed.

Individual Self Test Commands (Appendix C)




ABS

*WAI
USE To pause command execution until previous operations are compiete.
SYNTAX =WAI
ACTION Stops command execution until all pending operations are complete.
Use *WALI after SCREEN and SETUP commands and other commands
involving routing changes or lengthy measurement times.
SEE ALSO DELAY
EXAMPLE SCREEW:REC // Displays the Receiver Screen.
*WAT // Stops macro execution until
/7 the screen display is completed,
RECEIVE: INPUT: TR // Selects T/R Connector for Recelver Input.
*WAL // Stops command execution until
// the routing change isg complileted.
ABS
USE Absoiute value.
SYNTAX ABS(n)
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression ihat
evaluates to a number.
ACTION Returns the absolute value of n.
SEE ALSOC FLOOR, SIGN
EXAMPLES v=ARS (-4} // v is assigned the value of positive 4.
Z=-7
POS=ABS{Z) // POS is assigned the value of positive 7.
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ACTIVATE

ACTIVATE

USE Te activate a task for mulitasking.

SYNTAX ACTIVATE "name®
ELEMENT DESCRIPTION
narme Name of the task to be loaded into the schedule gueue.

ACTION Places a declared task on the schedule queue so the task can be multitasked.
A macro must be declared a task using the TASK command before the macro
can be put in the schedule queue using the ACTIVATE command. This must
be done to each macro prior to being multitasked. Once execution of the
macro begins, execution starts from the beginning of the macro.

SEE ALSQ Multitasking Macros (2-12), TASK, TPAUSE, TSTOP

EXAMPLES See Muttitasking examples (2-12).

AND

USE Logical AND.

SYNTAX cmdA argument! AND argument? cmdB or
cmdA argument! AND argumentZ AND argument3 ... AND conditionX cmdB
ELEMENT DESCRIPTION
emdA Any decision point command (IF, ELIF, UNTIL, WHILE).
argument? Any expression that evaluates to TRUE, FALSE, 0 (zero) of

any non-zero number (0 = FALSE, any non-zero number =
TRUE).

argumentz on Same as argumenti.
cmd8 Any valid TMAC command.

ACTICN Evaluates argument! and argument? and, if both are TRUE (or evaluated to a
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non-zero number), then the result of the AND operation is TRUE (FALSE,

otherwise). If more than ocne AND operation in encountered then the AND
operations are evaluated from left to right. Successive ANDs evaluate the
result of previous AND cperaticns along with individual expressions.




ASC

Table 3-4 lists the expression combinations and the AND operation resulis.

argumenti argument2 AND Result
False False Faise
False True Faise
True False False
True True True

Table 3-4 AND Operation Results

SEE ALSO VOR, =, iz, <, », <=, »>=, DO UNTIL, iF ..., WHILE
EXAMPLES var x=6, z=5
1f x=6 AND xi=z // Decigion point command utilizing AND
// as conditien with accompanying
// expressions to evaluate. Condltion is
// TRUE, bescause both expressiocons evaluate
// to TRUE.
print v // Performs resulting command since condition
// is TRUE.
ENDIF
ASC
USE ASCIl value of character.
SYNTAX ASC(string)
ELEMENT DESCRIPTION
string Any string.
ACTION Returns the ASCH value of the first character of string.
SEE ALSO CHR, LEN, STR, §TRPOQOS, VAL
EXAMPLES VAR Ascii_value

STRING Char

Char="Example’

Ascii value = ASC({Char) // hscil_value, a numeric variable,
// lg assigned the ASCII wvalue
FAVARN S S S R A
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BCOLOCR

BCOLOR
USE To change background color.
SYNTAX BCOLOR »
ELEMENT DESCRIPTION
b Color number (see Table 2-2). Range of celors is coior
numbers 0 to 7.
ACTION Changes the background color to the color b.
Can use color name constants defined in Appendix A.
SEE ALSD COLOR, EDIT:COLOR commands
BEGIN
USE To allow macros to contain multiple lines.
SYNTAX *DMC "name", BEGIN
sequence
END
ACTION Combines with the END command to define the command lines in multiple line
macros. The BEGIN command is net used with single line macros.
ELEMENT DESCRIPTION
name Name of the macro being defined.
sequence Command sequence performed inside the macro.
SEE ALSO Macros {2-9), *DMC, END
EXAMPLES *DMC "MPt", VAR Mid;Mid=(Freql+Freql)/2;NVSAV Mid,&60;PRINT Mid

The above macro can be entered as:

VAR Mid

*DMC "MPC", BEGIN
Mid={Fregl+Freqg2) /2
NVSAV Mid, 50

PRINT Mid

END
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BOX

BOX
USE To create a user defined box on the color display.
SYNTAX BOX fx1,y1,x2,y2.¢
ELEMENT DESCRIPTION
f Creates the box solid or hollow. fis 1 for a sotid box.
fig 0 tor the box to appear hollow.
x1, yi Point signifying the top left corner of the box (0,0 to
638,349).
X2, y2 Point signifying the bottom right corner of the box (0,0 to
639,349).
c Number {or constant name - see Appendix A} specifying the
color of the box. See Table 2-2 for the available colors.
ACTION Creates a box using the points specified as the top left and bottom right
corners. The box can be created hollow or solid.
Text cannot be printed in boxes as in windows.
SEE ALSO Graphics (2-13-5)
EXAMPLES BOX 1,150,56,200,250,7

The above command displays a light gray box on the color display as follows:

r ~,

h ‘ 8815021

Figure 3-1 Box Example
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CALCulate?

CALCulate?
USE To calculate a function and return the result to the Host.
SYNTAX CALCulate? argument
ELEMENT DESCRIPTION
argument Mathematical expression or formula calculated.
ACTICN The argument is calculated and returned through the active interface
connector.
This command cannot be used inside a macro.
SEE ALSOC Mathematical Functions (2-7)
EXAMPLES Ked,v=] // Initiatizes variables.
CALC? X*y**3 // Calculates the mathematical
/) expression and returng the result
// to the Host. 108 is returned.

CASE OF OTHERWISE ENDCASE

USE To provide a predetermined decision point inside a macro.

SYNTAX CASE variable
OF valuel: command
OF value2: command

OQTHERWISE: command

ENDCASE

ELEMENT DESCRIPTION

variable Expression compared with the values to decide which OF
command to perform,

value Expression compared with variable. |f equal to variatie,
the command following value is parformed.

command Command performed if value is equal to variable.

ACTION Utilizes value of variable to select one of multiple possible preselectad

commands. There is no limit to the number of OF expressions, and the
OTHERWISE expression is optional. The OF values are compared to the
CASE variable. The command sequence following the OF value that equals
the CASE variable is executed. If none of the OF values equal the CASE
variable, the OTHERWISE command, if present, is executed, then the macro
egxecution passes to the command following the ENDCASE command.

SEE ALSO Macro Decision Points (2-10), IF, {F ELSE, IF ELIF
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EXAMPLES “oMC v

SCREEN: ff Belects

Cashk X
OF 1: ¥

GF 2 Ko

OF 5 PRINT "X=5"

CTHERWIZE FRINT "X
ENDCASE

unknowrn"

JFOX is
to one

compared
of the
value

OF wvalues,
that OF are executed.
T ig executed,
command 1s executed.

command

*DMC "Menu®,BEGIN
SCREEN:USER
VAR Choice
PRINT "Praess &
pelntT
PRINT 1.
PRINT "2. &
PRINT "3. Test
PEINT "Anv
PRINT
XY 100,250
INPUT Cholae
CASE Choice

OF 1: PRINT "Test 1

DELAY 3000

DATA ENTRY Key

i press
lik
5
3w

dizplays the Receiver

18

PRINT" Test_2 is
DELAY 3000
LS
Test 2
PEINT" Test_3 1s
DELAY 3000
CL:s

OTHERWIESE: PRINT
ENDCASE
SCREEN:REC
WAL

i

END

{(Example is continued on next page.)

to the OF vailues 1, 2
the command or
For example:

o
the ENTER FKeaey."

other selection other
Operaticn

// Pauses macro

CASE OF OTHERWISE ENDCASE

the blank

If X is
commands
1f X=2,
PEINT "X

and 5, equal
following
PRINT

unknown®

the
the
*/

select a Test®

listed™
Screen."

than the onegs

running?”

running”

running”

"No Test Pertormed”

execution until screen

command is fully executed.
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CENTER (Sp Tst Only)

{Example is continued from previous page.)

/* The macro, "Menu,’ displays a user-created ment allowing
the zelection of one of three tests. These tests are
actually macros Test 1, Test 2 and Test_3 which are
executed 1f 1, 2 or 3 i1s entered in response to the INPUT
command. If the entered data is not 1, Z or 3, the
OTHERWISE command is performed and "No Test Performed” 1s
printed. After a Test is executed or the PRINT command 1is
performed, command execution resumes following the ENDCASE
command. */

CENTER (Sp Tst Only)

USE To display text centered within a defined display area on the screen of the
HOST.
SYNTAX CENTER fext,x,y, length
ELEMENT DESCRIPTION
fext String of characters and spaces designated within quotation
marks.
X Horizontal starting point in pixeis of horizontal dispiay area
(0 to 639).
% Vertical starting point in pixels of horizontal display area
(0 tc 259).
width Width in pixels of horizontal display area.
ACTION Displays text centered within a horizontal display area. The starting and
ending positions are defined by x,y and width.
SEE ALSO HPRINT, LJPRINT, PRINT, RJPRINT, XYPRINT
EXAMPLES USER // Display blank User screen.
CENTER "Tegt No. 127°,0,0,63% // Displays Test Neo. 12

// centered at top of screen.
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CLS

CHR
USE Returns the character equivalent of ASCII number.
SYNTAX CHR{(n)}
ELEMENT DESCRIPTION
n Any constant, variabie, number or any expression that
evaluates to a number. Hange is from 0 to 255.
ACTION Returns the character equivalent of ASCH number n.
SEE ALSO STR, VAL
EXAMPLES *pme // Clears all macros in memory.
*dme "ascli_test",begin
user // Displayvs blank User screen.
for n=0 to 255
$=chr (n) // % 1s assigned ASCII character
// associated with the present value
// ef 1.
print $," ", n // Prints current ASCII character and
// and value of n.
for j= 1 to 1C00;next 3 // Time delay.
next n
end
CLS
USE To erase the contents of a window or the color display.
SYNTAX CLS
ACTION Clears the currently selected window. To clear the entire color display, setect
window 0 {the background) using the WSEL command.
SEE ALSO WSEL
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COLOR

COLOR
USE To specify or return foreground text color.
SYNTAX COLOR f or
COLOR 1.6 or
COLOR?
ELEMENT DESCRIPTION
f Foreground text color (see Table 2-2).
b Optional background contrast color (see Tabie 2-2).
ACTION Specifies or returns current foreground text celor. An optional background
contrast color may be included. H excluded, the present background color is
assumed.
The actugi color of text printed on the screen of the HOST is determined by
the following formuia:
Actual Foreground Text color value = {[selecied foreground text color {f}
-xor‘ed with- selected or assumed background contrast color {(b)] -xor'ed with-
current background color (see BCOLOR)]}. See Table 2-2 for colors and color
values.
SEE ALSO BCOLOR, ERDIT:COLOR commands
EXAMPLES sCcreen:user // Displays blank user screen (for Sp Tst
A/ ouse USER) .
als // Initializes screen.
boolor 1 // Selects Dark Blue for background.
color vellow, 1 // Using predefined constant, selects
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/4 Yellow as foreground text color and
// Dark Blue as background contrast color
// {could have used dark_blue predefined
// constant) .
print "This is Yellow!" // Print Yellow text on Dark_Blue
// screen (for Sp Tst use HPRINT).




Ccos

CONST
USE To define constants.
SYNTAX CONST name, argument or
CONST name, argument, name, argument, ... .name, argument
ELEMENT DESCRIPTION
name Name of the constant defined. The first character of the
name is a letter while the remaining characters can be
letters, digits and the underscore. The length of name
must be from 2 to 31 characters.
argument Any number or any expression that evaluates to a number,
ACTION Declares constants and asscciated values. Constants are global and cannot
be declared inside a macro. String data cannot be assigned toc a constant.
Constant values can only be changed using another CONST command.
SEE ALSO Constants and Data Arrays (2-4), DATA, NVRCL, NVSAYV
EXAMPLES CONST PT,3.1415,Wid,X/4.3 // Defines PI as a constant and
// gives it a wvalue of 3.1415.
// Defines Wid as a constant,
// evaluatres ¥X/4.3 and assigns this
// wvalue to Wid.
COoSs
USE To return the cosine of an angle.
SYNTAX COS{n
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression that
evaluates to a number.
ACTION Returns the cosine of an angle {n) which is measured in radians.
SEE ALSO SIN
EXAMPLES VAR Cosine_of_ radians

Cosine of radians=C08(5*3.1415/¢) // Cosine_ of_radians now
// holds the cosine of 5n/6
/S {==0.866).
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DATA

DATA

USE To define constant data arrays.
SYNTAX DATA name={argument. argument, ... ,argument}
ELEMENT DESCRIPTION

name Name of the constant defined. The first character of the
name is a letter while the remaining characters can be
tetters, digits and the underscore. The length of the
name must be from 2 to 31 characters.

argument Any number or any expression that evaluates 1o a number.

[The first argument is assigned 1o the first index {namef0]) and so on.

ACTION Declares data arrays and associated values. A data array is an array of
constants. Data arrays are global and cannot be declared inside a macro.
String data cannot be assigned to a data array. Data arrays values can only
be changed using another DATA command. Data array values are defined by
including the order of occurrence in braces {curly brackets). Consequently, a
value in the data array is retrieved by specifying the position of the data array
value with an index in brackets following the name. This order begins with 0
§0 that Stat[3] returns the fourth constant in the data array Stat.

SEE ALSO Constants and Data Arrays (2-4), CONST, ICON, NVRCL, NVSAV

EXAMPLES DATA STAT={2,34.7,2.874936%593,336/4)

i // Assigns 34.7 to X.
1 /7 Asgigns 2 to Z.
)

// Errort STATI4) 1s not defined.

DELAY

USE To delay command execution.
SYNTAX DELAY ¢
ELEMENT DESCRIPTION

t Any constant, variable, number or any expression that
evaluates to a number.

ACTION Provides a time delay of length tin ms before the next command is executed.
Delays are used to allow physical changes encugh time to cccur before
command execution continues. Such changes could be: code generation,
routing changes and displaying Operation Screens,

SEE ALSO Macros (2-8), *WAI
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DO UNTIL

EXAMPLES SCREEN:GEN // Displays HOST Generator

// Operatiocn screen.

*WAT // Waits untcil all pending operations
// are complete.

GEN:DC&:INV 311

DELAY 2000 // Delays the execution of the
// following command 2 sec to allow
// time for the DUS Code generatlion.

GEN:DCS: STOP

DO UNTIL

USE To perform a set of commands repeatedly until a specified condition occurs
{becomes true).

SYNTAX DO

seguence
UNTIL condition
ELEMENT DESCRIPTION
condition Conditional expression evaluated.
seguence One or more valid commands or expressions.

ACTION The DO ioop performs sequence once, then evaluates condition. If condition
is FALSE, then command execution returns {lcops) to the beginning of the DO
loop to again perform sequence and so on, If condition is evaiuated TRUE,
then command execution passes on to the following command, leaving the DO
loop.

i the condition does not eventually become true, the DO loop coentinues to
foop until power is cycled.

SEE ALSO FOR, WHILE, For SYSTEM Commands, see 2-14.

EXAMPLES *DMC "Count”, BEGIN // Defines a macro named Count.

Ne={ // Assilgns 0 to N.
Lo // Starts DO loop.
N =N+ 1 // Increments N by 1.
PRINT N // Prints current value of N.
UNTIL N=2 // Loops back to first command after DO
// command until N egquals 2.
END // End of macrc Count.

{Examples continued on next page.)
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DO UNTIL

(Examples conlinued from previous page.)

*DMC "Computae®  RETURN(FLOOE{{50-51)/4+50))
// Defines a function named Compute
/4 with 31 as placeholder to pass &
// walue intoe the function.

*DMC "Compute_x",BEGIN if a macro named Compute_x.
X = & lf to ¥,
DO /7 Toop,

¥ = Compute X i/ the resuit of the

/4 tunction Compute. The old value
/4 0f X is passed into function.

PRINT X J/ Prints new X.

UNTIL X=50 // Loops back to firsgt command after
7/ the DO command until X eguals 50.

END // End of macro Compute_x.

/* The following is a description of the above macro:
o X is set to 6, then enters the DO loop.

o  The Ccompute function is caloulated and sets X egual

&

to 61. ¥ 1g printed.

,

o The condition (X = 50} is evaluated,. The condition is
FALSE; command execution loops to first command after
bBO command.

o The Compute function is calculated and sets X eqgual
to 47. ¥ iz printed.

o The condition (X = 50) is evaluated. The condition is
FALZE; command executlion, again, loops to first command
afrter DO command.

o The Compute function is calculated and sets X sqgual
to BO. X is printed.

o The condition (X = 58} is evaluated. The cendition is
TRUE; command execution passes on Lo the command after
the UNTIL, leaving the DO loop. Macro execution ends. */

/* The conditional expression does not have to involve a
variable manipulated inside the loop. /7
Do
commands

"

UNTIL SYSTEM:KEY? > 0 /4 Continues looping until a Front
/7 Panel Key ig pressed.
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ERDIT:COLOR:LETTER (HOST Only)

DRAW
LUSE To create a user-defined line on the color display.
SYNTAX DRAW x1 y1,x2,v2,C

ELEMENT DESCRIPTION

x1,y1 Both either a constant, variable, number or any expression
that evaluates to a number, Ranges are 0 fo 639 and
0 to 349,

x2.y2 Both either a constant, variable, number or any expression
that evaluates to a number. Ranges are 0 to 639 and
G to 349.

c Any constant, variable, number, string or any expression that
evaluates io a number or string. Number specifying color of
line. See Table 2-2 for colors and asscociated values.

ACTION Creates a line of color ¢ starting at point x7,y7 and ending at point x2,y2.
SEE ALSO Gréphics (2-13-5), BOX, ELLIPSE, ICON
EXAMPLES See Graphic examples (2-13-5).

EDIT:COLOR:LETTER (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES

To change or return the color of text of all built-in menus.

EDIT:COLOR:LETTER ¢ or
EDIT:COLOR:LETTER?

ELEMENT DESCRIPTION

c Any constant, variable, number, string or any expression that
evaluates to a number or string. Color or numerical value of
menu text color (see Table 2-2).

Changes or returns the current color of text characters of all built-in menus of
the HOST.

Other ERDIT:CCLOR commands, EDIT:WIDTH

edit:color:letter 15 // Changes the text coler of all
// bullt-in menus to White.
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EDIT:COLOR:MENU (HOST Only)

EDIT:COLOR:MENU (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES

To change or return background color of all built-in menus.

EDIT:COLOR:MENU ¢ or
EDIT:COLOR:MENU?

ELEMENT DESCRIPTION

c Any constant, variable, number, string or any expression that
evaluates to a number or string. Color or numerical value of
menu background color (see Table 2-2).

Changes or returns the current background color of all built-in menus of the
HOST.

Other EDIT:COLOR commands, EDIT:WIDTH

edit:color:menu & /7 Changes the background color of all
/7 built-in menus to Brown.

EDIT:COLOR:SOFT:BOX (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES
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To change or return background color of all built-in Soft Function Keys.

EDIT:COLOR:SOFT:BOX ¢ or
EDIT:COLOR:SCFT:BOX?

ELEMENT DESCRIPTION

IS Any constant, variable, number, string or any expression that
evaluates to a number or string. Color or numerical value of
Soft Function Key background color {see Table 2-2).

Changes or returns current background color of atl built-in Soft Function Keys
of the HOST.

Other EDIT:COLOR commands, EDIT: WIDTH

edlt:color:soft :box 2 // Changes the background color of
// all built-in Soft Function Keys to
/7 Dark Green.



EDIT:COLOR:SOFT:SELECT (HOST Only)

EDIT:COLOR:SOFT:LETTER (HOST Only)
USE To change or return the text color of all built-in Soft Function Keys.
SYNTAX EDIT:COLOR:SOFT:LETTER ¢ or
EDIT:COLOR:SOFT:LETTER?
ELEMENT DESCRIPTION
c Any constant, variable, number, string or any expression that
evaluates to a number or string. Celor or numerical value of
Soft Function Key text color (see Table 2-2}.
ACTION Changes or returns current color of the text of all built-in Soft Function Keys
of the HOST.
SEE ALSO Other EDIT:COLOR commands, ERIT:WIDTH
EXAMPLES edit:color:soft:letter 15 // Changes the color of the text of
// all built-in Soft Funciion Keys
// to White.
EDIT:COLOR:SOFT:SELECT (HOST Only)
USE To change or return the text color of all built-in Soft Function Keys when
selected.
SYNTAX EDIT:COLOR:SOFT:SELECT ¢ or
EDIT:COLOR:SOFT:SELECT?
ELEMENT DESCRIPTION
c Any constant, variable, number, string or any expression that
evaluates to a number or string. Color or numerical value of
selected Soft Function Key text color (see Table 2-2).
ACTION Changes or returns current text color of built-in Soft Function Keys when
selected.
SEE ALSO Other EDIT:COLOR commands, EDIT:WIDTH
EXAMPLES edit:color:soft:select 4 // Changes the color of the text

// (when selected) of all built-in
// 8ofr Function Keys to Dark Red.
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ERDIT:-WIDTH (HOST Only)

EDIT:WIDTH (HOST Only)

LUSE To specity the width of the input box that appears with the INPUT command.
SYNTAX EDIT-WIDTH n
ELEMENT DESCRIPTION
n Any constant, variable, number, or any expression that
evaluates 1o a number.
ACTION Specifies the width in n pixels of the input box that appears on the screen of
the HOST when the INPUT command is executed.
Use a factor of 19 for each numerical character (including the decimal point}
expected in input box; use a factor of 26 for each alphanumeric (string)
character expected in input box.
SEE ALSO EDIT:COLOR commands, INPUT
EXAMPLES ediv:width 38 // Changes the width of the input box
A/ on the screen in response to a
A INPUT command to accept two
/' numeric characters.
edit:width 78 ff Sizes dinput box to accept
// 3 alphanumeric (string) characters.
ELLIPSE
USE To draw an ellipse
SYNTAX ELLIPSE b x,v.ra,c
ELEMENT DESCRIPTION
b Any constant, variable, number, or any expression that
avaluales to a number. Range is 0 o 1.
X,y Both either a constant, variable, number or any expression
that evaluates to a number. Ranges are 0 to 639 and
0 to 349,
r Any constant, variable, number, or any expression that
evajuates to a number.
a Any constant, variable, number, or any expression that
evaluates to a number. Range is 0.1 to =30.
c Any constant, variabie, number, string or any expression that
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evaluates to a number or string. Color name or associated
number (see Table 2-2).




ACTION

SEE ALSO
EXAMPLES

ELLIFSE

Draws an ellipse centered at x,y with radius rin pixels and aspect ratio a.
Ellipse is drawn in color selected tor ¢. if bis 1, the ellipse is solid. it bis 0,
the ellipse is hollow. An aspect ratio of 0.75 creates a circle. An aspect ratio
> 0.75 creates an ellipse that has greater height than width, and an aspect
ratio < 0.75 creates an ellipse that has greater width than height. Parameters
x, v and rare measured in pixels.

The height and width of any ellipse created by this command are found using
the following equations:

WHERE: WIDTH HEIGHT
0.1<a <1 2r 8ra/3
a>1 2r/a 8r/3

Due to the pixel alignment, an ellipse which has a height to
width ratio of 4:3 {or a height 1/3 greater than the width) has
an aspect ratio equal to 1 {a = 1).

Table 3-5 Ellipse Width to Height Equations
Graphics {2-13-5), BOX, DRAW, ICON

ellipse 1,320,175,50,0.375,dark_green // (Creat a solid green

// oellipse At is
f4 Hh0 pixels high by
J/L00 pixels wide in

// the center of the
[/ o soreen.

ellipse 0,320,175,75,1.5,.dark_red // Creates a hollow red
// ellipse that ifg 200 pixels
// high by 100 pixels wide
// in the center of the
// screen.
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END

END
USE To allow a macro to contain multiple lines.
SYNTAX *DMC "name”, BEGIN
sequence
END
ELEMENT DESCRIPTION
name Name of macro being defined.
sequence Command sequence performed inside macro.
ACTION When used with BEGIN, the END command defines the end of a muitipie line
macro.
SEE ALSO Macros {2-9), *DMC, BEGIN
EXAMPLES *dme "Print _x*,BEGIN // Defines a macro named Print_x.
INPUT X // Recelves a value from the
// kevboard.
PRINT X // Prints the received value.
END /7 End of the macro Print_x.
ERASE:TEXT (Sp Tst Only)
USE To erase a defined display area.
SYNTAX ERASE:TEXT x,y,width
ELEMENT DESCRIPTION
X,y Both either a constant, variabie, number or any expression
that evaluates to a number. Ranges are O to 639 and
0 to 349.
width Any constant, variable, number or any expression that

evaluates to a number. Range is 1 to 640

ACTION Erases display area defined by an x,y starting point and width in pixels.

3-38



EXP

EXEC
USE To execute a macro at a specified address.
SYNTAX EXEC address or
EXEC &name
ELEMENT DESCRIPTION
address Any constant, variable, number or any expression that
evaluates to a number.
name Name of the macro to be executed.
ACTION Executes macro name located at the address specified. An & (ampersand)
before the name of the macro, as shown, returns the address of the macro.
Macros requiring variables to be passed when the macro's name is entered
cannot be executed using the EXEC command. Unpredictable results occur
when using an invalid address.
The EXEC command can be used to call out undefined macros by simply
declaring a variable and using the variable as the address.
SEE ALSO Macros (2-9)
EXAMPLES ADD=&First // The address of the macro First
// is loaded Iinto the variable ADD.
EXEC ADD // The macro located at the address
// loaded in the wvariable ADD is executed.
EXEC &First // Macro First 1s executed.
EXP
USE To caiculate the result of e
SYNTAX EXP{n)
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression that
evaluates to a number. Range is from -102.585781 to
B8.72283554.
ACTION Returns the result of e”.
SEE ALSO LN, LOG
EXAMPLES VAR Expo
x=] .57
Expo=EXP {x) // & to the 1.57th power (4.806648) is

/{ assigned to Expo.
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FALDBE

FALSE
USE To produce 0.
SYNTAX FALSE or
OFF
ACTION Provides a concise method of specifying a logical 0.
SEE ALSO !
EXAMPLES Y=0FF // Y is assigned the value of 0.
FLOOR
USE To return the truncated value of n.
SYNTAX FLOOR(n}
ELEMENT DESCRIPTION
n Any constant, variable, number or any exprassion that
evaluates to a number.
ACTION Returns the truncated value of n, teaving oniy the integer portion to the left of
the decimal point.
SEE ALSO ABS, SIGN
EXAMPLES VAR Round_off
Round_off = FLOOR{5.99) // Assigns the truncated value

/7 of 5.99 (5) to Round_off.
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FLUSH

FLUSH

USE
SYNTAX
ACTION

SEE ALSO
EXAMPLES

To return pending responses

FLUSH

The FLUSH command returns ali pending return data upon execution.

Normally, without the FLUSH command, returning data from the queries in a
macro is collected in the output queue of the Test Set. The contents of the
output queue is returned at the end of any loops present, at the end of the
macro or when the queue becomes full (the cutput queue is 2 kilobytes in

size}.

Macros (2-9)

*DMC "Without FLUSH",BEGIN //
Y

SCREEN:REC r
.»’[ /’

*WAT I
Iy

REC:FREQ? ;Y
M_RF? 7/
i/

M_PWR? 7y
END I

/*  The returned data in the
FLUSH command appeéears acs

106320,100301%8,.¢62

*DOMC "With FLUSH®, BEGIN i
SCREEN:REC i

Defines
Displavs the

Defines a macro named
Without FLUSH.
Displavs
Screan.

the Recelver Operation
Walts for the Receiver Operation
Screen to be completely displaved.
Quaries the Recelver Freguency.
Queries the Fregquency Brror Meter
reading.

Queries the Power Meter reading.
Endes macro Without FLUSH. ’

above macro without using the
follows:

*/

a macro named With_ FLUSH.

cceiver Operation

ff Soreen.

*WAT i
iy
REC:FREQ? i
FLUZH i
M_RFY ;S
Iy

FLUSH
M_PWR?

ND

Zl

/% The returned data in
commands appears as

the

Waits for the Recelver OUperation

Screen to be completely displayved.

Cueries the celver Freguency.
ing responses,

freguancy FError Meter

Eeturns lmp

the

Queries
readling,
Feturos

lmpernding
Querieg g

the Pow

responses.

Fnds macro With

with_ the PBFLUSH

above macro

follows:

100320
100318

3-41



FOR NEXT

FOR NEXT
USE To perform a set of commands in a loop a given number of times within a
macro.
SYNTAX FOR variable = initial TO ending STEP step
sequence
NEXT variable
ELEMENT DESCRIPTION
variable Any variable.
initial Any constant, variable or number or any expression that
avaluates to a number.
ending Any constant, variablie or number or any expression that
evaluates to a number.
step Any censtant, variable or number or any expression that
evaluates to a number.
sequence Any valid singie command or command combination.
ACTICN Performs a command seguence the number of times required to increment
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variable, an amount equal to step, from an /nitial to an ending value,
The following steps are performed:

1. FOR command setls variable equal to initial.

2. Command sequence is executed.

3. NEXT command increments variable by the value step.

4

. The value of variable is evaluated:

a. i step is a positive number and the current value of variable < ending,

macro execution returns to Step 2 above.

b. H stepis a positive number and the current value of variable is greater
than ending, macro execution continues with the command following the

NEXT command, leaving the FOH .. NEXT loop.

c. lt step is a negative number and the current value of variable z ending,

macro execution returns to 8tep 2 above.

d. |f step is a negative number and the current value of variable is less
than ending, macro execution continues with the command following the

NEXT command, leaving the FOR .. NEXT loop.

e. If step increments variable such that the difference between ending and

variable is greater than when assigned the value of initial. macro

execution continues with the command following the NEXT command,

leaving the FOR .. NEXT loop.

if cptional STEP and step are left off, the default step is +1 (even if initial
and/or ending are negative).

Setting step equal to 0, causes a FOR .. NEXT loop to locop indefinitely and
requires cycting power of the Test Set to stop execution of the foop.




SEE ALSO
EXAMPLES

DO, WHILE

for N=1 to 3
commandl
next N
/* commands following */

/* The following seguence oQCurs:
¢ N is set egual to 1.
0 Commandl 1s executed.

0 N i1s incremented by 1 (N=2) (by default, N ig

FOR NEXT

incre-

mented by +1 when step is omitted) and compared to

ending {3).

0 Commandl 1s executed.

0 N is incremented by 1 (N=3} and cowmpared to ending (3]} .

0 Commandl is executed.

0 N is incremented by 1 (N=4} and compared to ending {3).

0 Macro execution exits FOR .. NEXT loop and proceeds

with the commands following the NEXT command.

for A=10 to 4 step -3
print A

next A

print %A

/% The following seguence oCcouUrs:

0 A 1s set equal to 10.
0 A ig printed {10).
0 -3 is added to A (A = 7} and A is compared to

ending {4} .
¢ A is printed (7).

6 -3 is added to A (A = 4} and A 1s comparsd Lo
ending (4} .

o A is printed (4).

0 -3 1g added tfto A (A = 1) and A is compared to
ending {(4) .

*/

O 2*A is printed (2) as command execution proceeds below

the NEXT command.

{Examples continued on next page.)

*/
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FORGET

FORGET

(Examples continued from previous page.)
FOR MM = -1 TO -6 STEP -2

PRINT MM
WEXT MM

Sro-1, -3 and -5 is printed. When MM is incremented to -7,
macro sxecution exits the FOR .. HEXT loop, because -7 is

bevond the anding value. *

FOR N=1 TC 4 STEP -1
PRINT N
NEXT N

/* N is get equal to 1 and printed once. N is then incre-

mente by -1 and is now equal to 0. Because the difference
betwean ending and N {4 - 0 = 4} is greater than when N was
assigned the value of initial (4 - 1 = 3}, command execution
proceeds below the NEXT command. ® [/

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES
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To delete a macro from memory.
FCHGET name
ELEMENT DESCRIPTION

name String variable or literal string surrounded by guotation
marks (e.g., "macro_ta").

Deletes the macro specified by name.

Aill macros and variables deciared after the specified macro was declared are
also deleted.

*PMC

*DMC O "FIRST",BEGIN
PRINT "first macro"

BRI

oM O "SECONDY,BEGIN
PRINT "second macro’

END
VAR TO_BE_RRASED // Variable TO_BE_ERASED is declared.
FORGET "SECOND" // Macro SECOND and variable

/4 TC_BE_FERASED are deleted from
// memory. Macre FIRST still resides
S/ in memory.




GPIB:ADDRess (Sp Tst Oniy)

FORMat

USE To specify the form of the returned data for queries.

SYNTAX FORMat BiNary or
FORMat GCTal or
FORMat HEXadecimal or
FORMat ASCii (HOST Only) or
FORMat DECimal (Sp Tst Only)

ACTION Specifies form of the returned data for queries. The four forms are Binary
(base 2}, Octal (base 8), Hexadecimal (base 16) and ASCIlI (HOST) or Decimal
(Sp Tst) {base 10). Default is base 10. For the HOST, all returned data
(other than that in ASCIl format) is preceded with a prefix signifying the
format: #B for Binary, #Q for Octal and #H for Hexadecimal,
[Data in scientific notation is unaffected by these commands.

SEE ALSO Numeric Formats (2-5-2)

EXAMPLES REC:FREQ 103.7 MHZ 7 s Receilver PFreguency to 103.7 MHz.
FORM BIN £7 cts binary format for the

// returned data.
REC:FREQ? // Duerles the Recelver Freguency.
/ $R11001010100010100 1is returned.
FORM HEX // Selects Hexadecimal format for
/7 the returned data.
REC:FREQ? // Oueries the Receiver Freguency.
i/ #H1IPH14 1is veturned.

GPIB:ADDRess (Sp Tst Only)

USE
SYNTAX

ACTION
SEE ALSO
EXAMPLES

To specify the GPIB address.
GPIB:ADDHess address
ELEMENT DESCRIPTION

address Any constant, variable, integer or any expression that

evaluates to a integer. Range is 0 to 31.
Specifies the GPIB address.
GPIB:MASK, GPIB:SRQ
See GPIB:SRG.
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GPIB:MASK {&p Tst Only)

GPIB:MASK (Sp Tst Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES

To sets the SRQ interrupt mask.
GPIB:MASK n
ELEMENT DESCRIPTION

n Any constant, variable, integer or any expression that
evatuates tc a integer. 8 bit value with a range of 0 tc 255.

Sets SRQ interrupt mask. The corresponding user defined Status Byte bit is
masked unless the mask bit is active (i.e., set to 1).

GPIB:ADDRess, GPIB:SRG
See GPIB:SRQ.

GPIB:SRQ (Sp Tst Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES
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To enable a user-defined Status Byte bit to trigger a Service Reguest.
GPIB:SRQ n
ELEMENT DESCRIPTION

n Any constant, variable, integer or any expression that
evaluates to a integer. 8 bit value with a range of 0 to 255.

Sets a user-defined Status Byte bit to trigger a Service Request.
The corresponding mask bit must be active to generate an SRQ.

The GPIB:SRQ command is used in decision point commands (IF, WHEN,
DO .. UNTIL, etc.}) to trigger a Service Request when a user-defined event
oceurs {(e.g., cellular phone message capture).

GPIB:ADDRess, GPIB:MASK

GPIEB:ADDR Z20;MASK 3% // Set address and unmask
// bit 5.

FPOCC:SET; CHAN 323; 8TAR /4 Bet up and monitor FOCC
// channel 333.

FOCC.CAPT :MIN *316/522-4981" // Bet to capiure specified
J/ MIN.

IF FOCC:CAPT?=1 GPIB:SRQ 32;ENDIF // If capture occurs, send SRO.




HFLUSH (Sp Tst Only)

HEIGHT

USE To change height of text printed on color display.

SYNTAX HEIGHT n
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression that

evaluates to a number. Range is 1 to 4.

ACTION The height of text printed on the color display after this command is changed
to n times the standard height (0.175 inches). Text can be printed in four
heights: 0.175, 0.35, 6.525 or 0.7 inches.

SEE ALSO Graphics (2-13-58}, PRINT, ROTATE

EXAMPLES HEIGHT 1 // Sets the text heilght teo 0.175'°.
PRINT *"standard"” // PRINT command.

PRINT // Fach PRINT command moves the x®Y

PRINT // position down a line the current

PRINT // height set by the HEIGHT command
. /7 {currently 0.175' ") .

HEICGHT 4 // Sete the text height to 0.777.

PRINT "large" /7 PRINT command.

BEIGHT 2 // Sets the text height to 0.35°'.

PRINT *double standard” // PRINT command.

HEIGHT 1 // Returns the HEIGHT getting to 1.

The following is printed on the color display: 1) standaxd in 0.175 inch high
text, 2) large in 0.7 inch high text and 3) double standard in 0.35 inch high
text.

Each PRINT command without an ending comma moves the xy position to the
beginning of the next line using the height setting for the height of the tine.
The first four PRINT commands move the xy position down 0.7" {0.175" for
each PRINT command). The PRINT "large” command moves the xy position
down 0.7 inches. The PRINT "double standard" command moves the xy
position down 0.35 inches.

The HEIGHT setting should be returned to 1 because all printing on the color
display uses this setting.

HFLUSH (Sp Tst Only)

USE

SYNTAX
ACTION

To quickly send HOST commands through the internal SCS1 Bus from the
Ep Tst to HOST.

HFLUSH

Gives previous HOST commands priority by filushing all commands currentiy in
the task queue out the SCSI at that time. {Normally, to avoid time consuming
SCSi traffic, HOST commands are held in the task queue. When the task
queue becomes full, commands are sent across the internal SC3I Bus to the
HOST.)
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HPRINT {Sp Tst Ontly)

EXAMPLES

host "fgen:genl:modl 5;shape:sin®
host "fgen:genl:freg 1000;mod:fm
hflush

HPRINT (Sp Tst Only)

USE
SYNTAX

ACTION
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To print on the display screen.

HPRINT argument or

HPRINT argument, argument, ... . argument, or
HPRINT %0n/, argument, ... .. .argument, or
HPRINT argument, ..... ,%0ni, argument,

ELEMENT DESCRIPTION

argument Expression to be printed. Can be a mathematical
expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functicns are performed before the results are printed.

%o Indicates that formatting information follows which pertains
to the arguments that follows. Must be foliowed by an
associated argument. Must precede any combination
of 0, nand /.

0 Zero signifies leading zeros are added to fill the field width.
0 is omitted for no leading zeros. When used, must be
accompanied by n. Applies only to numeric expressions.,

n Specifies field width. nis the minimum number of digit
spaces (decimal point counts as one). Applies only to
numeric expressions,

if/is D, ncan be in the form of b.a, where b designates
minimum number of total digit spaces (decimal point counts
as one) and a designates the maximum number of digits after
the decimal point.

/ Specifies the numeric base the data is printed in. Applies
only to numeric expressions. Omit for a default of Signed
Decimal or enter one of the following:

B Binary

Q Octal

H Hexadecimal

U Unsigned decimal
D Signed decimal

Prints argument on the display screen. The HPRINT command (HOST PRINT
command} prints numerical and string values at the current xy location on the
color display. Several values are printed on the same line by separating them
with commas. If the optional ending comma is used, the next HPRINT
command continues on the same line; otherwise a new line is started. If an
argument is a variable, the value of the variable is printed. Mathematical
expressions are calculated before printing.



IDATA

%01/ contains the format settings for numeric expressions and can be placed
anywhere in the HPRINT command. There can be several format settings in
each HPRINT command, gach one changing the leading zero format. the
numeric base and the field width for the expressions that foliow. Format
settings do not affect the printing of strings.

SEE ALSO PRINT, XYPRINT, PPRINT, PSCREEN, XY

EXAMPLES HPRINT "CELLULAR PHONE TEZT" // Prints the string bext,
/7 between the guotation
/f marks, on the color
/7 digsplay, starting at the
/) current xy location.

ICON (HOST Only)

USE To create a user-defined graphic on the color display.
SYNTAX ICON pixels,rows, name
ELEMENT DESCRIPTION
pixels Any constant, variable, number or any expression that
evaluates to a number,
rows Any constant, variable, number or any expression that
evaluates to a number.
name Name of data array containing the bit pattern used for
ithe icon.
ACTION Creates a user-defined graphic image. The icon is created by defining an area

of pixels (consisting of rows of pixels and pixefs per row) and a data array
specifying with corresponding bits which pixels to turn on and which to turn off
{1's to turn on, O’s to turn off). Pixels appear in the current foreground color.
The top left corner of the defined area is placed at the current XY setting. The
data array must consist of 32 bit words.

SEE ALSO COLOR, Graphics (2-13-5), XY, DATA

EXAMPLES See Graphic examples (2-13-5).

iDATA

USE Same as DATA except uses integer values only.
SYNTAX IDATA name = {argument, argument, ... ,argument}
SEE ALSO DATA
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¢ ENDIF

IF ENDIF

USE To provide a decision point inside a macro.

SYNTAX IF condition sequence; ENDIF

or
IF condition
sgquence

ENDIF

ELEMENT DESCRIPTION

condition Any expression which is TRUE or FALSE when evaluated,

sequence Any valid TMAC command or, if using the 2nd syntax
example above, a series of commands that is performed if
condition is evaluated as TRUE.

Zero (0) is evaluated by TMAC as FALSE. Any non-zero number is evalyated

by TMAC as TRUE.

ACTION Performs sequence if condition is evaiuated as TRUE. if the condition is
FALSE, sequence is not executed and execution flow passes to the command
fotlowing ENDIF.

Every IF command must be foliowed by an ENDIF. IF commands can be
nested within other IF commands if the ENDIF to the inner IF command is also
inside the outer IF command and so on.

SEE ALSO IF ELSE ENDIF, IF ELIF ELSE ENDIF, CASE

EXAMPLES IF Mod>20 Flag=1;ENDIF // Sets Flag = 1 if Mod is greater

/f than 20, Does nothing 1f Mod is
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IF Dev = 3

IF Freg Err < 1000
Freg=200000

ENDIF
ENDIF

’
i/
i/

’
i
i
/Y

not greater than 20.

I¥ ENDILF is executed
than 3.

The following
it Dev 1s greaterxr
The command
ig executed
than 1000
than 3.

Freg=200000 is command
1f Freq_ Err is less
and Dev r8 greater




IF ELIF ELSE ENDIF

iIF ELIF ELSE ENDIF

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES

To previde multipie decision points inside a macro.

IF condition
sequence
ELIF condition
seguence
ELIF condition.
seguence

ELSE
sequence
ENDIF

ELEMENT DESCRIPTION

condition Any expression which is TRUE or FALSE when evaluated.

seguence Any valid TMAC command or a series of commands that is

performed if condition is evaluated as TRUE.

Zero {0) is evaluated by TMAC as FALSE. Any non-zero number is evaluated
by TMAC as TRUE.

Same as IF ENDIF command. except the IF ELIF command allows multiple
conditions to be evaluated.

Each ELIF (Else 1f) part allows the checking of a condition. If the condition is
TRUE, the sequence immediately following is executed. The optional ELSE
sequence is executed if no ELIF condition is TRUE. An ENDIF command must
be included at the end of an IF ELIF group of commands. If two ELIF
commands are TRUE, only the sequence following the first TRUE ELIF
encountered is executed.

IF ENDIF, IF ELSE ENDIF, CASE

IF E=3
PRINT "X=3" // IfF ¥=3, this command is executed and
// the rest are skipped.
BLIF X=4
PRINT "X=4" // If X=4, this command 1s executed and
// the rest are skipped.
ELIF X=5
PRINT "X=5" // 1F ¥=5, this command is executed and
// the rest are skipped.
ENDLE
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iF Lo ENDIF

IF ELSE ENDIF

USE To provide multipie decision points inside a macro.
SYNTAX IF conditionA command1

ELSE command?

ENDIF

Eels

IF conditionB
sequencef

ELSE
sequence?

ENDIF

ElEMENT DESCRIPTION

conditionA Any expression which is TRUE or FALSE when evaluated.

command{ Any vaiid TMAC command that is performed if conditionA is
evaluated as TRUE.

commandz Any valid TMAC command that is performed if conditionA is
evaluated as FALSE,

conditionB Any expression which is TRUE or FALSE when evaluated.

segquencel Any vatid TMAC command or a series of commands that is
performed if conditionB is evaluated as TRUE.

sequence? Any valid TMAC command or a series of commands that is

performed if condition? is evaluated as FALSE.

Zero (0) is evaluated by TMAC as FALSE. Any non-zero number is eva%uated
by TMAC as TRUE,

ACTION Same as IF ENDIF command, except the IF ELSE command allows two
conditions to be evaluated.

tF ELSE command allows one of two command seguences {0 be executed
depending on the validity of the condition. |f the condition is TRUE,
commandi or sequence! is executed. |f the condition is FALSE, command?2 or
sequenceZ is executed. Every IF ELSE command must have an ENDIE.

SEE ALSO IF ENDIF. IF ELIF ELSE ENDIF, CASE
EXAMPLES IF D»4 PRINT *D HICH" /7 Prints D MHIGH if D iz greater
// than 4; ctherwilse
ELSE PRINT "D LOW" /7B LOW is printed.
ENDIF
IF T=: /71 is added to T 1f T is egual to 3;
T=T<+1 /) otherwige
ELSE
TeT-1 /s «o. 1 is subtracted from T.
ENDIF
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I DLol (QUIQTRIEGITW]

IF ELSE (Shorthand)

USE
SYNTAX

ACTIGN

SEE ALSO
EXAMPLES

To utilize an abbreviated version of the IF ELSE command.

command {condition? true:false)

ELEMENT DESCRIPTION

command Incomplete command which is performed with one of the
arguments (frue or faise).

condition Any expression which is TRUE or FALSE when evaluated.

true An argument which when combined with command creates a

valid TMAC command.

false An argument which when combined with command creates a
vatid TMAC command.

Evaluates condition to determine how to finish the incomplete command.
tf condition is TRUE, then the argument frue is used in combination with
command to create a valid TMAC command. Conversely, if condition is
FALSE, then the argument false is used.

No ENDIF is used with this command.
IF ENDIF, iF ELSE ENDIF, IF ELIF ELSE ENDIF, CASE

PRINT {(D>4? "D HIGH":"D LOW") // If D is greater than 4,
// then the compliste command
7/ ils: PRINT "D HIGH'. If D
/7 is noet greater than 4, then
// the complete command is:
S/ "PRINT "I LOW". The now
// completed command is then
/) executed.

T= (T=37 T+1:T-1} // Tf the condition T=3 1s true, then the
// command T=T+1 is executed. If the
// condition 1s false, then the command
// T=T-1 is executed.
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INPUT

INPUT

USE To enter numerical or string data during macro execution.

SYNTAX INPUT variable or
INPUT string
ELEMENT DESCRIPTION
variable Any valid variable.
string Any valid string.

ACTION Stops execution of the macroe until numerical or string data is entered and
ENTER Key is pressed. The value of the data entered is assigned to variable
or string and command execution continues. For the HOST, an input box is
displayed with a width set using the EDIT:WIDTH command. Data is entered
using the DATA ENTRY Keys and pressing the ENTER Key.

For the Sp Tst, data is entered via the R$-232 terminal.

SEE ALSO Variables and Arrays in Macros (2-11), Calors (2-13-1), EDIT:WIDTH, VAR,
STRING

EXAMPLES *dme "GET_X',begin
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scregn:user /7
*wal Y4
il
;P
cls a4
bcolor G I
color white,black /A
i/
adit:widch 76 /7
/Y
print "Enter £5.3° /Y
keypad:ciaim 7
input x /7
Fs
print = /Y
keyvpad:unclaim i
end

Displays blank user screen.
Allows time for user screen to be
set Uup pricr to executling next
command .

Initializes user screen.

Sets screen background color.

Set on-screen text character color
and background contrast color.
Sets input box to 76 pixels wide.
(12 = 4 = 786, Seae EDIT:WIDTH.) .
Prompts entry again.

Claims keypad for input commands.
Opens input box on screen and
PaUSeEs macro executlion.

Prints 65.3 on screen.

Returns keypad control to HOST.



KEY

INTERP
USE To execute commands that may be defined after the macro containing the
commands is defined.
SYNTAX INTERP “string;string;.. :string”
ELEMENT DESCRIPTION
string String variables, literal strings and string functions.
ACTION The INTERP command executes each string as a command and is limited to
one ting.
The INTERP command may be run inside or cutside a macro,
SEE ALSO EXEC
EXAMPLES *dme "run_tests",begin
interp "test"+str($l) // Runs macro named "test + place-
// holder value" entered with
// run_tests command.
end
/* Entering run_tests 4 executes this macro and passes 4
into the macro. If testd macro iz not defined
before defining the run_tests macreo, the run_tests macro
will fail while being defined (typically during upload)
unless the INTERP command is used. */
KEY
USE To wait and return keycode of next key pressed.
SYNTAX KEY
ACTION Pauses macro and ...
(HOST only) returns keycode (See Appendix B) of the next key
pressed on keypad of the HOST.
(Sp Tst only) returns the ANS| terminal keycode {usually ASCII) of the
next key pressed on the RS-232 terminal keyboard.
|Usec§ with a PRINT, PPRINT, HPRINT or XYPRINT command.
SEE ALSO INPUT, KEY?
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KEY?

EXAMPLES

KEY?

PRINT KEY

*dme"kaeyooedes ", bagin
var kevCode=0
keypad:claim

do

keyCode=key

print keylode

until keyCode=8200

print "done®"

kevpad:unclaim
end

/Y
/Y
/Y
7
//
/Y

For HOST:
is pressed,

After a Front
the
the coloy displav.

Far Sp Tst Option:

Panel Key

kevcode lz printed

After a terminal

2 pressed, the keycode i1z printed
the terminal monitor.

// Initializes kevcocode value.

/7 Claims kevboard (HOST only).

/7 Starts DO
/7 Queries
// and assigns
/) Prints

UNTIL loop.
for keyoode

or:

key
or:

cf key pressed
keycode to keyCode.
keycode of last key pressed.

// Returns macro exscution to beginning

// of loop unless asterisk (*)
// ds pressed.
// Prints

[/ exited.

kevy

done when DO UNTIL loop is

// Releasesgs control of HOST keyvboard.

USE
SYNTAX
ACTION

SEE ALSO
EXAMPLES
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To return 1 if key is pressed; 0 otherwise.

KEY?

Returns 1 if key is pressed on keypad of HOST (MOST only) or on keyboard of
RS-232 terminal (Sp Tst only) when command is encountered. Returns 0 if no

key is pressed.

Used with

IF..., WHILE, DO UNTIL commands

INPUT, KEY

*dme "key guery ", begin

keyvpad:claim

while !key?

print "waiting®

we T
print "key pressed!"
keypad:unclaim

end

/) Claims HOST kevpad. Use only
/74 for HOST.
// Loops whils no key is pressed.

// Prints
/7 loop until a

"walting®
key 1= pressed,
// Prints message when
/7 and WHILE
// Releasesg
/4 onlyl).

key
loop 1g exited.
HOST keyvpad (HOST

for each pass of

is pressed



KEYPAD:ERASE (HOST Only)

KEYPAD:CLAIM (HOST Only)

USE To direct all input from Front Panel Keypad to the TMAC Interpreter.
SYNTAX KEYPAD:CLAIM
ACTION Directs alt input from the Front Panel Keybhoard to the TMAC Interpreter,

Recommended for use with INPUT, KEY and KEY? commands.

SEE ALSO KEYPAD:UNCLAIM
EXAMPLES See KEY example.

KEYPAD:ERASE (HOST Only)

USE To erase Soft Function Key definitions.
SYNTAX KEYPAD:ERASE n
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression that
evaluates to a number. Range of nis 1 to §.
ACTION Erases definition for Soft Function Key Fn.
- N ‘\

\ J Be182z \_ J

Before KEYPAD:ERASE command After KEYPAD:ERASE command
is executed is executed

Figure 3-2 KEYPAD:ERASE Examgple
SEE ALSO Soft Funciion Key Displays (2-13-4), KEYPAD:LABel, KEYPAD:S50FT

EXAMPLES KEYPAD:ERASE 4 /4 Brases definition for Soft
// Funcrion Key F4.
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KEYPAD:LABel

KEYPAD:LABel
USE To create Scft Function Key definitions.
SYNTAX KEYPAD:LABel n, label
ELEMENT DESCRIPTION
n Any constant, variable, integer or any expression that
evaluates to a integer. Range of nis 1 to 6.
label Any string variable or literal string surrounded by quotation
marks (e.g., "TEST1").
ACTICN Creates a new fabel tor specified Soft Function Key Fn.

Issuing this command with /abel as an empty set of quotation marks {""} is the
same as executing the KEYPAD:ERASE command.

)\ 'd A

8618023 - s

Before KEYPAD:LABe! command After KEYPAD:LABel command

SEE ALSO
EXAMPLES
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is executed is executed
Figure 3-3 KEYPAD:LABel Exampie
Soft Function Key Displays (2-13-4), KEYPAD:ERASE, KEYPAD:SOFT

KEYPAD:LAB 4, "Menu"




KEYPAD:SOFT (HOST Only)

KEYPAD:SOFT (HOST Only)

USE To create a Soft Function Key frame.
SYNTAX KEYPAD:SOFT
ACTION Creates the Soft Function Key frame at the bottem of the current screen.
(i ! i I [ |
\ - 8618024 ~ 4
Before KEYPAD:SOFT command After KEYPAD:SOFT command
is executed is executed

Figure 3-4 KEYPAD:SOFT Example

SEE ALSO Soft Function Key Displays {2-13-4}, KEYPAD:ERASE, KEYPAD:LABel
EXAMPLES KEYPAD: SOFT
*dme"panic®,begin
screen:user; *wai;cls // Sets up user screen.
keypad:claim // Claimsg keypad for TMAC interpreter.
keypad:socft // Creates blank Soft Function Key
/) Erame.
keypad: label 6, "panic’ //f Labels Soft Function Key F6.
k=kay // Wailts for key press and assigns
// keveode to k.
1f k=328956 // Checks to see Lf key pressed was F6.
print "AIIIIIEBER!LID" // Provides response bto user inputb
// if Té was pressed.
endif
keypad:unclaim // Releases keypad.
and
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KEYPAD:UNCLAIM (HGST Only)

KEYPAD:UNCLAIM (HOST Only)

USE To release the Front Panel Keypad for normal use.

SYNTAX KEYPAD:UNCLAIM

ACTION Releases the Front Panel Keypad for normal use. Used after claiming
the keypad (See KEYPAD:CLAIM) for routing all keypad input to the
TMAC Interpreter.

SEE ALSO KEYPAD:CLAIM

EXAMPLES See KEY example.

KILL

USE To delete multi-tasking macro.

SYNTAX KILL name
ELEMENT DESCRIPTION
name Any string variable or titeral string surrounded by quotation

marks {e.g., "TEST1"}.

ACTION Removes specified task specified by name from the schedule queue and frees
memory.

SEE ALSO TASK, ACTIVATE, TPAUSE, TSTOP, SLEEP, WAKE

LEN

USE To return the number of characters in a string.

SYNTAX LEN(siring)
ELEMENT DESCRIPTION
string String variable or literal string surrounded by guotation

marks {e.g., "radic test"),

ACTION Returns the length of string in number of characters.

SEE ALSO ASC, STR, STRPOS, VAL

EXAMPLES string how_long
how_long = "any string”
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o 3

= len{how_long) /S Assigns 10
= len{”another string")} // Assigns 14



LN

LJPRINT (Sp Tst Only)

USE To dispiay numbers or text, left justified, on color display of HOST.
SYNTAX LJPRINT value,x,y width
ELEMENT DESCRIPTION
value Any constant, variable, string variable, literal string
(surrounded by quotation marks), number or any expression
that evaluates to a string or number.
Strings or string variables and numbers or number variables
cannot be mixed.
X,y Starting point of new display area in pixeis (0,0 to 639,349).
width Any constant, variable or integer or any expression that
evaiuates to an integer. Expressed in number of pixels
ACTION Erases the display area on the screen of the HOST defined by the x,y starting
position and width in pixels, then prints value, left justified, in the defined
area.
SEE ALSO CENTER, HPRINT, PRINT, RJPRINT, XYPRINT
EXAMPLES ¢ = *"How many lambs did *
liprint $+"Mary have?",100,100,410 // Prints, left justified
// in erased area display
// area, "How many lambs
/7 did Mary have?”
I9print 3*2-5,100,130,20 // Prints 1.
LN
USE To return the natural logarithm of n.
SYNTAX LN(n)
ELEMENT DESCRIPTION
n Any constant, variable, positive number or any expression
that evaluates to a positive number.
If n <0, LN command execution results in an error message
as this function is not defined for that range of values.
ACTION Returns the natural logarithm {base e) of n.
SEE ALSO EXP, LOG
EXAMPLES VAR Nat_log
D=5
Nat_log = LN{D) // The natural logarithm of 5 (1.609438)

// 1s assigned Nat_log.
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LOG

LOG
USE To return the logarithm of n {log n).
SYNTAX LOG(n)
ELEMENT DESCRIPTION
n Any constant, variable, positive number or any expression
that evaluates to a positive number.
[t n =0, LOG command execution results in an error message
as this function is not defined for that range of values.
ACTION Returns the base 10 logarithm of n.
SEE ALSO we EXP, LN
EXAMPLES VAR Log_C
;O;W; = LOGI(C) // The base 10 logarithm of 5 (0.698970004)

// is assligned to Leog C.

NVRCL (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLE
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To recalt a variable or array stored in non-volatile memory.

NVRCL name,location

ELEMENT DESCRIPTION
name Name of variable or array to be saved.
focation Any constant, variable, integer or any expression that

evaluates to an integer. Range 0 to 283.

Recalls global variables and arrays saved in nonvotatile memory. The recalled
value(s) are assigned to any previously declared variable or array. Location
of the variable or first element of the array in nonvolatite memory is identified
by location. Arrays take a memory location for each element.

Saving Variabies and Arrays (2-3-2), NVSAYVY
See NVRCL examples {2-3-2).



NVSAV (HOST Only)

OR

USE To save variables and arrays in non-volatile memory.
SYNTAX NVSAV name,location
ELEMENT DESCRIPTION
name Name of variable or array to be saved.
focation Any constant, variable, integer or any expression that
evaluates to an integer. Range 0 to 283,
ACTION Saves global variables or arrays in non-volatile memory. Memory location to

store variable or first element of array is identified by focation.

Global variables and arrays are not saved when Test Set is turned off and
need to be saved in non-volatile memory.

SEE ALSO Saving Variables and Arrays (2-3-2), NVRCL
EXAMPLE See NVSAV examples (2-3-2).

OFF

See FALSE.

ON

See TRUE.

OR

USE Logical OR.

SYNTAX cmdA argumeni! OR argumeni? cmdB or
cmdA argument! OR argument2 OR argument3 ... OR conditionX cmdB

ELEMENT

DESCRIPTION

cmdA

argument?

argument?2 & cn

cmdB

Any decision point command (IF, ELIF, UNTIL, WHILE).

Any expression that evaluates to TRUE, FALSE, 0 {zero} or
any non-zero number {0 = FALSE, any non-zero number =
TRULE).

Same as argumentT,

Any valid TMAC command.
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PAINT

ACTION Evaluates argument? and argumeni2 and, if either are TRUE (or evaluaie to a
non-zero number}), then the resuit of the OR operation is TRUE (FALSE,
otherwise). If more than cne OR operation is encountered then the OR
operations are evaluated from left to right. Successive ORs evaluate the
result of previous OR operations along with individual expressions.

Table 3-6 lists the expression combinations and the OR operation resuits.
argumentiy argument? CR Resuit
False False False
False True True
True False True
True True True
Table 3-6 OR Operation Results

SEE ALSO I, AND, =, =, <, », <=, >=, DO UNTIL, IF ..., WHILE

EXAMPLES var ®=7, z=4d
1if x=7 0OR x<=z // Decision point command utilizing OR

/7 as condition with accompanying
// expressions to evaluate. Condition is
// TRUE, because one of the expressions
[/ evaluates tCo TRUE.
print // Performs resulting command since
// condition s TRUE.
ENDIF

PAINT

USE To perform a paint {ill.

SYNTAX PAINT x,v fc,be
ELEMENT DESCRIPTION
X,y Both either a constant. variable, number or any expression

that evaluates to a number. Ranges are 0 to 639 and
0 to 349.
fe Any constant, variable, number or any expression that
evaluates to an number. Range is 0 to 15. See Table 2-2
for the availabie colors and assocciated numerical values.
be Any constant, variable, number or any expression that
evaluates to an number. Range is 0 to 15. See Table 2-2
for the available colors and associated numaerical values.

ACTION Performs a paint fill of simple or complex shapes using Fill Color (fe¢)
specified. starting from Starting Location {x,y) and attempts to fill entire
screen stopping only at the Boundary Caolor (be) specified.

SEE ALSO Graphics and Text (2-13-5).
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PIXLEN (HOST Only)

PIXEL

USE To create a user-defined dot on the color display.

SYNTAX PIXEL

ACTION Creates a dot in the current foreground color at the current x.y location.
Changing foreground color or xy location after placing creating a dot on the
color display, leaves the dot unatfected.

SEE ALSBO0O COLOR, Graphics and Text (2-13-5), XY

EXAMPLES XY 306,150
COLOR &
PIXEL // Creates a brown dot at location 300,150.

PIXLEN (MOST Only)

UsE To return length of a string in pixels.
SYNTAX PIXLEN(siring)
ELEMENT DESCRIPTION
string Any string variable or literal string surrounded by quotation
marks {e.g., "TELEPHONE TESTS™)
ACTION Returns the length of string in pixels,

Useful for centering text on the color display of the HOET.

EXAMPLES STRING Mede // Declares string Mode.
Mode = *Test Mode 4" // Initializes Mode.
P = PIXLEN{Mode} // Assigns pixel length of Mode (160},

// which 1s the length of "Test Mode 4°
// in pixels to P.
XY ((640-P}y /211,40 // Sets point for horizontal center.
Print Mode // Prints Mode stCring.
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PIXLEN? (Sp Tst Only)

PIXLEN? (Sp Tst Only)

USE
SYNTAX

ACTION

SEE ALSO
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To return number of pixels reqguired to display a given value.
PIXLEN? value
ELEMENT DESCRIFTION

value Any constant, variable, number, any expression that
evaluates tc a number, string variable or literal string
surrounded by quotation marks (e.g., "REPEATER TEST").

Any numerical or string expression is evaluated by TMAC
prior to the pixel length being calculated.

Returns the length in pixeis required to display value on the screén of the
HOST.

CENTER, LJPRINT, RJPRINT



PPRINT (HOST Only)

PPRINT (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO

To print responses out the RS-232 Connector.

PPRINT argument or

PPRINT argument, argument, ... ,argument or

PPRINT argument, argument, ... ,argument, "\ccc" or

PPRINT %0n/, argument, argument, ... ,argument or

PPRINT argument, %0nl, argument, ... ,argument, "\ccc"
ELEMENTS DESCRIPTION

argument Expression to be printed. Can be a mathematical

expression, & literal string or the contents of variables.
Mathematical expressions are caiculated and string
functions are performed before the results are printed.

0 Zero signifies leading zeros are added to fill the field width.
The 0 is omitted for no leading zeros. Applies only to
numeric expressions.

n Specifies the tield width. nis the number of digit spaces
(decimai point counts as one). Applies only to numeric
expressions.

i Specifies the numeric base the data is printed in. Applies
only te numeric expressions. Omit for a default of Signed
Decimai or enter cne of the following:

B Binary
Q Octal
H Hexadecimal
U Unsigned decimal
D Signed decimal
cece Optional non-printable characters in octal form used to

specify the output.
...O{_

norl Specifies a line feed character.
r Specifies a carriage return.

Sends all responses that would normally be printed on the color display to the
device connected to the RS-232 Connector. (x,y location has no affect on the
PPRINT command.)

%0n/ contains the format settings for numeric expressions and can be placed
anywhere in the PPRINT command. There can be several format settings in
gach PPRINT command, each cne changing the leading zero format, the
numeric base and the field width for the expressions that follow. Format
settings do not affect the printing of strings.

PRINT, PSCREEN

3-67



RN

EXAMPLES PPRINT "Ring\007\n* // Prints Ring on the B3-232 davice.
/7 The V007 causes the device's bell to
// sound (1f device has a bell).
// The \n provides a line faed command to
// the device.

PRINT

USE To print on the display screen (HOST) or to print responses out the

OPT. RS-232 Connector (Sp Tst Option),

SYNTAX PRINT argument or

PRINT argument, argument , ... .argument, or

PRINT <.0n/, argument, ..... .argument, or

PRINT argument, ..... Y% 0nl, argument,

ELEMENT DESCRIPTION

argument Expression to be printed. Can be a mathematical
expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functions are performed before the results are printed.

0 Zero signifies leading zeros are added to fill the field
width. The 0 is omitted for no leading zeros. Applies
only te numeric expressions.

n Specifies field width. nis the minimum number of digit
spaces (decimal point counts as one). Applies only to
numeric expressions, For Sp Tst, if /is D, n can be in the
form of b.a, where b designates minimum number of digits
before the decimal point and a designates the maximum
number of digits after the decimal point.

/ Specifies the numeric base the data is printed in.

Applies only 1o numeric expressions. Omit for a default
of Signed Decimal or enter one of the foliowing:
B Binary
Q Octal
H Hexadecimal
U Unsigned decimal
D Signed decimal
ACTION Prints numerical and string values cut the OPT. 88-232 Conneactor {Sp Tst)
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or at the current x,y location on the color display (HOST). Several values are
printed on the same line by separating them with commas. If the optional
ending comma is used, the next PRINT command continues on the same ifine
otherwise a new line is started. If an argument consists of a variable, the
value of the variable is printed. Mathematical expressions are calculated
before printing.

H



SEE ALSO
EXAMPLES

I

%0ni contains the format settings for numeric expressions and can be placed
anywhere in the PRINT command. There can be several format settings in
each PRINT command, each one changing the leading zero format, the
numeric base and the field width for the expressions that follow. Format
settings do not affect the printing of strings.

HPRINT, XYPRINT, PPRINT, PSCREEN, XY

W=l d
V=37 ,83
S="String”

PRINT %04,X," ",§

PRINT ¥X,%3," ",Y

PRINT %4B, X

PRINT %7,$%.Y

PRINT %030Q.X,5,

lzading zeros, a field width
of 4 characters and signed decimal (by
defaultn) for any following numerical

cutputs. The following is printed:
0044 String.

ifies no
=1d width of 3 and
signed decimal (by default) for any
fol ;
space 1g printed. Whe

Prints X as is. Than =ape

a fi

leading zeros,

owing numerical outy A single

is printed,
the print field is axps to accommodate
T Because each argument of the PRINT
command {except for ¥;

I

following by a

=d on one line.
The following is printed: 44 37 .82

comma, output is displs

e Leadi:

r zeros, a field
4 and Binary numeric base for

any following nunerical outputs. The
following is printed: 101100,
The field width is enlarged to

accommodate X.

Specifies no leading zero, a field
width of 7 and signed decimal (by
defauvulty for any foll i

owing numerical
7 1S pr

37 .85 2 blank character
.
L.

outputs. The Tollow;
LTigy

beiore 3 are provided by the

tield widoh of 7.

ccifies leading z=ros., a fleld width

ioang Octal numeric Then X
Then String

i oprinted as formatt
is

printed immediately alter bacause

of the comma belween. Than no leading

zevos, a fLield width of & and signed
decimal numeric base (pby default) 1s
specified. Then ¥ iz printed!

The complete printed expression 1s as
follows: Gh48tring 37 .83
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PSCREEN (HOST Only)

PSCREEN (HOST Only)

USE To print the display screen to cutput device.

SYNTAX PSCHEEN

ACTION Prints the display screen to device connected to the BR5-232, GPIB or
FRINTER (paralliel) Connectors. Output device, connector and print
parameters are specified by the Printer submenu under menu item "External
/0" in the Auxiliary Functions Menu (see 3-3-10 of [FR-1900 Operation
Manual). Command is entered through R5-232 or GPIB Connector (see 6-2-1
or 6-2-4 of IFR-1800 Operation Manual) or placed in a macro.
Issuing this command is equivalent to pressing the PRINT SCRN Key on the
Fraont Panel of the Test Set. See Figure 3-1 of IFR-1900 Operation Manual.

SEE ALSO PRINT, PPRINT

RAND

USE To specify seed for RND random generator.

SYNTAX RAND x
ELEMENT DESCRIPTION
X Any constant, variabie, number or any expression that

evaluates to a number.

ACTION Sets the seed (starting point) for the random genearator.
Using the same seed causes the random generator to produce the same series
of pseudo-random numbers.

SEE ALSO BND

EXAMPLES *DMC"RND_GEN", BEGIN
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RAND 12 // Sets a starting point for the RND
// command.
FOR X=1 TO 10 STEP 1

Z=RND (100) // Generates the followlng numbers:

PRINT Z f4 47, 77, 31, 247, 39, 1060, 57, 46, 41 and 30,
NEXT X

END

/F Each time RAND is set to 12, the RND{100) command produces
the same series of random numbers. * /




HETURN

RETURN

USE To return a value from a function or to return macro execution to the
Drevious macro.

SYNTAX RETURN

ACTION Stops command execution of the current macro when command is

encountered. 1f command is encountered and the current macro was called
from ancther macro, command execution returns to the macro from which the
current macro was called. Command execution resumes at the command
immediately following the call of the macro or function. If a variable is
specified with the RETURN command, the value of the variable is returned.

"dmc"macro_2" begin

s rejutn
end

/

Raturns command exacution “dme'macro_1",begin

1o next sommand aftsr macro_2 cal & I ———
° //macro_i calls macre 2. >
L] e
MAacro, Pl S R A i
{* more

commands 7/

end

3418008

Figure 3-5 RETURN Command

EXAMPLE *PMC "Even', BEGIN /4 Macyo named "Even" that i1s called
/7 by the macro named "Test" below.
IF $1 % 2 = 0
PRINT $1," IS EVEN"

ELZE
RETUEN
ENDILE
END
*DMC "Taest", BEGIN // Macro is callad with twoe arguments:

// x ralsed to the power of v (Test X, vy).
Vo Sl’-“*i}f

PEINT $1,"TC THE POWER CQF " ,52," IS ",Y
BEven ¥

PRINT "TgEST IS DOWNE®

END

/* 1f passad variable is odd (51 % 2 equals 1}, the RETURN
commangd returns command execution back to the macro Test at
the PRINT "TEST I&% DONE" command. */

{Examples continued on next page.)
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RJPRINT (Sp Tst Gniy)

RJPRINT (Sp

(Examples continued from previous page.)

*DMC "Maximum', BEGIN

VAR Max=0

EDIT:WIDTH 45

FOR ¥X=1L TO 10

ITMNpPUT Y

IF Y>Max
Max=7Y

ENDIF

NEXT X

RETURN Max

END

/% The RETURN command returns the value of Max. The function
Maximum cannot be executed by simplv entering it's name.
Functions are executed by assignine them to a variable or

using them in a PRINT command. */
Z=Maximum // Funcoion Maximum ls executed and the
// resulb is @ igned to 7.

PPRINT Maximum // Funcvion Maximum is executed and the
// result i1s printed on the Host
J/ Terminal {(HOST only).

Tst Only)

Use
SYNTAX

ACTION

SEE ALSC
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To display numbers or text, right justified, on color display of HOST.
RJPRINT value,x, y, width
ELEMENT DESCRIPTION

value Any constant, variable, string variable, literal string
{surrounded by quotation marks), number or any expression
that evaiuates to a string or number.

Strings c¢r string vartables and numbers or number variables
cannot be mixed.

X,y Both either a constant, variable, number or any expression
that evaluates to a number. Ranges are 0 to 639 and
0 to 349.

width Any constant, variable or integer or any expression that

evaluates to an integer. Expressed in number of pixels

Erases the display area on the screen of the HOST defined by the x,y starting
position and width in pixels, then prints value, right justified, in the defined
area.

CENTER, HPRINT, LJPRINT, PRINT, XYPRINT



ROTATE {(HOST Onily)

RND
USE To generate a pseudo-random integer between 0 and n.
SYNTAX RND(n
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression that
evalyates 1o a number,
ACTION Generates a pseudo-random integer between 0 and n. If nis not an integer,
the value is truncated.
SEE ALSO RAND
EXAMPLES WW=RND(LODO) i/ Assigns a pseudo-random number between
// 0 and 160 to WW.
ROOM
USE To return the amount of memory size available.
SYNTAX ROOM
ACTION Returns the available memory size, in bytes, when printed.
SEE ALSO Macros (2-8)
EXAMPLES PRINT ROOM Prints the amount of memory available
// to the color display (HOST) or out

S/ the OPT. REZ-232 {sp Tst Option).

ROTATE (HOST Only)

USE
SYNTAX

ACTION

To rotate text, character by character.

ROTATE n
ELEMENT DESCRIPTION
1 Degrees the character is rotated.

Specifies the orientation (in 207 intervals) new text is printed. characier by
character, on the color display. Table 3-7 shows the amount of clockwise
rotation for values of n.

£ ROTATION
0 to 89 G
90 to 179 90~
180 to 269 180°
270 to 359 270°

Table 3-7 Character Rotation for n Values
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SCREEN:USER (HOST Only)

SCREEN:USER (HOST Only)

USE To create a blank screen in active window.

SYNTAX SCREEN:USER

ACTICN Creates a blank user screen {with a dark blue background) in the active
window.

® Stops any active task.

@ Blank screen may be used to create user-deveioped screens.

® User screen decreases run time because of no readings to update.

SEE ALSO USER (for Sp Tst only)
EXAMPLES sCreen:user // Displavs blank user screen.
Furel // Forces macro executlon to wait until
// user screen 1s completed.
cls S/ Inaitializes uger screen.
boolor ¢ // Establishes background color (user
/7 should establish background color
/S 0f new screen) .
SIGN
USE To return -1, 0, 1 if nis a negative number, zero or a positive number.
SYNTAX SIGN({(n)
ELEMENT DESCRIFPTION
n Any constant, variable, number or any expressicn that
evaluates {c a number.
ACTION Returns -1ifn<0,0ifn=00r 1if n>0.
SEE ALSO ABS, FLOOR
EXAMPLES S=STIGN{-6) // Asslgns -1 to §.
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SOUND

SIN
USE To return the sine of angle n measured in radians.
SYNTAX SIN{n)
ELEMENT DESCRIPTION
n Any constant, variabie, number or any expression that
evaluates to a number.
ACTION Returns the sine of angle n measured in radians.
SEE ALSG cos
EXAMPLES JAR Sine_of_radians
Sine_of_radians=SIN{3.1415/3}) // Rssigns the sine of
/7 m/G (0. BEE01; to
// Bine_of_ radians.
SLEEP
USE To temporarily siop multitasking a macro.
SYNTAX SLEEP name
ELEMENT DESCRIPTION
name NMame of the macro to remove from scheduie queue. String
variable or literal string sdrrounded by quotation marks
{e.g.. "TEST 4"}
ACTION Removes the specified task from the schedule queue. The task can be put
back into the scheduie queue using the WAKE command.
SEE ALSO Multitasking Macros (2-12), WAKE
EXAMPLES See Multitasking examples {2-12).
SOUND
USE To create audio tones.
SYNTAX SOUND freg,duration
ELEMENT DESCRIPTION
freq Any constant, variable, positive number or any expression
that evaluyates 1o a positive number. Effective range is 125
1o 15000.
duration Any constant, variable, positive number or any expression
that evaluates to a positive number.
ACTION Generates a tone of frequency freg in Hz for a length of time duration in ms
and routes the tone to the Test Set Speaker.
EXAMPLES SOUND 600,1000 // Creates a 600 Hz tone for 1 sec.
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SQR

SQGR
USE To return to the positive square root of n.
SYNTAX SQR(m
ELEMENT DESCRIPTION
n Any constant, variable, positive number or any expression
that evaluates to a positive number,
ACTION Returns the positive square root of n.
The square root function returns 0 for the square root of negative numbers.
SEE ALSO EXP, SIGN
EXAMPLES VAE Sguare_ Root

Sguare

JBoat = SOR(30) // Rssigns the positive sguare root
Jiowf 30 (5.477226) to Square Root.

STATus:OPERation:INSTRument (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO
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To control or query the Operation Instrument Register.

STATus:OPERation: INSTRument: CONDition? or
STATus: OPERation:INSTRumeni;ENABLe n or
STATus:OPERation INSETRument:ENABLe? or
STATus:OPERation:INSTRument:EVENI?

ELEMENT DESCRIPTION

n Any constant, variable, number or any expression that
evaluates 1o a number (16 bit value), Range is 0 to 65535,

Specifies or returns the contents of the following registers within the
Operation Instrument Register: Condition register. Enabie register and Event
register.

The GOperation Instrument Register is used with the INiTiate and FETCh
commands. Once an INITiate command is completed and the meter is ready
to be read, the appropriate meter ready bit is set to 1. This indicates the
metert is ready for the FETCh command.

Status Subsystem (2-16). Figures 2-5 and 2-6




STATus:PRESet (HOST Only)

STATus:OPERation (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO

To conirot or gquery the Operation Status Register.

STATus:OPERation: CONDition? or
STATus:OPERation:ENABLe n or
STATus:OPERation.ENABLe? or
STATus:OPERation:EVENt?

ELEMENT DESCRIPTION

n Any constant, variable, number or any expression that
evaluates tc a number (16 bit value). Range is 0 to 65535.

Specities or returns the contents of the following registers within the
Operation Status Register: Condition register, Enable register and Event
register.

The Operation Status Register contains the Waiting For Arm, Waiting For
Trigger and Instrument Summary bits. The Operation Instrument Register sets
the Instrument Summary bit.

Status Subsystem (2-16), Figures 2-5 and 2-6,
STATus:OPERation:INSTRument commands

STATus:PRESet (HOST Only)

USE
SYNTAX
ACTION

SEE ALSO

To set all the bits in the enable registers to an initialized condition.
STATus:PRESet

Sets all bits in enable registers tc an initialized condition. Preseis the enable
registers of the following status registers to the associated condition:

STATUS REGISTER CONDITION
Cperation Status OFF (#nh0000}
Operation Instrument OFF {#h0000)
Questionable Status OFF {#h0000)
Instrument Status ON (#h7FFF)
instrument Summary ON (#h7FFF)

Table 3-8 Enable Register Preset Conditions

Status Subsystem (2-18), Figure 2-6
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STATus:QUEStionable:INSTRument:ISUMmary (HOST Only)

STATus:QUEStionable:INSTRument:ISUMmary (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES
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To control or query the Instrument Summary Status Register.

STATus:QUEStionable:INSTRument:iSUMmary: CONDition? or
STATus:QUEStionable:INSTRument:ISUMmary:ENABLe n or
STATus:QUEStionable:INSTRument:ISUMmary:ENABLe? or
STATus:QUEStionable:INSTRument: ISUMmary:EVEN1?

ELEMENT DESCRIPTION

n Any constant, variable, number or any expression that
evaluates to a number (16 bit vaiue). Range is 0 to 65535,

Specifies or returns the contents of the foliowing registers within the
Instrument Summary Status Register: Condition register, Enable register and
Event register.

The Instrument Summary Status Register acts as an extension of the
Instrument Status Register. The Instrument Summary Status Register reports
the exceeding of the upper and lower limit of the SINAD and Phase Meter and
Digital Multimeter.

Status Subsystem (2-16}, Figure 2-6

*DMC "DMM_READ" | BEGIN
STAT:QUES:INSTR: ISUM: ENABLE 12 I
i/

i/ S H O

STAT:QUES:INSTR: ENARBLE 2 /7 Sets enabls x
s

I

enable register to
MM Upper and Lower

» 2T to pass Lhe
sument Sumnmary Status
- result.

STAT:QUESENABLE 8192 S Ee enable reglister Lo pass the
// Instrument 3§ Reglster result.

LB /S 111 condition and event
;S R
SCREEN: DMM I ve DMM Operation Scoreen.
PPRINT M_DMM? /4 Prants DMM reading to Host.
IF (*2TB? & &) != 0 /4 TL Status Byte Zports
// Questionable Status bit as 1,
FERINT "limit exceeded® // print limit exceeded to Host,
ELSE // Tt Status Bytfe reports
/7 Questionable Status bit as 0,
PPRINT *limit not exceedead" // print limift not exceeded to
// Bost.
END

(Examples continued on next page.)




STATus:QUEStIonabie: INSIHUMENI (ruUdl Unlyj

{Examples continued from previous page.)

/* The above macro performs a DMM reading and checks the
Stratus Byte for the reporting of the DMM Upper or Lower
Limit beilng exceeded. The enable reglisters of the
Trstrument Summary, Instrument and Questionable Status
Registers are set to pass the informatilion to the Status
Byte. */

STATus:QUEStionable:INSTRument (HOST Only)

USE To controt or query the Instrument Status Regisier,

SYNTAX STATus: QUEStionablie INSTRumeni:CONDition? or
STATus:QUEStionable: INSTRument:ENABLe n or
STATus:QUEStionable INSTRument:ENABLe? or
STATus:QUEStionable:INSTRument: EVEN?

ELEMENT DESCRIPTION

n Any constant, variable, number or any expression that
evaluates to a number (16 bit value). Range is 0 to 65535,

ACTION Specifies or returns the contents of the following registers within the
instrument Status Register: Condition register, Enable register and kEvent
register.

The Instrument Status Register reports meter readings exceeding the upper
and lower limit of the AF, RF Power, FM Deviation, AM Modulation and
Distortion Meters. The results of the Instrument Summary Status Register
(an extension of the Insfrument Status Register) are also reported.

SEE ALSO Status Subsystem (2-16}, Figure 2-6
EXAMPLES See 8TATus:QUEStionable:INSTRument:ISUMmary.
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STATus:QUEStionable (HOST Only)

STATus:QUEStionable (HOST Only)

USE To controb or query the Questionable Status Register.
SYNTAX STATus:QUEStionable:CONDition? or
STATus:QUEStionable:ENABLe n or
STATus:QUEStionable:ENABLe? or
STATus: QUEStionable: EVENt?
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression that
evaluates to a number (16 bit vaiue). Range is 0 to 65535,
ACTION Specifies or returns the contents of the following registers within the
Questionable Status Register: Condition register, Enable register and Event
register.
The Questionable Status Register reports events that could bring Test Set
results into question. The Instrument Status Register provides the input.
Figure 2-6 shows events reported by both registers.
SEE ALSO Status Subsystem (2-16}, Figure 2-6
EXAMPLES See STATus:QUEStionable:INSTRument:ISUMmary.
STOP
USE For Multitasking. Te step command execution of all macros,
SYNTAX STOP
ACTION Stops command execution of all macros regardless of where the STQP
command is located.
EXAMPLES *DMC "Test", BEGIN
Y S1F*43
IF 52 < G
STOP // TE the passed variable is negative,
// the STOP command is executed and all
// macro command execution stops.
ENDIF
PRINT $1,"T0O THE POWER OF ",$2," IS ",Vv
PRINT “"TEST 18 DONE®
END
SEE ALSO Multitasking Macros (2-12)
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STRHRING

STR

USsE To return the string equivalent of a number,

SYNTAX STR(n)

ELEMENT DESCHIPTION
n Any constant, variabie, number or any expression that
evaluates to a number.

ACTION Returns the string equivalent (character representation) of number n.

SEE ALSO ASC, CHR, VAL

EXAMPLES & w STR(Z236) // Assigns the characters 236 to

/7 ostring variable 3

STRING

USE To.declare string variables and arrays.

SYNTAX STRING name or
STRING name, name, .... ,name or
STRING namelindex] or
STRING namelindex], namelindex], .... .namelindex] or
STRING name, namel|index] or
STRING namelindexi[length] (Sp Tst only)

ELEMENT DESCRIPTION

name Name of the string declared. The first character of name
must be a letter while the remaining characters can be
tetters, digits and the underscore character. The length of
the name car be from 2 to 31 characters.

index NMumber of array elements minus one.

length Maximum length of each array element specified by index
{Sp Tst only).

ACTION Declares string variables and arrays. String variables and arrays cannot be
initialized when declared. (8p Tst only: Specifying maximum length of each
element in a string array may be used to save system memory. Not to be
confused with subsiringing: see 2-8.)

String variables and arrays are either local or global. Local string variables
are declared inside a macro and have no meaning outside that macro. Global
string variables are declared outside macros and are used inside or ocutside
any macro.

SEE ALSO String Variables and Functions (2-8)

EXAMPLES STRING Mes Mess 2 ares string varlables named

and Mess 2.
"Test * to wvariable Mesg 1.
"Test complete” o the

// stving variable Mess_ Z.
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SIHFUS

STRPOS
USE Te return position of a string within ancother.
SYNTAX STRPOS(string1,string2)
ELEMENT DESCRIPTION
stringt Any string variable or literal string surrounded by guotation
marks (e.g., "RADIO TESTS NO. 2").
string? Any string variable or literal string surrounded by quotation
marks (e.g., "TESTS NO.").
ACTION Returns the position of string2 inside string1. f string2 is not found, -1 is
returned.
The first position of string? is 0.
SEE ALSO LEN, VAL
EXAMPLES STRING One, Two
Gne = "presetr”
Two = "gern"
X = BTRPOS(One, Two) S/ Assigns 3 Lo K. "set" starts with the

ff 4th character in "preset.®

SYSTem:COMMunicate:GPIB:ADDRess (HOST Only)

USE To specify Test Set address and select Talk/Listen for GPIB mode.
SYNTAX SYSTem:COMMunicate:GPIB:ADDRess &

ELEMENT DESCRIFPTION

a Any constant, variable, integer or any expression that

evaluates to an integer. Range is 0 to 31.

ACTION Specifies Test Set address and selects Taik/Listen for GPIB mode.
SEE ALSO GPIB Operation (2-15)
EXAMPLES See SY8Tem:COMMunicate:GPIB:SPOLL?
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SYSTem:COMMunicate:GPIB:GET (HUSI Unly)

- SYSTem:COMMunicate:GPIB:CMD (HOST Only)

USE To issue commands through GPIB Connector.

SYNTAX SYSTem:COMMunicate: GPIB:CMD string
ELEMENT DESCRIPTION
string Any string variable or literal string surround by quotation

marks.

ACTION When operating the Test Set as a GPIB Controller, issues a command
sequence through the GPIB Connector.

SEE ALSO GPIB Operation (2-15)

SYSTem:COMMunicate:GPIB:CONTroller (HOST Only)

USE To make Test Set a GPIB controller.

SYNTAX SYSTem: COMMunicate: GPIB:CONTroller

ACTION Selects Controller for the GPIB Operation Mode making the Test Set a GPIB
controller.

Eor the Test Set to become a GPIB controller, the address of the Test Set
must be set to an address that does not conflict with a slave device address
and the GPIB Operation Mode must be set to Controller,

SEE ALSO GPIB Operation (2-15), 8YSTem:COMMunicate:GPIB:ADDRess
EXAMPLES See 8YSTem:COMMunicate: GPIB:SPOLL?

SYSTem:COMMunicate:GPIB:DCL (HOST Only)

USE To issue a Device Clear message.

SYNTAX SYSTem:COMMunicate:GPIB:DCL

ACTION When operating the Test Set as a GPIB Coentroller, issues a Device Clear
message.

SEE ALSO GPIB Operation (2-15)

SYSTem:COMMunicate:GPIB:GET (HOST Only)

USE To issue a Group Execute Trigger.

SYNTAX §YSTem: COMMunicate:GPIB:GET

ACTICN When operating the Test Set as a GPIB Controller, issues a Group kExecute
Trigger.

SEE ALSO GPIB Qperation (2-15)
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SYDIemMCUMMUnicate  GPIB:LONty (HOST Only)

SYSTem:COMMunicate:GPIB:LONIy (HOST Only)

USE
SYNTAX
ACTION

SEE ALSO

To select Listen Only as the GPIB Operation Mode.
SYS5Tem:COMMunicate:GPIB:LONIy
Selects Listen Only as the GPIB Operation Mode.

To select the Talk/Listen GPIB Mode of Operation. again, reset the Test Set
address using the SYST:COMM:GPIB:ADDR command.

When the Test Set becomes a GPIB Listen Only device, the address is first sot
using the SYST:COMM:GPIB:ADDR command. After setting the address. this
command selects Listen Only as the GPIB Mode of Operation.

GPIB Operation (2-15), SYSTem:COMMunicate: GPIB:ADDRess

SYSTem:COMMunicate:GPIB:PRINTer (HOST Only)

USE
SYNTAX
ACTION
SEE ALSO

To direct the output of the printer to the GPIB Connector.
S5YSTem:COMMunicate:GPIB:PRINTer

Setects the GPIB Connector for printer output.

GPIB Operation (2-15)

SYSTem:COMMunicate:GPIB:SLAVe (HOST Only)

USE
SYNTAX

ACTION

SEE ALSOC
EXAMPLES
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To specify the destination of SYSTem:PTHRough:GPIB commands.
SYSTem:COMMunicate:GPIB:SLAVe address
ELEMENT DESCRIPTION

address Any constant, variable, integer or any expression that
evazluates to a integer. Range is 0 to 31.

When operating the Test Set as a GPIB Controller, specifies the destination of
S5YSTem:PTHRough:GPIB commands to the peripheral device with address.

GPIB Operation (2-15), 8YSTem:PTHRough:GPIR
See 5YSTem:COMMunicate:GPIB:SPOLL?
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SYSTem:COMMunicate:GPIB:SPOLL? (HOST Only)

USE
SYNTAX

ACTION

SEE ALSOC
EXAMPLES

To perform a Serial Poll on a device.
SYSTem:COMMunicate:GPIB:SPOLL? address
ELEMENT DESCRIFPTION

address Any constant, variable, integer or any expression that
evaluates to a integer. Range is 0 {o 31.

When operating the Test Set as a GPIB Controller, performs a Serial Poli on
the device with address and returns the result. The 8 bit result is device
dependent, except bit 6, which is the Service Request bit,

GPIB Operation (2-15)

*DMC "Control™, BEGIN i

SYST COMM:C ADDE 30 7/

SYST . COMM:GPIE . CONT i/

END /4 Controller.

/* The macro Control establishes the Test Set as a GPIRB
Controller. x4

that sats the
te 30 and
a GPIB

*DMC "Slave”, SYST COMM . GPIB: SLAYV 21
/* The macro Slave sets the slave address for a peripheral

! =y

device to 31. v

*DMC O "M1200°0, CCPTHR:GPIB 5, 5PR{S1)+"\n”

/* The macra M1Z200 pas s, a string, through the GFIB
Connechbor to the peripheral vicse with an address of 5.

The "'\n° provides & line feed and marks the end of the

command passad. *

*DMC "Read 1200°,BEGIN
Control P Bet e
M1200 *DVMAC® Y

hes Control macro.

1200 to operatce

voltmeter .

WHILE ESYET =0/ / Whi ne Input 5 2 Host
IF 8YST:COMM: G =1 // It there is a Service Regues

P=OYOTCOMMGPTHR: SPOLLY 5 // Poll to see 1f from 1200.
TF Paed 1w O 7 LF bit & 1s 1, BRO is from L200.
MLZ00 "DVMEM® /016 BRO 1s from 1200, take s

‘

4o reading.

ENDIF
ENDIF
WEND
END

(Examples continued on next page.)
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SYSTem:COMMunicate: GPIB:SRQ? (HOST Oniy)

{Examples continued from previous page.)

connected to the GPIB Connector of the Test S=t and has
an address of §. The followling sequence OHGCUrs:

/F The macro Read_ 1200 assumes a FM/AM-12008/A (12001 is
=

0 Makeas the Test Sst a controllier.

0 Passes the DVMAC command to the 1200. Zets the 1200
for autoranging voltmeter readings.

o While there ig no Input from the RS-232 Host of the
Test Set, continually checks for Service Reguests from
the 1200,

0 Upon each 1200
the DVMRM command to the 1200, This command returns
z voltmeter reading to the Host of the Test Set. *

Service Reguest, the Test Set passes

SYSTem:COMMunicate:GPIB:SRQ? (HOST Only)

USE To check peripheral devices for a Service Request,
SYNTAX SYSTem:COMMunicate:GPIB:SRQ7?
ACTION When operating the Test Set as a GFIB Controtler, checks peripheral devices

for a Service Request. Returns a 1 if there was a Service Request since last
check. Once read, returns 0 until next Service Request.

SEE ALSO GPIB Operation (2-15)
EXAMPLES See SYSTem:COMMunicate:GPIB:SPOLL?

SYSTem:COMMunicate:GPIB:TONIly (HOST Only)

USE To select Talk Only as the GPIB Operation Mode.
SYNTAX SYSTem:COMMunicate:GPIB:TONIy
ACTION Setects Talk Only as the GPIB Operation Mode.

To select the Talk/Listen GPIB Mode of Operation, again, reset the Test Set
address using the SYST:COMM:GPIB:ADDR command.

When the Test Set becomes a GPIB Talk Only device, addressing is
unnecessary. The Test Set must be the only talking device on the GPIB bus
and the remaining devices must be compatible listeners.

SEE ALSC GPIB Operation {2-158), SYSTem:COMMunicate:GPIB:ADDRess
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SYsiemiLUMMUNICaIe onmial

SYSTem:COMMunicate:SERial

USE
SYNTAX

ACTION

EXAMPLES

To control the R3-232 Connector or select for printer output.

SYSTem: COMMunicate:SERial:BAUD baud rate or
SYSTem: COMMunicate: SERial:PARIty parity or
SYSTem: COMMunicate:SERIal:BITS data_bifs or
SYSTem:COMMunicate: SERial:SBITs sfop_bits or
S$YS3Tem:COMMunicate:SERIal:PACE handshake or
SYS&Tem: COMMunicate:SERIal:ECHO echo ot
SYSTem: COMMunicate:SERial:PRINTer

ELEMENT DESCRIPTION

baud_rate Any constant, variable, number or any expression that
evaluates to a number. Valid values: 300, 600, 1200, 2400,
4800, 9600, 192060, 38400, 57600" and 1152007,

parity NONE, EVEN, ODD, MARK or SPACE.

data_bits Any constant, variable, number or any expression that

stop bits

handshake

echo

avaluates to a number. Valid values: 7 or 8.

Any constant, variable, number or any expression that
evaluates to a number. Valid values: 1 or Z.

XON (Xon/Xoff), HW (Hardware) or NONE.

Any constant, variable, number or any expression that
evaluates to a number. Valid values: 1 (Enable) or
0 {disabte).

1. 5p Tstonly.

Specifies serial communication parameters for operation through the RS-232
Connector or selects the RS8-232 Connector for printer output

*DMC "Control”, BEGTHN // Defines macroe Lo send guary Lo

STRING Result

/7 controlled device & receive result.
/7 Defl string to hold query result.

SYST:COMM: SER: BAUD 19200 £ 232 paud rate to 18200,
ST COMM: SER: PAR NONE -~ 5 32 parity to none.
BT:COMM:SER:BITH & /o Sets 32 data bits to 8,
TCOMM: SER:SBITS 1 f Sets 12 stop bits to 1.

cCOMM D SER: PACE XON /S Bets ] : handshaklng to XON-XOFF.
:COMM: SEEBCHO 1 /4 Sets BES-Z32 echo on.
cPTHE : SER "gquery?" // Sends string "query?" Lo device.

WHILE ! {SY&T:PTHR: SER:QUE?) // Loops while RS-232 gueue is empty.

TPAUSHE // Rilows Test Set operation while
// looping.
WEND /7 End of WHILE leoop.
Result = SYST:PTHR:S5ER? // Stores received string in
// Result.
END
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DEDIRINCURSUTNIVEFAUILES (MWD | WIY)

SYSTem:CURsor:DEFaults (HOST Only)

USE To restore cursor and Soft Function Keys to default state.
SYNTAX SYSTem:CURsor:DEFaults
ACTION Restores the cursor positioning and Soft Function Key ievel of active screen to

default state.

This command should be followed by a screen command 1o ensure that
screens appear correcily.

SEE ALSC 5Y8Tem:DEFaults, SYSTem:DIiSPlay:DEFaulis
SYSTem:DATE
USE To set or return system date,
SYNTAX SYSTem:DATE year month,day or
SYSTem:DATE?
ELEMENT DESCRIPTION
yvear Any censtant, variable, number or any expression that

evaluates to a number. Range is 0 to 99.

month Any constant, variable, number or any expression that
avaluates to a number. Range is 1 to 12.

day Any constant, variable, number or any expression that
evaluates to a number. Range is 1 to 31.

ACTION Specifies or returns system date in the form: year, month, day.

Be careful to observe correct day of month when setting.

SEE ALSOC SYSTem: TIME

SYSTem:DEFaults (HOST Only)

USE To restore Test Set to default state.

SYNTAX SYSTem:DEFaults

ACTION Restores the Test Set to factory default state.

SEE ALSO SYSTem:CURsor:DEFaults, SYSTem:DISPlay:DEFaults
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SYSTem:FREQList (HOST Only)

SYSTem:DiSPlay:DEFaults (HOST Only)

USE To restore Test Set to default Color Set.

SYNTAX SYSTem:DISPlay:DEFaults

ACTION Restores the Test Set to the default Manufacturer Color Set.

SEE ALSO SYSTem:CURsor:DEFaults, SYS5Tem:DEFaulis

SYSTem:ERRor?

USE To return number and descripiion of system errors.

SYNTAX SYSTem:ERRor?

ACTION Returns earliest error not yet read. The error number and description is
refurned.

Once read, the data for the error read is removed from memory. The earliest
16 errors that have not been read are held in memory with the rest being
ignored. The 16 stored errors can be cleared from memory using the *CLS
command.

SEE ALSO *CLS8

SYSTem:FREQList (HOST Only)

UsSkE To specify or return Frequency List sethings.

SYNTAX SYSTem: FREGQList:GENerator /ist_num, freq or
SYSTem:FREGLIist:GENerator? flist num or
SYSTem:FREQList:OFFset /ist_num.freg or
SYSTem:FREGLIist:OFFset? /ist num or
5YSTem:FREQList:RECeiver list_num, freq or
SYSTem:FREQList:RECeiver? Jlist_ num or
SYSTem:FREQLIist:SCAN Jist_num, b or

SYSTem:FREQLIst:SCAN? list_num

ELEMENT DESCRIPTION
list._num Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 99.
freg Any constant, variable, number or any expression that
evaluates to a number. Range is 250.0 toc 20100006.0.
b Enable (1) or disable (G).
ACTION Specifies or returns Generator, Receiver. Offset and Scan enabte settings.

Specifies one of the 100 frequency listings (/ist_num). Frequencies {freq) are
specified in kMz. The scan status (b) of each frequency listing can be turned
on or off to be included ar removed from frequency list scanning.
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SYSTem:FREQuency:LOCK {HOST Cnly)

SYSTem:FREQuency:LOCK (HOST Only)

USE

SYNTAX

ACTION

To slave the RF Generator, Receiver and Spectrum Analyzer frequency
together or to return frequency tock status.

S5YSTem:FREQuency:LOCK b or
SYSTem:FREQuency:LOCK?

ELEMENT DESCRIPTION

b Any constant. variable, number or any expression that
evaluates tc a number. Valid values: 1 (Enable) or 0
{disable}.

Enables/disables or returns the freguency lock state of the Receiver,
Generator and Spectrum Analyzer RF lock feature.

® When user enters a frequency in any one of the above three operations
modes, the remaining two operation modes automatically change to the
identical frequency.

& Works only in Direct Mode.

SYSTem:KEY (HOST Only)

USE

SYNTAX

ACTION

SEE ALSC
EXAMPLES

3-90

To simulate or return a key pressed or simulated pressed of the Front Panel
Keypad.

SYSTem:KEY n or
SYSTem: KEY?

ELEMENT DESCRIPTION

b Any constant, variable, number or any expression that
evaluates to a number. For valid keycodes see Appendix B.

Simulates pressing a Front Panel Key with keycode n or returns the keycode
of the last key pressed or simulated pressed. If a key has not been pressed,
-1 is returned.

KEY?, SYSTem:KEY:DEFine

SYST:KEY 2112 /f Simulates pressing RCVR MODE Key.




SYSTem:KEY:DELete (HOST Only)

SYSTem:KEY:DEFine (HOST Only)

USE

SYNTAX

ACTION

SEE ALSO
EXAMPLES

To assign command sequence to a Front Panel Key.

SYSTem:KEY:DEFine n,sequence

ELEMENT DESCRIPTION

n Any constant, variable, number or any expression that
evaluates to a number. For valid keycodes see Appendix B.

seguence String variable or iiteral string surrcund by guotation marks
(e.g., "Tesi_1; print Max: a=8et_value"). Limited to 80 string
characters.

Assigns the specified command seqguence siring to key with keycode n. if the
key is pressed, the command sequence is executed.

A maximum of 16 keys can be assigned at any cne time. Appendix A iists
Front Panel Keys with predefined constants.

SYSTem:KEY:DELete

SYST:KEY :DEF 8200, "Test 17 7/ Test 1 to the *
NTRY Xey.

t 1 assignment.

orris macro I
risk) DATA
SYST:KEY :DEL 8200 /Y Deletes the *-Teas

SYSTem:KEY:DELete (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO

To cancel a Front Pane! keycode command sequence definition.
SYSTem:KEY:DElLete n
ELEMENT DESCRIPTION

I Any constant, variable, number or any expression that
evaluates to a number. For valid keycodes see Appendix B.

Cancels the command seguence string assigned o keycode n with command:
SYSTem:KEY:DEFine.

SYS5Tem: KEY:DEFine
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SY¥YSTem:MiLLIsec?

SYSTem:MiLLisec?

USE To return curreant value of the millisecond counter.

SYNTAX S5YSTem: MILLisec?

ACTION Returns the current value of the millisecond counter. Range of returned
values is 0 to 4294967295 (232 . 1),
Counter returns to zero approximately every 49.7 days.

SEE ALSCO SYSTem: TIME, TICKS?

SYSTem:PLOT (HOST Only)

USE
SYNTAX

ACTION
SEE ALSO

To select plotier cutput.

SY¥S5Tem:PLOT:GPIB or
5YSTem:PLOT:SERIial

Setects GPIB or HOST RS8-232 Connector for plotter output.

PSCREEN, SYSTem:COMMunicate: GPIB:PRINTer,
SYSTem:COMMunicate: SERial

SYSTem:PTHRough:GPIB (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES
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To send out or receive a string through the GPIB Connector,

SYSTem:PTHRough:GPIB string or
SYSTem:PTHRough:GPIB address. string or
3YSTem: PTHRough:GPIB? or
EYSTem:PTHRough:GPIB? address

ELEMENT DESCRIPTION

string Any string variable or literal string surrounded by quotation
marks (e.g., "VOLTS").

address Any constant, variable, integer or any expression that
evaluates to a integer. Range is 0 to 31.

When operating the Test Set as a GPIB Controlier, sends out or waits for and
accepts (receives) a string threcugh the GPIB Connector. Optional peripheral

address defaults to the address set by the last 8YSTem:COMMunicate:GPIB:
SLAVe command,

5trings contain commands unique to the controlled device.

GPIB Operation (2-15), SYSTem:COMMunicate: GPIB:SLAVe
See §YSTem:COMMunicate:GPIB:SPOLL?



SYSTem:TIME

SYSTem:PTHRough:SERial (HOST Only)

USE To send or receive a string through the RS-232 Connector.

SYNTAX SYSTem:PTHRough:SERial "string” or
SYSTem:PTHRough:SERial? or
SYSTem:PTHRough:SERiah:KEY?

ELEMENT DESCRIPTION

string Any string variable or iiteral string surrounded by quotation
marks {e.g., "VOLTS").

ACTION Sends or waits and receives a string {(or, in the case of the (8Y5Tem:
PTHRough:SERIal:KEY? query, one character) through the HOST RS-232
Connector.

IStrings contain commands unique to the controiled device.

SEE ALSO SYSTem:PTHRough:SERial:QUEue?, 8¥YSTem:PTHRough:GPIB

SYSTem:PTHRough:SERial:QUEue? (HOST Only)

USE To determine is BS-232 queue is empty or contains data.
SYNTAX SYSTem:PTHRough:SERial:QUEue?
ACTION Returns a non-zero value if data is in the RS-232 queue, 0 if the R8-232

queue is empty.

SYSTem:TIME
USE To set or return time in 24 hour time format.
SYNTAX SYSTem:TIME hours, minutes, seconds or
SYSTem:TIME?
ELEMENT DESCRIPTION
hours Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 23,
minutes Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 59,
seconds Any constant, variable, number or any expression that
evaluates to a number. Range is 0 fo 59.
ACTION Sets 24 hour time in hours, minutes and seconds or returns 24 hour time in

hours, minutes, secends and mitliseconds.

Although 0.1 milliseconds are displayed when returned, accuracy is only
assured to within 16.5 milliseconds.

SEE ALSO SYSTem:MILLIsec?, TICKS?
EXAMPLES SYST:TIME?
/* Sample time returned: 13,17,32.760 (1:17:32.760 PM) *
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TAB

TAB
USE To return string spaces (or tabs) to the right.
SYNTAX TAB(n)
ELEMENT DESCRIPTION
n Any constant, variabie, number or any expression that
evaluates to a number.
ACTION Returns a blank string of n character spaces in length.
EXAMPLES CL& i/ Starts with blank scoreen.
PEINT TAB{(7), "FREQ = = J/ Prints FREQ = starting seven
S/ ospaces from the left edge of color
/7 display.
TASK
USE For Muititasking.
SYNTAX TASK name
ELEMENT DESCRIPTION
name String variable or literal string surrounded by guotation
marks. Name of the macro to be declared a task.
ACTION Declares the specified macro as a task. A macro must be declared a task
before it can be placed on the schedule queue for muttitasking. The macro
must already be loaded in memory.
SEE ALSO Multitasking Macros (2-12), ACTIVATE
EXAMPLES See Multitasking example (2-12).
TICKS?
USE To return elapsed time in milliseconds.
SYNTAX TICKS?
ACTION Returns the current value of the millisecond counter. Range of returned
values is 0 to 4294967295 (232 - 1},
LUsed for calculating elapsed time in milliseconds.
SEE ALSO SYSTem:MiLLisec?
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TOP

TPAUSE

USE For multitasking and sharing execution time with other Test Set activities.

SYNTAX TPAUSE

ACTION While multitasking, stops command execution and passes command
execution to the next task in the schedule queue, if one exists.

SEE ALSO Muttitasking Macros (2-12), TSTOP

EXAMPLES See Multitasking example (2-12).

TRUE

USE To produce a 1.

SYNTAX TRUE or
ON

ACTION Provides a concise method of specifying a logical 1.

SEE ALSO !

EXAMPLES X=TRUE // Assign 1 to X.

TSTOP

USE For Multitasking.

SYNTAX TSTOP

ACTION While multitasking, stops command execution and removes the currently
running task from the schedule queue and performs a TPAUSE. Command
execution passes to the next task in the schedule queue.

SEE ALSO Multitasking Macros (2-12), TPAUSE

EXAMPLES See Multitasking example (2-12).
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USER (Sp Tst Only)

USER (Sp Tst Only)

USE To create a blank screen.
SYNTAX USER
ACTION Creates a blank user screen in the zctive window.

Biank screen may be used to create user-developed screens.

SEE ALSC SCREEN:USER
EXAMPLES user // Displavs blank user screen.
AT /) Forces macro execution to wait until
// user screen i1s completed.
cls // Initializes user screen.
bcolexr 0 // Establishes background color f{user
// should establish background color
/4 of new screen) .
VAL
USE To return the numeric value of a string.
SYNTAX VAL(siring)
ELEMENT DESCRIPTION
string String variable or literal string surrounded by quotation
marks.
ACTION Returns the numeric value of a character representation of a number in string.
SEE ALSO ASC, CHR, 8TH,
EXAMPLES STRING Comnd
Commd = "567® /4 Asesigns the string "567" to Commd.
C = VAL {Commd) // Assigns the number 567 to O, a numeric

/7 variable.
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VAR
USE To declare variables and arrays.
SYNTAX VAR name or
VAR name, name, .... ,name of
VAR namelindex] or
VAR namelindex], namel[indexl, .... .name[index] or
VAR name, namelindex]
ELEMENT DESCRIFPTION
name Name of variable or array declared. The Hrst character
of the name is a jetier while the remaining characters can
be letters, digits or the underscore. The length of the
name can be from 2 to 31 characters.
index Any constant, variable, number or any expression that
evaluates to a number. Number of array etements minus 1
{index = # of array elements - 1}
Index of an array. ldentifies the elements of the array
by speciftying the order of occurrence. The count of
slements starts with 0.
ACTION Variables are declared with a name. Arrays are declared with a name and an
index. Variables and arrays can be initialized when declared using an equals
(=) character. Using a variable name previously used tc dectare a variable
voids the previous variable.
Variables and arrays are either local or global. Local variables and arrays are
declared inside a macro and have no meaning outside that macro. Global
variables and arrays are declared outside macros and are used inside or
outside any macro.
SEE ALSO Numeric Variables and Arrays (2-3), NVYSAV
EXAMPLES VAR Flag=0,Set_Squ=0.9 // Variables Flag and Set_bSgu are

i/ declared and initialized to O
/4 oand 0.9,

VAR Dat[2]={(3.2,3.4,2.6) // Array Data is declared with
// 3 elements and each element 1s
// initialived to a value.

3-97




VIJEUDAgeILUPY (HUBIT Uniy}

VIDEOpage:COPY (HOST Only)

USE
SYNTAX

ACTION

SEE ALSO
EXAMPLES

3-98

To transfer the video image from ane video page to another.
VIDEOgpage: COPY from to
ELEMENT DESCRIPTION

from Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 1.

to Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 1.

Copies video from the active screen to the static screen or from the static
screen to the active screen.

@ Two video pages (screens) are available: video page 0 and video page 1.

® This command is used in combination with VIDECpage:SET to build
screens in the background. then display new screen, instantly, and for
animation applications.

VIDEOpage:SET

video:set 0,1 f/ Makes default screen (0 to continue to
/7 be f
// {or be written teo) but remain in
!/ background.

splaved and scresn 1 to be active

/* Build screen 1 by sending print commands, erc., as would
normalliy. Bowever, screen results do not appear. */

video:copy 1,0 // Coplies the video from screen 1L in the
// background to screen 0 presently beling
// displaved, Changes made tc screen 1
/7 is displayed immediately.
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VIDEOpage:SET (HOST Only)

USE To specify Video Page seltings.
SYNTAX VIDEGpage:SET disp,write
ELEMENT DESCRIPTION
disp Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 1.
wrife Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 1.
ACTION Specifies which Video Page to display and which Video Page is active {may be
written to): the other screen remains static. Two video pages are available:
video page 0 and video page 1. See Table 3-9.
disp | write ACTION
0 G (Default at power up) Screen 0 is displayed; Screen 0 is active,
Screen 1t remains static.
0 1 Screen O is displayed; Screen 1 is active. Screen 0 remains static
1 0 Screen 1 is displayed; Screen 0 is active. Screen 1 remains static.
1 1 Screen 1 is displayed: Screen 1 is active. Screen 0 remains static.
Table 3-9 Video Page Settings
Two screen displays are available (screen 0 and screen 1)1 one active and
one static for use as pages to switch back and forth. Two video pages aliow
user to construct or make changes to a screen display before actually
displaying the new screen. Video Page Control allows user to specify which
video page to currently display or to copy from one to the other.
SEE ALSO VIDEOpage:COPY
WAKE
USE For Multitasking.
SYNTAX WAKE name
ELEMENT DESCRIPTION
name String variable or literal string surrounded by quotation
marks.
Name of the task put back on the schedule queue.
ACTION Reenters a task {taken off the schedule gqueue by a SLEEP command) into the
schedule queue.
SEE ALSO Muititasking macros (2-12), SLEEP
EXAMPLES See Multitasking exampies (2-12).
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WCLOSE
USE To clese a window.
SYNTAX WCLOSE n
ELEMENT DESCRIFTION
n Any constant, variable, number or any expression that
evaiuates to a number,
Number of the window to close. Windows are numbered
in the order they are created. Overlapping windows must
be closed in the reverse order they are opened.
ACTION Closes (deletes) a generated window specified by n.
SEE ALSO Windows (2-13-3), WOPEN, WINDOW?
EXAMPLES See Windows examples {2-13-3).
WHILE WEND
USE To perform a set of commands repetiticusly while a conditional expressiton is
true.
SYNTAX WHILE condition
sequence
WEND
ELEMENT DESCRIPTION
condition Any expression which is TRUE or FALSE when evaluated.
sequence Command sequence performed as long as condition is true.
ACTION The WHILE loop repeatedly exscutes command seguence until condition
is evatuated FALSE. H condition is FALSE when firgt evaluated, the command
seqguence is not executed once like the DO loop, because the condition is
tested before the command sequeance.
EXAMPLES REXY B to .
WHILE Ni=2 VAR s Conditlon.
N=N+1 A0 Performs command while conditien is TRUE.
WEND S Bnd of WHILE loop.
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S binile performs the following staps .
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o M over commands inside loop and commands are
ol executad, Macro execution caontcinues aftey WEND
command . *

(Examples continued on next page.)
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(Examples continued from previous page.)

VAR OPF
WHILE FF<=LN{2*5)
FR=FF<«l
PRINT FF // The wvalue of FF 1s shifted left 2 bits
// and printed untill it is greatexry than
/7 LN{2*%).
WEND
WHILE SYSTEM:KEY? 1= 32896 // Continues looping until the
command // Front Panel Hey with a keycode
/4 of 32896 i1is pressed.
WEND

WINDOW?

USE To return the number of the window currentiy selected.

SYNTAX WINDOW?

ACTION Returns the number of the currently selected window. The selected window is
the window affected by the WMOVE and WCLOSE commands. The last
opened window is the selected window unless a WSEL command has selected
another window.

SEE ALSO Windows (2-13-3), WSEL, WMOVE, WCLOSE

EXAMPLES See Windows examples (2-13-3).

WMOVE

USE To move windows.

SYNTAX WMOVE x,v
ELEMENT DESCRIPTION
X,y Both either & constant, variable, number or any expression

that evaluates to a number. Ranges are 0 to 639 and

0 to 349.

New coordinates on the color display of the top left corner of
the window {o be moved.

ACTION Moves the currently selected window so that the top left corner of the window

is located at the specified point.

Window size and shape are unaffected,

Moving a window that overlaps another window disrupts the window
overlapped.
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WOPEN

SEE ALSO Windows (2-13-3), WSEL, WINDOW?
EXAMPLES See Windows examples {2-13.3).
WOPEN
USE To create windows.
SYNTAX WOPEN ¢ x1,y1,x2,y2
ELEMENT DESCRIPTION
c Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 15,
Number of the color selected for the window. See Table 2-2.
x1,y1 Both sither a constant, variable, number or any expression
that evatuates to & number. Ranges are 0 to 639 and
0 to 349.
Color display coardinates of the tep left corner of the window
beirng cpened.
x2,v2 Both either a constant, variable, number or any expression
that evaluates to a number. Ranges are ¢ to 639 and
0 fo 349.
Cotor display coordinates of the bottom right corner of the
window being opened.
ACTION Creates a window on the color display of color ¢ with a top left point of x71, y7
and a bottom right corner of x2, y2. Height and width of window are forced to
18 pixel increments,
A lack of available memory can cause a window not to cpen.
SEE ALSO Windows {2-13- 3), WCLOSE
EXAMPLES See Windows examples (2-13-3).
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WSEL
USsSE To change which window is currently selected.
SYNTAX WSEL n, hide
ELEMENT DESCRIPTION
n Any constant, variable, number or any expression that
evalyates to a number.

hide Any constant, variable, number or any expression that
evaluates to a number. Valid values: 1 (Mide window) or 0
{show window).

ACTION Makes window n the currently selected window and hides window if hide is
sette 1.

@ The seiected window is the window affected by the WMOVE and WCLOSE
command.

& Windows are numbered in the order they are opened.

@ A hidden window does not appear on the color display and must be closed
and opened again to reappear.

SEE ALSO Windows (2-13-3), WINDOW?, WMOVE, WCLOSE

EXAMPLES See Windows examples {2-13-3).

XY

USE To specify a point on the color display for other dispiay commands to use.

SYNTAX XY horiz,vert
ELEMENT DESCRIPTION
horiz Any constant, variable, number or any expression that

evaluates to a number. Range is 0 to 639.
vert Any constant, variabie, number or any expression that
evaluyates to a number. Range is 0 to 349,

ACTION Specifies a point (one pixel} on the color display to be used by the PRINT,
PIXEL, HPRINT and ICON commands. Where point 0,0 is the top left corner
of the color display, positive vert (y coordinate) is the number of pixels in the
downward direction and positive horiz (x coordinate) is the number of pixels to
the right.
The PRINT command moves the xy position to a new line using the current
HEIGHT setting for the height of the new line.

SEE ALSO Coler Display (2-13-2), Graphics (2-13-5)

EXAMPLES Ses Graphics example (2-13-5}.
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XYPRINT
USE To print on the display screen.
SYNTAX XYPRINT x,y, argument or
XYPRINT x,y, argument, argument , ... .argument, or
XYPRINT x,y, %0n!, argument, ..... .argument, or
XYPRINT x,y, argument, ..., ,%0nl, argument,
ELEMENT DESCRIPTION
X Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 6389,
Y Any constant, variable, number or any expression that
evaluates to a number. Range is 0 to 349,
argument Expression to be printed. Can be a mathematical
expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functions are performed before the resulis are printed.
0 Zero signifies leading zeros are added to fill the field width.
The 0 is omitted for no leading zeros. Applies only to
NUMEric expressions.
n Specities field width. nis the minimum number of digit
spaces {decimal point counts as cne). Applies only to
numeric expressions. If [is D, ncan be in the form of b.a,
wheare b designates minimum number of digits before the
decimal point and a designates the maximum number of
digits after the decimal point.
/ Specifies the numeric base the data is printed in. Applies
only to numeric expressions. Omit for a default of Signed
Decimat or enter one of the foliowing:
B Binary
Q Octal
H Hexadecimal
U Unsigned decimal
D Signed decimal
ACTION Combines the XY and HPRINT commands. Prints numerical and string
values at the selected x,y location on the color disglay. Several values are
printed on the same line by separating them with commas. If an argumentis a
variable, the value of the variable is printed. Mathematical and string
expressions are calculated before printing.
%0n! contains the format setiings for numeric expressions and can be placed
anywhere in the XYPRINT command. There can be several format settings in
each XYPRINT command, each one changing the leading zero format, the
numeric base and the field width for the expressions that follow. Format
settings do not affect the printing of strings.
SEE ALSO PRINT, PPRINT, PSCREEN
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EXAMPLES

U=44
T=37 083
STRING

XYPRINT

XYPRINT 219,174,U0,%3," *,T // Prints

AYPRINT

KYPRINT

XYPRINT

NOT
NOT="MOBILE

5,5,%04,0, "
/Y
;/
/Y
/Y
i
/Y

0,0,%48,U

30,55,NO0T.%7,T VA

;L
s
;7
//
i

/H

s

319,174,%3.1,7T /Y

KXYPRINT

PHONE DOES NOT RESPOND®

", NOT /f Containg a format setting
specifving
four characte

1iiing zeros and a width of

5 . Signed decimal is the
numeric base by default. The command
prints 0044 MOBILE PHONE DCES NOT RESPOND
starting at point %5, 5 location con the
color display.

. ;U oas L
J/ o milddle
£

startinge in the
of the screen. Then

5 1o leading zeros, a

// wrdth of 3 and signed

// decimal (by default) for any

/A following numerical ocurputs.

/A mi ig printed,

S/ When T is printed, the print field
// is expanded & the

fLE apace

:cl Lo acoommods
Jfovaluse of B Becaus
/) argument of the PRINT
f/ lexcept for T) is following by a
S0 comma, cutput Lo disvlaved on one-s
printed:

sy
command

Al line. Thne followlng

ff : 5 ;
/4 owidth of 4 and Bins
/4 oany followlng nume:s

1o

ER il a field

v numer;c bhase for

Lesl oubpuats. The

in the upper left
101106,

enlarged o

S following 18 printe
/S corner of the sorme
/4 The field width is
// accommodate U

sclifies no leading zeros, a field
width of and signed decimal (by default)
for any following numerical outputs.

The fcellowing is printed starting &t xy
location {30¢,55)

MOEILE PHONE DOES HOT EE
2 blanks charvacter
provided by the i

SPOND PR3
aves before 5 are

width cof 7.

“ifies no lwading zeres, a

S/ ominimum Flelid widech of 3 with a
S/ maximum of 1 odigit after the

/i ‘
[/ starting Lrn the middls of the

[/ BCTeen. The field widtch of 3 was
/7 expanded to fit T, couanting the

3

aadl point.  Diszplays 37.8

-

/S decimsl poing.
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SECTION 4 - CREATING AND UPLOADING TMAC PROGRAMS

4-1 GENERAL

Connect | N Enter
Test S o ;.
N Rs.szztg I Individual | (commands are
Terminal T commands executed
./ immediately)
ST
Y
| Enter
TMAC
Program =
B e
L Execute
TMAC
MMMMMMMMMMMM _ Program
)
Upload L N
TMAC
PFOQramJT'”'" e E R §/
\W**’H“““*“ o E : | :..
L ‘ S
S l [
\ s
Store TMAC%;_. J
Program in ) -
| Flash ———
Memory ! ' N
i 03401009

Figure 4-1 Operating IFR-1900 CSA Via R5-232
This section explains the follocwing procedures:

@ How to establish communication between an RS-232 Terminal (typicaily a PC with a
terminal emulation program} and the IFR-1900 CSA.

How to create a TMAC program.

How to upload a TMAC program into the IFR-1800 CSA working memory (RAM).
How to execute the TMAC program.

How to store the uploaded TMAC program into Flash Memory,

@ ® & @ @

How to execute a TMAC program stored in Fiash Memory.
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4-2 SETUP
4-2-1  RS-232 TERMINAL EMULATION PROGRAM SETUP

For the purpose of clarity and actual operation, the following procedures use Procomm Plus™ as
the RS-232 Terminal Emulation program.

STEP PROCEDURE

1. Enter Procomm PlusT™™ from RS-252 terminal.

2. Set line Settings as follows:

PARAMETER SETTING
Baud Hate 360 to 115200
Parity NONE
Data Bits 8
Stop Bits 1
Paort {Comm Connector on PC used for RS-232 tc HOST or Sp Tst)
3. Set Terminai Options as follows:
PABRAMETER SETTING
Terminal emulation ANSI
Duplex FULL
Soft tlow ctrl {Xon/Xoff) ON
Hard Flow cirl (RTS/CTS) OFF
Line wrap ON
Screen scroll ON
CR transiation CHR
BS transiation NON-DESTRUCTIVE
Break length (millisecs) N/A
Enguiry {(ENQ) N/A
EGA/VGA true underline N/A
Termiral width 80
ANSL 7 or 8 bit commands 8 Bit

4. Set ASCIH Protocol Options as foliows:

PARAMETER SETTING
Echo localty NO
Expand blank lines NG
Expand tabs NO
Character pacing (millisec) 1
Lire pacing {1/10 sec) 1
Pace character 0
Strip 8th bit NG
ASCH download timeout N/A
CR translation {uplead) NONE
LF translation (upload) STRiIP
CR translation {(downioad) N/A
LF translation (download) N/A
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4-2-2  HOST SETUP
STEP PROCEDURE

1. Perform "Remote Operation Using Host System (RS-232})" configuration procedure in
Section 6 of the IFR-1800 Operation Manual {1002-3402-200). {Make sure Echo is
toggled On.)

2. Verify communication with HOST by pressing Enter key on R3-232 terminal keyboard and
verify OK and exclamation mark appears on R5-232 terminal monitor.

4-2-3 SPECIAL TEST SETUP
STEP PROCEDURE

1. Perform "Configuring for R5-232 Operation” configuration procedure described in
Appendix D, Remote Operation, in the IFR-1900 CSA Option Operation Manual
(1002-3403-200).

2. Verify communication with Special Test by pressing Enter key on R8-232 terminal keyboard
and verify question mark appears on RS-232 terminal monitor.

4-3 CREATING A TMAC PROGRAM
STEP PROCEDURE

1. Write TMAC program using RS-232 terminal text editor. Refer to examples in Sections 2, 3
and 4 (e.qg., Figure 4-2}.

2. Save as text file {(program fite).
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4-4 UPLOADING TMAC PROGRAM

Upicading a TMAC program, piaces the program into working memory (RAM) for immediate
execution or for storing into Fiash Memory.

STEP PROCEDURE

1. Enter Procomm Plus™™ from R$-232 terminal.

2. lssue *PMC command from RS-232 terminal to purge all existing files {TMAC programs).

The user should include the *PMC command at the beginning of all TMAC programs.

3. Press PgUp key on RS-232 terminal and select ASCII upload protocol.
4. Type in path and file name of text file {(TMAC program) written in 4-3, and press Enter key.
5. If failure occurs:

® Utilize Procomm Plus™ Log function to create separate text file (log file) of Upload
function (program file with error messages).

# Hepeat Steps t through 4.
® View log file and correct errors in original program file.

@ Repeat Steps 1 through 4.

4-5 EXECUTING TMAC PROGRAM

After TMAC program is uploaded (or manually entered) into working memory (RAM), perform the
following:

STEP PROCEDURE

1. Enter name of macro that is the entry point for TMAC program.

2. Press Enter key of R5-232 Terminal keyboard to execute program.
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/%  MACRO NAME: minitl
SYNTZX: minitcl
PURPOSE: Perform a Mobile Station originated call.

MACRO: (The following example uses the predefined comnstants Fl
and Fé& isee Appendix A].} */

*dme ‘minizl®,begin

var done=_§

var key_code

do
csg:confuser
freg:band 1
ces:chan 334
ceg:riivli 60
css:startc
css:call:type 0O
host ":keypad:soft’
color 1,1°%
keypad:label 1, "START"
keypad:label &, "Ret"
color 1,1k
center "Mcobile Init Callv,0,.5,640

do

key_code=val (host? "syst:key?")
until (key_code=¥F6} or {key_code=Fl} // Waitg for valid key.
if key_ _code=6

done=;

else
keypad:label 1,"38TGP"
keyvpad:label &, " // Erases F6 label.
cgo:call iprocimobinit
center "Place Caili",0,35,640
do
key_code=val (host? "syst:key?")
until {key_ code=Fl} or css:recc:status?
erage;:text 0,35, 640
center "Assign Channel®, 0,355,640
if({key_codel=F1)
csscall:proo:as
do
key_codesval (host? "syst:key?;

2 lgn

until {key_code=F1l) or {meas:sat? > 5960; // Waits for somewhat valid SAT.

1filkey_ codei=F1}
erase:texty 0,335,640
center "Call Succegsfull™,0,35,8640
endif
endi £
while key_code!=F1
key_code=val (host? "syst:key?")
wend
endif
until done
ernd

Figure 4-2 Example TMAC Program
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4-6 STORING UPLOADED TMAC PROGRAM INTO FLASH MEMORY

Storing an uploaded TMAC program into flash memory allows TMAC program to remain in Test
Set though power is removed or a *PMC (Purge Macro) command is issued.

Use MMEMory:STORe:MACHo "m","f" command to store TMAC program (uploaded in 4-4, plus
any existing program files upioaded since last issue of *PMC or power-up) into Flash Memory:

® Set mto name (See Figure 4-3) of macro to be designated as entry point of upicaded
TMAC program to run from Front Panel of the HOST.

@ Set fto desired Flash File name (i.e.. fis the name to appear in the Flash File Directory} of
TMAC program.

Figure 4-4 shows the relationship between the macro name and the Flash File name displayed in
Flash File Directory from the front panel of the HOST.

Refer to 6-15 (HOS5T) or 9-13 (Sp Tst} for more information on Flash Memory commands.

Examples: mmem:stere:macro "minitl®, "minitl® // Stores file, written in 4-3 and
// and uploaded in 4-4, into Flash
// Memory.

mmem: store:macre "sense _maln”®, s _test"
/4 Stores file from 4-8 into Flash
// Memory.

1800CSA FLASH FILES

T Bytes Used: 103168 Bytes Free: 1448960
Name of Macro ) NAME TYPE size
o S_TESTw.  MACRo 8477 <
MINIT1 e File © TEST i
*dme "minit1",begin - ash File 5 EST with macro
var done=0 ~.gense_main designated as entry point,
var key_code "Jwinwm__WWq_;llwii:
do <>""’"' Flash File MINIT! with macro
® e Miniti designated as entry point.

L4 —— NINNENSNE

43418007 - 03416158

Figure 4-3 Macro Name ldentification  Figure 4-4 Flash File and Macro Name Relationship
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4-7 EXECUTING TMAC PROGHAM STORED IN FLASH MEMORY
4-7-1 FROM RS-232 TERMINAL
Issue the following command from RS-232 terminatl;

mmem:load:macy "m" "

Where: mis the name of the macro to be executing, and fis the file name of the program file
stored in Flash Memory.

If mis *, then the macro previously designated by the mmem:stor:macr command as the entry
point is executed.

4-7-2  FROM HOST FRONT PANEL
A. HOST TMAC Programs

Refer to the description of “User Program” in Section 3-3-10 in the IFR-19200 Operation
Manual for further explanation of the foliowing:

STEP FROCEDURE

1. Select desired Flash File from Flash Memory File Directory.

2. Execute selected Flash File (macro).

B. Special Test Programs

Refer to "User Files" in Appendix C in the IFR-1900 C8A Option Operation Manual
for a detailed explanation of the following:

STEP PROCEDURE

1. Select desired Flash File from 1200CSA Flash Files Directory {see Figure 4-4).

2. Execute selected Flash File {macro).
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4-8 EXAMPLE TMAC PROGRAM WITH MULTIPLE MACROS

|The example TMAC program in this section applies only to the Special Test.

Use MMEM:STOR:MACR "sense_main","s _test” to store the following TMAC program file into
Flash Memory {after being uploaded).

The following TMAC program uses the predefined constants F1 and F6 (see Appendix A).
TMAC program is available on the IFR BBS (316-524-02790).

/o FILE NAME: stest.mac
PURPOSE: Demonstrate several capabilities of Sp Tst TMAC including:
o Sp Tsit TMAC Graphics

o Cell Site Simulation

0o Using multiple macros

o $Storing macrog in Flash Memory

o ERunning a TMAC program from the Front Panel.

o Using HOST TMAC commands through the HOST command.

=/

var key_code // Declares a global variable.
ik MACRO: delayl

SYNTAX: delayl n
{n=delay time in ms.)}

PURPOSE: Provide a delay 1f the ¥l Soft Function Key is not
pressed. 7

*dmoe "delayl", begin

if {key_code!=FL1}
delay 51

endif

and

/* MECRO: focco_setup
SYNTAX: fococ_setup
PUREFOSE: Set up the System Parameter Overhead message sent on the
Forward Control Channel. */

#dmec "focc_=etup”, beglin
ssrconiuser Sp Tet for Cell Site Simulation.
oparating band toe US (800 MHz) .
Forward Control Channel to 333 (879%.9% MH=z) .
cutput RF Level to -60.0 dBEm.
Pretocol Capability Indicator.
Fead Control Filler bit.

treg:band 1
ces:chan 332

riivi -60.0
foce:pei 1
s focoiref G

foco:sld O g System Identification Number.
foco:n 1 ¢ g Number of Paging Channels.
foco:omax 1 // Sets Number of Acceoss Channoels.
:focoauth O /7 Sets authentication bit.

ceg:startc

end

{s_test.mac program file continues on following page.)
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/-k

*dmc
ces:
csg:

CE5
CE55
CEs
(SR SR
CE5 2
cEs:
CEs:
CEs
CHE8!
csse

CSs

CEs:
end

/ *

*dme

MACRO: call_setup

SYNTAX: call_setup

PURPOSE: Set up parameters used in making a digital call to the

Mobile Station {cellular phone). * /
"call_setup®, begin
call:type 1 // Sets call type to digital.
call:chan 10 // Sets Mobile Digital Traffic Channel
// assignment .
rcall:dmac 5 // Sets Digital Mcode Attenuation Code.
call:slot 2 // Sets to Timeslet 2.
rcall:pm O // Sets Privacy Mode bit.
:call imem O // Sets Message Encrveption Mede to 0.
call:ef O // Sets Extended Preotococl Feorward Channel
// Indicator.
fdrc:enable:signal 1 // Enables Signal field.
fdte:signal:pitch 0;cadence 1 // Sets pitch and pattern of Alert tone.
fdrcienable:calling:num 1 // Enables Calling Party Number field.
fdtc:calling:type 0 // Sets Calling Party Type.
fdtc:calling:plan 0O;pi 0;si O // Sets Calling Party Numbering Plan
: // Identiflcation, Presentation Indicatoxr
// and Screening Indicator.
:fdtc:enable:dmac O;ta 1;dtx (;dic 0
// Disables Digital Mobile Attenuation
// Code, Discontinuous Transmigsion bit
// and Delay Interval. Enables Time
/7 Alignment field.
fdte:ta 2 // Sets Time Alignment to 2.
MACRO: registration
SYNTAX: registration
PURPOSE: Force Moblle Station to register. * /
"registration", begin
er "Reglstering Mobile",0,35,640

cent

call_setup

do

css:call:proc:rey

de

layl

10

a0

key_ code=val (host? "syst:key?")

until f(key_code=Fl} or css:recc:status?

print "MIN of mobile is ¥ ,recc:min? // Prints iInformation out
print "ESN of mobile iz "%h,recc:esn? // OFT., R8-232Z Connector.
end

(s_fest.mac program file continues on following page.)
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/* MACROD: pagel
SYNTLRY . pagel
PURPOSE: Page Mobile Station until Page Respoeonse is received. */

*dme "pagel" , begin
erasetexy 0,355,640

center *Paging Mobile®,0,35%, 640
css:calliproc:page

4 par
do

delayl L0006

key_code=val {host? "syst: key?")
until {key _cod "1y or cgm:irecoistatus?
erase:text 0,35
canter "Page Recs
end

L 640

/* MACRO: =
SYNTAX: a o
PURPOSE: Assign Mobilile Station te a digital voice channel. * /

*dmo assign’, begin

csg:calliproc:assign

delayl 10060 // Walts for channel change.
erase:text 0,3%,8640

center "Digital Veoice Channel Assigned",0,35%,640

end

/* MACRO: plc
SYNTAX: plc
PURPOSE: Send Physical Layer Control message to the Mobile Station
until a Physical Layer Contreol Ack message is received. */

*dme "plo’ . begin

css:fdiec:facch:plic
delavyl 500
key codesval{host? "gvst:key?"}
unt il { (key code=Fl) or (rdtc:facch:msg? = *PLC ACK") )
erage:text 0,3%,640
center "Physical Layer Control"™,0,35,640
endaG

(s_test.mac program file continues on following page.)
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/¥ MACRO: alert
SYNTAX: alert
PURPGSE: Send Alert message to Mobile Station until Alert with Info

Ack lg received, Wait until Connect mes

cage 1s recelved.
*/
*dme "alert® ,begin
do
cgs:fdte:facchralert
delayl 500
key_ code=val {host? "svst:key?")
until {{kev_code=Fl) or ({(rdtc:facch:amt? = "ALERT"))}
erase:text 0,3%5,640
center "Answer Phone',0,35,640
while !{keyv_code=F1l) and (rdtc:facch:msg? != "CONNECT")
keyv_code=val{host? '"systi:key?")
wend
erage:text 0,35,640
center "Connect®,0,35,5640
and

(s_test.mac program file continues on following page.)
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;E MACRG:
SYNTARX
PURPOSE:

senga
SEInse

Vary the output EF Level of the

Sp Tst until the Mobile

Station

*dme "sense",begin
var timeout, ber

i=0

3=

erase:text 0,35,640
center

do

css:fdtc:facch:meas
delayl 400
key code=val (host?

until (key_code=F1l} or

csg:rflvl -90 // Starts with RF Level set at -%0 dBm.
delayl 30090
do
cimeocut=25
cgs:rflvl ~90 - i
erase:text 0,140,640
xyprint 40,140, "RFLVL: ",%d,-90 - i
while ({(rdtc:sacch:msg? != "CHAN QUALLI") and {--timeocut))
delayl 100
wend
bar=rdtc:sacch:ber?
arasae:text 0,160,640
®yprint 40,160, "RER: ",%d,ber
if her=0 // BER < 0.01%
1=1+32
alif ber=1 /4 0.01 < BER < 0.1
Pl
elif ber=2 /S 0.1 < BER < 0.5
JEml4 .2
elif ber=3 /7 0.5 <« BER < 1.0
L=l L
elif ber=4 /S 1.0 « BER < 2.0
i=1+.1
elif ber=5 /7 2.0 « BER < 4.0
J=3+1l
elif ber=6 /4.0 BER < 8.0
imi-.1
elge // BER » 8.0
i=i-,2
andif
key_code=val (hogr? "syst:Xey?"}
until 3=6 or ! (timeout) or key_code=Fl // Centinves when BER=5 ls found
S/ B times, timeout ocCccurs oOr
// FL is pressed.

{phone)

fayst:kay?"}
{(rdtc:facch:msg?="MEAS ACK")

reports a

"Finding Sensitivity of Mobile®,0,35,

I
/Y
rf

BER of 2% to 4%. */

640

Sands Measurement Order until
Measurement Order Ack message 1s
received.

(s_test.mac pregram file and sense macro continues on foflowing page.)
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F code 1= FL // Checks for STOP.

“Sensitivity of Moblile isg " ,%4d,-9%0-1 /7 Prints

erase: text 0,35,640
centery "Test Done, Press End or STOP",0,35,640
while {(key_code != Fl}) and {(rdtc:facch:msg? = "RELEASE"}
kev_code=val{host? "syst:key?")
delayl 100
wend
erase:text 0,35,64C
center "Test Completed”, 0,355,640
endif
css:istop
delay 500
end

(s_test.mac program file continues on following page.)

: informatiocn out
pring " /7 OBT. RS-

2272 Connector.
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/o MACRO: gsense _main
SYNTAX: sense_main

PURPOSE: Provide the main calling routine for the sensitivity test.

*dmc "sense_main'", begin
var done=0
do
foco_setup
user
host ":keypad:scfto”
celor 1,15
keypad:label 1, "START"
keypad:label &, "Ret®
color 1,11
center "Sensitivity Test®,0,5,840

*/

do

key _code=val {hogt? "gyst:key?"}
until {(key_code=F8) or (key_code=F1) // Waits for valid key.
if key_code=rs

done=1 // Goes to end 1f Ret key 18 pressed.
else

keypad:label 1,"STOPR"

keypad:label &, " // Erases FH label.

registration

iflkey_code !'= F1}

pagel
endi £
if{key _code 1= Fl}

s Lgn
endi
if({key_code != F1)

plo
endif
iflkey_code != F1)
alert
endi f
if{key_code != F1)
delay 3000
endif
ifi{key_code = Fi)
sense
endif
endif
until done
and

& s

{end of s_test.mac program file.)
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SECTION 5- HOST SPECIFIC TMAC QUICK REFERENCE LIST

This Quick Reference List is a brief listing of the Specific commands used with the HOST.

The Quick Reference List is an aid to the experienced TMAC user.

is needed, refer o the specitied page.

If more detailed information

Effort has been made to arrange all commands alphabetically; therefore some headings which are more descriptive than the actual

commands, may appear out of alphabetical order.

COMMAND HANGE PAGE DESCRIPTION
ACCESSORY COMMANDS
ACCessory:
INIT 6-123  Initializes MIC/ACC Connector prior to conducting
commumcation. PTT {Press to Talk) is turned On (low).
G 6-123  Sends/receives data through MIC/ACC Connector,
RELease £-12 "Releases” MIC/ACC Connector. PTT is wmed Cff {high).
STATe? 6-12 Checks presence of MCG/AGC /0O device. 1 = device
present. { = none.
AF GENERATOR COMMANDS
See Function Generaior Commands.
AF LEVEL METER COMMAND
See M_VEMS?
AF METER COMMANDS
See M_AF:
ANALYZER (SPECTRUM ANALYZER) COMMANDS
ANLZ:
AVErage [n] 1to 100
(100, Defaul) 6-79 Selects Average Mode for Analyzer using n samples,
CHANRel n 110 2047, 6-79 Sets RF Frequency to cellular channel.
depending on
format
CHANnRel:
BAND? 6-80 Returns band for Anafyzer Channel Format. Returns one of
the following bands for the assoclated channel format:
(NADCY U8, U4 or HY: (ETACS) NOT AVAILABLE;
(NAMPS) LOWER, MIDDLE or UPPER.
FORMat:
AMPS:
FORward 5-79 Selects AMPS (NADC-UB) Forward channels.
REVerse 6-79 Selects AMPS (NAGC-UB) Reverse channals,
ETACS:
FORward 6-79 Selects ETACS Forward channels,
REVerse 6-79 Selects ETACS Reverse channels.
NADC:
BAND xx us, U4 or HYper 6-79 Selects NADC band.
FORward 6-79 Selects NADC Forward channels.
REVerse 6-79 Select NADC Forward channels.
NAMPS:
BAND:x Lower, Middie ar 6-80 Selects NAMPS Narrow Analog channel designator,
Upper
FORward 6-80 Selects NAMPS Forward channals.
REVerse 6-80 Selects NAMPS Heverse channels
NT400:
FORward 6-80 Selects NT400 Forward channels.
REVerse 6-80 Selects NT400 Reverse channels,
FORMat? 6-80 Returns Channsl Format (NADG FORWARD,

NADC:REVERSE. ETACS . FORWARD, ETACS:REVERSE,
NAMPS FORWARD or NAMPS:REVERSE),




ANLZ:COMPare

COMMAND RANGE PAGE DESCRIPTION
ANLZ:
COMPare h 110 9 6-81 Selects Compare Mode for Analyzer. Trace stored at n
memory location is compared with Live Trace.
FIND:
FREGuency? 6-81 Returns frequency of first signal with amplitude larger than
Find reference level. Raturns G if no signat is found.
REFerence n {varies) 6-81 Sets Find reference level in dB.
REFarence? 6-81 Returns Find reference level in dB.
FREQuency f 250.0 to 201000C.0 6-81 Sets Analyzer Frequency in kHz,
FREQuency? 6-81 Returns Analyzer Frequency in kHz.
FULL 6-81 Selects full size Analyzer display for BF Generator, Receiver
and Duplex Cperation Screens.
INP st
ANTenna 6-82 Selects ANTENNA IN Connector for Analyzer Input.
AT Tenuation n 0, 5, 10, 15, 6-82 Sets Analyzer input Attenuation in dB.
20, 25, 30
AT Tenuation:
LNA 6-82 Sets Analyzer Input Attenuation to LNA.
LNA? 6-82 Returns current state of the Low Noise Amplifier.
Returns 1t LNA is selecied; 0 otherwise.
ATTenuation? 6-82 Returns the current value of Input Attenuation.
TR 6-82 Selects T/R Connector for the Analyzer Input.
INPut? 6-82 Returns Analyzer Input setting.
LiVe 6-82 Selects Live Trace mode for the Spectrum Analyzer.
MARKer:
AOFF 6-83 Disables both Markers.
DELTA:
AMPLitude? 6-83 Returns amplitude difference between the Trace Marker 1 and
Trace Marker 2 crossings in dB.
FREQuency? 6-83 Returns difference between the two Marker positions in MHz.
POIN? 6-83 Returns difference between Marker positions in graticules
with 100 graticules equal to the Analyzer display width.
TRACK b torg 6-83 Enables/disables Marker Tracking Feature. Tracking feature
: keeps Markers a constant distance apart.
MARKERY:
AMPLitude? 6-84 Returns amplitude of the Trace at the Marker 1 crossing.
Range and units depend on the current scale setlings
(ANLZ;8CALe commands),
FREQuency? 6-84 Returns Marker 1 position in kHz {250 to 2010C00.0).
POINt n 110 160 6-84 Sets Marker 1 position to i graticutes (100 graticules equal to
the Analyzer display width).
POINtT 6-84 Returns Marker 1 position in graticules,
STATe b lor@ 6-84 Enables/disables Marker 1.
STATe? 6-84 Returns current state of Marker 1.
MARKERZ:
AMPLitude? 6-84 Returns amplitude of the Trace at the Marker 2 crossing.
Range and units depend on the current scale settings
(ANLZ:SCALe commands).
FREQuency? 6-84 Returns Marker 2 posiion in kMHz {250 10 2010000.0).
PGINE n 110 100 6-54 Sets Marker 2 position to n graticules {160 graticules equal to
the Analyzer display widih).
POING? 6-84 Returns Marker 2 position in graticules.
STATe b tor &-84 Enables/disabies Marker 2.
STATe? 6-84 Returns current state of Marker 2.
MODE iype BiRect 6-85 Selecis Analyzer RF Mode.
{Direct Mode) or
CHANne
{Channel Modeg)
NORMalize 6-85 Normalizes Analyzer Trace to match RF Generator Ouiput.
PEAK 6-85 Selects Peak Hold Feature for Analyzer.
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ANLZ:PLOT:GRID

COMMAND RANGE PAGE DESCRIPTION
ANLZ:
PLOT:
GRID 6-85 Draws Analyzer grid on attached plotter.
TRACE 6-85 Draws Analyzer trace on attached ploiter.
UNITS 6-85 Draws Analyzer units on attached plotter.
QTR 6-85 Selects 1/4 size Analyzer display for RF Generator, Receiver
and Duplex Operation Screens.
RCL n 1109 6-85 Recalis Analyzer Trace and parameters stored in memory
location n.
RLEVel n G to 64 6-85 Sets reference or offset level in dB for Analyzer only in 2 dB
scale.
RLEVe!? 6-85 Returns reference or offsst value in dB for Analyzerin 2 dB
scale.
SCALe n 2o0r 10 6-85 Selects Analyzer Units/Division Facior in dB,
SCALe:
UNIT:type T/R Analyzer input:  6-86 Sets Analyzer Scale Units, 1 DBW is selected, the
DBM {dBm) or T/R Connector is selected for the Analyzer inpul. 1f DBV,
DBW (dBW) DBMV, DBUV or DBUW is selected, the ANTENNA IN
Connector is selected for the Analyzer Input.
ANTENNA Analyzer
Input: DBM (dBm),
DBMV (dBmV),
DBUV [@Buvy,
DBV (dBV),
DBUW (dBuW)
UNIT? 8-86 Returns Analyzer Scale Units.
SCALe? 6-86 Returns Analyzer Scalg in dB.
SCAN n G {for zero scan), 6-88 Selects Analyzer Scan Width in kHz,
1,2, 5, 10, 20, 50,
100, 200, 5040,
1000, 2000, 5000,
10000, 20000,
50000, 100000
SCAN? 5-86 Returns Analyzer Scan Width in kiz.
STATE b 1or0 5-86 Enables/disables Analyzer display in BF Generator, Receiver
and Duplex Operation Screens.
STORe n 189 &-86 Stores current Analyzer Trace and environment {routings and
settings) in memory location .
TOR? 6-87 Returns top of screen value in current units. Spectrum

Analyzer Operatiocn Screen must be displayed.
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ANLZ:TRACE:DATA

COMMAND

HRANGE

PAGE

DESCRIPTION

For the following ANLZ:TRACE commands, the Analyzer display is divided into 400 positions horizontally (0 signifying the left edge of the
disptay, 399 signitving the right edge of the display) and 255 values vertically {0 signifying the botlem of the display. 255 signifying the

top of the display).

ANLZ:
TRACE:
DATA n,offset value,... value

DATA? {i[n],offseli, points)

GET name,n

GET? noffset

MAX? [[[m, offsell, points]

MIN? [[[n], offsei], points)

PUT name,n

5-4

n=1tog
offset = 0 to 389
value = 0 tc 255

n=0109,
0= Live Trace
(0 default).

(0 default)

poirtts = 1 to 400
{400 default)

n=019,
0 = Live Trace,

n=0tod,
0 = Live Trace

offsef = O to 399

ne= 0409,
O = Live Trace
(G default).

offset = 0 to 389
{0 default).

painis = 1 to 40¢
{400 default)
n=0tc 9,

0 = Live Trace
(O default}).

offset = 0 to 399
(0 defaulty.

points = 1 to 400
{400 default)

n=1%8

&-87

6-87

6-88

6-88

6-88

6-88

6-89

Replaces points of stored Trace n with specified vertical

values {value) starting with horizontal offset (offsel).
Intended for remote GPIB or RS-232 use only; command
and data are sent via GPIB or AS-232 from an external
application. etc.

Returns the vertical values for each of the points specified,

starting with offse! (horizontal offset) of trace n. Intended
for remote GPIB or RS-232 use only; data is sent out GPIB
or RS-232 for use by an extemal application, etc.

Assigns vertfical values ot trace n (in graticuies) to each

element of declared array name. First element of array
corresponds with first point of trace n. if array is less than
400 values in length, the remaining portion of trace is feft
unassigned to an array. Ses ANLZ:TRACE:PUT.

Returns vertical value of a point in Trace n located at offset

(horizental position from the left edge of display).

Returns the maximum point of Trace r within specified

number of points starting with given offset. Result is
returned in x.y format with x being the number of positions
from the left edge and y being the number of vaklwes from
the bottom. Trace n can be the live Trace or a Trace
stored in memaory. intended for remote GPIB or RS.232
use only; data is sent out GPIB or RS-232 for use by an
external application, ete.

Returns the minimum peint of Trace n within specified number

of points starting with the given offsel, Resultis returned
in x.y format with x being the number of positions from the
left edge and y being the number of values from the
bottorn. Trace ncan be the Live Trace or a Trace stored in
memory. intended for remote GPIB or RS-232 use only;
data is sent via GPIB or RS-232 from an extemal
application, etc.

Assigns values of an array to frace n. name is array name.

n signifies stored trace. Each element value represent a
vertical value for associated horizontal positions. If array
is tess than 400 values in length (stored trace length), the
array values are assigned to the trace the length of the
array starting from horizontal position 6. The remaining
portion of the stored trace is left intact.

See ANLZ:TRACE:GET.




ANLZ: TRACK:BWIDth

COMMAND RANGE PAGE DESCRIPTION
ANLZ:
TRACK:
BWIDth f 3, 30, 300 or 3000 6-89 Sets Tracking Generator Bandwidth in kHz.
BWIDth? 6-89 Returns Tracking Generator Bandwidth in kHz.
LEVel n -137.610 0.0 6-89 Sets Tracking Generator Level in dBm.
LEVel? 6-89 Returns Tracking Generator Level in dBm.
OUTput:
DUPlex 6-90 Selects DUPLEX OUT Connector as Tracking Generator
Output Connector,
TR €-90 Setects T/R Connector as Tracking Generator Quiput
Connector.
OUTput? 6-90 Returns current Tracking Generator Output Connector.
RESolution:
HIGH 6-9¢ Selects high for Tracking Generator Resotution.
L.OW 6-90 Selecis low for Tracking Geperator Resolution.
MED 6-90 Selects medium for Tracking Generator Resoclution.
RESolution? 6-90 Returns HIGH if Tracking Resolution is high, LOW # Tracking
Resolution is low or MED H Tracking Resolution is
medium.
STATe b Tord 6-21 Enables/disabies Tracking Generator,
STATe? 6-91 Returns 1 if Tracking Generator is active; G if inactive,
AUXILIARY TEST SET (SPECIAL TEST) COMMANDS
AHIT? 6-172  Returns 1 if there is input waiting from the Sp Tst;
G otherwise.
AUX "string’ 6-173  Issues commands, as strings, to the Sp Tst.
AUX? *string?" 6-173  |ssues queries, as strings, to the Sp Tst.

BER (BIT ERROK RATE) METER COMMANDS

See M_BER:

CELLULAR AMPS/NAMPS COMMANDS

I_Queries for received data retumn -1 if data is not available or has already

bean read.

CELL:
ACTion?
B i?
BAND?

BiS?

BOTH

ci12?

Cc137

CAPTure:
MIN “xxx/xxx-xxxx"
MIN?

MODE xxx

MCDE?

(-9, 4 and *

MIN, GRDER,
BOTH (MIN and
ORDER) or
OFF {nene)

6-128
6125
8-130

6-127
6-125
6-129
6-129

6-131
6-131

6-131

Returns current Action field vaiue.

Returns current state of Busy/ldie bit.

Returns NADC or NAMPS band. Returns cne of the
following: U8, U4, HY, L, Mor U.

Returns current state of BIS bit,

Selects decoding of both Stream A and B words.

Returns current £12 value.

Returns current C13 value.

Specifies MIN capture value,

Returns current MIN Capture value in the format:
"RXHIXAK-KKXK"

Specifies Mode on which to Capture.

Rsturns current capture mode: MIN, ORDER, BOTH or CFF.
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CELL:CAPTure:ORDer

5-6

COMMAND RANGE PAGE DESCRIPTION
CELL:
CAPTure:
ORDerxxx PAGE, ALERT, 8-131  Specifies Order on which to capiure.
RElease,
REORDer,
SALERT, AUDIT,
SNDAGdr,
INTERCEPT,
MAINTenance.
PCOWer, DRETRY,
AUTREG,
AINTERCEPT,
AREORDer,
AALERT,
VCODES
ORDer? 6-131 Reaturns currant Order on which to capture.
CHANnsl n 1to 2047, 6-125  Specifies Channel.
daepending on
format
CHANRel? 6-125  Returns current Channel.
CHANPOS1? 6-127  Returns current value of first channel position field from
diracted retry mesgsage.
CHANPOS27 6-127  Returns current value of second channei position field from
directed retry message.
CHANPOS37? 6-127  Returns current value of third channel position fieid from
directed retry message.
CHANPOS47 6-127  Returns current vaiue of fourth channel pasition field from
directed retry message.
CHANPOS57? 6-127  Returns current value of fifth channe! position field from
directed retry message.
CHANPQOSE? 6-127  Returns current value of sixth channe! position field from
directed retry message.
CMAC? 8-126  Returns current CMAC value.
CMAX_17 6-126  Returns current CMAX-1 value.
CPA? 6-127  Returns current state of CPA bit.
DCe? 6-125  Returns current DCC value.
HGITs? 6-128  Returns current Call address value.
pscce? 6-128  Retums current DSCC value.
DTX? 8-126  Returns current state of DTX bit.
E? 6-126  Returns current state of E bit,
EF7? 6-128  Returns current EF value,
END? £-126  Returns current state of END bit.
EP? 6-128  Reilurns current EP value.
ESN? 6-128  Returns current ESN value.
FORMat:
AMPS 6-128  Sets channel format to AMPS (BOO MHz).
NADC:
BAND:
HY 8-130  Sets NADC band to HY (Hyperband - 1800 MHz).
U4 8-130 Sets NADC band to U4 {NT400© - 450 MHZ).
us 8-130  Sets NADC band to U8 (AMPS - 800 MHz).
NAMPS:
BAND:
Lower 8-130  Sets NAMPS band to Lower.
Middle 8-130  Sets NAMPS band to Middle.
Upper 6130 Sets NAMFS band to Upper.
NT400 8-129  Sets channel format to NT400 (450 MMz).
PCS 8-129  Sets channel format to PCS {1900 MHz).
FORMat? 6-130  Returns cellular format, Returns one of the following:

AMPS, NT400 or PCS.



CELL:GEN:FOCC:CHANnRe!

COMMAND EANGE PAGE DESCRIPTION
CELL:
GEN:
FOCC:
CHANne!l n 1 to 2047, 8-132  Specifies Channel.
depending on
format

CHANNel? 6-132  Returns current Channet.

CMAC n Gto7 6-132  Specifies Control Mobite Attenuation Code in Controb-Filler
Message.

CMAC? 6-132  Returns current vaiue of Control Mobile Attenuation Code in
Corirol-Filler Message.

CMAX n 10 128 6-132  Specifies Maximum number of channeis in Sysiem Parameter
Cverhead Meassage.

CMAX? 6-132  Returns current value of Maximum number of channals in
System Parameter Overhead Message.

CPA DL 1or0 6-133  Enablgs/disables Combined Paging/Access bit in System
Paramster Overhead Message.

CPA? 6-133  Returns current state of Combined Paging/Access bitin
System Parameter Overhead Message.

DCCn Oto3 6-133  Specifies Digital Color Code in Systern Parameter Overhead
Message.

pCC? 8-133  Returns current value of Digitat Color Code in System
Parameter Overhead Message,

OTX n Oic3 6-133  Specifies Disconfinuous Transmission in System Parameter
Overhead Message.

DTX? 6-133  Returns current value of Discontinucus Transmission in
System Parameter Overhead Message.

Eb 1or0 6-133  Enables/disables Extsnded Address bit in Systemn Parameter
QOverhead Message.

E? 6-133  Returns current state of Extended Address bit in System
Parameter Overhead Messags.

EP b 1ord 6-133  Enables/disables Extended Protocol bit in System Parameter
Qverhead Message.

ER? 6-133  Returns current state of Extended Protocol bit in System
Parameter Overhead Message.

Nn 11to 32 6-134  Specifies Number of paging channels in System Parameter
Overhead Message.

N7 6-134  Returns current value of Number of paging channels in
System Parameter Overhead Meassage.

RCF b torg 6-134  Enables/dizables Read Control Filler bit in System Parameter
Overhead Message.

RCF? 8-134  Returns current state of Read Contro! Filler bit in System
FParameter Overhead Message.

REGH b 1or0 6-134  Enables/disables Registration for Home Stations bit in
System Parameter Overhead Message.

REGH? £-134  Returns current state of Registration for Home Stations bit in
System Parameter Overhead Message.

REGR & torG 8-134  Enables/disables Registration for Roaming Mobile Phones bit
in System Parameater Overhead Message.

REGR? 6-134  Returns current state of Registration for Roaming Mobile
Friones bit in System Parameter Overhead Message.

Sh tord 6-134  Enables/disabies Serial Number bit in System Parameter
Overhead Message.

57 6-134  Returns current siate of Serial Number bit in System
Parameter Overhead Message.

SEND £-132  Begin transmitting System Parameter Overhead Message

SETUP 6-132  Configures Test Set for FOCC Screen without going to

sCreen.
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CELL:GEN:FOCC:SID

COMMAND RANGE PAGE DESCRIPTION
CELL:
GEN:
FOCC:
Sibn 0 to 32767 6-135  Spacifies System ldentification number in System Parameter
Overhead Message,
H 6-135  Returns current value of System ldentification number in
Systam Parameter Overhead Message.
STOP 6-132  Stops transmilting System Paramater Overhead Message
WFOM b Tor® 6-135  Enablesidisables state of Wait for Overhead Message bit in
Controi-Filler Message.
WFOM? 6-135  Returns current state of Wait for Ovaerhead Message bit in
Control-Filier Massage.
FVG:
Ciz b tor0 -143  Enables/disables C12 bit in Mobile Station Control Message.,
ey 5-149  Returns current state of C12 bit in Maobile Station Control
Message.
Cisb 100 6-149  Enables/disables Mobife Station Control Message.
c1ar 6-149  Returns current state of C13 bitin Mobile Station Centrol
Message.
CHAN n 1to 1024 6-148  Specities voice channel to which calt is assigned in Mobile
Station Control Message.
CHAN? 6-149  Returns current voice channel to which call is assigned in
Mobite Station Control Message.
CHANNEL n 110 2047, 6-148  Speclfies Channel.
depending on
format
CHANNEL? 8-148  Returns current Channel.
CLI "string” 0-G #, » 6-149  Specifies Call Line ldentifler string in Mobile Station Control
and N {Mu). Message.
32 characters, max.
CLi? 6-149  Returns current Gall Line |dentifier string in Mobite Station
Control Message.
D&ECC n Oto 7 6-150  Specifies DSAT Color Code in Mobile Station Control
Message.
DsCC? 6-150  Returns current vaiue of DSAT Color Code in Mobile Station
Gontrot Message.
LOCAL n 0to 3 6-150  Specliies LOCAL in Mobile Station Control Message.
LOCAL? 6-1560  Returns current value of LOCAL in Mobile Station Control
Message.
MSL n 0 to 31 B-180  Specifies Message Length in Mobile Station Control
Message.
MSL? 6-1560  Returns current value of Message Length in Mobile Station
Control Message,
MST n Oto 225 -150  Specifies Message Type in Mobile Station Control Message.
MST? 6-150  Returns current value of Message Type in Mobile Station
Control Message.
NAMPS:
BER n 0to 127 6-153  Specifies number of allowable bit errors in Mobile Station
Control Message.
BERY 6-153  Returns current number of allowable bit errors in Mobile
Station Control Message.
Cizb lord 6-154  Enables/disables C12 bit in Mobile Station Control Message.
c12? 6-1564  Returns current state of $12 bit in Mobile Station Control
Message.
Cid b 1ord 6-154  Enables/disables C13 bit in Mobile Station Control Message.
c13? 6-164  Returns current state of C13 bit in Mobile Station Control
Message.
CHAN n 110 1024 6-153  Specifies voice channel fo which call is assigned in Mobile
Station Control Message {11 least significant bits).
CHAN? 8-153  Returns current voice channel to which call is assigned in

Mobile Station Control Message (11 least significant bits),



CELL:GEN:FVC:NAMPS:CHANNEL

SNDADDR_EVEN,
S_ALERT, AUDIT,
MAINTenance,

ALERT, RELease,

FADE,

SuUsP _CALLED
ADDR,

PWRLYI, HANDoff,
MRI, EXTENDed

COMMAND RANGE PAGE DESCRIPTION
CELL:
GEN:
FVC:
NAMPS:
CHANNEL n 0 to 1023 §-153  Specifies Channeat,
CHANNEL:x LOWoer, MiDdle, 8-153  Specifies Band.
UPper
CHANNEL? 6-15 Returng current Channel.
CL! "string" 0-9, #, = 6- Specifies Call Ling ldentifier string in Mobile Station Control
and N (Null}. Message.
32 characters, max.
CLI? 6-154  Returns current Call Line Identifier string in Mobile Station
Confrol Message.
CTYP b tord 8-154  Enables/disables Channe! Type indicator in Mobile Station
Conirol Messags.
CTYP? 6-154  Returns current state of Channel Type indicator in Mobile
Station Control Message.
DSAT n 0tc 8 6-155  Specifies Digitai Supervisory Audio Tone in Mobile Station
Control Message.
GSAT? 6-155  Returns cutrent value of Digital Supervisory Audio Tone in
Mobile Station Control Messags.
DSCCn Oto7 8-154  Specifies DSAT Color Code in Mobile Station Control
Message.
DSCC? 6-154  Returns current vaius of DSAT Color Code in Mebile Station
Controt Message.
LOCAL n 0 to 31 6-155  Specifizs LOCAL in Mobile Statien Control Message.
LOCAL? 6155  Returns current value of LOCAL in Mobile Station Control
Message.
MSL n 0 to 31 6-155  Specifies Message Langth in Mobile Station Controt
Message,
MEL? B-155  Returns current valua of Message Length in Mobile Station
Conirol Message.
MST n 0 to 255 6-155  Specifies Message Typa I Mobile Station Control Message.
MET? 6-155  Returns current value of Message Type in Mobile Station
Contral Message.
NEXT 6-152  Sends next word of Mobile Station Control Message,
it required.
C_Eb ford 6-155  Enables/disables Odd/Even bit in Mobile Station Control
Message.
0_E7? 8-155  Returns cumrent state of Odd/Even bit in Mobite Station
Control Message.
ORDER:xxx PAGE, 6-156  Speciies Order in Mobile Station Control Message.
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CELL:GEN:FVC:NAMPS:PDSCC

COMMAND RANGE PAGE DESCRIPTION
CELL:
GEN:
FYC:
NAMPS:
PDSCC n Qto7 6-156  Specifies Present DSAT Color Code in Mobile Station Control
Message.
PDECC? 6-156  Returns current value of Present DSAT Color Code in Mobile
Station Contro! Massage.
FWRLVL n Oto 7 6-156  Specifies Power Level.
PWRLVL? 6-156  Returns Power Leved.
RESIn Qto7 6-166  Specifies Recsived Signal Strength in Mobile Station Controi
Message.
R&S8I? 8-186  Return current value of Received Signal Strength in Mobile
Station Control Message.
SEND 6-163  Sends the Mobile Station Control Message.
SETUP 6-153  Configures Test Set for NAMPS Forward Voice Channal
Screen without going to screen.
SHORT_MESSBage "string" See 15-88, 6-157  Specifies Short Message string in Mobile Station Control
Appendix A for Messaqge.
siring details.
SHORT_MESSaga? B-157  Returns current Short Message string in Mobile Station
Control Message.
VMAC nr Oto7 6-157  8pecifies Voice Mobile Attenuation Code in Mobite Station
Control Message.
VMAC? 6-157  Returns current value of Voice Mobile Atienuation Code in
Mobile Station Control Message.
VOICE_MESSage “stiing®  See 1S-88, 8-157  Specifies Voice Mall message string in Mobile Station Controf
Appendix A for Message.
string details.
VOICE_MESSage? 6-157  Returns current Voice Mail message string in Mobile Station
Controi Message.
VOICE UNANSWERED “nn” 00 to 99 6-157  Speclfies number of unanswered messages in Mobile Station
Control Message.
VOICE_ UNANSWERED? 6-157  Returns current number of unanswered messages in Mobile
Station Control Message.
VOICE_URGENT:x ON or OFF 8-157  Turns on or off Urgent message idsntifier in Mobile Station
Control Message.
YOICE_URGENT? 8-157  Returns current state of Urgent message identifier in Mobile
Station Gontrol Message.
CRDER: xxx PAGE, SNDADDR, 6-150  Specifiss ORDER in Mobile Station Control Message.
S_ALERT, AUDIT,
MAINTenance,
ALERT, RELease,
PWRLvi, HANDoff,
NAMPS_CH_ASGN,
EXTENDed
PSCCh Oto3 6-151  Specifies Present SAT Color Code in Mobile Station Control
Message.
P3CC? 6-151  Returns current value of Present SAT Color Code in Mobile
Station Control Massage.
PWRLVL n Cto7 6-151  Specifies Power Level.
PWRLVL? 6-151 Returns Power Levet,
REPEAT: x CN or OFF 6-148  Turns Repeat on or off.
REPEAT? 6-148  Raturns current state of Repeat.
SCCn Dic 3 6-151  Specifies SAT Color Code in Mobite Station Control Message.
SCe? 6-151  Returns current value of SAT Color Coda in Mobile Station
Control Message.
SEND 6-148  Sends Mobile Station Control Message.
SETUP 6-148  Configures Test Sat for AMPS Forward Voice Channel Screen
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CELL:GEN:FVC:SHORT MESSage

COMMAND RANGE PAGE DESCRIPTION
CELL:
GEN:
FvC-
SHORT _MESSage “string” See 13-88, 6-151  Specifies Short Message string in Mobile Station Controt
Appendix A for Message.
string defails.
SHORT_MESSage? 6-151  Returns current Short Message string in Mobile Station
Control Message.
STOP 6-148  Stops transmission of Mobile Station Control Message.
VMAC n 0to7 6-151  Specifies Voice Mobile Aftenuation Code in Mobile Station
Control Message.
VMAC? 6-151 Returns current value of Voice Mobile Attenuation Code in
Mobhite Station Control Message.
VOICE_MESSage "string” See 15488, 6-152  Spacifies Voice Mail message string in Mobile Station Controt
Appendix A for Message.
string details.
VOICE_MESSage? 6-152  Returns current Voice Mali message string in Mobile Station
Controt Message.
VOICE_UNANSWERED “nn” G0 to 99 6-152  Specifies number of unanswered messages in Mobile Station
Control Message.
VOICE _UNANSWERED? 6-152  Returns current number of unanswered messages in Mobile
Station Control Message.
VOICE_URGENT:x ON or OFF 8-152  Turns on or off Urgent message identifier in Mobile Station
Control Messags.
VOICE_URGENT? 8-152  Returns current state of Urgent message identifier in Mobile
Station Control Message.
GLACT:
ACTion:
ACCess & 1o0r0 8-137  Enables/disables Access Attempt in Giobal Action Overhead
Message menu.
ACCess? 6-137  Returns current state of Access Attempt in Global Action
Overhead Message menu.
BIS b 1orG 6-137  Enables/disablies Access Type in Global Astion Overhaad
Message meni.
SH 6-137  Retumns current state of Access Type In Global Action
Overhead Message menu.
1.OCALT b 1orQ 5-137 Enables/disables Local Control 1 in Global Action Qverhead
Message menu.
LOCAL1? 8-137  Returns current state of Local Control 1 in Global Action
COverhead Message menu.
LOCALZ b 8-137  Enabies/dizsabies Local Controt 2 in Global Action Overhead
Message mend.
LOCALZ? 6-137  Retwrns current state of Local Control 2 in Global Action
Overhead Message menu.
NEWACC b 1o0r0 5-138 Enables/disables New Access channel set in Global Action
Overhead Message menu.
NEWACC? 8-136 Returns current state of New Access channel set in Global
Action QGverhead Message menu.
CLC b 1orG 6-136  Enables/disables Overload Controt in Global Action Overhead
Message menu.
oLc? 6-136  Returns current state of Overload Control in Global Action
Overhead Message meny.
REGINCR b ior0 6-136 FEnables/disables Registration Increment in Global Action
Overhead Message menu.
REGINCR? 8-136  Returns current state of Registration Increment in Global
Action Overhead Message menu.
RESCAN b tor@ 6-136  Enables/disables Rescan in Global Action Overhead Message
menu.
RESCAN? 6-136  Returns current stats of Rescan in Global Action Overhead

Message meny.
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CELL:GEN:GLACT:BIS

CORMMAND RANGE PAGE DESCRIPTION
CELL:
GEN:
GLACT:
BIS b 6-138  Enables/disabies Busy-ldie Status bit in the Globat Action
Gverhead Message.
BiS? 6-138  Returns current state of Busy-ldle Status bit in Global Action
Overhead Message.
CHANNEL n 1 to 2047, 6-136  Specities Channet
depending
on format
CHANNEL? 6-136  Returns current Channel.
LOCALent it 0 tc 65535 6-138  Gpecifies Local Control in Giobal Action Overhead Massage.
LOCALenti? 6-138  Retuins current value of Local Control in Global Action
Overhead Messags.
MAXBusy:
GiHern Oto 14 6-138  Specifies Maximum number of Busy occurrences allowed for
Other accesses in Global Action Overhead Message.
OTHer? 6-138  Returns current value of Maximum number of Busy
occurrences allowed for Other aceesses in Global Action
Overhead Message.
PGR n 0to 15 6-138  Specifies Maximum number of Busy occcurrences aliowed for
Page Respenses in Global Action Overhead Message,
PGR? 6-138  Returns current value of Maximum number of Busy
occurrences allowed for Page Responses in Global Action
Overhead Message,
MAXSzir:
OTHer n Oto 15 6-139  Epecifies Maximum number of Seizure attempts allowed for
Cther accesses in Global Action Overhead Message.
OTHer? 6-13%  Returns current value of Maximum number of Sgizure
altempis allowed for Other acecesses in Global Action
Overhead Message.
PGR n Ot 15 6-138  Specifies Maximum number of Seizure attempts allowed for
Fage Responses in Global Action Overhead Message.
PGRY? 6-133  Returns current value of Maximum number of Seizure
atternpts allowed for Fage Responses in Global Action
Overhead Message.
NEWACC n 0to 2047 6-139  Specifies New Access Channel starting point in Global Action
Overhead Message.
NEWACC? B-138  Returns current value of New Access Channal starting point
in Globai Action Overhead Message,
OLCn 0 to 32767 6-139  Specifies Overload Control Class in Global Action Overhead
Message.
OLCY 6-138  Returns current value of Overload Control Class in Global
Action Overhead Message.
REGINCR n G to 4085 6-140  Specifies Registration Increment in Global Action Overhead
Message.
REGINCR? 6-140  Returns current vaiue of Registration [ncrement in Global
Acticn Overhead Message.
REPEAT . x ON or OFF 6-135  Turns Repeat on or off for Global Action Overhead Messaga.
REPEAT? €-135  Returns current state of Repeat for Global Action Overhead
Message.
SEND 6-135  Appends Global Action Overhead Massage o System
Parameter Overhead Mezsage.
SETUP 6-135  Configures Test Set for Glotal Action Overhead Message
Screen without going to screen.
STOP 6-135  Stops Global Astion Overhead Message from being sent with
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CELL:GEN:MSCM:Ciz2

COMMAND RANGE PAGE DESCRIPTION
CELL:
GEN:
MSCM:
ciz b 1or0 &-141 Enabiss/disables €12 bit in Mobite Station Control Message.
c12% 6141 Retwrns current state of C12 bit in Mobile Station Control
Message.
Ci3d b 1ord 6-141  Enables/disables C13 bit in Mobile Station Control Message.
c137% 6-141  Returns current state of C13 bitin Mcbite Station Control
Message.
CHAN n 0to 1024 6-141  Specifies voice channel to which call is assigned in Mobile
Station GControl Massage.
CHAN? 6-141  Returns current voice channel assignment for call in Mobile
Station Control Message,
CHANNEL n 110 2047, 6-140  Specifies Channet.
depending
on format
CHANNEL? 8-140  Returns current Channel.
CHANFos x ¥ tto 6, Uto 127 6-141  Sets position of a control channel refative to first access
channel in Mobile Siation Contro! Message.
CHANPos? n 1to6 6-141 Returns current position of a control channel relative to first
access channel in Mobile Station Controt Massage.
CLt "string” 0-9, 4, * 6-141  Specifies Call Line Identifier string in Mobile Station Control
and N (Null). Message.
32 characters, max
CLi? 6-141  Returns current Call Line identifier siring in Mobile Station
Control Message.
Ds8CCn Ote 7 6-142  Specifies DSAT Color Code in Mobile Station Control
Message.
nsce? 6-142  Raturns current vatue of DSAT Color Code in Mobite Station
Control Messags.
EF b torQ 6-142  Enables/disables Extended Protocol Forward Channel
tndicator bit in Mobile Station Control Megsage.
EF? 6-142  Retuwrns current state of Extended Protocol Forward Channel
indicator bit in Mobite Station Control Message.
LOCAL n O to 31 6-142  Specitizs LOCAL in Mobite Station Conirol Message.
LOCAL? 5-142  Returns current value of LOCAL in Mobile Station Control
Message.
MIN " xxx/Xxx-xxxx" 0-9, #and * 6-142  Specifies Mobile ldentification Number in Mobite Siation
Control Message.
MIN? 6142  Returns currsnt Mobile ldentification Mumber in Mobile
Station Controt Message.
MSL n Gio 31 6-142  Specifies Message Length in Mobile Station Control
Message.
MSL? 8-142  Rsturns current value of Message Length in Mobile Station
Control Message.
MST n O to 285 6-143  Specifies Message Type in Mobile Station Control Message.
MST? 6-143  Returng current value of Message Type in Mobile Station
Control Message,
ORDER: xxx AUDIT. LC, 6-143  Specifies Order in Mobile Station Control Message.
DIR_RTRHY,
INTRCPT,
HElLease,
REORDER,
VC_DES,
EXTENDed
ORDQ n Oto 7 6-143  Specifies Order Qualifier in Mobile Station Control Message.
ORDG? 5-143  Returns current value of Order Qualifier in Mobile Station

Control Message.



CELL:GEN:MSCM:REPEAT

COMMAND RANGE PAGE DESCRIPTION
CEll:
GEN:
MSCM:
REPEAT: x ON or OFF 6-140  Sets Repeat on or off in Mobile Station Contrel Message.
REFPEAT? 8-140  Returns current state of Repeat in Mobile Station Controt
Message.
SCCn 003 6-143  Specifies Supervisory Audio Tone Color Code in Mobile
Station Control Message.
SCe? 6-143  Returns current value of Supervisory Audio Tone Color Code
in Mobile Station Control Message.
SEND 6-140  Sends Mobile Station Control Message.
SETUP 6140 Gonligures Test Set for Mobile Station Control Message
Screen without going to screen.
SHORT _MESSage "string” See 15-88, 6-143  Specifies Short Message string in Mobile Station Control
Apperidix A Messags.
for string detaiis.
SHORT_MESSage? 6-143  Relurns current Short Message string in Mcbile Station
Control Message.
STOP 6-140  Stops transmission of Mobile Station Control Messags.
VMAC n Oto 7 8-144  Bpecifies Voice Mobile Attenuation Code in Mobile
Station Controt Messags.
VMACT 6-144  Returns current value of Voice Mobile Attenuation Code in
Mobile Station Control Message.
VOICE MESSage "string” See 15-88, 6-144  Specifies Volce Mail message string in Mobile Station Control
Appendix A Message.
for string details,
VOICE MESSage? 6-144  Returns current Voice Mail message string in Mobile Station
Control Message.
VOICGE UNANSWERED "nn" G0 o 99 €-144  Specifies number of unanswered messagss in Mobile Station
Control Message.
VOICE UNANSWERED? 6-144  Returns current number of unanswered massages in Mobile
Station Conirol Message.
VOICE_URGENT:x ON or OFF 6-144  Tums on or off Urgent messags identifier in Moblle Station
Control Message.
VOICE URGENT? 6-144  Returns current state of Urgent message identifier in Mobile
Siation Control Message.
RECC:
CALLEER_ADDRess "string” G-9, #, and *. 6-145  Specifies Called Address.
32 characters. max.
CALLED _ADDRess? 6-145  Returns current Called Address,
CHANNEL n Cto 1023 6-145  Specifies Channel.
CHARNNEL? 6-145  Returns current Channel,
DCCh 03 6-146  Specifies Digital Color Code.
DCC? G6-146  Returns current value of Digital Color Code.
Eb torg 6-145  Enables/disables Extended Address bit.
£ 6-145  Returns current state of Extended Address bit,
EP b tor( 6-146  Epables/disables Extended Protocol bit.
£p? 6-146  Returns current state of Extended Protoco! bit.
ER b tor@ 6-146  Enables/disabies Extended Protocol Reverse Channel bit.
ER? 6-146  Returns current state of Extended Protocol Reverse Channel
bit.
ESN “string” 0to 9, 6-146  Specifies Electronic Serial Number,
11 digits, max.
ESNT? 6-146  Returns current Elsctronic Serial Number.
LOCAL n 01031 6-146  Specifies LOCAL.
LOCAL? 6-146  Returns current value of LOCAL.
LT & 1orQ 6-146  Enables/disables Last Try bif,
LT? 6-146  Relurns current state of Last Try bit.
MIN " xxx/xxx-xxxx" (-9, # and * 6-147  Specifies Mobile {dentification Number.
MIN? 6-147  Returns current Mobile {dentification Number,
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CELL:GEN:RECC:MSL

COMMARND RANGE PAGE DESCRIPTION
CELL:
GEN:
REGC:
MSL 0 to 31 6-147  Specifies Message Length.
MSL? 6-147  Returns current value of Message Length.
MST n 0to 255 B-147  Specifies Extended Protocot Message Type.
MST? 6-147  Returns current value of Extendad Protocol Message Type.
CRDER # 0 to 31 6-147  Specifies Order.
CRDER? 6-147  Retums current value of Order.
ORDO n Ot 7 6-147  Specifies Order Qualifier.
ORDOY 6-147  Returns current value of Order Qualifier.
REPEAT:x ON or OFF 6-145  Turns Repeat on or off.
REFEAT? 6-145  Returns current state of Rapeal.
Sk 1o0f0 6-147  Enables/disables Serial Number bit
&7 6-147  Returns current state of Serial Number bit.
SCM n 0to 15 6-148  Specifies Station Class Mark.
SCM? 6-148  Returns current value of Station Class Mark.
SEND G-145  Sends Reverse Control Channel message.
SETUP 6-145  Configures Test Set for Reverse Conirol Channel Screen
without going to screen.
STOP 8-145  Stops transmission of Reverse Control Channel message.
Tb terQ 68-148  Enabtes/disables Type of message bit.
T? 6-148  Returns current state of Type of message bit
RVC:
CALLED ADDRess "string” 0-9, ¢ and ", 6-158  Specities Called Address string for Called-Address Message.
32 characters. max.
CALLED _ADDRess? 6-168  Returns current Called Address string for Called-Address
Message.
CHANNEL n O to 1023 6-168  Specifies Channel.
CHANNEL? 6-158  Returns current Channet.
LOCAL n 0to 31 6-158  Specifies LOCAL in Crder Confirmation Message.
LOCAL? 6-158  Returns current vaiue of LOCAL in Order Confirmation
Message
MESSAGE xxx ORDER. 8-159  Specifies Message to be transmifted.
CONFIRMation,
CALLED ADDRess,
EXTENDed
MSE n G 1o 31 8-159  Specifies Message Length in Extended Protocol Message.
MSL? 8-159  Returns current value of Message Length in Extended
Protocol Message
MST n 0 to 255 6-15 Specifies Message Type in Extended Protocol Message.
MSBT? 6-159  Retumns current value of Message Type in Extended Protocol
Message
NAMPS:
BER n 0to 127 6-160  Specifies number of Bit Errors in MRI (Mobile Reported
Intarference) Order Message
BER? 6-160  Returns current number of Bit Errors in MRI (Mobile Reported
Interference} Order Message
CALLED_ADDRess "string” 0-9, # and *. £-160  Specifies Called Address for Flash/Catlled-Address Message
32 characters, max string.
CALLED ADDRess? §-160  Returns current Called Address for Flash/Called-Address
Message string.
CHANNEL 1to 2047, 6-160  Specifies Channel.
depending
on format
CHANNEL:x LOWer, MiDdle, 6-160  Specifies Band.
UPper
CHANNEL? 6-160  Returns ourrent Channel.
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CELL:GEN:RVC:NAMPS:CONFIRMation

COMMAND RANGE PAGE DESCRIPTION
CELL:
GEN:
BvVC:
NAMPS:
CONFiRMation b 1 = Order 6-161  Enables/disables T bit in Reverse Voice Channet Message to
Confirmation specify that message is a Order Confirmation Message or
Message an Order.
0 = Order
CONFIRMation? 6-1617  Returns current state of T bit in Reverse Voice Channel
Message to specify that message is a Order Confirmation
Message (1) or an Order (0}
DSAT n Otob 6-161  Specifies Digital Supervisory Audio Tone.
DSAT? 6-161  Returns current vaiue of Digital Supervisory Audio Tone.
LOCAL n O to 314 6-161  Specifies LOCAL for Order Message of Order Confirmation
Message.
LOCAL? 6-161 Feturns current value of LOCAL for Order Message or Order
Confirmation Message.
MESSAGE: xxx MRi, ORDER, 6-161 Specitfies message to transmitted.
FLASH
NEXT 6-1680  Sends nexi word of Mobile Station Controt Message,
if required.
O E®p for0 6-161 Enables/disables Odd/Even bit.
Q E? 6-161  Returns current state of Odd/Even bit,
ORDER n 0to 31 €162  Specifies ORDER for order massages.
ORDER? 6-162  Returns current value of ORDER for order messages.
ORDO n 0Dt 7 6-161  Specifies Order Qualifier for order massages.
CROOY £-161 Returns current value of Order Qualifier for order messages,
RSS51n 0to7 6-162  Specifies Received Signal Strength in MRI (Mobits Reported
Interference) Order Message.
R3SI1? 6-162  Returns current value of Received Signal Strength in MR!
(Mobile Reported Interference} Order Message.
SEND 6-160  Sends message.
SETUP 6-160  Configuras Test Set for NAMPS Reverse Voice Channel
Sereen without going to screen.
VMAC n Oto7 6-162  Speclfies Voice Mobile Attenuation Code in Order Messages.
VMAC? 6-1 Returns current value of Voice Mobile Attenuation Code in
Order Massages.
ORDER n 0o 31 6-159  Specifies ORDER in Order Confirmation Message.
ORDER? 6-159  Returns current vaiue of ORDER in Order Confirmation
Message.
ORDQ 1 0to7 -159  Gpecifies Order Qualifier in Order Confirmation Message.
ORDQ7 -159  Returns current value of Order Qualifier in Order Contirmation
Message.
REPEAT:x 6-158  Turns Repeat on or off,
REPEAT? 6-158  Returns current state of Repeat.
SEND 6-158  Sends RVC message
SETUP 6-158  Configuras Test Sel for AMPS Reverse Voice Channel
Screen without going to screen.
STOP 6-158  Stops transmission of RVC message.
LOCALCTRL? 6-129  Returns current first position field for Local Control value.
LOCALCTRL2? 6-128  Returns current second position field for Local Control value,
MAXbusy:
OTHer? 6 Returns current value of Maximum Busy for Other accesses.
PGR? -1 Returns current value of Maximum Busy for page response.
MAXSzir:
OTHer? 6-128  Returns current value of Maximum Seizure Trieg for Other
accesses.
PGR? 6-128  Returns current value of Maximum Seizure Tries for page

response,



CELL:MIN?

COMMAND RANGE PAGE DESCRIPTION
CeLL:
MINZ 6-125  Returns current MIN value. Returning format
5 "X xR
MSL7? 6-129  Returns cutrent MSL value.
MST? 6-125  Returns current MST valye.
N_17? 6-126  Returns current N-1 value.
NAWC? 6-126  Returns current NAWC value.
NEWALCC? 6-127  Heturns current NEWACC value,
oLc? 6-127  Returns current OLC valus.
ORBGer? 6-125  Retumns current GRDER value.
PDECC? 6-128  Returns current PDSCO value.
PSCL? 6-128  Returns currert PSCC value.
RCF? 6-127 Heturns current state of RCF bit value.
REGH? 6-126  Returns current state of REGH bit.
REGINCR? 6-127  Returns current REGINCH value.
REGR? 6-126  Returns current state of REGR bit,
57 6-126  Returns current state of S bit,
SCCT 6-125  Returns current SCC value.
SiD? g6-125  Returns current S1D value.
VOHAN? 6-126  Returns current Voice Channel number.
VMAC? 6-126  Returns current VMAC value.
WFOM? 6-126 Returns current state of WFOM bit,
WORD? 6-1256  Retwns current decoding selection: WORDA, WORDB or
BOTH.
WORDA 6-125  Selects decoding of Stream A words.
WORDB €-125  Selects decoding of Stream B words.,
BEVIATION METER (PEAK) COMMANDS
Sae M _DEV:
DEVIATION METER (RMS8) COMMANDS
See M_DRMS:
DIGITAL MULTIMETER COMMANDS
See M_DMM:
DISTORTION METER COMMANDS
See M_DIST:
DUPLEX COMMANDS
DUPlex:
INPut:
AGC:
AUTO £-41 Sets Automatic Gain Control to automatic.
MANual n 0to 255 6-41 Sete Automatic Gain Contrel to manual and sets level to n.
USER:xxx MEASure, SFeech, 6-41 Sats Automatic Gain Control to User setting.
DATA, HIGH,
TYPEL TYPEZ or
TYPEDR
ANTenna 641 Selects ANTENNA IN Connector as Transmitter input Source.
Displays Signal Strength Meter reading on the Duplex
Transmitier Operation Screen,
ATTenuation n 0,5 10 15, B-41 Sets Duplex input Attenuation in dB.
20, 2530
ATTenuation:
LNA 8-41 Sets Duplex Input Attenuation to LNA.
LNA? 6-41 Returns current state of Low Noise Amplifier. Returns 1
if LNA is selected; G otherwise.
ATTenuation? 5-41 Returns current value of Input Attenuation.

5-17



DUPlex:INPut:CHANnRel

CONMMAND RANGE PAGE DESCRIPTION
DilPlex:
INFUL:
CHANnei n 110 2047, 6-42 Sets Duplex Transmitter Frequency cellutar channet n.
depending
on format
CHANnRel:

BAND? 6-43 Returns band for Duplex Transmitter Channel Format
Returns one of the following bands for the associated
channel format: (NADC) U8, U4 or HY; (ETAGCS) NOT
AVARABLE; (NAMPS) LOWER, MIDDLE or UPPER.

FORMat:

AMPS:
FORward 6-42 Selects AMPS (NADC-UB) Forward channels.
REVerse 6-42 Setects AMPS (NADC-U8) Reverse channels.
ETACS:
FORward 6-42 Selects ETACS Forward channeis.
REVerse 6-42 Setects ETACS Reverse channels,
NADC:
BAND xx Us, U4 or HYper 6-43 Selects NADC band.
FORward 6-43 Selects NADC Forward. Utilizes current setting of NADC
band.
FEVerse 6-43 Selects NADC Reverse. Utilizes current setfting of NADC
band.
NAMPS:
BAND:x Lower, Middle or 6-42 Selects NAMPS Narrow Analog channel designator.
Upper
FORward 6-42 Selects NAMPS Forward channels.
REVerse 6-42 Selects NAMPS Reverse channels.
NT400:
FORward 6-43 Selects NT4090 Forward channeis.
REVerse 6-43 Gelects NT400 Heverse channels.

FORMat? 6-43 Returns Duplex Transmitter Channel Format
(NADC FORWARD, NADC REVERSE,
ETACS:FORWARD, ETACEREVERSE,

NAMPS FORWARD or NAMPS:REVERSE).
FIND:

FREQuency? 6-44 Returns frequancy of first signal with amptitude farger than
Find reference level.

REFerence n -110to -5 6-44 Sets Find reference level in dB.

REFarence? 6-44 Returns Find reference level in dB.

FREQuency n [units] 250000.0 to G-44 Sets Duplex Transmitter Frequency.
: 2010000000.0 {Hz)

250010

2010000.0 [kHz]

0.2500 1o

2010.0 {MHz]

units - HZ, KHZ or

MHz {default units

are KHZ)
FREQuency? 6-44 Returns RF Generator Freguency in kHz.
METER:

DEVRms 8-44 Displays Deviation Mster (RMS} when followed by a
SCREEN:DUPlex command.

DISTortion 6-44 Displays Distortion Meter when followed by a
SCREEN:DUPlex command.

MG DMeter 6-44 Displays Modutation Meter when foliowed by a
SCREEN:DUPlex command.

FMRms &-44 Displays Phase Meter (RMS} when followed by a
SCREEN:DUPRlex command.

SINAD £-45 Displays SINAD Meter when followed by a SCREEN:DUPIex
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DUPlex:INPut: MODE

COMMARND RANGE PAGE DESCRIPTION
DuUPlex:
INPut:
MODE fyps DiRect, CHANngl,  £-45 Setects Duplex Tranamitier Mode.
SCAN. LIST,
FLScan
MODE? 6-45 Returns current mode (DIRECT, CHANNEL, FREQUENCY
SCAN, FREQUENCY LIST or FREQUENCY LIST SCAN}.
MODulation:

AMn 1or2 6-45 Selgcts Amplitude Medulation.

BrFO 645 Selects Beat Frequency Oscillation.

FMn 1,2,30r4 6-45 Selects Frequency Modulation,

PM §-45 Selects Phase Modulation,

USER:

FiLTer f 3, 30 or 300 8-46 Sete User Defined Modutation IF Filter in kHz.
MODulation:iype FM, AM, BFO, §-46 Selects User Deflned Modulation,
PM or
DATA (FM DATA)
POST:
APASs 6-46 Selects All Pass Post Detection Flter for User Defined
Modudation.
BPASs fl.fh 0.5 to 20.0,
0.1 10 30.0 6-486 Selects Bandpass Post Detection Filter for User Qefined
Moduiation, and specifies lower cutoff trequency {f) and
higher cutofi frequency (Fh) in kHz.
CWEight 6-46 Selects C-Weighted Post Detection Filter for User Defined
Modulation
HPASs ff 0.5 10 20.0 6-46 Salects High-Pass Post Detection Fiiter for User Defined
Modulation, and specifies cutoff frequency tn kHz,
LPASs fh 0.1 10 3C.0 6-46 Selecis Low-Pass Post Detection Filter for User Defined
Modulation, and specifies cutoff frequency in kHz.
MODulation? 6-47 Returns the current Duplex Transmitter Modulation (FM, AM,
BFO, PM, DATA or USER]).
SCAN:

ABORL £-47 Stops frequency scan or frequency list scan depending on
present mode

CONTinue &-47 Starts frequency scan or freguency list scan depending on
present mode.

FREQList:

PAUSe n 0010 99.9 6-48 Frequency List Scan Pause Time. Specities lime period in
seconds for Duplex Transmitter to sit on a frequency
if squelch is broken,

PAUSe? 6-48 Returns current value of Frequency List Bcan Pause Time.

RATe n 0.02 tc 99.99 6-48 Fraquency List Scan Rate. Specifies time period in seconds
for Duplex Transmitter to sit on a frequency unless sgueich
is broken.

RATe? 6-48 Returmns current vatue of Frequency List Scan Rate.

SQlelch b tord 6-49 Enables/disables Squelch.

SQUeich? 6-49 Returns current state of Squelch.

FREQuency? 6-47 Returns current frequency in kHz being scanned.

INCrement n 0.0 to 20102500 6-47 (Frequency Scan mode only) Specifies increment in kMz
between frequencies to be scanned.

PAUse n 0.0t099.9 6-47 {Frequency Scan mode only) Pause Time. Specifies time
period in seconds for Dupiex Transmitter to siton a
frequency if squelch is broken.

PAllsa? 6-47 {Frequency Scan mode only} Retumns a 1 if scanning s
paused {stopped) or G if currently scanning.

RATe n 0.02 1o 99.89 6-48 (Frequency Scan mode only) Scan Rate. Specifies time

period in seconds for Duplex Transmitter to siton a
frequency unless squelch is broken,
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DUPIex:INPut:SCAN:STAR¢

COMMAND AANGE PAGE DESCRIPTION
DUPlex
INPut:
SCAN:

STARt f 250.0 10 201000G.0 6-48 (Frequency Scan mode only) Starting Frequency value in
kHz  Specifies lower limit frequency for scanning

STOF f 250.0 to 2010000.0 6-48 (Frequency 3can mods only) Stop Freguency value in kHz,
Specities upper limit frequency for scanning.

TG

AUDio b 1010 6-49 Connecis/disconneacts demodulated Receiver Input to AUDIO
OUT Connector.

DEMOD b 101G 6-49 Connects/disconnects demodulated Recelver Input to
DEMOD OUT Connector.

SPEAKer b 1ord 6-49 Cannectsidisconnects demodulated Receivar Input to Test
Set Speaker.

TR 6-40 Selacts T/R Connector as Duplex Transmitter Input Source.
Displays Power Meter on Duplex Transmitter Operation
Screan.
VOLume:
AUTO b 1or0 6-48 Enables/disables Automatic Volume Conlrol.
ALTO? 6-4G Returns Automatic Volume Control state.
METER:
D15 Taortion 6-40 Displaye Distortion Meter on Duplex Operation Screen,
MODMeter £-40 Displays Modulation Meter on Duplex Operation Screen.
OFF 6-40 Disables Modulation. Distortion and SINAD Meters.
SINAD 6-40 Displays SINAD Meter on Duplex Operation Screen.
OUTput:
AUDio b 1or0 6-50 Connacts/disconnects AF Generator Gutput to AUDIC CQUT
Connsctor.
CHANNel n 1 tc 2047, 6-50 Sets Duplex Receiver Frequency to cellular channel n.
depending
on format
CHANRel:

BAND? 6-51 Heturns band for Duplex Receiver Channal Format.
Returns one of the {oliowing bands for the associated
channel format (NADC)Y U8, U4 or HY: {(ETACS) NOT
AVAILABLE, (NAMPS) LOWER, MIDDLE or UPPER.

FORMat:

AMPS
FORward 8-50 Selects AMPE (NADC-UB) Forward channsels,
REVerse 8-50 Selects AMPS (NADC-US) Reverse channels,
ETACS:
FORward 6-50 Salects ETACS Forward channeis,
REVerse £-50 Selects ETACS Reverse channeis,
NADC:
BAND: xx Ug, U4 or Hypar 6-50 Selects NADC band.
FORward 6-50 Selects NADC Forward, Ultilizes current satting of NADC
hand
HEVarase &-50 Selects NADC Reverse. Utilizes current setting of NADC
band.
NAMPS:
BAND: x Lowar, Middle or
Uppear 6-51 Selects NAMPS Narrow Analog channel designator.
FORward 6-51 Selects NAMPS Forward channels,
REVerse 6-51 Selects NAMPS Reverse channeis.
NT400:
FORward 6-51 Selects NT400 Forward channeals.
REVerse 6-5 Selects NT400 Reverse channels,
FORMat? 6-5 Returns Duplex Receiver Channel Format (NADC FORWARD
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DUPIex:OUTput:DEMOD

COMMAND RANGE PAGE DESCRIPTION
DUPiex:
OUTput:
DEMOD b {ord 6-51 Connacts/disconnects AF Generater Qutput to DEMOD OUT
Connector.
DUPiex 1ar0 6-52 Connects/disconnects RF Generator Cutput to DUPLEX QUT
Connector.
FREQuency n {units] 250060.0 o 6-52 Sets Duplex Heceiver Freguency.
20100000000 [Hz]
250.0 to
2010000.0 [kHz)
0.2500 to
2010.0 [MHz}
units - HZ, KHZ or
MHz (KHZ default)
FREGuency? 6-52 Returns Duplex Receiver Frequency in kHz,
LEVet:
BBmn -137.010 0.0 6-52 Sets RF Level in dBm.
DBm? 6-52 Returns RE Level in dBm.
METER:
AF 6-52 Displays AF Meter on Dupiex Receiver Operation Screen.
DISTortion 6-52 Displays Distortion Meter on Duplex Receivar Qperation
Screen.
DM 6-52 Displays Digital Multimater on Duplex Receiver Operation
Screen.
SINAD 6-52 Dispiays SINAD Meter on Duplex Receiver Operation Screen.
MODE type DiRect, CHANRel, §-53 Selects the Duplex Receiver Mode.
SCAN, LIST,
FLScan
MODE? 6-53 Returns current mode (DIRECT, CHANNEL, FREQUENCY
SCAN, FREQUENCY LIST or FREQUENCY LIST SCAN).
OFFSet f -959749.9 10 6-53 Sets Offset Frequency in kHz.
969749.9
QFFSet? 6-53 Returns Offset Frequency in kHz.
SCAN:
ABORt 6-53 Stops frequency scan or frequency list scan {depending on
present mode).
CONTinue 6-53 Starts frequency scan or frequency list scan {depending on
present mode).
FREQList:
RATe n 0.02 to 89.9¢ &-54 Frequency List Scan Rate. Specifies time pericd in seconds
for Duptex Receiver to generate current frequency prior 1o
hopping to next frequency.
FREQuency? 6-53 Raturns current frequency in kHz being generated.
INCrement n 0.0 to 201000G.0 £6-53 {Frequency Scan mode only) Specifies increment in kHz
between frequencies fo be generated.
PAUse? 6-54 {Frequency Scan mode only) Returns a 1if scanning is
paused {stopped} or O if currently scanning.
RATe n 0.02 10 99.99 6-54 {Frequency Scan mode only) Scan Rate. Specilies time
period in seconds for each generated frequency.
STARt f 250.0 to 2010000.0 6-54 (Frequency Scan mode only) Start Frequency. Specifies
lower limit frequency in kMHz for first generated freguency.
STOP | 250.0 t0 20100000 6-54 (Frequency Scan mode only) Stop Frequency. Specifies
upper limft frequency in kiz for last generated frequency.
R 6-54 Routes Duplex Receiver Output to T/R Connecter and
disconnects DUPLEX OQUT Connector.
RCL n 109 8-40 Recalis Duplex environment {routings and settings) stored in

memory location n.
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DUPlex:SPEAKer:30URce

COMMAND RANGE PAGE DESCRIPTION
DUPlex:
SPEAKer:
S0URce type OFF. FGEN 6-40 Selects Test Set Speaker Input. Command takes effect when
(Function RF Generater Opsaration Screen is updated,
Generator}, SINAD
(SINAD/BER IN
Connector) or
EXTMOD
{EXT MOD IN
Connector)
STORe n 1109 8-40 Stores current Duplex environment (routings and settings) in
memaory tocation n.
FETCH COMMANDS
FETCh:
AF? 8-172  Returns Audic Frequency Meter reading in kHz. Must be
used with {NiTiate command.
DMM? 6-172  Returns Digital Multimeter reading. For ACV and DCV
Multimeter Function, reading is returned in vV, For ACC
and DCC Muitimeter Function, reading is returned in A.
For Ghm Multimeter Function, reading is returned In k.
Must be used with INITiate command.
RF? 6-172  Returns Frequency Error Meter reading in kHz. Must be used
with IN[Tiate command.
FLASH MEMORY COMMANDS
See MMEMory:
FREQUENCY ERROR METER COMMANDS
See M_RF:
FUNCTION GENERATOR COMMANDS
FGEN
BOOST b Tor0 6-56 Enables/disables Generator #1 Boost.
BOOST? &-06 Retumns current state of Generator #1 Boost.
DATA:
LEVel n 0 to 4095 6-56 Specifies audio level for BER Data Generator.
LEVel? 6-56 Returns current audio level for BER Data Generator.
MODL n AM: 0.0 to 6-56 Sets Data Generator to n Modulation level,
100.0 (%)
FM: G.0to
25.0 {kHz)
PM: 0.0 t0
10.0 {radians)
MODL? 6-56 Returns Data Modulation level setting for current modulation
type.
MODulation: type OFF, AM, FM 6-56 Sets Data Generator Modutation,
or PM
MQODulation? £-58 Returns Data Generator Modulation,
STATe b torg 6-57 Enables/disables Data Modulation.
EXT:
LEVel n 0t 100 6-57 Sets External Modulation Proportional output level to n%.
Command has no effect if Proportional Mode is off.
LEVet? 6-57 Returns External Modutation Proportional output level satting
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FGEN:EXT:MCDL

FM: 0010
100.0 {kHz)

PM-001t0
10.0 {radgians)

COMMAND RANGE PAGE DESCRIPTION
FGEN:
EXT:
MODL n AM: Oto 100 {%)  6-57 Specifies External Modulation lavel.
Fhi: 0.0 10
10.0 {kHz)
PM: 0010
10.0 {radians)
MODL? 6-57 Returns External Modulation leve! setting.
MODulation: fype CFF, AM, FM 6-57 Setects External Modulation.
or PM
MCDulation? 6-57 Returns External Modulation type (OFF, AM, FM or PM}.
STATe b 1Tor0 6-58 Enables/disables External Modulation.
FSK x 1 selects 6-58 Shifts cutput between Generator #1 and Generator #2.
Generator #1,
0 selects
Generator #2
GENT:
FREQuency F 0.0 1o 40000.0 6-59 Sets AF Generator 1 culput frequency in MHz.
FREQuency? §-59 Returns AF Generator 1 cutput frequency in Hz.
LEVel n G fo 100 §-59 Sets Proportional output level of AF Generator 1in %.
Command has no effect if Proportional Mode off.
LEVel? 8-59 Returns Proportional cutput level setting of AF Generator 1
in %.
MODL n AM: 0to 100 (%)
FM: 0.0to
106.0 (kHz)
PM: 0.0 to
10.0 {radians) 8-59 Sets Modulation ievel of AF Generator 1.
MODL? 8-59 Returnis Modulation level setting of AF Generator 1.
MODulation: type OFF, AM, FM 6-56 Selects Modulation for AF Generator 1.
or PM
MODulation? 6-59 Returns Modulation Type for AF Generator 1.
SHAPE:
DCn -1, 0o0rt 6-60 Sets wave shape to DC level nfor AF Generator 1.
PlLse:
DCYClLe 50 6-60 Sets wave shape of AF Generator 1 to Pulse with 50% duty
cycle.
SHAPE:type SIN (Sine), 6-59 Selects wave shape for AF Generator 1.
SQU {Square Wave),
RAMP or
THi {Triangle)
SHAPE? 6-58 Returns wave shape of AF Generator 1.
5TATe b 6-60 Enables/disables AF Generator 1.
GENZ:
FREQuency f 0.0to §-59 Sets AF Generator 2 oulput frequency in Hz.
40000.0
FREQuency? 6-59 Returns AF Generator 2 cutput frequency in Hz.
LEVel n Gt 100 8-59 Sets Proportional ouiput leve! of AF Generator 2in %.
Command has no effact if Proportional Mode off.
LEVel? 8-59 Returns Propertional oudput fevel seiting of AF Generator 2
in %.
MODL AM: 010 100 (%) 86-59 Sets Modulation leval of AF Generator 2.
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FGEN:GENZ:MODL?

COMMAND BANGE PAGE DESCRIPTION
FGEN:
GENZ:
MODL? 6-59 Returns Modulation level setting of AF Generator 2.
MO Dulation: type CFF, AM, FM 6-59 Selects Modulation for AF Generator 2.
or PM
MCDulation? 8-59 Returns Modulation Type for AF Generator 2.
SHAPE:
DCn -1, 0or 1 6-60 Sets wave shape to DC level n for AF Generator 2.
PULse:
DCYCle 50 6-60 Sets wave shape of AF Generator 2 to Pulse with 50% duty
cycle.
SHAPE:{ype SIN {Sine), 6-59 Selects wave shape for AF Generator 2.
SQU (Square Wave),
RAMP or
TRI (Triangie)
SHAPE? 6-58 Returns wave shape of AF Generator 2.
STATe b torQ €-60 Enahbiles/disables AF Generator 2.
GEN3:
DiGital fype DCE, DCSINV. 8-61 Sets digital fype.
POCSAG, DEAT
or DST
ENCode type DTMF, TONE, &-61 Selects signaling format to encode. Must be followed with a
DiGital or RCC SETUP:GEN or SCREEN:GEN command.
MQDL n AM: 0to 100.0 {%) 6-61 Sets AF Generator 3 Modulation level.
PM: 0.0tc
10.0 {radians)
FM (Tone/RCCY:
0.0 to 100.0 {kHz}
FM (DTMFY
0.0 1o 10.0 (kHz)
FM (Digital):
G0 to 25.0 (kHz)
MODL? &-61 Returns AF Generator 3 Modulation level setting.
MODulation: type OFF, AM, i 6-61 Selacts AF Generator 3 Modulation,
or P
MODulation? 6-61 Returns AF Generator 3 Modulation type.
RCC format IMTS, MTS, &-61 Selects Genarator RCC signaling format.
SYS2808 or
TREMote
MIC:
LEVel n 0 to 100 6-61 Sets Proportional output level of MIC/ACC Connector input
in %. Command has no effect if Propeortional Mode off.
LEVel? 6-61 Returns Propertional output fevel setting for MIC/AGC
Connector input.
MODL i AM: O to 100 (%)} 6-62 Sets MIC/ACC Connector input Modulation level.
FMm: 0.0t
25.0 {kiz)
PM: 0.010
10.0 {radians)
MODL? 6-62 Returns MIC/ACC Connector input Modulation level setting.
MO Dulation:type OFF, AM, FM 6-62 Selects MICACC Connector input Modulation type.
or PM
MODulation? §-62 Returns MIC/ACC Connector input Modulation type.
STATe b 1ord 662 Enables/disables external modulation through MIC/ACC
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FGEN:OUTput:AUDIc

COMMAND HANGE PAGE DESCRIPTION
FGEN:
CUTput:
AUDIo b 1or( 6-63 Connects/disconnects AF Generator Output to AUDIO OUT
Conneclor.
AUDio? 6-63 Returns 11t AF Generator Qutput 1s routed to the AUDID OUT
Connector, 0 if AUDIO OUT Connector is disconnected.
DEMOD b tord 6-63 Connects/disconnects AF Generator Qutput to DEMOD OUT
Connector.
DEMOD? 6-83 Beturns 1 if AF Generator Output is routed to DEMOD OUT
Connector, 0 if DEMOD QUT Connector is disconnacted.
LtEVel v 0.0000 to 3.1000 6-63 Sets AF Generator cutput level in volts.
LEVeal? 6-63 Retums AF Generator cutput fevel in volts,
SPEAKer b 1orQ €-83 Connects/disconnects AF Generator to Speaker.
SPEAKer? £-63 Returns 1 if AF Generator Ouiput is routed to Speaker, O if
Speaker is disconnected.
PROPorticnal b 1er0 €-64 Enables/dizsables AF Generator Proportional mode.
PROPortional? 6-64 Returnis 1 if AF Generator is in Froportional mode;
O otherwise.
RCL n 108 6-64 Recalls AF Generator environment (routings and settings)
stored in memory {ecation n.
STORe n 1108 8-64 Stores current AF Generator environment (routings and
settings) in memory location n
PTT.
8TATe b 1 = high 6-62 Sets output on the push io talk pin on the MIC/ACC
{mic keyed), Connector,
0= low
GENERATOR COMMANDS
GENerator:
A 6-6 Displays AF Level Meter on RF Generator Operation Screen
when tollowed by SCREEN:GENerator command.
CHANnel n 1tc 2047, 6-6 Sets cellular channel in format selected using the
depending GEN:CHANFORM command.
on format
CHANnel:
BAND? &6-7 Returns band for Generator Channel Format (NADC - U8
Ud or HY; ETACS - NOT AVAILABLE; NAMPS - LOWER,
MIDDLE or UFPER).
FORMat:
AMPS:
FCRward 66 Selects AMPS (NADC-US) Forward channels.
REVerse 6-6 Selects AMPS (NADC-UB) Reverse channels.
ETACS:
FORward 6-6 Selects ETACS Forward channels,
REVerse 6-8 Selects ETACS Reverse channels.
NADC:
BAND: xx U8B, Ud or HYper 6-7 Selects NADC band.
FORward 6-7 Setects NADC Forward., Utilizes current setling of NADC
band.
REVerse 6-7 Sulects NADC Reverse, Utilizes current setting of NADC
pand.
NAMPS;
BAND:x Lower, Middie 6-6 Selecis NAMPS channel designator.
or Upper
FORward 8-¢ Selects NAMPS Forward channals.
REVerse 6-6 Selects NAMPS Reverse channels.
NT400:
FORward 6-7 Selects NT400 Forward channeis.
REVerse 6-7 Selects NT400 Reverse channels.
FORMat? 6-7 Returns Generator Channel Format (NADC:FORWARD,

NADC:REVERSE, ETACS:FORWARD, ETACS:REVERSE,
NAMPS:FORWARD or NAMPS:REVERSE).
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GENerator:DCS: INVert
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COMMAND RANGE PAGE DESCRIPTION
GENerator:
DCS:
INVert nnn 000 to 777 &-8 Generates three digit octal Digital Coded Squelch {DCS) code
in inverted mode.
NCFRMat nnn 000 to 777 8-8 Generates three digit octal DCS code.
STOP -8 Stops generating continuous DCS code.
DIAL "seguence” Oto g &-8 Generates sequence as 2805 Pulse code.
{16 digits max.}
DIAL:
FRECGuency f 0.0 to 40000.0 5-8 Sets 2805 Tone frequency in Hz.
FREQuency? 6-8 Returns the current 2805 Tone frequency in Hz.
DISTortion 68 Displays Distortion Meter on RF Generator Operation Screen
after screen is updated by SCREEN: GENerator command.
DMM 5-8 Dispiays Digital Multimeter on RF Generator Operation
Screen after scrzen is updalsd by SCREEN:GENerator
command.
DSAT n Gto6 6-9 Generates Digital Supervisory Audio Tone {DSAT) code.
DSAT:
STOP &-8 Stops generating continucus DSAT code.
DST n Oto 6 6-8 Generates Digital Signat Tone (DST) cede.
D3T:
STOP 6-9 Stops generating continucus DST code.
DTMF *sequence”,[mark,space] gt 6-9 Generates DTMF coded seqguence.
(16 digits max.}
25 to 9899 ms for
mark or space.
{Defauli for mark
time is 74 ms.
Defauit for space
time is 67 ms.)
FREGQuancy n [units] 250000.6 o 6-9 Sets RF Generator Frequency.
2010000000.0 [Hz]
250.0 to
2010000.0 [kHz]
0.2500 to
2010.0 [MHz]
units - HZ, KHZ
or MHz
{(KHZ, detault)
FREQuency? 6-9 Returns RF Generator Frequency in kHz (250.0 to
' 2016000.0).
IMTS "segquence” Qto @ 8- Generates DCS IMTS code.
(16 digits max.)
LEVel DBEm n -137.010 0.0 &-10 Sels RF Generator Level in dBm.
LEVel DEm? £-10 Returns RF Generator Level in dBm.



GENerator:LEVel

COMMAND RANGE PAGE DESCRIPTION
GENerator:
LEVel n [units] -137.0t0 0.0 (¢Bm), 6-9 Sets RF Generator Level. Range of nis -137.0 to 0.0 dBm or
0.031 uV 10 0.224 V. Setect DBm, V, MV {mV} or UV {uV)
0.031 te for units. units is optionat with the default being the
224000.0 (uVY), current units. Specifying wnits does not change unit

LEVei:
UNIT
UNIT?

LEVel?
MODE fype

MODE?

MTS "sequence"

QOUTput:
AUDio b

DEMOD b

POCSAG:
ALPHA:

LOWer capcode
NUMeric capcode
SPECHal capcode

UPPer capcode
BEEF n, capcode

NUMeric capcode

AATe
BATe?
RCL n

SCAN:
ABORt

CONTinue

FREQList:

RATe n

RATe?

FREQuency?
INCrement n

selection of Test Sel.
(.000031 to
224.0 (mV} or

0.000900031 1o
0,224 (V)

units - DBm, V,
MV (mV) or

UV (V)

{units are optional,
defauits to current

units.)
Toggles RF Generator level uniis between dBm and Voits,
Refurns current units for RF Generator Level, Returns DBM
or V.
8-10 Returns RF Generator Level in current units.
DIRect, CHANnNel, 6-10 Selects Generator Mode.
SCAN, LIST,
FLScan

8-10 Raturns current mode (DIRECT, CHANNEL, FREQUENCY
SCAN, FREQUENCY LIST or FREQUENCY LIST SCAN).
0to 9 6-10 Generates DCS MTS code.
{16 digits max.}

Connect = 1, 6-11 Routes AF Generator Output to AUDIO GUT Connector,
Disconnect =
Connect = 1, 6-11 Routes AF Generator Output to DEMCD QUT Connector.

Disconnect = 0

0 to 2097151 8-11 Generaies lower case Aipha message for capcode specified.
0 to 2007151 6-11 Generates Aiphanumeric message for capeode specified.
0 to 2087151 6-11 Generates an Alpha special massage for the capcode
specified.
010 2097151 6-11 Generates upper case Alpha message for capcode specified,
1,2, 3or4 6-11 Generates n Tone Beep POCSAG message for capeode
0 to 2087151 specified.
0to 2097151 6-11 Generates Numeric message for capcode specified.
high =1, low = 0 6-12 Sets POCSAG rate.
6-12 Returns 1 if POCSAG rate is high: returng 0 if rate is low.
tio9 6-12 Recaills RF Generator environment (reutings and settings)
stored in memory location n.
8-12 Stops frequency scan or frequency list scan depending on
present mode.
8-12 Starts frequency scan or frequency list scan depending on
present mode.
0.02 10 99.99 6-13 Frequency List Scan Rate. Specifies time period in seconds
tor RF Generator to sit on a frequency.
6-13 Returns current value of Frequency List Scan Rate.
6-12 Returns current frequency in kHz being scanned.
0.0 to 2010000.0 6-12 (Freguency Scan mode only) Spacifies increment in kHz

between frequencies to be scanned.
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GENevator:SCAN:PAllse?

COMMAND RANGE PAGE DESCRIPTION
GENerator:
SCAN:

PAUse? 6-13 {Frequency Scan mode only) Returns a 1 # scanning is
paused {stopped) or 0 i currently scanning.

RATe n .02 to 99.99 6-13 (Frequency Scan mode only) Scan Rate, Specifies time
period in seconds for RF Generator to sit on a frequency
unless squelch is brokern.

STARL f 250.0 to 2010000.0 613 {Frequency Scan mode only) Starting Frequenoy value in
kHz. Specifies lower limit frequency for scanning.

STOP f 250.0 10 2010000.0 8-13 {Frequency Scan mode only) Stop Frequency valtue in kHz.
Specilies upper imit frequency for scanning.

SINAD 6-13 Displays SINAD Meter on RF Generator Operation Screen
when followad by a SCREEN: GEMerator command.
SPEAKer;
S0URce Hype OFF. #GEN 6-13 Selects Test Set Speaker Input.
(Function
Generator),
SINAD
(SINADBER IN
Connector) or
EXTMOD
(EXT MOD IN
Connector)
STORe n 1109 6-14 Stores current RF Generator envircnment (routings and
settings) in memory location n.
TONE "sequence” Ot 9, A G.R 6-14 Generates given sequence once Audio code is selected using
and - {to signily GENerator: TONE:TYPE command. !f selected Audio
a gap). code is USER, characters contained in the sequence must
be previcusly defined using the GENerator: TONE: USER:
For USER code: DEFine command.
Ctos and Ato T
TONE:
TYPE code CCIR, EEA, 6-14 Selects Audio code to generate.
EIA (U3,
ZVEL DDZVEL
DZVEL NATEL,
EURO, TONESE,
CCIAH, CCIRHA4,
USER
USER:
DEFine "id", freq.duration id: Oto 9 and 6-14 The id character is assigned a freg in Hz and a duration

AtoT in ms.
freq. 0.0 to 9999.6
duration: 200 to
8989 .0

TREMoia 2050, 1950, 1850,  6-14 Generates Tone-remote sequence for specified function tone
1750, 1650, 1550, frequency given by fin Hz.
1450, 1350, 1250,
1180, 1050

TREMote:

STOP o-14 Stops Tore remote Guard Tong generated by previcus

GENERIC MEASURE COMMANDS
See Measure (Generic) Commands.
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INITiate:AF

COMMAND RANGE PAGE DESCRIPTION
INITIATE COMMANDS
INITiate:
AF 6-172  Prepares Audio Frequency Meter for a FETCh: command to
take reading.
DMM 6-172  Prepares Audio Frequency Meter for & FETCh: command to
take reading.
RF 6-172  Prepares Frequency Error Meter for a FETCh: command to
take a reading.
INSTRUMENT COMMAND
INSTrument:
SElLect type GENerator, 8-5 Selects default instrumaent,
RECeiver, DUPlax,
FGEN, SCOPe,
ANLZ, M_AF
M_RF, M_PWR,
M_DEV, M_MGD
M_DIST, M_SINAD,
M_SIG, M_BER,
M_DMM, M_PM,
M_DRMS,
M_PMRMS
AF METER COMMANDS
M_AF:
ALARM b TorD €-92 Enables/disables Alarm.
FILTer
APASs 6-82 Selects All-Pass Filter for AF Meter.
APASs? 6-g2 Returns 1 if All-Pass Fiiter is enabled, 0 if disabled.
HPASs:
FREQuency f 0.510 20.0 6-g2 Sets High-Fass cutoff frequency in kHz.
FREQuency? 6-92 Returns High-Pass cutoft frequency in kHz.
STATe b 1or 692 Enables/disables High-Pass Filter.
STATe? 8.0 Returns 1 if High-Pass Filter is enabled, 0 if disabled.
LPASs:
FREQuency f 0.1to 30.0 6-82 Set Low-Pass cutoff frequency in kHz.
FREQuency? 6-92 Returns Low-Pass cutoff frequency in kHz.
8TATe b §-93 Enables/disables Low-Pass Filter.
STATe? 6-03 Returns 1 if Low-Pass Filter is enabled, 0 if disabled.
INPui:type XAUDIO {Ext Mod), 6-93 Selects Audic Frequency Metar input.
DEMOD
{Demod Audio},
FGEN
{Func Gen Gut),
SINAD
{SINAD/BER},
POWer (RF Power)
LL:
LEVel f 0.0000 t0 0.2000 } 6-93 Sets Lower Limit in kHz.
ffor an upper range
of 0.2)
0.000 to 200.000
{for upper ranges
of 2, 20 and 200)
STATe b 1orQ 6-03 Enables/disables Audic Frequency Meter Lower Limi.
PEAK? 8-93 Returns Audio Frequency Meter Peak reading in Hz
(0.0 to 200000.0).
PH b torG £-83 Enables/disables Peak Hold Feature.
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M _AF:RANGe:AUTO

COMMAND RANGE PAGE DESCRIPTION
M_AF:
RANGe:
AUTO 6-94 Sets frequency range to Autorange.,
UPPer f .2, 2, 20 or 200 6-94 Sets frequency range in kHz.
RCL n 110§ 8-94 Recalis Audio Frequency Meter enviranment
(routings and settings) stored in mamory location n.
RESolution n 0.1 {Gate Time of }  6-04 Sets Audic Frequency Meter Resolution (Gate Time) in Hz.
10 s} or 1 (Gate
Time of 1 5)
STORe 1 1to 9 6-94 Stores current Audio Frequency Meter environment
(routings and settings) in memory location n.
UL:
LEVel f 0.0000 to 0.20600 5-94 Sets Upper Limit in kHz.
(for an upper range '
of 0.2}
0.000 to 200.000
(for upper ranges
of 2, 20 and 200)
STATe b 1ord 6-94 Enables/disables Audic Freguency Meier Upper Limit.
M_AF? 6-95 Returns Audio Frequency Meter reading in Mz
(0.0 to 200008.0).
BER (BIT ERROR RATE) METER COMMANDS
M_BER:
PATtern:

FIXED 6-113  Selects Fixed pattern for the BER Meter test data.

FIXEDUSER? 6-113  Returns specified USER data pattern.

RANDom 6-113  Selects Random pattern for BER Meter test data.

USER nn nn=§ bit pattern.  6-113  Selects USER data pattern (nn could be a variable or
expression) for the BER Meter test data, Patterns entered
that are not base 10 are preceded with # character and
letter signifying the number base: H (Mexadecimal}, B
{Binary) or Q (Octal). Pattern is displayed in Hexadecimal.

POLarity:
NEGative 6-113  Selects Negative Polarity for BER Meter.
POSitive 8-113  Selects Positive Polarity for BER Meter,
POLarity? 6-1183  Returns selected data Polarity, Returns POSITIVE or
NEGATIVE.
RATE n 75, 150, 300, 800, 6-113  Sets BER Meter rate.
1200, 2400, 4800,
16000
RATE? 6-113  Returns BER Meter Rate setting.
RCL n 1tc9 6-114  Recalls BER Meter environment {routings and settings) stored
in memory [ccation .
SIZE n 160 to 100000 6-114  Sets BEK Meter block size in bits.
S1ZE? 6-114  Returns BER Meter block size setting.
STORe n 1te9 6-114  Steres current BER Meter environment (routings and settings}
in memory location n.
TYFE:xxx GENerator, 6-114  Selects Bit Error Rate Type.
RECeiver, DUPlex
or BASEband
M_BER? 6-114  Returns number of errors for iast pass.
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i _DEV:ALARWM

COMMAND RANGE PAGE DESCRIPTION
DEVIATION METER (PEAK) COMMANDS
M_DEV:
ALARM b 1or( &-101 Enables/disables Deviation Meter Alarm.
AVErage b 1or@ 6-101  Enables/disables Deviation Meter Averaging.
H I
LEVel f 0.00 to 20.00 6-101  Sets Deviation Meter Lower Limit in kMz.
{for range values of
2,5, 1G or 20 kHz)
0 to 100 (for al}
cther rangesj
STATe b 1ord 6-101  Enables/disabies Deviation Meter Lower Limit.
MODE:
BOTH 6-101  Selects Both Mode for Deviation Meter, reading positive and
nagative deviation.
NEGative 6-101  Selects Negative Mode for Deviation Meter, reading negative
deviation.
NORMalize 6-101  Selects Normalized Mode for Deviation Meter, reading
{positive + negative)/2 deviation.
POSitive 6-101  Selects Positive Mode for Deviation Meter, reading positive
deviation.
NEG? 8-102  Returns negative Deviation Meter reading as an absolute
value in kiHz {0.00 o 100,00}
PEAK:
NEG? 6-102  Returns negative Deviation Meter Peak reading as an
absolute value in kHz (0.00 to 106.00).
POS? 6-102  Returns positive Deviation Meter Peak reading as an absolute
valug in kHz (0.00 to 100.00).
PH b 1ord 6-102  Enables/disables Deviatlon Meter Peak Hoid Feature.
PGS? 6-102  Returns positive Deviation Meter reading as an absolute
value in kHz (0.00 to 160.00).
RANGe:
AUTC 6-102  Sets Deviation Meter range o Autorange.
UpPPer f 2,5,10. 2050
or 100 8-102  Sets Deviation Meter range in kHz,
RCL n 1t09 8-103  Recalls Deviation Meter environment (routings and settings)
stored in memory location n.
STORe n 1109 B-103  Stores current Deviation Meter environment {routings and
settings} in memory location n.
UL
LEVal f 0.00 to 20.00 6-103  Sets Deviation Meter Upper Limit in kHz.
{for range values
of 2,5, 10 or
20 kHz)
O to 100 (for all
othear ranges)
STATe b tor@ 8-103  Enables/disables Deviation Meter Upper Limit.
DISTORTION METER COMMANDS
M_DiST:
ALARM b tord 6-106  Enables/disables Distortion Meter Alarm.
AVErage b 1orQ 6-106 Enables/disables Average Feature.
FiLTer f 600 to 1400 6-106  Sets Notch Filter frequency in Hz.
INPut:type DEMOD 6-106  Sets Distortion Meter Input.
{Demod Audio),
SINAD
(SINAD/BER),

XAUDio {Ext Mod)

or FGEN {Func Gen)
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M_DIST:LL:LEVel

COMMAND RANGE PAGE DESCRIPTION
M DIST:
LL:
LEVealn 0.01620.0 6-106  Sets Lower Limnit in %.
StAYe b for 6-106  Enables/disabies Distortion Meter Lower Limit.

PEAK? 6-106  Returns Distortion Mefer Peak reading as a percentage (0.0
to 20.0).

PH b 6-106  Enables/disables Distortion Metar Peak Hold Feature.
Peak Hold takes effect only after SCREEN:DiSTortion
command.

RCL n 1t09 6-107  Recalls Distortion Meter eavirenment {routings and settings)
stored at mamory location .

SElLech

CMESsage 6-107  Same as M_DIST:SELect:CWEight command.
CWEight 6-107  Selects the C-Weight Filter.
LPASs f 100 to 30000 6-107  Selecis Low-Pass Filter with cutoHf frequency of fHz.

STORe n tto9 6-107  Stores current Distortion Meter eavironment (rowtings and
settings) in memory location n

dL:

LEVel n 0.0 to 20.0 6-107  Sets Upper Limit to in %.
STATe b 1or 0 6-107  Enables/disables Distortion Meter Upper Limit.
M_DIST? 6-108  Heturns Distortion Meter reading as & percentage
{G.0 to 2G.0}.
DIGITAL MULTIMETER COMMARNDS
M_DMM:
ALARM & 8-115  Enables/disables Multimeter Alarm,
FUNCHon:
CURRent;

AC 6-115  Selects AC Ammeter for Multimeter Function.

De 6-115  Selects DC Ammeter for Multimeter Function.
REGSistance 6-115  Seifects Ohmmeter for Multimeter Function.
VOLTage:

AC 6-11 Setacts AC Voitmeter for Multimeier Function,

DC 6-11 Selects DC Voltmeter for Mullimeter Function.

FUNCtion? 8-11 Returns active Multimeter Funetion {CURR:AC, CURR.DC,
RES, VOLT:AC or VOLT.RC).

INPut:

IMPedance n 1540, 600 or 1eb 6-115  Sets Input Impedance in ohms. Command ignored if not in
AC Volimeter Function.
.
LEVel n Ammeter 6-116  Sets Multimeter Lower Limit.
{dc or acy: 0.00000
to 0.19990 {A)
(20 and 200 mA
rangej.
0,000 to 19.580 (A)
(2 Aand 20 A
range).
Voltmeter {(dc or ac):
$.0000 to 0.1989 (V)
(200 mV range).
0.00 to 1000.00 (V)
(2, 20, 200, 2000 V
range).
Ohmmeter: 0.0000
to 0.1989 (k)
(200 @ range).
0.000 to 19890 (kO
(2 k2 to 20 MQ
range).
STATe b 1or0 6-116  Enables/disables Multimeter Lower Limif.
PH b 1or0 6-116  Enables/disables Multimeter Peak Hold feature.
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M _DMM: RANGe:AUTO

COMMAND HANGE PAGE DESCRIPTION

M_DMM:
RANGe:
AUTO 6-116  Sets Multimeter range to Autorange.
UPPer n Voltmetar 6-116  Sets Muitimeter range.
(dcoracy 0.2, 2,
20, 200 or 2000 (V)

Ammeter {dc or ach
002,02, 2o0r
20 (A}

Ohmmeter: 0.2, 2,
20, 200, 26006 or
20000 (ki
RCL n 1169 6-117  Recalls Digital Mullimster environment (roulings and seitings)
stored in memory location n,
STORs 1 o9 8-117  Stores current Digital Multimeter environment {routings and
settings) in memory location n.
UL:
LEVel n Armnmeter
{de or acy: 0.00000
10 0.19990 (A}
{20 and 200 mA
rangel.
0.000 to 19.990 (A)
(2 A and 20 A
rangel.

Volimeter {dc or ac):
0.0000 to 0.1988 (V)
{200 mV range).
0.00 to 1000 .00 {V)
(2, 20, 200, 2000V
range).

Chmmeter: 00600

10 01999 (kL)

(200 @ range).

0.000 to 19090 (k)

(2 ki) to 20 MQ

rangel. 6-117  Sets Multimeter Upper Limit.

STATe b 1ori) 6-117  Enablesi/disables Multimeter Upper Limil,
M_DMM? 6-117  Returng Multimeter reading in current Function units.

DEVIATION METER (RMS) COMMANDS
M _DRMS:

ALARM b

tor

6120

Enablesidisables Deviation Meter {(RMS) Alarm.

AVErage b 1ord 6-120  Enables/disables Deviation Meter {FIMS) Averaging.
LL:
LEVe! f 0.00 1o 10,00 6-120  &els Deviation (RMEY Lower Limit in kHz.
STATe b 1ord 6-120  Enables/disables Deviation (RMS) Meter Lower Limit
PH b Tord 8-120  Enables/disables Deviation Meter (RMS8) Peak Hold feature.
RANGe:
AUTO 6-120  Sets Deviation Meter (RMS) range to Autoranges.
UPPer f 2,5 ar 10 6-120  Sets Deviation Meter (RMS) range in kHz
RCL n 1t0 8 £-120  Recals Deviation Meter (RMS) environment {routings and
settings) steored in memory focation n.
STORe n 1ic @ 6120 Stores current Deviation Meter (RMS) environment (routings
and seltings) in memory location n,
UL
LEVel f 0.00 to 10.00 B-121 Sets Deviation (RMS) Upper Limit in kHz.
STATe b TorG g-121 Enables/disables Deviation Meler (RMS) Upper Limit.
M_BRMS? 6-121 Retarns Deviation Meter (RMS) reading in kHz

(0.00 to 10.00).
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COMMAND RANGE PAGE DESCRIPTION
MODULATION METER COMMANDS
M_MOD:
ALARM b lor@ 6-104  Enables/disables Maodulation Meter Alarm.
L
LEVel n 0.0 10 160.0 6-104  Sets Modulation Meter Lower Limit in %.
STATe b torg 6-104  Enables/disables Modulation Meter Lower Limit.
PEAK? 6-104  Returns Modulation Meter Peak reading as a percentage
{0.0 to 100.0).
PH b 6-104  Enables/disables Modulation Meter Peak Hold Feature.
RANGe:
AUTO -104  Sets Modulation Meter range to Autorange.
UPPer n 40 or 100 €6-104  Sets Modulation Meter range in %.
RCL n 1109 105 Hecalls Modufation Meter environment (routings and setlings)
stored in memory location n.
STORen 10§ 6-105  Stores current Modulation Meler environment {routings and
settings) in memory location n.
UL:
LEVel n 0.0to 100.0 6-105  Sets Modulation Meter Upper Limit in %.
STATe b tord 6-105  Enables/disables Moduiation Meter Upper Limit.
M_MOD? 6-105  Returns Modulation Meter reading as a percentage
(0.0 10 100.0).
PHASE METER COMMANDS
M_PM:
ALARM b 1ord £-118  Enables/disables Phase Meter Alarm.
LEs
LEVel n (.00 10 10,00 6-118  Sets Phase Meter Lower Limit in radians.
STATe b TorQ 6-118  Enables/disables Phase Meter Lower Limit.
FH & 1or0 6-118  Enables/disables Phase Meter Peak Hoid Feature.
RANGe:
AUTO 6118  Sets Phase Meter range to Autorange.
UPPer n 1,5 0r 10 €-118  Sets Phase Meter range in radians.
RCL n 1o £6-118  Recalls Phase Meter environment (routings and settings;}
stered in memory location n.
S8TORe n 1109 8-119  Stores current Phase Meter environment (routings and
seflings) in memory location n.
UL
LEYet n 0.00 to 10.00 8-119  Sets Phase Meter Upper Limit in radians.
STATe b ior0 6-119  Enables/disables Phase Meter Upper Limit
M_PM? €-119  Returns Phase Meter reading in radians (0.00 to 10.00).
PHASE METER (RMS) COMMANDS
M_PMRMS:
ALARM b 1or@ 6-122  Enables/disables Phase Mater (RM3) Alarm.
AVErage b targ 6-122  Enables/disables Averaging mode.
LE:
LEVel n $5.00to 1000 6-122  Sets Phase Meter (RMS) Lower Limit in radians.
STATe b tord 6-122  Enables/disables Phase Meter (RMS) Lower Limit.
PH b 1orQ 6-122  Enables/disables Phase Mater (RMS) Peak Hold feature.
RANGe:
AUTO 6-122  Sets Phase Meaier (RMS) range to Autorange.
UPPer n 1B or 10 6-122  Sets Phase Meter (RMS) range in radians.
RCL n 1o 8 6122  Recalls Phase Meter (RMS) environment (routings and
settings) stored in memory location n.
STORe n 1to 9 6-122  Stores current Phase Meter {RMS) environment (routings and
settings) in memory location n.
UL:
LEVel n 0.00 10 10.00 £-123  Seis Phase Meter (RMS3) Upper Limit in radlans.
STATe b tord 6-123  Enables/disables Phase Meter (RMS) Upper Limit.
M_PMRMS? 6-123  Returns Phase Meter (RMS) reading in radians
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M_PWR:ALARM

COMMAND RANGE PAGE DESCRIPTION
POWER METER COMMANDS
M_PWR:
ALARM b 1orQ 6-98 Enabies/disables Fower Meter Alarm.
DBMISTATE] b lord 6-98 Enables/disables dBm digital readout. :STATE portion of the
command s oplional.
DBML.STATE}? 6-98 Returns state of dBm digital readout. :STATE portion of the
command s optional.
EXT:
OFFSet n -88.9 10 99.9 6-98 Sets External Loss/Gain Offset value in dBm.
OFFSet? £-98 Returns External Loss/Gain CHset vatue in dBm.
STATe b tord £-98 Enables/disabies External Loss/Gain Offset.
STATe? 6-98 Returns External Loss/Gain Otfset state setting.
LL:
LEVel n 0.0000 to 0.5000 6-98 Sets Power Meter Lower Limit in W.
(for ranges: 0.02,
0.05,. 0.1, 0.2
and 0.5).
0.00 to 200.00
{for all other
rangesy.
STATe b tor0 6-98 Enablesidisables Power Meter Lower Limit.
PEAK? €-99 Returns Power Meter Peak reading in mW (0.0 1o 200000.0).
PH b torQ €-9%9 Enables/disables Power Melar Peak Hold Feature.
RANGe:
AUTO €-99 Sets Power Meter range to Autorange.
UPPer n 002,005, 0.1, 0.2, 698 Sets Power Meter range in W.
05, 1,2, 5,10, 20,
50, 1040, 200
RCL nt 1to9 £-99 Recalls Powar Meter environment (routings and settings)
slored in memory location n.
RF:
ASSUMEd n 250.0 to 2010000.0 6-99 Sets Assumed RF Freguency, in kHz, within 1 MHz of signal
measured
ASSUMEd? 689 Returns Assumed RF Frequency in kHz.
5TORe n 1109 6-89 Stores current Power Meter environment {routings and
settings) in memory location n
TYPE:
CwW 6-100  Selects Average Power Measurement Type for Power Meter,
PEAK 68-100  Setects Peak Power Measurement Type for Power Meter.
RMS 6-100  Selects RMS Power Measurement Type for Power Meter.
UL
LEVel n 0.0000 to 0.5000
(for upper ranges
0.02, 0.05, 0.1, 0.2
and 0.5).
0.90 to 200.00 {for
all other ranges) 6-100  Seis Power Meter Upper Limit in W,
STATe b torQ 6-100  Enables/disables Power Meter Upper Limit.
M_PWR? 6-100  Returns a Power Meter reading in mW (0.0 to 200000.0}.
FREQUENCY ERROR METER COMMANDS
M _RF:
ALARM b torl 6-96 Enables/disables Alarm.
L
LEVel f 0.0000 to 0.1000 &-96 Sets Lower Limit in kHz.
{for an upper
range of 0.1},
0.000 to 100.000
{for upper ranges of
1, 10 and 100)
STATe b 6-86 Enables/disables Lower Limit.
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M _RF:PEAK?

COMMAND RANGE PAGE DESCRIPTION
M_RF:
PEAK? 6-06 Returns Frequency Error Meter Peak reading in Hz
{0.0 to 100000.0).
PH b 8-96 Enables/disables Peak Hold Feature.
HANGe:
AUTO 8-96 Sets Frequency Error Meter range to Autorange.
UPPer f G.1,1, 10 or 100 6-46 Sets Frequency Error Meter range in kHz.
RCL n 109 6-96 Recalls Frequency Errer Meter environment (routings and
settings) stored in memory location n.
RESolution f 1 (Gate Time of 6-97 Sels Frequency Error Resolution {Gate Time) in Hz.
1 sec)or 10 (Gate
Time of 0.1 sec)
STORe n 1to 8 6-97 Stores current Frequency Error Meter environment (routings
and saitings) in memory location n,
UL:
LEVel f 0.8000 to 0.1006 6-97 Sets Upper Limit in kKHz.
{for an upper range
of 0.1).
0.¢00 to 100.000 for
upper ranges of 1,
10 and 100
STATe b tord 6-97 Enablesidisables Upper Limit.
M_RF? 6-97 Returns Frequency Error Mster reading in Hz
{-100000.0 {o +100000.0).
SIGNAL STRENGTH METER COMMANDS
M_S8IG:
PEAK? 6-112  Returns a Signal Strength Meter Peak reading (0 to 100).
PH b 1or0 6-112  Enabies/disables Peak Hoid Feature.
RCL n 1i09 6-112  Recalls Signal Strength Meter environment {routings and
setlings) stored in memory location n.
STORe n fio8 6-112  Stores current Signal Strength Meter environment {routings
and seftings) in memacry location n.
M_SIG? 8-112  Returns a Signal Strength Meter reading {0 (o 100),
SINAD METER COMMANDS
M_SINAD:
ALARM b torQ 6-10G9  Enables/disables SINAD Meter Alarm.
AVErage b tor0 6168  Enables/disables Average Feature,
FILTer f 600 to 1400 6-108 Sets Nateh frequency in Hz.
INPut:type DEMOD ) 6-108  Gelects SINAD Meter Input.
{Demod Audio},
SINAD
{SINAD/BER),
XAUDIo (Ext Mod)
ar FGEN {(Func Gen
R
LEVel n 3.0t0 40.0 6108 3Sels SINAD Meter Lower Limit in dB.
STATe b TorQ 6-109  Enablesidisables SINAD Meter Lower Lamit.
FEAK? 6-109  Returns a SINAD Meter Peak reading in dB (3.0 to 40.0).
FH b Tord €-109  Enables/disables SINAD Mei®r Peak Hold Feature.
RCL n 1to 8 6-109  Recalls SINAD Meter environment (routings and settings)
stored in memaory location n.
RESolution n Gtor0b 6-110  Sets SINAD Meter readout resolution in dB,
RESolution? 6-110  Returns current resolution sefting in dB (0.1 or 0.5).
SELect
CMESsage 6-110  Same as M_SINAD:SELect:CWEight command.
CWEight 6-110  Selects C-Weight Filter.
LPASs f 0G to 30000 6-110  Selects Low-Pass Filter with cutoff frequency of FHz.
STORe n 1o 8 6-110  Stores current SINAD Meter envivonment {routings and
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M_SINAD:UL:LEVel

COMMAND RANGE PAGE DESCRIPTION
M _SINAD:
UL:

LEVel n 3.0 to 40.0 6-110  Sets SINAD Meter Upper Limit in dB.

STATe b 1or@ 8-110  Enables/disables SINAD Meter Upper Limit.
M_SINAD? 6-111  Heturns a SINAD Meter reading in dB (3.0 t6 40.0).
AF LEVEL METER COMMAND
M_VRMS? 6-123  Retumns Voltage RMS reading of received AF Level

MEASURE (GENERIC) COMMANDS

(0.00 to 10.00).

Generic commands use optional values, e to signify expectad value and r 1o signify resclution. Expected valugs help determine Meter
range. i ris omitted, the last resotution value is used.

MEASure:
AlUDo? [e A

CURRent:
AG? [é]

DC? [€]
FREQuency? [e.r]

MIC?
PHASe? €]
POWer? [e]
RESistance? [g]
SINAD? {1
SQUelch?
TEMPerature:
AMBiant?
POWear?

VOLTage:
AC? [el
DC7? [g]
SUPpiy? n

MODULATION METER COMMANDS

See M_MOD:
FLASH MEMORY COMMANDS
MMEMory:

ATTrbute:
DELete "f
HiDe "
INITialize *F
PACK *f

ATTribute? "f"

-15, 501 15

5-170

8-170
6-170
6-170
6-170
6-170
6-170
6-170
6-170
6-170
6-171
8-171

8171
8171
8-171

6-166

5-166

6-166

g-166

6-166

Retums AF Meter frequency counter reading in Hz
(0.0 to 200000.0).

Returns DMM ac current reading in amps

(0.00000 to 12.990).
Returns DMM dc current reading in amps

{0.060C0 to 19.980}.
Returns signal frequency reading in kHz

(250.0 to 2010000.0 kHz).
Returns 0 if receiving MIC/ACC Input; 1 otherwise.
Returns Phase Meter reading in radians (0.00 to 10.00).
Returns Power Meter reading in mW (0.0 1o 100000.0).
Returns DMM resistance reading in k& {0.0000 to 19980).
Returns SINAD Meter reading in dB (3.0 to 40,0}
Returns 1 if squeich broken; O otherwise.

Returns amient temperature in “C (0.00000 to 100.00000).
Returns Power Termination temperature in °C
(0.00000 to 100.00000}.

Returns DMM ac voltage reading in volts (0.0000 to 1000.00).

Returns DMM de voltage reading in volts (0.0000 to 1000.00)

Returns voltage measurement of n power supply in volts
{0.00 to 20.00).

Sets the File Attribute of the specified Flash Memory file to
DELETE. fis Flash Memory file name,

Sets the File Atiribute of the specified Fiash Memory file to
HIDE. fis Flash Memory file name.

Sets the File Attribute of the specified Flash Memory file to
INIT. fis Flash Memory file name.

Sets the File Attribute of the specified Flash Memory file to
PACK. fis Flash Memory file name.

Returns the Atiribute (DELETE, HIDE, INIT or PACK) of the
specified Flash Memory. {is Flash Memory file name.
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MMEMory:CATalog:ENTRY?

COMMAND RANGE PAGE DESCHIPTION
MMEMory:
CATalog:

ENTRY? n Oto 512 8-166  Returns file entry {file nams, file type, file size) for given
index. Returns $33% i past end of directory or - for
deleted file. nis ling number {index) m Flash Memcry File
Diractary.

FREE? 6-166  Returns available file space, in bytes.

USEDR? 6-16€  Returns file space used, in bytes.

CATalog? 6-166  Returns Flash Memory status. First number returned is
memory space used in bytes. Second number retumned is
memaory space available in bytes. Femainder data 5
returned in sets of 3 conasisting of file name, file type and
fle size for each file stored in Flash Memory,

DELete "F 6-167  Deleles Flash Memory file, but does not release memory
space until Pack operation is done

INiTialize 6-167  Erases all files stored in Flash Memory.

INITialize? 6-167  Returns 1 if file system has been initialized; otherwize (.

LOAD:

CALibration "r 6-167  Loads Calibration Data from Flash Memaory into Test Set
memory. §is Flash Mermory file name.

DATA v B8-1687  lLoads variabte stored as finte Test Set memory with name v,
vis name of variable: fis Flash Memory file name

MACRo "m" " F 8-1687  Loads macros and variables stored as file name ffrom Flash
to Test Set mamaory, executing macro m. 1f mis *,
designated macro (See MMEMory:STORe:MACRoD) is
executed. It mis macro name, that macro is executed. f
mis omitted {*7), no macro ts executed.

STATe n'f Oto 9, 6-167  Loads Test Set State stored as ffrom Flash

flash file name Memory into Auxiliary Functions "Store
Farameters Menu" as entry n. nis number of stored state
of Test Set {n = 0 loads current stats).

TRACe:

ANLZ nf Oto9, 6-187  Loads Spectrum Analyzer trace stored as finto Spectrum
flash file name Analyzer "Store Parameters Menu” as entry 0. nis
number of stored trace (n = 0 lpads live trace).
SCOPe n,°f 0to 8, 6-167  Leads Oscilloscope trace stored as 7 into Oscilloscope "Store
flash file name Parameters Menu" as entry n. nis number of stored trace
(n =0 loads live trace)

PACK 6-168  Packs Flash Memory and frees memory space from deleted

files.
STORe:

CAlLipration "f' 8-168  Stores Test Set Calibration Data into Flash Memory. fis
Flash Memory file name.

CATA v,"f 6-168  Etores variable v into Flash Memory as . v is name of
variable; fis Flash Memory file name

MACRo "m","f 8-168  Stores all Test Set macros and variables (except free
variables) in Flash Memory as fwith macro m specified as
designated macro. mis name of designated macro; fis
Flash Memory file name,

STATe n,'f 0108, 6-168  Stores entry rrof Auxiliary Functions "Stors Parameters

flash file name Menu® as fin Flash Memory. (n = 0 stores current state,)
nis number of stered state of Test Sat.

TRACe:

ANLZ nF Ot 9, 6-168  Stores entry n (stored trace) of Spectrum Analyzer "Store
flash file name Parameters Menu" as fin Flash Memory. (n = 0 stores live
trace.} nis number of stored trace
SCOPs n,"f Oto g, 6-168  Stlores entry n (stored trace) of Oscilloscope "Store
flash file name Parameters Menu” as fin Flash Memory. (n =0 stores live
trace.} nis number of stored trace.
TYPE? "f 6-188  Returns file type. fis Flash Memory file name.
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PROGram:STARTup:DELETE

COMMAND RANGE PAGE DESCRIPTION
OSCHLLOSCOPE COMMANDS
See Scope Commands
PHASE METER COMMANDS
See M_PM:
PHASE METER (RMS) COMMANDS
See M_PMAMS:
POWER METER COMMANDS
See M_PWR:
PROGRAM COMMANDS
PROGram:
STARTup:

DELETE 8-184  Delstes power up designation of power up macro, After
command is executed, no power up macre is available until
a PROGram: STARTup:NAME command is executed.
This command does not delete the macro itself.

NAME "namse” B-184  Sslects macro name to execute at power up. Startup macro
exacutes after POWER Switch is pressed and automatic
selt test is performed.

NAME? 6-164  Returns name of current power up macro designated by a

PRESS TO TALK COMMAND
See Function Generator Commands
RECEIVER COMMANDS

PROGram:STARTup:NAME command.

Queries for received data, return -1 data is not available or has already been read.

RECeiver:
AGC:
AUTO
MANual n 0to 255
USER:xxx MEASure, SPeech,
DATA, HIGH,
TYPEL, TYPEZ or
TYPES
CHANNe! 1 1 to 2047,
depending
on format
CHANnel:
BAND?
FORMat:
AMFS:
FORward
HEVerse
ETACE:
FORward
REVerse
NADC:
BAND: xx us, U4 or HYper
FORward
REVerse

8-21

86-20
6-20

6-20

Sets Automatic Gain Control to automatic sefting.

Sets Automatic Gain Control to manual setting and sets level
on

Sets Automatic Gain Control to User.

Sets Receive Frequency to cellular channel 17 in the format
selected using the REC:CHAN:FORM command.

Returns band for Receiver Channel Format. Returns one of
the following bands for the asscciated channel format:
{(NADC) Ug. U4 or HY, (ETACS) NOT AVAILABLE;
(NAMPSY LOWER, MIDDLE or UPPER.

§-19 Selects AMPS {NADC-U8) Forward channels.
Selects AMPS (NADC-U8) Reverse channels.

6-19 Selects ETACS Forward channels.
6-18 Selects ETACS Reverse channels,

Selects NADC band.

Selects NADC Forward, Utilizes current setting of NADC
band.

Setects NADC Reverse. Utilizes current setling of NADC
band.
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RECeiver:CHANnel:FORMat: NAMPS:BAND

5-40

COMMAND RANGE PAGE DESCRIPTION
RECeiver:
CHANnel;
FORMat:
NAMPS:
BAND: x Lower, Middle or 6-20 Selects NAMPS Narrow Analog channel designator.
Upper
FORward 6-20 Selects NAMPS Forward channels.
REVerse 6-20 Selects NAMPS Reverse channels,
NT400:
FORward 6-20 Selects NT400 Forward channets.
HEVerse 6-20 Selecis NT400 Reverse channels,

FORMat? 6-20 Retums Receiver Channel Format (NADC.FORWARD,
NADC REVERSE, ETACS:FORWARD. ETACS:REVERSE,
NAMPS.FORWARD or NAMPS:REVERSE).

bas:

INVert? 6-21 Returns three octal digits in inverted mode, decoded from
Digitat Coded Squelch (DCS) code. Returns <1 if none
availabte or if invalid for inverted DCS.

NORMal? 6-21 Returns three octad digits decoded from the DCS coda.
Returns -1 if none avaiiable or if invailid for normal DCS.

STATe b ford 621 Enables/disables DCS decoding.

DECede fype DTMF, TONE or 6-21 Sets Receiver decoding type.
DiGital
DEVRms 6-21 Dispiays Deviation Meter {RMS) reading on Receiver
Operation Screen when followed by SCREEN:RECeiver
command
DiGitat fype GCS, DCSINY, 6-21 Sets digital type,
POCSAG, DSAT
or BDST
DISTortion &-22 Displays Distortion Meter reading on Receiver Operation
Screen when followed by SCREEN:RECeiver command.
MM 6-22 Displays Digital Multimeter reading on Receiver Operation
Screen when followed by SCREEN:RECeiver command.
DSAT:

STATe b iord 6-22 Fnables/disables DSAT Decoding Funection.

DSAT? 6-22 Returns DSAT reading. Returns -1 i none available or invalid
for normal transmission.
DST:

S8TATe b tor0 6-22 Enables/disables DST Decoding Function.

DST? €-22 Returns DST reading. Returns -1 if none available or invalid
for nermal transmission.
DTME:

STATe b 8.22 Enables/disables DTMF Decoding Function.

DTMF? 6-22 Retumns string of decoded digits or -1 if nothing decoded.
EIND:

FREQuency? £-23 Returns frequency of first signal with amplitude larger than
Find reference level. Returns 0 if no signal is found

REFerence n -110 1o -5 6-23 Sets Find reference fevel in dBm.

REFerence? 6-23 Returns Find reference level in dBm,

FMZ n 1to4 6-23 Zeros FM Deviation Meter. Displays Receiver Operation
Screen and selects FMn Modulation.
FREQuency n [unifs] £250060.0 to 6-23 Sets Receiver Frequency.
2010000000.0 {Hz]
250.0to
20100000 [kz]
0.2500 to
2010.0 [MHz]
units - HZ, KHZ or
MMz (default units
are KHZ)
FREQuency? 6-23 Returns Receiver Frequency in kHz {250.0 to 2010000.0).



RECeiver:INPut:ANTenna

COMMAND RANGE PAGE DESCRIPTION
RECeiver:
iNPut:
ANTenna 6-24 Selects ANTENNA IN Connecior as Receiver Input Source.
Displays Signal Strength Meter reading on Recelver
Operation Screen.
ATTenuation n 0, 5,10, 15, 20, 6-24 Sets Receiver Input Attenuation in dB.
25, 30
ATTenuation:
LNA 6-24 Sels Recstver Input Atienuation 1o LNA.
LNA? 6-24 Returns current state of Low Noise Amplifier. Retumns 1 if
LNA is selected; ¢ otherwise.
AT Tenuation? 6-24 Returns current vatue of Input Attenuation.
TR 6-24 Selecis T/R Connecior as Receiver input Source. Displays
Power Meter reading on the Recaiver Gperation Screen.
MODE tvpe DiRect, CHANRe!,
SCAN, LIST,
FLScan &-25 Selects Receivar Mode.
MODE? 6-25 Returns current mode (DIRECT, CHANNEL, FREQUENCY
SCAN, FREGUENCY LIST or FREQUENCY EIST SCAN}.
MODMeter &-25 Displays Modulation Meter reading on Receiver Operation
Screen when followed by SCREEN:RECeiver command
and AM is selected modulation.
MODulation:
AMn torz 6-25 Selects Amplitude Modulation.
BFO G-25 Selects Beat Fraquency Cscillation,
FMn 1.2, 30r4 6-25 Selects Frequency Modulation.
PM 6-26 Selects Phase Modulation.
USER:
FilTer f 3, 30 or 300 6-26 Sets User Defined Modulation iF Filter in kHz.
FiLTer? 6-26 Returns current setfing of User Defined Modulation IF Filter in
kHz.
MODulation: type FM. AM, BFO, PM 6-26 Selects User Defined Modulation.
or DATA [FM DATA]
MODulation? 6-26 Returns User Defined Modulation type.
PGST:

APASs 8-26 Setects All Pass Post Detection Filter for User Defined
Medulation.

BPASs fl ik 0.5 t0 20, 011030 626 Selscts Bandpass Post Detection Filter for User Defined
Modulation, and sats lower cutoff frequency () and Higher
cutoff frequency (1) in kHz.

BPASSs:

HIGH f 0.5t0 200 6-26 Sets Lower cutoif frequency of 8and-Pass Post Datection
Fiiter in kHz.

HIGH? 6-26 Returms Lowear cutoft frequency of Band-Pass Post Detection
Filter in kHz.

LOW ¢ 0110 30.0 6-27 Sets Upper cutoff frequency of Band-Pass Past Detection
Filter in kHz.

LOW? g-27 Returns Upper cutoff frequency of Band-Pass Post Detection
Filter in kHz.

CMESsage 6-27 Same as RECeiver:MODulation:USER:POST.CWEIight
command.

CWEight 8-27 Selects C-Weighted Post Detaction Filter (C-message noise
weighting curve respense) for User Defined Moduiation.

owTt 6-27 Same as RECeiver:MODulation:USER:POST:CWEight
command.

HPASs ff 0.5 to 20 G-27 Selacts High-Pass Post Detection Filter for User Defined
Modulation, and specifies cutoff frequency in kiHz.

HPASs? §-27 Returns cutoff frequency for User Defined Modulation High-

Pass Post Detaction Filter.
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RECeiver:MODulation:USER:POST:LPASS

COMMAND RANGE PAGE DESCRIPTION
RECeiver:
MODulation:
USER:

POST,

LPASs fh 011030 £-28 Selects Low-Pass Post Detection Filter for User Defined
Modulation, and specifies cutoff frequency in kHz,

LPASs? 6-28 Returns cutoff frequency for User Defined Modulation
Low-Pass Post Detection Filter,

FOST? 6-28 Returns current setting of User Defined Post Detection Fiiter
(AFAS, LPAS. HPAS, BFAS or CWE).

MO Dulation? 6-28 Returns Receiver Modulation (FM, AM, BFC. PM, DATA or
USER),
CUTput:
AUDio b tor@ 6-28 Connects/disconneacts Demodulated Audio to AUDIO OUT
Connector.
DEMGD b torQ 6-28 Connects/disconnects Demedulated Audic to DEMOD OUT
Connector.
SPEAKer b 1or0 6-28 Connects/disconnects Demodutated Audio to Spaaker.
PMRms 6-29 Displays Phase Meter {RMS) reading when followed by
SCREEN:RECeiver command.
POCSAG:
CAPcode? 6-29 Returns received capcode or -1 if a capcode is not received.
MESSage? 6-29 Returns message from decoded POCSAG signal or -1 if none
availabie.
RATe b high =1, low = 0 €-29 Sets POCSAG rate,
FATe? 6-29 Returns 1 # POCSAG rate is high, 0 # rate is low.
STATe b 1ord 6-29 Enables/disables POCSAG decoding.
TYPE? 6-29 Returns POCSAG Function Type (TONE 1 BEEP, TONE 2
BEEPS, TONE 3 BEEPS, TONE 4 BEEPS, NUMERIC,
ALPHANUMERIC, NO MESSAGE).
RCL n 1108 6-29 Recalls Recelver environment (routings and settings) stored
in memory tocation n
SCAN:
ABORt 6-30 Stops frequency scan or frequency list scan depending on
present mode.
CONTinue 6-40 Starts frequency scan or frequency list scan depending on
present mode.
FREQList:

FAUSe n 00108949 6-31 Frequency List Scan Pause Time. Specifies time peried in
seconds for Receiver to sit on a frequency if squelch is
proken.

FAUSe? 6-31 Returns current value of Frequency List Scan Pause Time.

FHATe n 0.0Z to 89.89 &-31 Frequency List Scan Rate. Specifies time period in seconds
for Receiver 1o sit on a frequency unless squelch is
broken.

RATeY 8-31 Feturns current value of Frequency List Scan Rate.

SQUelch b 1ord £-31 tnables/disables Squelch.

SQUelch? £-31 Returns current state of Squeich.

FREGuency? &-30 Returns frequency currently being scanned in kHz.

INCrement f 0.G te 2010000.0 8-30 {Frequency Scan mode only) Sets Receiver Scan increment
in kHz.

PAUSE ¢ 0.0 0 89.0 6-80 {Frequency Scan mode only) Sets Receiver Pause rate in
sec. Receiver Scan pause time is length of time Scan
Function pauses at frequency with broken squelch. Scan
Function stops permanently on squelch broken frequency it
pause set to 0.0.

FAUSE? 8-30 (Frequency Scan mode only) Returns 1if scanning is
paused (stopped); 0 if currently scanning.

RATe f 0.00 to 89.99 6-30 Sets Receiver Scan rate in sec. Receiver Scan rate is fime
each frequency is scanned with squelch unbroken.

STARt f 250.0 to 20100006 6-30 Sets Receiver Scan starting frequency in kidz.

STOP f 250.0 to 2010000.0  6-31 Sets Receiver Scan stopping frequency in kiHz.
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RECeiver:SINAD

COMMAND BANGE PAGE DESCRIPTION
RECeiver:
SINAD 6-32 Displays SINAD Meter reading when followed by a
SCREEN:RECetver command.
SQuUelch n 0.0t0 10 6-32 Sets squetch 1o n.
SQuelch? 6-32 Returns squelch level.
STORe n 1ic9 6-32 Stores current Receiver environment (routings and settings)
in memory location n.
TONE:
DURation? "id" Oiodand AtoT 8-32 Returns Duration in ms (20 1o 9999) of specified User Defined
Audio Tone. idis character associaled with the defined
tone.
FREQuenocy? "id" OQtogandg AteT 6-32 Returns frequency setting in Hz of specified User Definad
Audio Tone id.
INPut n 0 - Demod Audio, 6-32 Selects decode signal input,
1 - SINADMBER,
2 - Ext Mod
STATe b 1or0 8-33 Enables/disabies Audio Tone decoding.
TYPE xxx CCIR, EEA, EIA 6-33 Selects Audio Tone 10 be decoded.

{U.S), 2ZVEL,

DDZVEL DZVEL,

NATEL, EURO,

TONESE, CCIRH,

CCiRH4, USER

USER:
DEFine "id" f.d OteBand Ato T,

0.0 to 9998.9;

20 to 9969 6-32 Defines a User Defined Audio Tone and duration to be
received: where id is character associated with defined
tone, fis freguancy in Hz of defined tone and dis duration
of defined tone in ms.

TONEY 6-33 Returns decoded Audio Tone sequence or -1 if not available.
VOLume 1 0.0t 1.0 6-33 Sets volume o n.
VOLume:
AUTO b 1ot 0 6-33 Enables/disables Automatic Volume Control.
AUTC? 6-33 Returns Automatic Volume Control state. 1 is returned if
enabled, 0 if disabled.
VOLume? §-33 Returns the volume level.
RF GENERATCR COMMANDS
See Generator Commands
SCOPE COMMANDS
SCOPe:
ARM 6-66 Arms QOscilloscope. Sets Oscilloscope for one swegep.
Command ignored untess Trigger is set to One Shot
{see SCOPeTRIGger commands).
AVErage n 1to 100 6-66 Selects Oscilloscope Average Mode using n samples.

(default is 100}

COMPare n 1109 6-66 Selects Compare Mode for Oscilioscope. Trace stored at n
memory location is compared to the current Live Trace.

COUPling type AC, DC or GROund &-66 Selects external coupling type.

FULL &-66 Selects full size Oscilloscope display for RF Generator,
Receiver and Duplex Operation Screens.

HORIZental n -12to 12 6-66 Sets Horizontal Time Offset to nmajor divisions.

{(-12 to -1 are major divisions before the trigger; 1 16 12 are
major divisions after the trigger.)
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SCOPe:INPut:FILTer:CWEight:5TATe

COMMAND RANGE PAGE DESCRIPTION
SCOPe:
INPut:
Fll.Ter:
CWEight:
STATe b tord 6-66 Enabtas/disables internal C-Waight filter,
HPASs:
FREGueancy f 0.210 160 &-66 Sets Internal High-Pass frequency In kHz.
STATe b ior 6-66 Enables/disables Internal High-Pass filter,
LPASs:
FREGuency f 0.2 to 50 6-87 Sats internal Low-Pass frequency in kHz.
STATe b 1ord 6-67 Enables/disables Internal Low-Pass filter.
NCTch:
FREQuency f 051018 6-67 Sets Notch center frequency in kHz,
STATe b tord B-67 Enables/disables Internal Notch Filter.
INTernal type IF (Rowr R 6-67 Selects Internal Oscilloscope Input.
DEMOD

LEVel n

LiVe &

MARKer:
AQFF
DELTA:
AMPLitude?

POINE?

TiME?
TRACK b
MARKER1:
AMPLitude?

POINt n

POINE?
STATe b
STATe?
THVE?

MARKERZ:
AMPLitude?

PCINt n
POINE?
S5TATe b

STATe?
TIME?
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{Demod Audio),

PGWer (RF Pwr Lvh),
SINAD (SINAD/BER),
FUNCtion (Func Gen),
KAUDIC (Exi Mod)

010 255 6-67

1= SCREEN: 6-67
SCOPE command

is performed;

0 = nothing

happens.

6-68

6-68

6-68
toro 6-68

6-68
110 100 5-68
£-68
tor0 5-68
6-89
6-69
6-68
110 100 6-68
6-68
TorG 6-69

6-69
6-69

Specities Trigger level {0 corresponds to bettom of
Oscilloscope Display; 255 corresponding to top.)
Selects Live Trace Mode for Oscilloscope.

Disables both Markers.

Returns voltage difference of the Trace Marker 1 and Trace
Marker 2 crossings in volts. Valid only for Gscilloscope
Inpuis AC, DC and GND.

Returns the difference of Marker positions in graticules with
100 graticules equal to the Qscilloscope display width.

Returns the difference of the two Marker positions in ms.

Enables/dizables Marker Tracking.

Returns voitage of five Trace at Marker 1 crossing in volts.
Valid only for Oscilloscope inputs AC. DC and GND,

Sets Marker 1 position in graticules (100 graticules is equal to
Oscilioscope display width).

Returns Marker 1 position in graticules.

Enables/disables Marker 1,

Returns 11 Marker 1 s active, 0 if Marker 1 is not activa.

Returns Marker 1 position in ms from left edge of
Oscilloscope display.

Returmns voltage of live Trace at Marker 2 crossing in volts.
Valid only for Oscilloscope Inputs AC, DO and GND.

Sets Marker 2 position in graticules (100 graticules is equal to
Oscilloscope dispiay width).

Returns Marker 2 position in graticuies.

Enables/disables Marker 2.

Returns 1 if Marker 2 is active, 0 # Marker 2 is not active.

Returns Marker 2 position in ms from Iaft edge of
Oscilloscope dispiay.



SCOPe:PLOT . GRID

COMMAND HANGE PAGE DESCRIPTION
SCOPe:
PLOT:
GRID 6-70 Draws Oscilioscope grid on attached plotter.
TRACE 6-70 Draws Osciliocscope trace on attached plotter.
UNITS 6-70 Draws Oscilloscope units on attached plotier.
QTR 6-70 Selects 1/4 size Oscilloscope display for RF Generator,
Receiver and Duplex Operaticn Screens.
RCL n tw@ 6-70 Recails Oscilioscope Trace and environment (routings and
settings) stored in memory location n.
SCALe n {AC, DC or 8-70 Sets Oscilloscope scale.
GAD Input)
1,2, 5,10, 20,
50, 100, 200, 500,
1000, 2000, 5000,
10000, 20006,
50000, 100000
(mV/div).
(Diemod Audio
Input with FM)
2,4, 10, 20
(kHz/div)
{Func Gen or
Ext Mod Input)
500, 1000, 2500
{mV/div}
SCALe? 671 Returns Oscilloscope scale in mV/div if input is AC, DC,
GND, SINAD/BER, Furic Gen or Ext Med. Returns
Oscilioscope scale In kHz/div if input is Demod Audio.
Returns Oscillescope scale in W if input is RF Pwr Lyl
S0URce ExXTernal 6-71 Routes Oscilloscope input from the SCOPE IN Connector.
Selects AC Ext for Oscilloscope Input.
SOURce INTernal 6-71 Disconnects Osciiloscope Input from the SCOPE IN
Connector. Selects Demod Audio for Oscilloscope input,
STATe b 1or@ 6-71 Enablesrdisablas Oscilloscope display in RF Generator,
Receiver and Duplex Operation Screens.
STORe n RGN 671 Stores current Gscilioscope Trace and environment {routings
and settings} in memeory location n.
SWEep n 1, 2.5, 10, 20, 50, 6&-71 Sets Cscilloscope sweep rate in us/div.
100, 200, 500, 1000,
2000, 5000, 10000,
20000. 50000,
100000
SWEep n MS 1,2, 5,10, 20, 5-71 Sets Oscilloscope sweep rate in ms/div.
50, 100G
SWEep n US 1,2, 5,10, 20, 50, 6-72 Sets Oscilloscope sweep rate in us/div.
100, 200, 500
SWEep? 6-72 Returns Oscilloscope sweep rate in ps/div,
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SCOPe:TRACE:DATA

COMMAND

RANGE

PAGE

DESCRIPTION

For the following SCOPe:TRACE commands, the Oscilloscope display is divided into 400 positions horizontally (D signifying the left edge
of the display, 399 signifying the right edge of the display} and 255 values veriically (0 signifying the bottom of the display, 255 signifying

the top of the display).

SCOPe;
TRACE:
DATA n,offsef,value... . value

DATAT {[{n], offsef], points]

GET name,n

GET? n,offset

MAX? [[In], offset}, points]

MIN? [[[n], offsef], points]

FPUT name,n
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n=14%09,
offsat= 0 to 389
value = 0 to 255

n=0t09,
O = Live Trace
(0 defanit).

offset = 0 {o 399
(O default).

points = 1 to 400
{400 default)
n=0%W9y

0 = Live Trace.

n=0to 9,
0 = Live Trace.

offsel = 0 to 389.
n=0t08,

0= Live Trace
(0 default).

offset = 0 to 389
(0 default).

points = 110 400
(400 default),
n=40t 9,

0= Live Trace
(0 default).

offset = ¢ 10 399
(G detautt).

points = 1 t0 400
(400 default).
n=1t 8

6-73

8-73

6-73

6-73

6-73

&-74

6-74

Replaces points of stored Trace n with specified vertical
values (value) starting with horizontal offzset (offsef).
intended for remote GPIB or R5-232 use only; command
and data are sent via GPIB or RS-232 from an external
application, etc.

Returns the vertical values for each of the points specified,
starting with offset (herizontal offset) of trace n. intended
for remote GPIB or R3-232 use only; data is sent cut GPIB

Assigns vertical values of frace n {in graticules) to each
elemeant of declared array name. First element of array
corresponds with first point of trace n. #f array is less that
4G0 values in length, the remaining portion of trace is left
unassigned to an array. See SCOPe:TRACE:PUT.

Returns vertical value of a point in Trace nlocated at offset
{horizontal position from the left edge of display).

Returns the maximum point of Trace n within specified
number of pofnts starting with given offset. Result is
returned in x,y format with x being the numbet of positions
from the left edge and y being the number of values from
the bottom. Trace n can be the live Trace or a Trace
stored in memory. Intended for ramote GPIB or RS-732
use only; dgata is sent out GPIB or R3-232 for use by an
external application. atc.

Returns the minimum point of Trace n within specified number
of points starting with the given offset. Result is returmned
in %,y format with x being the number of positions from the
left edge and y being the nuimber of values from the
bottom. Trace i can be the Live Trace or a Trace stored in
memory. intended for remete GPIB or R5-232 use only,
data is sent via GPIB or RS-232 from an external
application, efc.

Assigns values of an arrgy to trace n. name is array name.
i signifies stored trace. Each element value represent a
vertical value for associated horizontal positions, If array
is fess than 400 values in length (siored trace length), the
array values are assigned to the trace the length of the
array starting from horizental position C. The remaining
portion of the stored trace is left intact. See
SCOPe:TRACE:GET.




5COPe:TRIGger:AUTO

COMMAND RANGE PAGE DESCRIPTION
SCOPe:

TRiGger:

AUTO &-74 Sets Trigger fo Auto Sweep.

IMMediate 6-74 Triggers Oscilloscope as scon as command is interprated or
sequenced in & macro.

NORM 6-74 Sets Trigger to Normal Sweep.

ONE &8-75 Sets Trigger to One Shot. Causes cscilloscope to sweep
once when trigger is received and after setting arm
function (SCOPe:ARM command}.

SCURce type EXTernal 8-75 Selacts source to trigger on,

{for extarnal thgger.
AC or DC input
anly}, INTernal

for internal trigger,
AC or DC Input
anlyi or BUS
{iriggerad by *TRG
or IEEE-488.1 GET
[Get Exacuts
Trigger] command),

VERTical n G to 255 6-75 Sets Vertical Offset voltage 10 n graticuies. Sefting is not
linear. For AC, DC or GND, middle setting is
approximately 150 to 170. For other Inputs, middle setling
ie approximately 160 tc 180,

SCHEEN COMMANDS
SCREEMN:

AF 6.2 Displays Audio Frequency Meter Operation Screen.

AFLVL 62 Displays AF Level (RMS) Mster Operation Screen.

ANLZ 6-2 Displays Spectrum Analyzer Operation Screen,

BER 6-2 Displays Bit Error Rate Mater Operation Screen,

BUILD 6-2 Displays blank blue screen with green border,

CELL 6-2, Displays FOCC Forward Control Channel Screen

6-124 of the AMPS/NAMFS Cell Ste Monitor.
DEViation €-2 Displays Deviation Meter {Peaal) Operation Screen.
DISTortion 6-3 Displays Distortion Meter Operation Screen.
DMM €-3 Displays Digital Multimeter Operalion Soreen.
DRAMS 6-3 Bisplays Deviation Meter {RMS) Cperation Screan.
DUPlex 6-3 Displays Dupiex Operation Screen.
DUPRX 6-3 Displays Duplex Receiver Operation Screen.
DUPTX 6-3 Displays Duplex Transmitier Cperation Screen.
FREQuency 6-3 Displays Frequency Error Meter Operation Soreen,
FUNC 8-3 Displays AF Generator Operation Screen.
GENCELLSETUP &-3 Displays Cellutar Settings Menu of AMPS/NAMPS Cellular
Simuiation.
GENCELiular 6-3, Disptays Main Menu of AMPS/NAMPS Celluiar Simulation.
6-124

GENerator 6-3 Displays RF Generator Operation Screen.

GENFOCC 6-3, Displays Forward Control Channel Screen of the AMPS/
6-124 NAMPS Cellular Simulation.

GENFVC 6-3, Displays the Forward Voice Channet of AMPS/NAMPS
6-124 Cellular Simulation.

GENFVONAMPS 6-4 Displays NAMPS FVC Screen of AMPS/NAMPS Cellutar
Simulation.

GENGLACTY 5-4 Displays Globai Action Screen for FOCC of AMPS/NAMPS
Celluiar Simuiation.

GENMSCM 8-4 Displays the Mobile Station Control Message for FOCC of

AMPS/NAMPS Cellular Simulation.
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SCREEN:GENRECC

COMMAND RANGE PAGE DESCRIPTION
SCREEN:
GENRECC 6-4. Displays Reverse Control Channel Simulation Screen
6-124 of AMPS/NAMPS Cellular Simulation.
GENRVC 6-4, Displays Reverse Voice Channel Simulation Screen
6-124 of AMPS/NAMPS Ceilular Simulation,
GENRVCONAMPS 6 Displays NAMPS BVC Screen of AMPS/NAMFPS Celflular
Simulation.
MO Dulation 6-4 Displays Moduiation Meter Operation Screen.
P 64 Displays Phase Meter Operation Screen.
PMRMS 6-4 Displays Phase Mster {RMS) Operation Scraen.
POWar 6-4 Displays Power Meter Operation Screen.
RECeiver 6-4 Disptays Receiver Operation Screen.
SCOPe 6-4 Displays Oscilloscope Operation Screen.
SiGnal 6-5 Disptays Signal Strength Meter Operation Screen.
SINAD 6-5 Dispiays SINAD Meter Operation Screen.
USER 6-5 Displays blank User Screen without changing routing.
SETUP COMMANDS
SETUP:
AF 6-1 Configures Test Set routing for AF Metar Operalion.
AFLVL 6-1 Configures Test Set routing for AF Level (RMS) Meter
Opsaration.
ANLZ 6-1 Configures Test Set routing for Spectrum Analyzer Operation,
DiSTortion 6-1 Configures Test Set routing for Distortion Meter Operation,
DUPlex 6-1 Configures Test Set routing for Duplax Ogperation.
DUPRX &-1 Configures Test Set routing for Duplex Receiver Operation.
DUPTX 6-1 Configures Test Set routing for Duplex Transmitter Operation.
FUNG 6-1 Configures Test Set routing for AF Generator Operation,
GENerator 6-1 Configures Test Get routing for RF Generator Operation.
MONior 6-2 Configures Test Set routing for Generator/Monitor Operation,
RECelver 6-2 Configures Test Set routing for Receiver Operation.
8COPe B-2 Configures Test Set routing for Oscilloscope Operation.
SINAD 6-2 Configures Test Set routing for SINAD Meter Operation.
SIGNAL STRENGTH METER COMMANDS
See M_SIG:
SINAD METER COMMANDS
See M_SINAD:

SPECTRUM ANALYZER) COMMANDS
See Analyzer Commands.
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SECTION 6 - HOST SPECIFIC TMAC COMMANDS

6-1 GENERAL

This section lists HOST specific commands by Operation Mode. Many commands operate only
when the Test Set routing is configured for the operation mode of that command. SETUP
commands establish routings for selected operation modes (see 6-2). SCHEEN commands
establish routings and display the operation screen for the sslected operation mode {see 6-3).

Commands affect the Test Set when executed; however changes appear on the Gperation
Screens only when the Screen is renewed using a2 SCREEN command.

The short form of the command is shown in uppercase letters and the long form is finished in
tower case. When entering commands, it is not necessary to use a particular letter case. The
TMAC compiler/interpreter is not case sensitive. Brackets {[]) indicate optional command iems.

6-2 SETUP COMMANDS

SETUP commands establish the routings for various Operation Modes without displaying the
Operation Screens.

SETUP:

AF
[SETUP.AF]

Configures Test Set routing for AF Meter Operation.

AFLVL
[SETUPAFLYL]
Configures Test Set routing for AF Level {(RMS} Meter Operation.

ANLZ
[SETUFPANLZ]

Configures Test Set routing for Spectrum Analyzer Operation.

DISTortion
[SETUFP:DISTortion]

Configures Test Set rouiing for Distortion Meter Operation.

BUPlex
[SETUP:DUPlex)

Configures Test Set routing for Duplex Operation.

BUPRX
[SETUP:DUPRX]

Configures Test Set routing for Duplex Receiver Operation.

DUPTX
[SETUP:DUPTX]

Configures Test Set routing for Duplex Transmitter Operation.

FUNC
[SETUP:FUNC]

Configures Test Sef routing for AF Generator Operation.

GENerator
[SETUP:.GENerafor]

Configures Taest Set routing for RF Generator Operation.



SETUP:

MONitor
[SETUP MONitor]

Configures Test Set routing for Generator/Monitor Operation.

RECeiver
[SETUP RECeiver]

Configures Test Set routing for Receiver Operation.

SCOPe
[SETUP 5COFPe]

Configures Test Set routing for Oscilloscope Operation.

SINAD
[SETUP.SINAD]

Configures Test Set routing for SINAD Meter Cperation.

6-3 SCREEN COMMANDS

SCREEN commands renew and display Mcde Operation Screen. Many commands operate
correctly only when the applicabie Mode Operation Screen is displayed.

SCREEN:

AF
[SCREEN:AF]

Displays Audio Frequency Meter Operation Screen.

AFLVL
[SCREENAFLVL]

Displays AF Level (RMS}) Meter Operation Screen.

ANLZ
[SCREEN:ANLZ]

Displays Spectrum Analyzer Operaticn Screen.

BER
[SCREENBER]

Displays Bit Error Rate Meter Operation Screen.

BUILD
[SCREEN:BUILD]

Displays biank blue screen with green border,

CELL
[SCREEN:CELL]

Displays Forward Controt Channel Screen of the AMPS/NAMPS Cell Site Monitor.

DEViation
[SCREEN:DEViation]

Dispiays Deviation Meter (Peak) Operation Screen.
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SCREEN:

DISTortion
[SCREEN:DISTortion]

Disptays Distortion Meter Operation Screen.

DMM
[SCREEN:DMM]

Displays Digital Muitimeter Operation Screen.

DRMS
[SCREEN:DAMS]

Displays Deviation Meter (RMS) Operation Screen.

DUPlex
[SCREEN:DUPlox]

Displays Duplex Operation Screen.

DUPRX
[SCREEN:DUPRX]

Displays Duplex Receiver Operation Screen.

DUPTX
[SCHEEN:DUPTX]

Dispiays Duplex Transmitter Operaticn Screen.

FREQuency
[SCREEN:FREQuency]

Displays Frequency Error Meter Operation Screen.

FUNC
{SCREEN:FUNC]

Displays AF Generator Operaticn Screen.

GENCELLSETUP
[SCREEN:GENCELLSETUP]

Displays the Celiular Settings Menu of the AMPS/NAMPS Cellular Simulation.

GENCELLular
[SCREEN:GENCELLular]

Disptays Main Menu of the AMPS/NAMPS Celiular Simulation.

GENerator
[SCREEN:GENerator]

Displays RF Generator Operation Scraen.

GENFOCC
[SCREEN:GENFOCC]

Displays the Forward Conirol Channet of the AMPS/NAMPS Cetlular Simulation.

GENFVC
[SCREEN GENFVC]

Dispiays the Forward Voice Channel of the AMPS/NAMPS Cellutar Simulation.
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SCREEN:

6-4

GENFVCNAMPS
{SCREEN:GENFVCNAMPS]

Dispiays the Narrow (NAMPS) Forward Voice Channel Screen of the AMPS/NAMPS Cellular
Simulation.

GENGLACT
[SCREEN:GENGLACT]

Displays the Global Action Screen for the Forward Control Channel {(FOCC) of the
AMPS/NAMPS Celtular Simulation.

GENMSCM
[SCREEN:GENMSCM]

Dispiays the Mobile Station Control Message for the FOCC of the AMPS/NAMPS Cellular
Simuiation.

GENRECC
[SCREEN:GENRECC]

Displays Reverse Control Channel Simulation Screen of AMPS/NAMPS Cellular Simulation.

GENRVC
[SCREEN:GENRVC]

Displays FReverse Voice Channe! Simulation Screen of the AMPS/NAMPS Cellular Simulation.

GENRVCNAMPS
[SCREEN.GENRVCNAMPS]

Dispfays the Narrow {NAMPS) Reverse Voice Channel Screen of the AMPS/NAMPS Cellular
Sirmmulation.

MO Dulation
[SCREEN:MODulation]

Displays Modulation Meter Operation Screen.

P M
[SCREEN:PM]

Bisplays Phase Meter Operation Screen.

PMRMS
[SCREEN-PMRMS])

Displays Phase Meter (RMS) Operation Screen.

POWer
[SCREEN:POWer]

Displays Power Meter Operation Screen.

RECeiver
[SCREEN:RECeaiver]

Displays Receiver Operation Screen.

SCOPe
[SCREEN:SCOPs]

Displays Oscilloscope Operation Screen.



SCHREEN:

SiGnal
[SCAEEN:SIGnal]

Displays Signal Strength Meter Operation Screen.

SINAD
(SCREEN:SINAD]

Displays SINAD Meter Operation Screen.

USER
[SCREEN:USER]

Displays blank User Screen without changing routing. User Screen has no readings to
update, decreasing run time when inside a macro. Following this command with other
graphic, window and keypad commands creates customized menu screens (see 2-13).

6-4 INSTRUMENT COMMAND

The Instrument command allows the user to seiect a default "instrument” type (e.9.,

RF Generator, Receiver, Duplex, etc.}.

This command allows the user to issue TMAC commands

without the "instrument" part (first level} of the command.

INSTrument:SElLect tfype
[INSTrument:SELsct type]

Selects default instrument; eliminates the necessity of the first part of the TMAC command for
succeeding commands to that instrument. Enter one of the foliowing for type:

GENerator RECeiver
SCOPe ANLZ
M_PWR M_DEV
M_SINAD M_SIG
M_PM M_DRMS
Example: INST:REC

REC:FREQ?

FREQ?

GEN:DIST

FREQ?

INST:GEN

FREQ?

I

/Y
;/
£
/Y
/Y
/S
[

DUPlex FGEN
M_AF M_RF
M_MOD M_DIST
M_BER M_DMM
M_PMRBRMS

Selects Recelver as Default Instrument.
Returns Receiver freqg. setting.

Also, returng Recelver freg. setting.
This command 1is unaffected, performs
normally.

Still returns Receiver freq. setting.
Selects RF Generator as default.
Returns RF Generator freag. setting.
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6-5 RF GENERATOR
6-5-1 RF GENERATOR COMMANDS

GENerator:

AF

{GENerator:AF]

Displays AF Level Meter on the RF Generator Operation Screen when followed by
SCREEN:GENerator command,

CHANnRel n

[{GENerator:CHANnRe! nj

Sets Frequency to cellutar channrel n (1 t¢ 2047, depending on format) in the format selected
using the GEN:CHAN:FORM command. RF Generator Operation Screen displays selected
cellular channel when RF Generator is in Channel Mode (GEN:MODE CHAN command).

CHANRNel:
FORMat:

AMPS:
FORward
{GENearator:CHANnel:FORMat:AMPS.FORward]
Selects AMPS {(NADC-U8) Forward channels.
KEVerse
[GENerator:CHANnel:FORMat: AMPS . REVerse]
Selects AMPS {(NADC-U8) Reverse channels.

ETACS:
FORward
[GENegrator:CHANnel:FORMat.ETACS:FORward]}
Selects ETACS Forward channels,
REVerse
[GENgrator:CHANnel:FORMat:ETACS:REVerse]
Selects ETACS Reverse channels.

NAMPS:

FORward
[GENegrator.CHANnel:FORMat:NAMPS: FORward]

Selects NAMPS Forward channels.

HEVerse
[GENerator: CHANnel: FORMat: NAMPS . REVerse]

Selects NAMPS Reverse channels.

BAND:x
[GENerator:CHANnel:FORMat:NAMPS:BAND x]

Selects NAMPS Narrow Analog channel designator. Range of xis Lower, Middle or
Upper.
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GENerator:

CHANnel:
FORMat:

NT400:
FORward
[GENerafor:CHANnel: FORMat:NT400:FORward]
Selects NT400 Forward channels.
REVerse
[GENerator:CHANnel:FORMat:NT400:REVerse]
Selects NT4£00 Reverse channels.

NADC:
FORward
[GENerator:CHANnel: FORMat:NADC:FORward]
Selects NADC Forward. Utilizes current setting of NADC band.
REVerse
[GENagrator: CHANRel.:FORMat:NADC.REVerse]
Selects NADC Reverse. Utilizes current setting of NADC band.
BAND:x '
[GENerator: CHANnel: FORMat:NADC BAND:x]
Selects NADC band. Range of x is U8, U4 or HYper.

FORMat?

{GENegrator:CHANnel:FORMat?]

Returns Generator Channel Format (NADC:FORWARD, NADC:REVERSE,
ETACS:FORWARD, ETACS:REVERSE, NAMPS:FORWARD or NAMPS:REVERSE).

BAND?
[GENegrator:CHANNnel:BAND?]

Returns band for Generator Channel Format. Returns one of the following bands for the
associated channel format:

FORMAT BAND
NADC s, U4 or HY
ETACS NOT AVAILABLE

NAMPS LOWER, MIDDLE or UPPER




GENerator:

DCs:

iNVert nnn
{GENerator:DCS INVert nnnj

Generatles the three digit octal Digital Coded Sguelch (DCS) code in inverted mode.
Range of nnnis 000 to 777.

NORMal nnn
[{GENerator:DCS:NORMal nnn)

Generates the three digit octal DCS code. Range of nnnis 000 to 777. See 6-5-2G.

STOP
{GENerator:DCS8:5TOR]

Stops generating the continuous DCS code.

Exampie: GEN:DCS:NORM 411 // Generates a continuocus DCE code of 411.
DELAY 20C // Wailte for 200 ms before next command.
GEN:DCS:STOP // Stops generating the DCS code.

DIAL "sequence”
[GENerator:DIAL "sequence’]

Generates seguence with a maximum of 16 digits (0 through 9 allowed) as 2805 Pulse code.
See 6-5-21.

DiAL:

FREGuency f
{GENegrater:DIAL:FREQuency ]

Sets 2805 Tone frequency to fHz. Range of fis 0.0 to 40000.0.

FREGuency?
{GENerator:DIAL:FREQuency?]

Returns the current 2805 Tone frequency in Hz.
Example: GEN:DIAL:FREQ 30600 // Sets 2805 Tone frequency to 3000 Hz.
GEN:DIAL:FREQ? // Returns 2805 Tone freguency setibing.
GEN:DIAL "5552424" // Generates a 2805 Tone frequency message
/7 of bB552424.

GENerator:
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DiSTortion
[GENerator:DISTortion]

Displays Distortion Meter on the RF Generator Operation Screen after the screen is updated
by a SCREEN:GENerator command.

DMM
[{GENerator:DMM]

Displays Digital Multimeter on the RF Generator Operation Screen after the screen is updated
by a SCREEN:GENerator command.



GENerator:

DSAT n
[GENerator:DSAT nj

Generates the Digital Supervisory Audio Tone (DSAT) code specified by n. Rangeofnis 0
to 6.

DSAT:STOP
[{GENerator:DSAT:STOP]

Stops generating the continuous DSAT code.

DsT n
[GENerator:DST nj

Generates the Digital Signal Tone (DST) code specified by n. Range of nis 0 to 6.

BST:STOP
[GENerator:DST:8TOF]

Stops generating the continuous DST code.

DTMF "sequence”, mark,space
[GENerator:DTMF "sequence”, mark,space]j

Generates a DTMF coded saguence. seguence has a maximum cof 16 digits. Range of
optional mark and space time is from 25 to 9999 ms. Default for mark time is 74 ms. Default
for space time is 67 ms. See 6-5-2D.

FREQuency n [units]
[GENegrator: FREQuency n [uniis]]

Sets RF Generator Frequency. Range of nis 250.0 kHz to 2010.0000 MHz. Select HZ, KHZ,
MHZ for units. Default for optional units is KHZ.

FREGuency?
[GENerator:FREQuency?]

Returns RF Generator Freguency in kHz (250.0 1o 2010000.0).
Exampie: GEN:FREQ 100 Miz // 8Sets RF Generator Freguency to 1060 MHz.

GEN:FREQ? // Querles the RF Generator Freguency.
/7 100000 is returned (100000 kHz) .

IMTS "seguence”
[GENeratorIMTS "sequence”]

Generates sequence as a DCS IMTS code. seguence has a maximum of 16 digits
{0 through 9 allowed}.

LEVel n[units]
[GENerator:LEVel n [units]]

Sets RF Generator Level. Range of nis -137.0 to 0.0 dBm or 0.031 uV to 0.224 V. Select

DBm, V, MV (mV) or UV (uV} for units. units is opticnal with the default being the current
units. Specifying units does not change unit selection of Test Set.
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GENerator:
LEVel:DBm n

{GENearator:LEVel:DBm n]
Sets RF Generator Level in dBm. Range of nis -137.0 to 0.0.

LEVel:DBm?

[GENerator:LEVei:DBm?]
Returns RF Generator Level in dBm.

LEVel:UNIT

[GENerator:LEVel:UNIT]
Toggles the RF Generator level units between dBm and Volts.

LEVel:UNIT?

[GENegrator:LEVel:UNIT?]
Returns the current units for the RF Generator Level. Returns DBM or V.

LEVel?

[GENerator:LEVel?]

Feturns the RF Generator Leve!l in the current units,

Example: GEN:
GEN:

CEN:

MODE type

LEV -65

LEV:UNI

LEV?
LBV 30

[GENerator:MODE type]

Selects the Generator Mode. Channel Mode displays cellufar channel frequency according to
GEN:CHAN commands.

MODE?

DB I
T /7
/i

/7

7

//

/i

Sets RF Generator Level to -65 dBRm.
Queries the units for the RF CGenerator
nevel. DBM is returned,

Queries the RF Generator Level. -65

is returned.

Sets RF Generator Level to -30 dBm (units
default to dBm, the current units).

MODE type
Direct DIRect
Channel CHANnNel
Frequency Scan SCAN
Frequéncy List LIST
Frequency List Scan FLScan

{GENeratorr MODE?]

Returns current mode (DIRECT, CHANNEL, FREQUENCY SCAN, FREQUENCY LIST or
FREQUENCY LIST SCAN).

MTS "sequence”

{GENgrator:MYTS "sequence’]

Generates sequence as a DCS MTS code. sequence has a maximum of 16 digits
{0 through 9 allowed).
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GENerator:
OUTput:

AUDio b
[GENerator:OUTput:AUDIo b}

Routes AF Generator Qutput to the AUDIO OUT Connector if bis 1. Disconnects the
AUDIO OUT Connector if b is 0.

DEMOD b
[GENerator:OUTput:DEMOD bj

Routes AF Generator Quiput to the DEMOD OUT Connector if bis 1. Disconnects the
DEMOD OUT Connector if bis 0.

POCSAG:
ALPHA:

LOWer capcode
[GENerator.POCSAG:ALPHA:LOWer capcode]

Generates a lower case Alpha message for the capcode specitied. Range of the
capcode is 0 to 2097151,

NUMeric capcode
[GENegrator:POCSAG:ALPHA:NUMaeric capcode]

Generates an Alphanumeric message for the capcode specified. Range of the capcode
is O to 2097151.

Exampie:
GEN:POCSAG:NUMeric 4000 // Generates an Alphanumerlic message abt a
// capcode of 4000 at the current rate.

SPECial capcode
[GENerator POCSAG:ALPHA:SPECial capcode]

Generates an Alpha special message for the capcode specified. Range of the capcode
is 0 to 2097151,

UPPer capcode
[GENerator:POCSAG:ALPHAUPPer capcode]

Generates an upper case Alpha message for the capcode specified. Range of the
capcode is'0 to 2097151, See 6-5-2H.

BEEP n, capcode
[GENerator:POCSAG:BEEP n, capcode]

Generates n Tone Beep POCSAG message for capcode specified. Select 1,2, 3 o0r4
for n. Range of the capcode is 0 to 2097151,

NUMeric capcode
[GENerator:POCSAG NUMeric capcode]

Generates Numeric message for the capcode specified. Range of capcode is 0 to
2097151,
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GENerator:
POCSAG:
RATe

{GENerator:POCSAG:RAATa]
Sets POCSAG rate to high if bis 1, low if bis 0.

RATe?

[GENerator:POCSAG:RATe?]
Returns 1 if POCSAG rate is high; returns 0 if rate is low.

Example:

RCL n

*DMC "POCSAG”,BEGIN // Defines a macro named POCSAG.
GEN:POCSAG:RATE 1 // Sets POCSACG rate to High.

FOR X=1 TO & // Starts FOR loop of ¥ to loop 5 times.
GEN:POCSAG:BEEP 2,X+5030 // Generates a POCSAG Tone - 2 beeps
// message

// using the capcode specified hy %.

DELAY 3000 // Delays 3 seconds (for POCSAG generation) .
*WATL // Wait for the last command to be executed.
NEXT X // Loops X to the top of the loop until X=5.
GEN:POCSAG:RATE? // Queries the POCSAC rate. 1 is returned
END // Ends the macro named POCSAG.

[GENerator:RCL n]

Recalls RF Generator environment (routings and settings) stored in memory location n.
Range of nis 1 to 9.

SCAN:

Except where noted, the following commands are for RF Generator Frequency Scan or
Fregquency List Scan modes.

ABORt

[GENerator:SCAN:ABORY]
Stops frequency scan or frequency list scan depending on present mode.

CONTIinue

[GENerator:SCAN:CONTinue]
Starts frequency scan or frequency list scan depending on present mode.

FREGuency?
[GENerator:SCAN:FREQuency?]

Returns current frequency in kHz being scanned.

INCrement n
{GENerator:SCAN:INCrement n]

(Frequency Scan mode only) Specifies increment in kHz between frequencies to be
scanned. Range of nis 0.0 10 2010000.0.
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GENerator:
SCAN:

PAUse?

[GENerafor:SCAN:PAUse?]

(Frequency Scan mode only) Returns a 1 if scanning is paused (stopped) or 0 if currently
scanning.

RATe n

{GENsrator:SCAN:RATe nj

{Frequency Scan mode only) Scan Rate. Specifes time period in seconds for RF
Generator to sit on a frequency unless squelch is broken. Range of nis 0.02

to 99.99.

STARt f
[GENerator:SCAN:STAR! f]

(Freguency Scan mode only} Starting Frequency value in kHz. Specifies lower limit
freauency for scanning. Range of 7is 250.0 to 2010000.0.

iS%a;’t frequency must be a valid value and less than Stop frequency for Scan to operate.

STOP f
[GENerator:SCAN:STOP f]

(Frequency Scan mode only) Stop Frequency value in kMz. Specifies upper limit
frequency for scanning. Range of fis 250.0 to 2010000.0.

FREQLIist:

[Ti’\e following commands are for RF Generator Frequency List Scan mode only.

RATe n
[GENeraftor:SCAN:FREQLIst:RATe n]

Freguency List Scan Rate. Specifies time period in seconds for RF Generator to sit on
a frequency. Range of nis 0.02 to 98.99.

RATe?
[GENegrator SCAN:FREQLIst:RATe?]

Returns current value of Freguency List Scan Rate.

SINAD
{GENerator:SINAD]

Displays SINAD Meter on the RF Generator Operation Screen when followed by a
SCREEN:GENerator command.

SPEAKer:SCURce type
[GENegrator:SPEAKer:SOURce type}

Selects Test Set Speaker Input. Select OFF, FGEN (Function Generator), SINAD

(SINAD/BER IN Connector) or EXTMOD (EXT MOD IN Connector) for type. This command

takes effect when the RF Generator Operation Screen is updated.

Example: GEN:SPEAK:SOUR EXTMOD // Routes EBEET MOD IN Connector to the
// Test Ser Speaker.
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GENerator:

STORe n

[GENerator:STORe nj

Stores current RF Generator environment (routings and settings) in memory location n.
Range of nis 1 to 8.

TONE “sequence”

[GENsrator: TONE "sequence']

Generates given sequence once the Audio code is selected using the GENerator: TONE:TYPE
command. f setected Audio code is USER, characters contained in the sequence must be
previously defined using the GENerator:TONE;USER:DEFine command. Valid sequence
c¢haracters are the digits 0 through 9 and characters A, G, R and - (to signify a gap}. Valid
sequence characters for the USER code are the digits 0 through 9 and characters

A through T.

Example: CGEN:TONE:TYPE CCIRH // Selects CCIRH as RF Generator Audio Code.
GEN:TONE "55KE3434" // Generates 5552424 as CCIRH Audio Signal.
TONE:
TYPE code

[GENgrator: TONE.TYPE code]
Selects the Audic code to generate. Enter one of the following for code:

CCIR EEA E1A (U.8).
ZVEI] DDZVEI DZVEI
NATEL EURO TONESE
CCIRH CCiRH4 USER

See 6-5-2F and 6-5-2F.

USER:DEFine "/d" freqg,duration

[GENerator:TONE:USER:DEFine "id" freq,duration]

The id character is assigned a freq in Hz and a duration in ms. Range of freq is 0.0 to
9999.9. Range of durationis 20.0 10 9999.9. Valid characters for the id are the digits 0
through 9 and characters A through T. See 6-5-2k and 6-5-2F.

TREMote f
{GENerator: TREMote f]

Generates the Tone-remote sequence for the specified function tone frequency given by fin
Hz. Select one of the following:

2050 1950 1850
1750 1650 1550
1450 1350 1250
1150 10650

TREMote:STOP
[fGENerator:TREMote:5TOP]

Stops the Tone remote Guard Tone generated by a previous GENerator:TREMote command.
Example: GEN:TREM 1350 // Generates a Tone Remote 1350 message.
GEN:TREM: STOP // Stops the generating of the Tone Remote
// Guard Tone.



6-5-2 REMOTE RF GENERATOR EXAMPLES
A. GENERATING FM MODULATED RF SIGNALS

The following command sequence generates a 1 MHz RF signal FM modulated (5 kHz
deviation) with a 1 kHz sine wave and routes the signal to the DEMOD OUT Connector:

SCREEMN:GEN // Displays RF Generator Operation Screen.
GEN:FREQ 100606000 // Sets RF Generator Freguency Lo 1 MHz.
GEN:LEVEL 0 DE // Sets the RF Generator Level toe 0 dBm.
GEN:QUTPUT:DEMCD 1 // Routes the RF Generator output to the

: // DEMOD QUT Connector.
FGEN:GEN]1:STATE 1 // Activates SCURCE 1 (AF Generator 1).
FCEN:GEN1:FREQ 1000 // Sets SOQURCE 1 Freguency to 1000 Hz.
FGEN:GEN1 :MODULATION:FM // Sets SQURCE 1 Modulation to FM.
FGEN:GENL:MODIL, 5 // Bets SOURCE 1 Deviation to 5 kHz.
FGEN:GENL:SHAPE:SIN // Seits SOURCE 1 Wave Shape to a sine wave.

B. GENERATING AM MODULATED RF SIGNALS

The following command sequence generates a 10 MHz RF signal, AM modulated (80%
modulation), with a 2.5 kHz sine wave and routes the signal to the AUDIO OUT Connector:

SCREEN: GEN // Pisplavs RF Generator Operatlon Screen.
GEN:FREQ 10 MHZ // Sets RF Generator Freguency to 10 MHz.
GEN:LEVEL 0 DB // Sets the RF Generator Level to 0.0 dBm.
GEN:QUTPUT:AUDIO 1 // Routes the RF Generator output to the
// AUDIO OUT Connector.
FGEN:GENL:STATE 1 // Activates SOQURCE 1 (AF Generator 1).
FGEN:GENL:FREQ 2500 /4 Sets SOURCE 1 Freguency to 2500 Hz.
FGEN:GENL :MODULATION: AM // Sets SOURCE 1 Modulation to AM.
FGEN:GENL :MODL 80 // Sets SOURCE 1 Modulation to 80%.
FGEN:GENL: SHAPE: SIN // Sets SOURCE 1 Wave Shape to a sine wave.

C. GENERATING EXTERNALLY MODULATED RF SIGNALS

The following command seguence generates a RF 15 MHz signai, AM modulated (80%
modulation), with an external signal applied to the EXT MOD IN Connector and sends the
signal to the AUDIO CQUT Connectorn:

SCREEN: GEN // Displavs RF Generator Operation Screen.
GEN:FREQ 15000 // Sets RF Generator Freguency to 15 MHz.
GEN:LEV -20 // Sets the RF Generator Level to -20 dBm.
GEN:CUT:AUD 1 // Routes the RF Generator Cutput to the
// AUDIGC OU Connector.
FGEN:EXT:STATE 1 // Activates SCURCE EXT {(for external
// modulation) .
FGEN:EXT MOD:AM // Sets SOURCE EXT Modulation to AM.
FGEN:EXT:MODL 80 // Sets SOURCE EXT Mcodulation Level to 80%.
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GENERATING A DTMF CODED SIGNAL

The following command seguence generales a 450 MHz signat FM modulated with a
DTMF Code. The modulation level is 4 kHz and the RF Qutput Level is -60 dBm.

SCREEN:GEN

*WAT
GEN:
GEN:

FREQ
LEV

450 MHZ

SCREEN: GEN

*WAT

-£0 DB
FGEN:GEN3 : ENCODE DTMF

FGEN:GEN3 :MOD:FM
FGEN:GEN3 :MODL 4

GEN:

DTMF

I
A
i
l

/S
;/

/7

7

"55523%%", 80,70 r7

I

/Y

Displays RF Generator Operation Screen.
Waits for previous commands to executs.
Sets RY Generator Freguency to 450 MHz.
Sets the RF Generator Level to -60 dBm.
Selects DTMF as the signaling feormat.
Renews R¥F Generator Operation Screen.
Waits for previous commands to execute.
Sets SOURCE 3 Modulatlon to FM.

Sers SOURCE 3 Modulation Level to 4 kHz.
Generates 55523*%# DTMF coded signal with
0 ms mark time and a 70 ms space time.

GENERATING AUDIO TWO TONE CODING

The following command seguence generates a 150 MHz signal FM modulated with an
Audic Two Tone Code. The modulation level is 4 kMHz and the RF Output Level is 0 dBm.

SCREEN:GEN

*WAI

GEN:FREQ 150 MHZ
GEN:LEV 0 DB
FGEN:GEN3 : ENCODE TONE /A
SCREEN: GEN

*WAT

FGEN:GEN3 : MOD:FM
FGEN:GEN3 :MODL 4

GEN:
GEN
GEN:
GEN:
GEN:

] 11

TONE :
:TONE
TONE:
TONE:

TONE

TYPE
USER
USER
USER
162

USER
: DEP
1 DEF
:DEF

I
I
I
i/

I
i
i/
i/
;i
"0,0,1C00" s
"1,880,500" //
"2,2200,500"//
7/
/;/

Displays RF Generator Operation Screen.
Waits for previous commands to execute.
Sets RF Generator Frequency fo 150 MHz.
Sets the RF Generator Level to { dBm.
Selects Audlo as the signaling format.
Renews RF (Generator Operation Screen.
Waits for previous commands to execute.
Sets SOURCE 3 Modulation te FM,

Sets SOURCE 3 Modulation Level to 4 kHz.
Selects User Defined for the Audio Code.
Defines 0 Tone as ¢ Hz, 100 ms.

Defines 1 Tone ag 880 Hz, 500 ms.
Defines 2 Tone as 2200 Hz, 300 ms.
Generates the User Defined Audio Code
defined in the 3 previous commands.



GENERATING A 5/6 AUDIO TONE SEQUENCE

The following command sequence generates a 162 MHz signal FM modulated with an
Audio 5/6 Tone Code. The modulation level is 4 kHz and the RF Qutput Level is 0 dBm.

JEN:FREQ 162 MHZ
GEN:LEV O DB
FGEN:GEN3 : ENCODE TONE
SCREEN:GEN

*WAT

FGEN:GEN3 : MOD:FM
FGEN:GEN3 :MCGDL 4

GEN:TONE:TYPE:USER
CEN:TONE:USER:DEF 0,900,150
CEN:TONE:USER:DEF 1,1100,80
GEN:TONE:USER:DEF 22,1200, 80
GEN:TONE:USER:DEF 3,1300,80
GEN:TONE:USER:DEF 4,1400,80
GEN:TONE:USER:DEF 4,0, 40
GEN:TONE 0A1234

GENERATING DCS CODE

s
/i
/Y
;i
g
iy
/7
/Y
7
i/
i
/S
7
/i
//
/i
/I
/Y

Displays

Wailts

RF Generator Operation Screen.
for previous commands tce execute.
Sets RF Generator MHz .
Sets < Bm.
format.
Screen.
axecute,

Freguency to 16Z
the RF Generabtor
the signaling
Renews RF CGenerator Operation
Waits for previous commands o
Sets S0URCE 3 Mceodulation to FM.

Sets SOURCE 3 Modulation Level to 4 kHz.
Defined for the Audio Code.

Level to O

Selects Audilio as

Selects User

Defines 0 Tone at 900 Hz and 150 ms.

Defines 1 Tone at 1100 Hz and 80 ms.

Daefines 2 Tone at 1200 Hz and &0 ms.

Defines 3 Tone at 1300 Hz and 80 ms.
4

Defines Tone at 1400 Hz and 80 ms.
Defines A Tone at 0 Hz and 40 ms.
Generates the User Defined Audio Code

defined in the 6 previous commands.

The following command sequence generates a 162.450 MHz signal FM modulaied with a
DCS Code of 456. The modulation tevel is 1 kHz and the RF OQutput Level is 0 dBm.

SCREEN:GEN

*WAT

CEN:FREQ 162450
GEN:LEV ¢ DB
FOGEN:GEN3 : ENCODE
SCREEN:GEN

*WAT

FGEN:GEN3 :MOD:¥M
FGEN:GEN3 :MODL 1
CGEN:DCES:NORM 458
GEN:DCS:3STOP

DIG

;o
lf
I
;Y
r/
/o
;I
i
/Y
vy
’7

Displays Screen.

Waite

RF Generator Operation
for previous commands Lo execute.
Sets 162.450 MHz RF Generator Freguency.
Sets the RF Generator Level te O dBm.
Selects Digital as the signaling format.
Kenews R¥ Generator Operatlion Screen.
Waits for previous commands to execute.
Sets SOURCE 3 Modulatlion teo FM.

Setts SOURCE 3 Modulation Level to 1 kHz.
Generates a 456 DCS Code.

Stops the generating of the DCS Code.
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GENERATING POCSAG CODE

The foliowing command sequence generates a 930 MHz signal FM modulated with a
POCSAG Code. The modulation tevel is 4 kHz and the RF Output Level is 0 dBm.

SCREEN:GEN // Displavs RF Generator Operation Screen.
*WAT // Waits for previocus commands Lo execute.
CEN:FREQ 450 MHZ // Sets RF Generator Freguency to 450 MHz.
GEN:LEV 0 DE // Sets the RF Generator Level to 0 dBRm.
FGEN:GEN3 ENCODE DIG // Selects Digital as the signaling format.
SCREEN:GEN // Renews RF Generator Operabtion Screen.
*WAL // Waits feor previous commands Lo execube.
FGEN:GEN3 :MOD:FM // Sets SOURCE 3 Modulation teo FM.
FGEN:GEN3 :MODL 4 // 8Bets SOURCE 3 Moaulation Level to 4 kHz,
GEN:POCSAG:RATE O // Sets POCSAG rate to Low.

FOR ¥=1 TO 5 // Starts loop. Y to be looped % Limes.

GEN: POCSAG: ALPHA:UPPER Y+5130 // Generates an Alpha upper POCSAG
// message using the specified capcode.

DELAY 3000 // Delays 3 gseconds (for POCSAG generation).
*WAT // Waits for the last command to be executred,
NEXT Y // Loops to top of the loop until ¥ is &,

GENERATING 2805 CODE

The foliowing command sequence generates a 155 MHz signal FM modulated with a 2805
Tone {with frequency reset to 1500 Hz). The modulation level is 4 kHz and the RF Output
ievel is -60 dBm.

SCREEN:GEN // Displays RF Generator Operation Screen.
*WAT // Waits for previous commands to execute.
GEN:FREQ 155 MHZ // Bets RF Generator Freguency to 15% MHz.
GEN:LEV -60 DB // ESets the RF Generator Level to -60.0 dBm.
FGEN:GEN3 : ENCODE RCC // Selects RCC as the signaling format.
SCREEN:GEN // Renews R¥F Generator Operation Screen.
*WAT // Waits for previous commands to execute.
FGEN:GEN3 :MOD:FM // SBets SCOURCE 3 Modulation to FM.
FGEN:GEN3 :MODL 4 // Sets SOURCE 3 Modulation Level to 4 kHz.
GEN:DIAL:FREQ 1500 // Sets 28B0Y% Tone Freguency to 1500 Hz.
GEN:DIAL 5551234 // Generates a 5551234 2805 Tone signal.



6-6
6-6-1

RECEIVER
RECEIVER COMMANDS

RECeiver:

AGC:

AUTO
[RECeiverr AGC:AUTO]

Sets Automatic Gain Control to automatic setting.

MANual n
[RECeiver: AGC . MANual n}

Sets Automatic Gain Control to manual setting and sets level to n. Range of nis 0 to 255.

Example: REC:AGC:MAN 130 // Sets AGC setrting to Manual and sets
// Manual AGC setting to 130.

USER:xxx
[RECeiver:AGC:USER ! xxx]

Sets Automatic Gain Control to User. Select one of the {ollowing for xxx: MEASure,
SPeach, DATA, HIGH, TYPE1, TYPEZ2 or TYPES.

Example: REC:AGC:USER:HIGH // Sets AGC settfing to User Defined High.

CHANnRel n
[RECegiver:CHANnel nj

Sets Receive Frequency to cellular channel n {1 to 2047, depending con format} in the format
selected using the REC;CHAN:FORM command. The Receiver Operation Screen displays
selected celiular channei when Receiver is in Channe! Mode {REC:MODE CHAN command).

CHAMNnNel:

FORMat:
AMPS:

FORward
[RECeiver:CHANne!l . FORMat: AMPS FORward]

Selecis AMPS (NADC-U8) Forward channels.

REVerse
[RECeiver:CHANnsl/ . FORMat:AMPS:REVerse]

Selects AMPS (NADC-UB) Reverse channels,
ETACS:

FORward
[RECeiver:CHANnel:FORMal. ETACS . FORward]

Selects ETACS Forward channels,

REVerse
[RECeiver CHANnel:FORMatlETACS:REVerse]

Selects ETACS Reverse channels.
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RECeiver:
CHANRel:
FORMat:
NAMPS:

FORward
[RECeaiver:CHANnRel:FORMat:NAMPS  FORward]

Selects NAMPS Forward channels,

REVerse
[RECeiver CHANnel:FORMat:NAMPS:REVerse]

Selects NAMPS Reverse channels.

BAND:x
[RECeiver:CHANnel:FORMat:NAMFPS:BAND x]

Selects NAMPS Narrow Analog channel designator. Range of x is Lower, Middle or
Upper.

NT400:

FORward
[RECegiver:CHANne/:FORMat:NT400:FORward]

Selects NT400 Forward channels.

HEVerse
[RECeiver:CHANnel: FORMat.:NT400:REVearse]

Selects NT400 Reverse channels.
NADC:

FORward
[RECeiver:CHANRel:FORMat:NADC:FORward]

Selects NADC Forward. Utilizes current setting of NADC band.

HEVerse
[RECeiver:CHANnel:FORMat:NADC . RFVerse]

Selects NADC Reverse. Utilizes current setting of NADC band.

BAND:x
{RECeiver:CHANne/:FORMat:NADC:BAND x]

Selects NADC band. Range of x is U8, U4 or HYper.

FORMat?
[RECeiver:CHANnel:FORMat?]

Returns Receiver Channel Format (NADC:FORWARD, NADC:REVERSE,
ETACS:FORWARD, ETACS:REVERSE, NAMPS:FORWARD or NAMPS:REVERSE).
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RECeiver:
CHANnRel:

BAND?
[RECeiver:CHANnel:BAND?]

Returns band for Receiver Channel Format. Returns one of the following bands for the
associated channel format:

FORMAT BAND
NADC Ug, U4 or HY
ETACS NOT AVAILABLE
NAMPS LOWER, MIDDLE or UPPER
DCS:
INVert?

[RECeiver:DCS:INVert?]

Returns the three octal digits in inverted mode, decoded from the Digital Coded Squelch
(DCS) code. Reiurns -1 if none available or if invalid for inverted DCS.

NORMal?
[RECeiver:DCS:NORMal?]

Returns the three cctal digits decoded from the DCS code. Returns -1 if none available or
if invalid for normail DC3. See 6-6-2E.

STATe b

[RECeiver:DCS:5TATe b]

Enables DCS deccding if b is 1, disabies if bis 0. RECeiver:DECode DIGital and
RECeiver:DIGital DCS (or DCSINV) commands must be initiated prior to enabling DCS
decoding. DCS decoding must be disabled after decoding is finished.

Example: REC:DEC DIG // 3ets Receiver for decoding digital data.
REC:DIG DCS // Prepares Receiver for decoding DCS.
REC:DCS:STAT 1 // Enables DCS decoding. '
REC:DCS: NORM? // Returns deccded Normal DCS digits.
REC:DCS:STAT O // Disables DCS decoding.

DECode {ype
[RECelver:DECode type]

Sets Receiver for decoding type. The setting for type is DTMF, TONE or DIGital.
DEVHRms
[RECeiver:DEVRmMs]

Disptays Deviation Meter (RMS) reading on Receiver Operation Screen when followed by
SCREEN:RECeiver command.

DiGital type
[RECeiver:DiGital type]

Sets digital type. Used with the RECeiver:DECode DiGital command to prepare the
Receiver for decoding. The setting for type is DCS, DCSINV, POCSAG, DSAT or DST.
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RECeiver:

DISTortion
[RECeiver:DISTortion]

Displays Distortion Meter reading on Receiver Operation Screen when followed by
SCHEEN:RECeiver command.

DM M
{RECeiver:DMM]

Displays Digital Multimeter reading on Receiver Operation Screen when followed by
SCREEN:RECeiver command.

BSAT:8STATe b
[RECeiver:DSAT:STATe b]

Enables DSAT Decoding Function if bis 1, disables if bis 0. RECeiver:DECode D!Gital and
RECeiver:DiIGital DSAT commands must be initiated prior to enabling DSAT decoding. DSAT
decoding must be disabled after decoding is finished.

DSAT?
[{RECeiver:DSAT?]

Returns DSAT reading. Returns -1 if none available or invalid for normal transmission.

DST:8STATe b
[RECeiver:DST:8STATe b]

Enables DST Decoding Function if b is 1, disables if b is 0. RECeiver:DECode DIGital and
RECeiver:DiGital DST commands must be initiated prior to enabling DST decoding. DST
decoding must be disabled after decoding is finished.

DST?
[{RECeiver:DST?]

Returns DST reading. Returns -1 if none available or invalid for normal transmission.

DTMF:8TATe b
[RECeiver:DTMF:STATe b}

Enables DTMF Decoding Function if bis 1, disables if bis 0. See 6-6-2C.

DTMF?
[RECeiver:DTMF?]

Returns string of decoded digits or -1 if nothing decoded.

Example: SCREEN:REC // Displays Receiver Operation Screen.
REC:DEC DTMF // Sets Receiver for decoding DTMF signals.
REC:DTMEF: STAT 1 // Enables DTMF decoding.

REC:DTMFE? // Returns decoded DTMF digits.
REC:DTME: STAT { // Disables DTMF decoding.
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RECeiver:
FIND:

FREQuency?
[RECeiver:FIND:FREQuency?]

Returns frequency of first signal with amplitude larger than Find reference level.
Returns 0 if no signal is found.

HKEFerence n
[RECeiver:FIND:REFerence n]

Sets Find reference level to n dBm. Range of nis -110 to -5,

REFerence?
[RECeiver:FIND:REFerence?]

Returns Find reference level in dBm (-110 to -5).

Example: REC:FIND:REF -65 // Sets Find Reference Level to -65 dBm.
REC:FIND:FREQ? // Returns the first frequency {in kHz)
// containing a signal greater than -65 dBm.
REC:FIND:REF? // Queries the current Find Reference Level
/7 {in dBm) . Returng -65.
FMZ n

[RECeiver:FMZ nj

Zeros FM Deviation Meter. Displays the Receiver Operation Screen and selects FMn
Modulation. Bange of nis from 1 to 4.

FREGQuency n [units]
[RECsgiver:FREQuency n funits]]

Sets Receiver Frequency. Range of nis 250.0 kMz to 2010.0000 MHz. Select HZ, KHZ or
MHZ for units. units is optional with a default of KHZ.

FREGQuency?
[RECeiver.FREQuency?]

Returns Receiver Freguency in kHz (250.0 to 2010000.0}.

Example: REC:FREQ 100 MHZ // Sets Recelver Freguency to 100 MHz.
REC:FREQ? // Cueries the Receiver Frequency.
// Returns 1006000 (1950000 kHz).
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RECeiver:
INPut:

ANTenna
[RECeiver iNPul:ANTennaj

Selects ANTENNA IN Ceonnector as the Receiver Input Source. Displays Signal Strength
Meter reading on the Receiver Operation Screen.

The following Attenuvation commands control the Input Attenuation for the Receiver and
selection/deselection of LNA {Low Noise Amplifier}. Use RECeiver:INPut:ATTenuation:LNA
to setect LNA and 0 dB of input attenuation. To deselect LNA and select a specific value of
attenuation use RECeiver:INPut:ATTenuation n.

ATTenuation:LNA
[RECeiver:INPut:ATTenuation:LNAJ

Sets Receiver Input Attenuation to LNA.

ATTenuation:LNA?
[RECelver INPut:ATTenuation:LNA?]

Returns current state of the Low Noise Amplifier. Returns 1 if LNA is selected; 0
oiherwise.

LNA (Low Noise Amplifier} has the same attenuation as 0 dB (see RECeiver:INPut:
ATTenuation n), but LNA has a lower noise figure. LNA is the preferred option for doing
off-the-air applications.

ATTenuation n
[RECeiver iNPut:ATTenuation nj

Sets Receiver Input Attenuation to n dB. Possible values for n: 0, 5, 10, 15, 20, 25, 30.

ATTenuation?
[RECeiver iNPut:ATTenuation?]

Returns the current vatue of Input Attenuation.

TR
[RECeiver:iNPut:TR]

Selects T/R Connector as the Receiver Input Source. Displays Power Meter reading on
the Receiver Operation Screen,
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RECeiver:

MODE type
[RECeiver:MODE typea]

Selects the Receiver Mode. Channel Mode displays cellular channel frequency according to
REC:CHAN commands.

MODE type
Direct DIRect
Channet CHANnRel
Frequency Scan SCAN
Frequency List LIST
Freguency List Scan FLScan
Example: REC:INP:TR // Selects TR Connector for Recelver Input.
REC:INP:ATT 20 // Sets Receiver Input Attenuation to 20 4B.
REC : MODE CHAN // Selects Receiver Channel Mode.

MODE?
[RECeiver:MODE?]

Returns current mode (DIRECT, CHANNEL, FREQUENCY SCAN, FREQUENCY LIST or
FREQUENCY LIST SCAN).

MODMeter
[RECeiver.:MODMeter]

Displays Modulation Meter reading on the Receiver Operation Screen when followed by a
SCREEN:RECeiver command and AM is selected modulation.

MQDulation:

AMn
[RECeiver:MODuwation: AMn]

Selects Amplitude Modulation. Select 1 or 2 for n.

BFO
fRECeiver:MQDulation:BF O]

Selects Beat Frequency Oscillation.

FiMn
[RECeiver:MQODuliation:FMn}

Selects Freguency Modulation. Select 1, 2, 3 or 4 for n.
Exampie: REC:MOD:FM4 // Selects FM4 as Receiver Modulation.
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RECeiver:

MO Dulation:

6-26

PM

[RECsiver:MODuiation: PM]
Selects Phase Modulation.

USEH:

FiLTer f
[RECeiver:MODulation: USER:FiLTer f]

Sets User Defined Modulation IF Filter to f kHz. Select 3, 30 or 300 for f.

FiLTer?
[RECeiver:MCODulation:USER: FiLTer?}

Returns the current setting of the User Defined Modulation IF Filter in kHz.

MODulation:fype
[RECeiver:MODulation: USER:MODulation:type]

Selects User Defined Modulation fype (FM, AM, BFO, PM or DATA [FM DATA]).

MODulation?
[RECaiver:MCDulation: USER:MQODulation?]

Returns User Defined Modulation type.
POST:

APASs
[RECeiver:MODulation:USER:POST:APASs]

Selects All Pass Post Detection Filter for User Defined Modulation.

BPASs fi.fh
[RECeiver:MCDulation:USER:POST:BPASs fl,fh]

Seiects Bandpass Post Detection Filter for the User Defined Modulation. Lower

cutoff frequency is set to f/ kHz with a range of 0.5 to 20. Higher cutoff frequency
is set to fh kHz with a range of 0.1 to 30.

BPASs:

HIGH f
[RECeiver:MODulation: USER:POST:BPASs:HIGH {]

Sets Lower cutoff frequency of the Band-Pass Post Detection Filter in kHz.
Range of fis G.5 to 20.0,

HIGH?
[RECeiver:MODulation: USER:POST:BPASs: HIGH?]

Returns the Lower cutoff frequency of the Band-Pass Post Detection Filter
in kHz.



RECeiver:
MODulation:
USER:
POST:
BPASs:

LOW f
[RECelver:MODulation:USER:POST:BPASs:LOW 1]

Seis Upper cutoff frequency of the Band-Pass Post Detection Filter in kHz.
Range of f is 0.1 to 30.0.

LOW?
[RECeiver:MODulation:USER:POST:BPASs:LOW?]

Returns the Upper cutoff frequency of the Band-Pass Post Detection Filter
in kHz.

CWEight
[RECeiver:MODulation:USER:POST:CWEight]}

Seiects C-Weighted Post Detection Filter (C-message noise weighting curve
response) for the User Defined Modulation. Refer to MIL-8TD-188-200.

CMESsage
[RECeiver:MQODulation: USER:POST.CMESsage]

Same as RECeiver:MQODulation:USER:POST:CWEight command.

CWT
{RECeiver:MODulation: USERFPOST:CWT]

Same as RECeiver:MODulation:USER:POST:CWEight command.

HPASs f/
[RECeiver:MODulation:USER:POST:HPASs i}

Selects High-Pass Post Detection Filier for the User Defined Modulation. Cutoff
frequency is set to f/ kiHz with a range of 0.5 to 20.

HPASs?
[RECeiver:MODulalion:USER:POST:HPASs?j

Returns the cutoff frequency for the User Defined Modulation High-Pass Post
Detection Filter,
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RECeiver:

MODulation:

USER:
POST:

LPASs fh

{RECeiver:MODulation:USER:POST:LPASs fh]

Selects Low-Pass Post Detection Filter for the User Defined Modulation. Cutoff
frequency is set to fh kHz with a range of 0.1 to 30.

Example:

EEC:MOD:USER:FILT 30 // Selects the 30 kHz IF Filter.

REC:MOD:USER: MCD: DATA // Selects User Defined FPM DATA for Receiver
// Modulation.

REC:MOD:USER:POST:BPAS 10,20 // Efelects a Bandpass Post Detection
// Filver with 10 kHz lower cutoff and 20 kEz
// hnligher cutoff freguencies.

REC :MOD? // Queries the Receiver Modulation. USER is
// returned.

LPASs?
[RECeiver:MODuation: USER:POST:LPASs?}

Returns the cutoff frequency for the User Defined Modulation Low-Pass Post
Detection Filter,

POST?
[RECeiver:MODulation: USER:POST?]

Returns the current setting of the User Defined Post Detection Filter. Returns one of
the following: APAS, LPAS, HPAS, BPAS or CWE.

MOBulation?
[RECeiver:MQDujation?]

Returns Receiver Modulation {(FM, AM, BFO, PM, DATA or USER).

OUTput:
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AUDio b

{RECeiver:OUTput:AUDIo b]

Routes Demodulated Audio to the AUDIO OUT Connector if bis 1. Disconnects the AUDIO
OUT Connectorif bis 0.

BEMOD b
[RECeiver OUTput:DEMOD b]

Routes Demodulated Audio to the DEMOD QUT Connector if bis 1. Disconnecis the
DEMOD OUT Connectorif bis 0.

SPEAKer b
[RECeiver:CUTput:SPEAKar b)

Routes Demodulated Audio to the Speaker if bis 1. Disconnects Speaker if b is 0.



RECeiver:

PMREms
[RECsiver.PMRAms]

Displays Phase Meter (RMS) reading when fcllowed by a SCREEN:RECeiver command.
POCSAG:

CAPcode?
[RECeiver:POCSAG:CAPcode?]

Returns the received capcode or -1 if a capcode is not received.

MESSage?
[RECeiver:POCSAG. MESSage?]

Returns message from the decoded POCSAG signal or -1 if none available.

RATe b
JRECeiver:POCSAG:RATe b]

Sets POCSAG rate to high i bis 1, low if bis 0.

RATe?
[RECeiver:POCSAG:RATe?]

Returns 1 if POCSAG rate is high, 0 if rate is tow.

STATe b

[RECaiver;:POCSAG:5TATe b}

Enables POCSAG decoding if bis 1, disables if bis 0. RECeiver:DECode DIiGital and
RECeiver:DIGital POCSAG commands must be initiated prior to enabling POCSAG
decoding. POCSAG decoding must be disabiad after decoding is finished.

Changing screens with POCSAG enablied may cause Test Set to lock up.

TYPE?
[RECeiver:POCSAG:TYPE?]

Returns POCSAG Function Type. One of the following is returned:

TONE 1 BEEP TONE 2 BEEPS TONE 3 BEEPS
TONE 4 BEEPS NUMERIG ALPHANUMERIC
NO MESSAGE
Example: REC:DEC DIG // Sets Receiver for decoding digital data.
REC:DIG POCSAC // Prepares Recelver for decoding POCSAG.

[

REC:POCSAG: STAT // BEnables POCSAG decoding.
REC:POCSAG:RATE | // Selects High rate to decode.
REC: PCCSAG MESS? // Queries for the decodad message.

2

REC:POCSAG :CAP? // Queries for the decoded capcode.

REC: POCSAG :TYPE? // Queriegs for the decoded message type.

REC:POCSAG:RATE? // Querieg for the current rate sgetting.
// 1 ls returned {(for High).

REC:POCSAG:STAT O // Digsables POCSAG decoding.

RCL n
[RECeiver:RCL nj

Recails Receiver environment (routings and settings) stored in memory focation n. Range of
nis 1 to 9.
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RECeiver:

SCAN:

Except where note, the following commands are for Receiver Frequency Scan or Frequency
List Scan modes.

6-30

ABORt
[RECeiver:SCAN:ABORL]

Stops frequency scan or frequency list scan depending on present mode.

CONTinue
[RECeiver:SCAN:CONTInuej

Starts frequency scan or frequency list scan depending on present mode.

FREQuency?
[RECeiver:SCAN:FREQuency?]

Returns frequency currently being scanned in kHz,

INCrement f

[RECeiver:SCAN:INCrament f]

(Frequency Scan mode only.) Sets Receiver Scan increment to f kHz. Range of fis 0.0 to
2010000.0.

PAUSe |

[RECeiver:SCAN:PAUSe t]

(Frequency Scan mode onily.} Sets Receiver Pause rate to t sec. Range of tis 0.0 to
99.9. Receiver Scan pause time is length of {ime Scan Function pauses at frequency with
broken squeich. Scan Function stops permanently on squelch broken frequency if pause
set to 0.0.

PAUSe?
[RECeiver:SCAN:FPAUSe?]

(Frequency Scan mode only.) Returns a 1 if scanning is paused (stopped) or 0 if currently
scanning.

RATe t
[REGoiver:SCAN:RATe ]

Sets Receiver Scan rate to t sec. Range of i is 0.00 to 99.99. Receiver Scan rate is the
time each frequency is scanned with squeich unbroken.

STARt f
[RECeiver:SCAN:STARL ]

Sets Receiver Scan starting frequency fo f kHz. Range of fis 250.0 to 2010000.0.




RECeiver:
SCAN:

STOP f
[RECeiver:SCAN:STOP {]

Sets Receiver Scan stopping frequency to fkHz. Range of fis 250.0 to 2010000.0.
Exampie: REC:SCAN:STAR 1000 // Sets Receiver Scan starting fregquency to
/71 MH=z.
REC:SCAN:8TOP 100008 // Sets Receiver Scan stopping freguency o
/7 100 MHz.

REC:SCAN:INC 250 // Sets Recelver Scan increment to 250 kHz.
REC:SCAN:RAT 1.5 // Sers Recelver Scan rate to 1.5 sec.
REC:SCAN: PAUS 10 // Sets Receiver Scan pause time to 10 sec.
REC:SCAN:CONT // Starts Recelver Scan.

REC:SCAN:ABOR // Stops Receiver Scan.

FREQList:

The following commands are for Receiver Frequency List Scan mode only.

PAUSe n
[RECeiver:SCAN:FREQLIist:PAUSe n)]

Frequency List Scan Pause Time. Specifies time period in seconds for Receiver to sit
on a frequency if sauelch is broken. Range of nis 0.0 to 89.9.

if 0.0 is specified, Receiver sits on frequency as long as squelch Is broken.

PAUSe?
[RECeiver:SCAN:FREQLIst:PAUSe?]

Returns current value of Frequency List Scan Pause Time.

RATe n
[BECeiver:SCAN:FREQLIst:RATe nj

Frequency List Scan Rate. Specifies time period in seconds for Receiver to sit on a
frequency unless squelch is broken. Range of nis 0.02 to 99,88,

RATe?
[RECeiver:SCAN:FREQLIst:RATe?]

Returns current value of Frequency List Scan Rate.

SQdelch b
[RECeiver:SCAN:FREQLIst:5QUelch b}

Enables (b = 1) or disables (b = 0) Squeich.

SQUelch?
[RECeiver:SCANFREQList:5QUelch?)

Returns current state of Squeich.
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RECeiver:

SINAD
[RECeiver SINAD]

Displays SINAD Meter reading when followed by a SCREEN:RECeiver command.

SQUelch n
[RECeiver.5QUslch n}

Sets squelch to n. Range of nis 0.0 to 1.0.

SQUelch?
fRECeiver:SQUelch?]

Returns sguelch level (0.0 to 1.0).

Example: &Qu .3 // Sets Sguelch level to 3/10C of total
// allowable setting.
s5QuU°? // Queries Sguelch level. .3 is returned.
STORe n

[RECeiver:STORe nj

Stores current Receiver environment (recutings and settings) in memory location n. Range of
nis 1 to 9.

TONE:

USER:DEFine "id".f,d

[RECeiver: TONE:USER:DEFine "id" f,d]

Defines a User Defined Audico Tone and duration to be received; where id is the character
associated with the defined tone, fis the fregency in FHz of the defined tone and dis the
duration of the defined tone in ms. Range of idis 0 to 9 and Ato T, range of fis 0.0 to
9999.9 and range of dis 20 to 9999.

Same as GENerator: TONE:USER:DEFine command. Both commands act upon the same
User Defined Audio Tone database.

DURation? "id"

[RECeiver: TONE:DURation? "id"]

Returns the Duration in ms (20 to 9999) of the specified User Defined Audio Tone. idis
the character associated with the defined tone. Range of idis 0to 3 and Ato T.

FREQuency? "id"
[RECeiver:TONE.FREQuency? "id"]

Returns the frequency setting in Hz of the specified User Defined Audio Tone /id. Range of
fdis 0to 9 and Ato T.

INPut n
[RECeiver TONE INPut n]

Seiects the decode signal input as defined below:

n INPUT
0 Demod Audio
1 SINAD/BER
2 Exi Mod
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RECeiver:
TONE:

STATe b
[RECeiver, TONE:STATe bj

Enables Audio Tone decoding if bis 1, d

isables if bis 0. RECeiver:DECode TONE

command must be initiated prior to enabling Audio Tone decoding. Audio Tone decoding

must be disabled after decoding is finish

TYPE xxx
[RECeiver: TONE: TYFE xxx]

ed.

Selects Audio Tone to be decoded. Choose one of the following for xxx:

CCIR
ZVE]
MATEL
CCIRH

See 6-6-2D and F.

TONE?
[RECeiver:TONE?]

EEA ELA
DDZVEL DZVEI
EURO TONESSE
CCIRH4 USER

Returns the decoded Audio Tone sequence or -1 if not available.

Example: REC:DEC TONE /7 Sets Recelver for decoding BABudio Tones.
REC:TONE:STAT 1 I Eles Audico Tone decoding.
REC: TONE:TYPE CCIR // FBelects CCIR as the Audio Tone type.
REC: TONE? // Returns the decoded Audio Tone seguence.
REC: TCNE:STAT O // Disables Audio Tone decoding.

VOlLume n

[RECeiver:VOLume nj

Sets volume to n. Range of nis 0.0 to 1.0,

VOLume?
[RECeiver:VOLume?]

Returns the volume level {0.0 to 1.0},
VOLume:

AUTO b
[RECeiver:VOLume:AUTO b]

Enables Automatic Volume Control if b is 1, disables if bis 0.

AUTO?
{RECeiver:VOLume AUTO?]

Returns Automatic Volume Control state.

1 is returned if enabled, 0 if disabied.
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6-6-2 REMOTE RECEIVER EXAMPLES
A. RECEIVING FM SIGNALS

The following command sequence receives a 96 MHz FM signatl through the ANTENNA IN
Connector and outputs the audio signal through the Test Set Speaker.

*DMC "REC_FM",BEGIN // Define a macro named REC_FM.
SCREEN:REC // Display the Receiver Operation Screen.
REC:FREQ 96000 // Set Receiver Freguency to 96 MHz.
REC:MODULATION:FMI1 // Select FML for Recelver Modulation.
REC: INPUT: ANTENNA [/ Select the ANTENNA IN Connector for
// Receiver Input.
REC:INPUT:ATTENUATION 0O // Select 0 dB for the Receiver Input
// Brtfenuation Level.
N=1,%=0 // Set variables to initilial values.
WHILE X=0 // SBtart WHILE loop to leoop as long as
// sguelch is unbroken.
REC:3QU N ’ // Set squelch 0.02 lower than last setiing.
DELAY 25 /7 Allow time for sguelch to settle.
N=N-0.02 // Decrement variable N {(use to set sguelch).
X=:MEAS:8QU? // Set X to 1 when sqguelch breaks (see 6-16}).
WEND // End of WHILE loop. X lcops to the top as
// long as X=0 {sguelch unbroken) .
REC:QUTPUT: SPEAKER 1 // Routes Receiver Qutput to the Test Set
// Speaker.
END /7 End of macro REC_FM.

B. RECEIVING AM SIGNALS

The following command sequence receives a 1240 kHz AM signal through the ANTENNA IN
Connector and outputs the audic signal through the DEMOD OUT Connector.

*DMC Y"REC_AM",BEGIN // DPefine a macro named REC_AM.
SCREEN:REC // Display the Receiver COperation Screen.
REC:FREQ 124§ // Set Receiver Freguency to 96 MHz.
REC:MODULATION:AM1 /4 Select AM1I for Receiver Modulation.
REC: INPUT: ANTENNA // Select the ANTENNA IN Connector for
// Receiver Input.
REC: INPUT: ATTENUATION 0§ // Belect 0 dB for the Receliver Input
// Attenuation Level.
N=1,X=0 // Set variables initially.
WHILE X=0 // Start WHILE loop to lcop as long as
// sauelch is unbroken.
REC:8QU N /7 Set sguelch 0.02 lower than last
setting.
DELAY 25 // Allow time for sguelch to settle.
Na=N-0.02 // Pecrement wvarilable N (use tCo set sguelch).
X=:MEAS :30QU? /) Set X to 1 when sguelch breaks (see 6-18) .
WEND /7 End of WHILE loop. X loops to the top as
// long as X=0 {sqguelch unbroken).
REC:QUTPUT:DEMOD 1 // Route Receiver QOutput to the DEMOD OUT
// Connector.
END // End of macro REC_AM.
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DECODING DTMF CODED SIGNALS

The following command sequence receives a 450 MHz FM moduiated DTMF signal and
routes the demodulated signal to the AUDIO OUT Connector and the Test Set Speaker.

*OMC "REC_DTMEP",BEGIN // Define a macro named REC _DTMFE.
SCREEN:REC // Display Recelver Operatiorn Screen.
REC:FREQ 450000 // Set Receiver Freguency to 450 MHz.
REC:MODULATION: FM1 // Select FM1 for Receiver Modulalion.
REC:INPUT: TR // Belect T/R Connector for Eecelver Input.
REC:INPUT:ATTENUATION O /7 Select O dB for Receiver Input
// Attenuaticn Level.
N=1,X=0 // Bet variables initially.
WHILE X=0 // Start WHILE loop to loop as long as
/7 sguelch ig unbroken.
REC:8QU N // 8et squelch 0.0Z lower than last setting.
DELAY 25 // Bilow time for sguelch to gettle.
N=N-0.02 // Decrement N {use to set sguelch).
K= :MEAS:5QU7? - // Ser X to 1 when sguelch breaks (see 6-16).
WEND // End of WHILE locp. X loops to the top as
/4 long as X=0 {sguelch unbroken) .
REC:QUTPUT:AUDIO 1 // Route the demodulated signal to the
// AUDICO OUT Connector.
REC:QUTPUT: SPEAKER 1 // Route Receiver Qutput to the Test Set
/7 Speaker.
REC:DEC DTMF // Ser Receiver for decoding DTMF signals.®
REC:DTME . 8TAT 1L // Enable DTME decoding.
REC:DTMF? // Return DTMF decoded digits.
END /7 End of macro REC_DTME,

DECODING CCIR CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated Audio signal and
routes the demodulated signal to the AUDIO OUT Connecior and the Test Set Speaker.

¥*DMC FREC_CCIR",BEGIN // Deflne & macro namsd REC _CCIR.
SCREEN:REC // Display the Receliver Operation Screen.
REC:FREQ 4506000 S Receiver Freguency to £50 MHz,
REC:MODULATION:FML // Select FM1l for Recelver Modulatilon.
EEC:INPUT:ANT /Y Select the ANTENNA TN Connector for the
// Receiver Input.
REC:INPUT:ATTENUATION O // Select 0 dB for the Receiver Input
// Rttenuation Level.
N=1,X=0 // Setr variables initially.
WHILE X=0 // Start WHILE loop to loop as long as
// sqguelch is unbroken.
REC:8QU N /7 Set squelch 0.02 lower than last setting.
DELAY 25 // Bllow time for squelch Lo settle.
N=N-0.02 // Decrement N {(use to setb sguelch).
X=:MEAS:5QU7 /7 Set ¥ to 1 when sguelch breaks (see 6-16) .,
WEND // End of WHILE loop. X loops to the top as

// long as X=0 {sguelch unbroken) .

/* (macro continues on nex:t page) */
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6-36

REC:0UTPUT:AUDIO 1

REC:0QUTPUT: SPEAKER 1
REC:TONE:TYFE CCIR
REC: BEC TONE

REC: TONE:STAT 1

REC:TONE?
REC:TONE: STAT O
END

DECODING DCS CODED SIGNALS

/Y
/7
/7
/7
//
//
ir
£
/Y
/Y

Routas to the
AEUDIO

HKoutes

the demodulated signal
outT Connector.
Receiver OQutput
Speaker.

Selects

to the Test Set

CCIR for the Audio Code Type.
Sets Receiver for decoding Audic Tones.
Enables Audio decoding.

Rerturns the decoded 2udio Tone seguence.
Digsables Audio decoding.

End of macro REC_CCIR.

The following command sequence receives a 450 MMz FM modulated DCS signal and
decodes the signal until Soft Function Key F1 is pressed. The decoded DCS digits are

printed to the Host.

*DMC "REC_DCS" ,BEGIN
VAR CODE

SCREEN: REC

REC:FREQ 450000
REC:MODULATION: FM1
REC:INPUT: ANT

REC:

N=1,X=0
WHILE X=0

REC: 80U N

DELAY 25

N=N-0 .0z

X=:MEAS: 30U?
WEND

KEYPAD:CLAIM

REC:DEC DIG

REC:DIG DCS

REC:DCS:8TAT 1

WHILE {(SYSTEM:KEY? i=
TPAUSE

CODE=REC:DCS:NORM?;

IF (CODE 1= "-1"}
PPRINT CODE
ENDIF
WEND

REC:DCS:8TAT O
EEYPAD :UNCLAIM
BND

INPUT: ATTENUATION G

F1)

/
/7
7/
i
//
i/
i
i/
i
i/
/i
I/
I/
s
I
/Y
;Y
F/
7/
/I
s
//
i
Hf
//
/Y
i
/S
i/
//
i
/Y
/Y
/i

Dafine & macro named REC _DCS.

hold decoded DCS.
:plays the Receliver Operation Screen.
Receliver Freguency to £50 MHz.
Selects FM1l for Receiver Modulation.
Selects the ANTENNA IN Connector for the

variable to

Sevs

Recelver Input.

Selects 0 dB for the Receiver Input
Attenuation Level,

Set variables initially.

Start WHILE loop to loop as long as
sgueich 1s unbroken.

Set sguelch 0.02 lower than last setting.

ABllows time for sguelch to settle.
Decrement N {used to gset squelch).

Set ¥ to 1 when sguelch breaks (see 6-16) .
End of WHILE loop. X loops to the Ltop as
as X=0 {squelch unbroken?}.

Directs all Keyboard Input to TMAC so
Operation Screen is not changed.

long

Sets Receiver for decoding digital data.
Frepares Recelver for decoding DCS.

Enable DCS decoding.
Loop until Fl Key ig pressed.
Allow TMAC to share processor time with

Tegt Seb (gsee 2-12).

Decode a Normal DCS digits, if received.
If DCE digits are decoded,

print them to the Host.

End of IF statement,

End of While lcop.

Disable DCS decoding.
Release Keyboard for
End of macro REC_DCS.

normal use.



DECODING AUDIO USER DEFINED CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated Audio signal,
decodes the signal using the RF Generator Audio User Defined Tones and routes the
demodulated signal to the AUDIO OUT Connector and the Test Set Speaker.

*DMC *REC_AUDIOC _USER™

SCREEN:GEN

GEN:TONE:
GEN: TONE:
GEN: TONE:
GEN: TONE:
GEN: TONE:
GEN:TONE:
GEN:TONE:

TYPE

SCREEN:REC
REC:FREQ 450000

REC : MODULATION:FM1
REC:INPUT:ANT

:USER
USER:
USER:
USER:
USER:
USER:
USER:

DEF
DEF
DEF
DEF
DEF
DEFR

0,900,150
1,1100,80
2,1200,8¢0
3,13200,8¢0
4,1400,80
a,0,40

REC: INPUT:ATTENUATION ©

N=1,¥=0
WHILE X=0

REC:38QU N

DELAY
N=N-0.

25
02

X=:MEAS:50U7

WEND

REC:OUTPUT:AUDIO 1

REC:QUTPUT: SPEAKER 1

REC:TONE:TYPE USER

REC:DEC TONE

EEC: TONE:
REC : TONE?

STAT

1

REC:TONE:STAT ©

END

//

/7

//
/f
/Y
Hf
’/
;S
I
’
o
/i
//
7
7/
/i
I/
/Y
i/
//
s
/i
/I
//
/Y
/7
;Y
/Y
iy
7
i/
vy
/1
i
S/
/S
/Y
/Y
/Y
7
s

Define a macro named REC_AUDIO_USER.
DEFINE THE TONES TO BE DECODED

Displays RF Generator Operation Screen.
Selects User Defined for the Audioc Code.

Defines 0 Tone at 900 Hz and 150 ms.
Defines 1 Tone at 1100 Hz and 80 ms.
Defines 2 Tone at 1200 Hz and 80 ms.
Defines 3 Tone at 1300 Hz and 80 ms.
Defines 4 Tone at 1400 Hz and 80 ms.
Defines A Tone at 0 Hz and 40 ms.
DECODE THE DEFINED TONES

Displays the Receiver Operation Screen.
Sets Receilver Freguency to 450 MHz.
Selects FM1l for Receiver Modulation.
Selects the ANTENNA IN Connector for the
Receiver Input.

Selects 0 dB for the Receilver Input
Attenuation Level.

Set variables initially.

Start WHILE loop to loop as long as
sguelch is unbroken.

Set sqguelch 0.02 lower than last setting.
Allows time for sguelch to settle.
Decrement variable N {used to set
sguelch) .

Set ¥ to 1 when squelch breaks {(see 6-16}.
End of WHILE loop. X loops to the Lop as
long as X=0 (sguelch unbroken).

Foutes the demodulated signal to the
AUDIO OUT Connector.

Routes Receiver Qutput to the Test Set
Speaker.

Selects User Defined for the Audio Code
Tvpe.

Sets Receliver for decoding Audio Tones.
Enables Audio decoding.

Returns the decoded Audio Tone seguence.
Disables Audioc decoding.

End of macro REC_AUDITIO_USER.
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G. PECODING POCSAG CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated POCSAG signal,
decodes the signal and prints the POCSAG messages to the Host until Soft Function Key
F1 is pressed.

*DMC "REC_POCSAGY,BEGIN // Define a macro named REC_POCSAG.

STRING CODE // Define a string variable to hold decoded
// POUSAG message.

SCREEN:REC // Displays the Receiver Operation Screen.

REC:FREQ 45C0060 /7 Sets Receiver Frequency to 450 MHz,

REC:MODULATION:FM1 // Selectg ¥M1 for the Receilver Modulation.

REC: INPUT:ANT iS5 2ctg the ANTENNZ IN Connector for the
// Recelver Input.
REC:INPUT:ATTENUATION O // Selects ¢ dB for the Receiver Input
// Attenuation Level.
N=1,X=0 // Set variables initially.
WHILE X=0 // Start WHILE loop to loop as long as
// scuelch ig unbroken.
REC:8QU N // Set sguelch 0.02 lower than last setting.
DELAY 25 // Allows time for squelch to settle.
N=N-0.02 // Decrement varilable N {usged ko set
// scuelch) .
X= :MBAS:5QU°? // Set X to 1 when squelch breaks [(see 6-16).
WEND // End of WHILE loop. X loops to the top as
// long as X=0 {squelch unbroken).
REC:QUTPUT :SPEAKER 1 // Routes Recelver Cutput to the Test Set
// Speaker.
REC:POCSAG RAT 1 /4 Sets POCSAG rate to be decoded to High.
KEYPAD:CLATHM // Directs all XKeyboard Input to TMAC so
// Operation Screen is not changed.
REC:DEC DIG // Sets Receiver for decoding digital data.
REC:DIG POCSAG // Prepares Receiver for decoding POCSAG.
REC:POCSAG:STAT 1 // Enable POCSAG decoding.
WHILE {(SYSTEM:KEY? = Fi} // Loop until F1 Kev 1s pressed.
TPAUSE S/ Allow TMAC to share processor time with

// Tast Set (see 2-12).
CODE=STR{REC : POCSAGC :MESS?) // Decode a POCSAG message, 1 received.

IF {CODE l= "-17} S/ If a POCSAG nmessage was decoded,
PPRINT CODE // print message to the Host.
ENDIF // End of IF statement.
WEND // End of While loop.
REC:POCSAG:STAT // Disable POCSAG decoding.
KEYPAD :UNCLAIM /i Release Kevboard for normal use.
END // End of macro REC_POCSAG.
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RECEIVER SETUP FOR CELLULAR OPERATION

The following command sequence configures the Receiver Mode for receiving Celtular
signals through the ANTENNA IN Connector.

SCREEN:REC

REC

REC
REC

REC

REC

:MOD:USER:MOD:DATA

‘MOD:USER:FILT 30
:MOD:USER: POST:LEPAS 15

tAGC:USER:HIGH

:INPUT: ANTENNA

M_DEV:RANG:UPP 10
M _AF:RES 1

/7
/7
//
//
/!
/4
/
//
/7
/7
/i

Displays the Receiver Operation Screen.
Selects User Defined FM Data for the
Receiver Modulation.

Selects the 30 kHz IF Filter.

Selects Low-Pass Post Detection Fililter
with a cutoff freguency of 15 kHz.
Selects User Defined High Speed for the
AGC setrting.

Selects the Antenna for Receiver Input.
Sets Deviation Meter Range to 10 kHz.
Serg AF Meter Gate Time to .1 sec [1 Hz).
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6-7 DUPLEX
6-7-1 DUPLEX GENERAL COMMANDS

DUPlex:
METER:

DiSTortion
{DUFPlex METER:DISTortion]

Displays Distortion Meter on Duplex Operation Screen.

MODMeter
{DUPlex. METER:MODMsater]

Dispiays Modulation Meter on Duplex Operation Screen,

OFF
[DUFlax:METER:QFF}

Disables Modulation, Distortion and SINAD Meters.

SINAD
[DUPlex:METER:SINAD]

Displays SINAD Meter on Duplex Operation Screen.

SPEAKer:S0URce type
[DUPlex:SPEAKer:SCURce type]

Setects Test Set Speaker Input. Select OFF, FGEN (Function Generator), SINAD
(SINAD/BER IN Connector) or EXTMOD (EXT MOD IN Connector) for type. Command takes
effect when RF Generator Operation Screen is updated.

STORe n
[OUPlex:STORe nj

Stores current Duplex environment (routings and settings) in memory location n. Range of n
is 1T to 9.

RCL n
[DUPlex:RCL nj

Recalls Duplex environment {routings and settings) stored in memory location n. Range of n
is 110 9.
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6-7-2

DUPLEX TRANSMITTER COMMANDS

DUPlex:

INPut:

AGC:

AUTO
[DUPlex:INPUut: AGC:AUTO]

Sets Auiomatic Geain Control to automatic setting.

MANual n
[DUPlex INPut: AGC:MANual nj

Sets Automatic Gain Control to manual setting and sets level to n. Range of nis
0 to 2585,

USER: XXX
[DUPIex: INPUt: AGC:USER: xxx]

Sets Automatic Gain Control o User setting. Select one of the following for xxx:
MEASure, SPeech, DATA, HIGH, TYPE1, TYPE2 or TYPES.

Example: DUP:INP:ACC:USER:DATA // Sets AGC setting to User Defined Data.

ANTennsa
[DUPlex:INFut:ANTennaj

Selects ANTENNA IN Connector as Transmitter Input Source. Displays Signal Strength
Meier reading on the Duplex Transmitter Operation Scresan.

The following Attenuation commands control the Input Attenuation for the Duplex Transmitter
and selection/deselection of LNA (Low Noise Amplifier). Use DUPlex:iNPut:
ATTenuation:LNA to select LNA and 0 dB of input attenuation. To deselect LNA and select a
specific value of attenuation, use DUPlex:INPut:ATTenuation.

ATTenuation:LNA
[DUPlex: INPut:ATTenvation:LNA]J

Sets Duplex Input Attenuation o LNA.

ATTenuation:LNA?
[DUPlex: INPut:ATTenuation LNA7?]

Returns current state of the Low Noise Amplitier. Returns 1 if LNA is selected; 0
otherwise.

LNA (Low Noise Amplitier) has the same attenuation as 0 dB (see DUPlex:INPut:
ATTenuation n), but LNA has a lower noise figure. LNA is the prefarred option for
performing off-the-air applications.

ATTenuation n
[DUPlex: INPut:ATTenuation nj

Sets Duplex Input Attenuation to n dB. Possible values for m 0, 5, 10, 15, 20, 25, 30.

ATTenuation?
[OUPlex INPut:ATTenuation?]

Returns the current value of inpuf Attenuation.
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DUPlex:
iINPut:

CHARNnel n
{DUPlex:INPut:CHANnel! nj

Sets Duplex Transmitter Frequency to cellular channel n (1 to 2047, depending on format)
in the format selected using the DUPlex:INPut:CHANnel:FORMat command. The Duplex
Transmitter Operation Screen displays selected cellular channel when Duplex Transmitter
is in Channel Mode (DUPlex:INPut:MODE CHAN command).

CHANnRel:
FORMat:
AMPS:

FORward
[DUPTex INPut:CHANnel:FORMat:AMPS: FORward]

Selects AMPS (NADC-U8} Forward channels.

REVerse
[DUPIlex:INPut:CHANnel: FORMat:AMPS:REVerse]

Selects AMPS (NADC-U8) Reverse channels.
ETACS:

FORward
[DUPlex:INPut:CHANne!:FORMat:ETACS: FORward)

Selects ETACS Forward channels.

REVerse
[DUPlex: INPul:CHANNel:FORMat:ETACS:REVearse]

Selects ETACS Reverse channels.
NAMPS:

FORward
[DUPlex INPut:CHANRel:FORMat:NAMPS:FORward]

Selects NAMPS Forward channels.

REVerse
[DUPlex: INPut: CHANnRel. FORMat:NAMPS  REVearsa]

Selects NAMPS Reverse channels,

BAND:x
[DUPIEX:INPUl‘.‘CHANn@f.‘FOHMa!:NAMPS.’BAND.‘Xj

Selects NAMPS Narrow Analog channel designator. Range of x is Lower, Middle
or Upper.
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DUPlex:
INPut:
CHANnRel:
FORMat:
NTA4GO:

FORward
[DUPlex: INPut:CHANnRel:FORMat:NT400: FORward]

Selects NT400 Forward channels.

REVerse
[DUPlex:INPut:CHANnel: FORMat:NT400.REVerse]

Sejects NT400 Reverse channels.
NADC:

FORward
[DUPlex INPut:CHANnsl:FORMat:NADC.FORward]

Selects NADC Forward. Utilizes current setting of NADC band.

REVerse
[DUPlex: INPut: CHANnel:FORMat:NADC:REVerse]

Selects NADC Reverse. Utilizes current seiting of NADC band.

BAND:x
[DUPlex: INPut: CHANnel:FORMat:NADC . BAND x]

Selects NADC band. Range of xis U8, U4 or HYper.

BAND?
[DUPlex:INPut:CHANRel BAND?]

Returns band for Duplex Transmitter Channel Format. Returns one of the following
bands for the associated channel foarmat:

FORMAT BAND
NADC usg, U4 or HY
ETACS NOT AVAILABLE
NAMPS LOWER, MIDDLE or UPPER

FORMat?
[DUPlex:INPut: CHANnel:FORMat?]

Returns Duplex Transmitter Channel Format (NADC.FORWARD, NADC:REVERSE,
ETACS:FORWARD, ETACS:REVERSE, NAMPS:FORWARD or NAMPS:REVERSE).
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DUPlex:

INPut:

6-44

FIND:

FREQuency?
[DUPiex:INPut:FIND:FREQuency?]

Returns frequency of first signal with amplitude larger than the Find reference level.

HREFerence n
{DUFPlex INPut, FIND:REFerence nj

Sets Find reference level to n dB.

REFerence?
[DUPlex:INPut: FIND:REFerence?]

Returns Find reference level in dB.

Example:
DUP:INP:FIND:REF ~55 // Sets Find Reference Level to -55 dBm.
DUP:INF:FIND:FREQ? // Returns the lowest freguency {(in kEHz)
// containing a signal greater than -5% dBm.
DUP:INP:FIND:REF? // Queries the current Find Reference Level
// {in dBm) . -55 is returned.

FREQuency n [units]
[DUPlex: INPut:FREQuency n [units}]

Sets Duplex Transmitter Frequency. Range of nis 250.0 kHz to 2010.0000 MHz,
Select HZ, KHZ, MMZ for units. units is opticnal with a default of KHZ.

FREQuency?
[DUPlex:INPut:FREQuency?)

Returns RF Generator Frequency in kHz.
Example: DUP:INP:FREQ 145 MHZ // Set RF Generator Freguency to 145 MHz.
DUP:INP:FREQ? // Query the RF Generatoy Freguency.
A/ 145000 is returned (145000 kHz) .

METER:

DEVHEms
[DUPlex:INPut:METER:DEVRmSs]

Dispiays Deviation Meter (RMS8) when foliowed by a SCREEN:DUPiex command.

DiSTortion
fDUPlex: INPut:METER:DISTortion]

Displays Distortion Meter when followed by a SCREEN:DUPlex command.

MODMster
{DUPlex INPUt:METER:MODMeter]

Displays Modulation Meter when followed by a SCREEN:DUPlex command.

PMRms
{DUPlax INPul:METER:PMRms]

Displays Phase Meter (RMS) when followed by a SCREEN:DUPiex command.



PDiPlex:
INPut:

METER:

SINAD
[DUPlex:INPut: METER SINAD]

Displays SINAD Meter when followed by a SCREEN:DUPlex command.

MODE type
[DUPlex INPut:MODE type]

Sel

ects the Duplex Transmiiter Mode. Channel Mcde displays ceilular channel frequency

according to DUP:INP:CHAN commands.

MODE type
Direct DlIRect
Channel CHANnRel
Frequency Scan SCAN
Frequency List LIST
Frequency List Scan Fi.Gcan

MODE?

[OUPlex: INPut:MODE?}

Returns current mode (DIRECT, CHANNEL, FREQUENCY SCAN, FREQUENCY LIST or
FREQUENCY LIST SCAN).

MODulation:

AMn
[DUPlex: INPut: MODulation: AMn]

Selects Amplitude Modulation. Select 1 or 2 for n.

Example: DUP:INP:MOD:AML // Selects AMI for Duplex Transmitter
// Modulation.

BFO
[DUPlex:INPut:MODulation:BFO]

Selects Beat Frequency Osciilation.

FMn
[DUPlex: INPut:MODulation: FMn]

Selects Frequency Modulation, Select 1, 2, 3 or 4 for n,

P
[DUPtex INPut:MODulation: PM]

Selects Phase Modulation.
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DUPlex:
INPut:
MODulation:
USER:

FilTer f
[DUPlex INPut:MODulation:USER:FILTer f]

Sets User Defined Modulation |F Filier to f kHz. Select 3, 30 or 300 for f.

MO Dulation: type
[DUPlex: INPut:MCOulation USER: MO Dulation:type]

Selects User Defined Modulation. Enter one of the following for type: FM, AM, BFO,
PM or DATA {FM DATA),

POST:

APASs
[DUPlex:INPut:MODulation:USER:POST:APASS]

Selects All Pass Post Detection Filter for User Defined Modulation.

BPASs fi,fh
{DUPlex: INPut:MODulation: USER:POST:BPASs i, fh}

Selects Bandpass Post Detection Filter for User Defined Modulation. Lower
cuteff frequency is set to fl kHz with range of 0.5 to 20. Higher cutoff frequency
is set to fh kHz with a range of 0.1 ic 30.

CWEight
[ODUPlex: INPut:MODulation:USER:POST:CWEight]

Selects C-Weighted Post Detection Filter {C-message noise weighting curve
response) for the User Defined Modulation. Refer to MIL-STD-188-200,

HPASs //
{DUPiex:INPut:MODulation: USER:POST:HPASs fl]

Selects High-Pass Post Detection Filter for User Defined Modulation., Cutoff
frequency is set to ff kHz with a range of 0.5 to 20.0.

LPASs fh
[ODUPlex INPut:MODulation. USER:POST:LPASs fh)]

Selects Low-Pass Post Detection Filter for User Defined Modulation. Cutoff
frequency is set to fh kHz with a range of 0.1 to 30.0.
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DUPlex:
INPut:

MODulation?
[DUPlex:INPut:MODulation?]

Returns the current Buplex Transmitter Modulation (FM, AM, BFO, PM, DATA or USER).
Example: DUP:INP:MOD:USER:FILT 3 // Selects the 3 kHz IF Filter.

DUP:INP:MOD ;USER: FY // Selects User Defined FM for the
// Duplex Transmitter Mcdulation.
R:POST:LPAS 15 // Selects a Low-Pass Post Detection
// Filter with 15 kHz cutoff
// freguency.
DUP:INP:MOD:USER :MQOD? // Queries the Duplex Transmitter
// Modulation. User is returned.

DUP:INP:MOD:U5

53]

SCAN:

Except where ctherwise noted, the following commands are for Duplex Transmitter
Frequency Scan or Frequency List Scan modes.

ABORt
[DUPlex! INPut: SCAN:ABORI]

Stops frequency scan or frequency list scan depending on present mode.

CONTinue
[DUPiex INPut: SCAN:CONTinue]

Starts frequency scan or frequency list scan depending on present mode.

FHEQuency?
[DUPlex INPut: SCANFREQuency?]

Returns current frequency in kHz being scanned.

INCrement n

[DUPlex: INPui:SCAN:INCrament nj

(Freguency Scan mode onrly.) Specifies increment in kHz between frequencies 1o be
scanned. Range of nis 0.0 to 2010250.0 kHz.

PAlUse n

[DUPlex:INPUt:SCAN:PAUse n}

{(Frequency Scan mode only.} Pause Time. Specifies time period in seconds for
Duplex Transmitter to sit on a freguency if squelch is broken. RBange of nis 0.0
to §9.6.

If 0.0 is selected, the Dupiex Transmitter siis on current frequency as long as squelch
is broken.

FAUse?
[DUPlex: INPut: SCAN:PAUs@?]

(Frequency Scan mode only.} Returns a 1 if scanning is paused (stopped) or 0 it
currently scanning.
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DUPlex:
iNPut:
SCAN:

RATe n

[DUPlex: INPLI:SCAN:RATe n}

(Frequency Scan mcde only) Scan Rate. Specifes time period in seconds for Duplex
Transmitter to sit on a frequency unless squelich is broken. Range of nis 0.02

10 89.99.

STARt f
[DUPIex INPut:SCAN:STARL ]

{Frequency Scan mode only) Starting Frequency valua in kMz. Specifies tower limit
frequency for scanning. Range of fis 250.0 to 2010000.0.

Start frequency must be a valid value and less than Stop frequency for Scan to
operate.

STOP f
[DUPex INPut:SCAN:STOP f]

{Frequency Scan mode only) Stop Frequency value in kHz. Specifies upper limit
frequency for scanning. Range of fis 250.0 to 2010000.0.

FREQList:

|Th@ foliowing commands are for Duplex Transmitter Frequency List Scan mode only,

PAUSe n
[DUPlax INPUl:SCAN:FREQLIstPAUSe n]

Frequency List Scan Pause Time. Specifies time period in seconds for Duplex
Transmitter to sit on a frequency if squelch is broken. Range of nis 0.0 to 89.9.

If 0.0 is specified, Duplex Transmitter sits on frequency as long as squeich is
broken,

PAUSe?
[DUPlex: INPut:SCAN:FREQLIst.PAUSe?]

Returns current value of Frequency List Scan Pause Timae.

RATe n
[DUPlex:INPut: SCAN:FREQLIst.RATeg nj

Frequency List Scan Rate. Specities time period in seconds for Duplex Transmitter
to sit on & frequency unless sgueich is broken. Range of nis 0.02 to 99.99.

RATe?
[DUPlex INPut: SCAN:FREQList:RATe?]

Returns current value of Frequency List Scan Rate.
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DUPlex:

INPut:
SCAN:
FREGLIist:
SQUelch b
[DUPlex: INPut:SCAN:FREQLIst:SQUelch b]
Enables (b = 1) or disables (b = 0) Squelch.
SGQGUelch?
[DUPlex:INPut: SCAN FREQLIst:SQUelch?)
Returns current state of Squelch.
TO:
AUDio b

TR

[DUPlex:INPut:TC:AUDIo b}

Routes demodulated Receiver Input to the AUDIO QUT Connector if b is 1.
Disconnects the AUDIO OUT Connector if b is 0.

DEMOD &
[DUPIex:INPut: TO:DEMOD b

Routes demodulated Receiver Input to the DEMOD QUT Connector if b is 1.
Disconnects the DEMOD OUT Connector if bis 0.

SPEAKer b
[DUPlex INPut:TO:SPEAKer bJ

Routes demodulated Receiver input to the Test Set Speaker if bis 1. Disconnects the
Test Set Speaker if b is 0.

[DUPlex: INPui:TR]

Sel

ects T/R Connector as Duplex Transmitter Input Source. Displays Power Meter on the

Buplex Transmitier Operation Screen.

VOLume:

AUTO b
[DUPlex: INPut:VOLume:AUTO b]

Enables Autcmatic Volume Control if bis 1, disables if b is 0.

AUTO?
[DUPlex: INPut:VOLume: AUTO?]

Returns Automatic Volume Control state. 1 is returned if enabled, 0 if disabled.
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6-7-3

DUPLEX RECEIVER COMMANDS

DUPlex:

OUTput:

AUDio b
[DUPlex:QUTput:AUDIo b]

Routes AF Generator Ouiput to the AUDIO OUT Connector if b is 1. Disconnects the
AUDIO OUT Connector if bis O.

CHANnRel n

[DUPlex:QUTput:CHANneg! nj

6-50

Seis Duplex Receiver Frequency to cellular channel n (1 to 2047, depending on format) in
the format selected using the DUPlex:OUTut:CHANnRnel:FORMat command. The Duplex
Receiver Operation Screen displays selected cellular channel when Duplex Receiver is in
Channel Mode (DUPlex:OUTput:MODE CHAN command).

CHANnNel:
FORMat:

AMPS:
FORward
[DUPlex:OUTput: CHANRel:FORMat: AMPS: FORward]
Selecis AMPS (NADC-UB) Forward channels.
REVerse
[DUFPlex: OUTput: CHANnel:FORMat:AMPS:REVerse]
Selects AMPS (NADC-U8) Reverse channels.

ETACS:
FORward
[DUPIex:OUTput:CHANNnel:FORMat:ETACS:FORward]
Selects ETACS Forward channels.
REVerse
[DUPlex:OUTput: CHANRel:FORMat:ETACS:REVerse]
Selects ETACS Reverse channels,

NADC:

FORward
[DUPlex:OUTput:CHANNg!: FORMat:-NADC:FORward)

Selects NADC Forward. Utilizes current setting of NADC band.

HEVerse
[{DUPlex:CUTput:CHANnNRel: FCRMat:NADC:REVerse]

Selects NADC Reverse. Utilizes current setting of NADC band.

BAND:x
[DUPlex:CUTput: CHANnei: FORMat:-NADC:BAND x]

Selects NADC band, Range of xis U8, U4 or HYper.



CUPlex:

OUTput:;
CHANnRNel:
FORMat:
NAMPS:
FORward
[DUPlex:OUTpuf:CHANnel:FORMat:NAMPS: FORward]
Selects NAMPS Forward channels.
REVerse
[DUPIex:CUTput:CHANnel: FORMat:NAMPS:REVarsa]
Selects NAMPS Reverse channels.
BAND:x
[DUPIex:OUTput: CHANnel:FORMat:NAMPS:BAND x}
Selects NAMPS Narrow Analog channel designator. Range of xis Lower, Middle
or Upper.
NT400:
FORward
[PUPlex:OUTput:CHANne!. FORMat:NT400:FORward]
Selects NT400 Forward channels.
REVerse
[DUPlex:OUTput: CHANnel:FORMat:NT400:REVearse]
Selects NT400 Reverse channels.
BAND?

[DUPlex:OUTput:CHANne/:BAND?]

Returns band for Duptex Receiver Channel Format. Returns one of the following bands
for the asscciated channel format:

FORMAT BAND
NADC ug, U4 or HY
ETACS NOT AVAILABLE
NAMPS LOWER, MIDDLE or UPPER

FORMat?

[DUPlex:0UTput:CHANne!:FORMat?]

Returns Duplex Receiver Channel Format (NADC.:FORWARD, NADC:REVERSE,
ETACS:FORWARD, ETACS:REVERSE, NAMPS:FORWARD or NAMPS:REVERSE).

DEMOD b
[DUPIex:OUTput:DEMOD b)

Routes AF Generator Quiput to the DEMOD OQUT Connector if bis 1. Disconnects the
DEMOD QUT Connector if His 0.
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DUPlex:

OUTput:

DUPlex
[DUPIex:OUTput:DUPlex]

Routes RF Generator Output to the DUPLEX QUT Connector and disconnects the T/R
Connector.

FREQuency n [uniis]

[DUPlex:QUTput:FREQuency n funits]]

Sets Duplex Receiver Frequency. Range of nis 250.0 kHz to 2010.0000 MHz. Select HZ,
KHZ, MHZ for units. units is optional with a default of KHZ.

FREQuency?
[DUPlex:OUTput: FREQuency?]

Returns Duplex Receiver Frequency in kHz.
Example: DUP:QUT:FREQ 900 // Set RF Generator Freguency to 900 kHz.

DUP:-QUT:FREQ? // Query the RF Generator Fregquency.
/4 800 is returned {900 kHz) .

LEVel:

DBm n
{DUFlex:QUTput.LEVel:DBm nj

Sets RF Level to n dBm. Range of nis 0.0 to -137.0

DEBm?
[DUPlex:OUTput:LEYel:DBm?]

Returns RF Level in dBm.

Example:
DUP:QUT:LEV:DB -40 // Sets Duplex Receiwver Ouiput Level to
/7 —-40 dBm.
DUP:QUT:DB? // Queries Duplex Recelver Output Level.
/7 -40 is returned.
METER:
AF
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[DUPlex:QUTput: METER:AF]
Displays AF Meter on the Duplex Receiver Operation Screen.

DiSTortion
[DUPlex:OUTput: METER:DISTortion]

Displays Distortion Meter on the Dupltex Receiver Operation Screen.

DMM
[DUPlex:QUTput: METER:DMM]

Displays Digital Multimeter on the Duplex Receiver Operation Screen.

SINAD
[DUPIex:OUTput: METER:SINAD]

Displays SINAD Meter on the Duplex Receiver Operation Screen.



DUPlex:
OUTput:

MODE type
[DUPlex:QUTput:MODE type]

Selects the Duplex Receiver Mode. Channel Mode displays cellular channel frequency
according to DUP:OUT:CHAN commands.

MODE type
Direct DiRect
Channel CHANnRel
Frequency Scan SCAN
Frequency List LIST
Frequency List Scan FLScan

MGODE?
[DUPlex QUTput: MODE?]

Returns current mode (DIRECT, CHANNEL, FREQUENCY SCAN, FREQUENCY LIST or
FREQUENCY LIST SCAN).

OFFSet f
[DUPlex:QUTput:OFFSet 1]

Sets Offset Frequency to fkHz. Range of fis -988749.9 to 999749.6.

OFFSet?
[DUPlex QUTput: CFFSet?]

Returns Offset Frequency in kHz.

SCAN:

Except where noted, the following commands are for Duplex Receiver Frequency Scan or
Frequency List Scan modes.

ABORt
[DUPlex:OUTput: SCAN:ABORY}

Stops frequency scan or frequency list scan (depending on present mode).

CONTinue
[DUPlex: QUTpul:SCAN:CONTIinue]

Starts frequency scan or frequency list scan {(depending on present mode).

FREQuency?
{DUPlex:QUTput:SCAN:FREQuency?]

Returns current frequency in kHz being generated.

iNCrement n
[DUPIex: OUTput: SCAN:INCrament nj

(Frequency Scan mode only.) Specifies increment in kHz between frequencies to be
generated. Range of nis 0.0 to 2010000.0.
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DUPlex:
OUTput;
SCAN:

PAUse?
[DUPlex:QUTpUt:SCAN:PAllse?]

(Frequency Scan mode only) Returns a 1 if scanning is paused (stopped) or 0 if
currently scanning.

RATe n
[DUPlex:CUTput: SCAN:RATe nj

{(Frequency Scan mode only) Scan Rate. Specifes time period in seconds for each
generated frequency. Range of nis 0.02 to 99.99.

STARt f
[DUPlex:OUTput: SCAN:STAR! f]

(Frequency Scan mode only) Start Frequency. Specifies lower limit frequency in kHz
for first generated frequency. Range of fis 250.0 to 2014000.0.

STOP f
[DUPIex:OUTput:SCAN:STCOP i]

(Frequency Scan mode only) Stop Frequency. Specifies upper limit frequency in kHz
or last generated frequency. Range of fis 250.0 to 2010000.0.

FREQList:

|The fetlowing appties to Duplex Receiver Frequency List Scan mode only,

RATe n

[DUPlex:0OUTput:SCAN:FREQLIst:RATe n]

Frequency List Scan Rate. Specifies time period in seconds for Duptex Receiver to
generate the current frequency priar to hopping to next freguency. Range of nis
(.02 to 99.99.

TR
[DUPIex:QUTput: TR}

Routes Duplex Receiver Output to the T/R Connecter and disconnects DUPLEX QUT
Connector.
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6-7-4
Al

REMOTE DUPLEX EXAMPLES
GENERATING AND RECEIVING FM SIGNALS

The following sequence of commands generates a 160 MHz FM modulated signal routed to
the DUPLEX OUT Connector and receives a 165 MHz FM modulated signal through the

ANTENNA IN Connector:

SCREEN:DBUPLEX
DUP:QUT:FREQ 160000
DUP:OUT:DUP

DUP:QUT:LEV:DB -30

FGEN:
FGEN:

FGEN
FGREN
FGEN

cGENL
:GENI

GENL:
GENL:
MOD:FM
:MODL 5
cGENI

STATE 1
FREQ 2000

SHAPE:SIN

DUP:INP:FREQ 165000

DUP:

DUP: .

DUP:

INP: ANT

INP:MOD:FM1L

/I
/I
1
/it
/A
/Y
/i
7
4
iy
/i
£
/Y
r/
7
/f
//
i/
/i

Displays the Duplex Operation Screen
Sets 160 MHz Duplex Receiver FPreguency.
Roures the DUPLEX 0UT Connector for

the Duplex Receiver Jutput.

Sets Duplex Recelver Output Level to
~30 dBm.

Activates SOURCE 1 (AF Generator 1}.
Sets SOURCE 1 AF freguency to 2000 He.
Sets SOURCE 1 Modulation to FM.

Sets SOURCE 1 Modulation Level to 5 kHz.
Sets SOURCE 1 Wave Shape Lo a sine wave.
Sets Duplex Transmitter Freguency Lo
165 MHz.

Selects ANTENNA IN Connector for Duplex
Transmittaer Input.

Sets Duplex Transmitter Input Attenuation
Level to (O dB.

Selects FM1 for the Duplex Transmitter
Modulation type.

GENERATING AND RECEIVING AM SIGNALS

The following sequence of commands generates a 1.4 MHz AM signal (50% modulation)
moduiated with Input from the MIC/ACC IN/OUT Connector and receives a 1 MHz AM
modulated signal through the ANTENNA-IN Connector:

SCREEN:DUPLEX
DUP:CUT:FREQ 140000
DU 0UT:DUP

DUP:OUT:LEV:DB -30

FGEN
FGEN
FGREN
PR :
DUPR

DUP:

DyUB:

DUP:

MIC:STATE 1
MIC:MOD: AML
(MIC:MODL 50

STATE
:INP:FREQ 1 MHZ

1

INP:ANT

INP:ATT O

INP:MOD:AML

7/
/
//
/Y
7/
//
i
/Y
/Y
/i
/i
//
7
I
/I
7
/Y
I/

Displays the Duplex Operatlion Screen
Sets 140 MHz Duplex Recelver Freguency.
Selects the DUPLEX OUT Connector for
the Duplex Receiveyr Output.

Sets Duplex Receiver Cutput Level to
~-30 dBm.

Activates SOURCE 1 (AF Generator 1.
Sets SOQURCE 1 Modulation to AML.

Sets SOURCE 1 Modulation Level to 50%.
Enables MIC/ACC Connector.

Sets Duplex Transmitter Freguency to

1 MH=zZ.

Selects ANTENNA IN Connector for Duplex
Transmitter Input.

Sets Duplex Transmitter Input Attenuation
Level to 0 dB.

Selects AML for the Duplex Transmitter
Modulation type.
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6-8 AF GENERATOR
6-8-1 AF GENERATOR COMMANDS

FGEN:

BOOST b
[FGEN:BOOST b]

Enables (b = 1) or disables {b = 0) Generator #1 Boost.

Synchronizes Generator #2 with Generator #1 to allow AUDIO output level to reach 4.0 Vrms.

BOOST?
{FGEN:BOOST?]

Heturns current state of Generator #1 Boost.

DATA:
{Data Generator is used for BER Meter testis.)

LEVel n
[FGEN.DATA:LEVel n]

Specifies audio level for BER Data Generator. Range of nis 0 to 4085,

0 corresponds to 0 volts, and 4085 corresponds to 5 volits,

LEVel?
[FGEN:DATALEVel?]

Heturns current audio ievel for BER Data Generator.

MO Dulation:type
[FGEN:DATA:MODuiation:type]

Sets Data Generator Modulation to type. Select OFF, AM, FM or PM.

MODulation?
[FGEN:DATA:MODulation?]

Returns Data Generator Modulation.

MODL n
[FGEN:DATA:MODL n)

Sets Data Generator to n Modulation level. Range of nfor AM is 0.0 to 100.0 (%), FM is
0.0 to 25.0 (kHz) and PM is 0.0 to 10.0 (radians).

MODL?
[FGEN:DATA:MODL?]

Returns Data Modulation leve! setting.
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FGEN:

DATA:

STATe b
[FGEN:DATA:STATe b}

Sets Data Modulation on if bis 1 or off if b is 0.

Example: FGEN:DATA:MOD:FM // Sets Data Generator Modulation to FM.
FGEN:DATA :MODL 4 // Bets Data Generator Modulation Level to
// 4 kHz.
FGEN:DATA:STAT 1 /7 Enables Data Generator.
FGEN:DATA : MOD? // Returns Data Cenerator Modulation (FM) .

FGEN:DATA  MODL? /
/7 4 (kHz) is8 returned.

EXT:

(Ex

ternal modulation is input through EXT MOD IN Connector.)

LEVel n

[FGEN EXT:LEVel n]

Sets External Modulation Proportional output level to n%. Range of nis 0 to 100,
Sources are adjusted so that proportional output levels of scurces combine to eqgual
Function Generator Output Level.

f/ Returnsg Data Cenerabtor Modulation Level.

Functions only if Proportional Mode is On.

LEVei?
[FGEN:EXT:LEVel?]

Returns External Modulation Proportionat output level setting in %.

MODL n
[FGENEXT:MODL n}

Sets External Modulation level to n. Range of nfor AM is 0 to 100 (%), FM is 0.0 to
10.0 (kHz) and PM is 0.0 to 10.0 {radians).

MOGDL?
[FGENEXT:-MODL?]}

Returns External Modulation level setting.

MODutation:type
[FGENEXT:MODulation:type]

Sets External Modulation to type. Select OFF, AM, FM or PM.

Setting an AF Generator to FM and the other AF Generator to PM, simulianeously, may

cause ambiguous readings.

MODulation?
[FGEN:EXT:MODulation?]

Returns External Modulation type (OFF, AM, FM or PM).
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FGEN:
EXT:

STATe b
[FGEN:EXT:8TATe bj

Sets External Modulation on if bis 1

Example: FGEN:EXT:MOD:AM

EXT:MODL 50
PROP 1

FGEN:
FGEN:

EXT:LEV 30
EXT:STAT 1
EXT :MQD?

FGEN:
FGEN:
FGEN:
FGEN:

EXT:MODL?

FGEN:EXT:LEV?

FSK x
[FGEN:FSK x]

or off if bis Q.

// Bets External {(EXT MOD) Modulation Type
/o to AM.

// Sets External Modulation Level to 50%.
// Selects Proportional Mode for the AF

// Generator.

// Sets External Cutput Level to 20%.

// Enables External (EXT MOD) Mcodulation.
// Queries External (EXT MOD) Modulation
// Tyvpe. AM 1s returned.

// Queries External {EXT MCOD) Mcodulation
// Level. 50% is returned.

// Queries External (EXT MOD) Output Level.

;Y

30 is returned.

Shifts output (See FGEN:OUTput:) between Generator #1 and Generator #2. x = 1 selects
Generator #1, x = 0 selects Generator #2.
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Commands for Generator 1 and Generator 2 are identical and are listed as FGEN:GENx.
Parameter x is specified as 1 or 2 when the command is entered.

GENx:

FREQuency {
[FGEN:GENx:FREQuency f]

Sets AF Generator to f Hz. Range of fis 0.0 to 40G00.0.

FREQuency?
[FGEN:GENXx:FREQuency?]

Retutns AF Generator in Hz.

LEVel n

[FGEN.GENx:LEVel nj

Sets Proportional output level of AF Generator to n%. Range of nis 0 to 100. Sources
are adjusted so that proportional output fevels of sources combine to equal Function
Generator Output Level,

[Funciéoas only if Proportional Mode is On.

LEVel?
[FGEN:GENx:LEVei?]

Returns Proportional output level setting of AF Generator in %.

MODL n
[FGEN:GENX:MODL n}

Sets Modulation level to n. Range of n for AM is 0 to 100 (%), FM is 0.0 to 100.0 (kHz)
and PM is 0.0 to 10.0 (radians).

MODL?
[FGEN:GENx:MODL?]

Returns AF Generator Modulation level setting.

MODulation:fype
[FGEN:GENx:MODulation:type]

Sets AF Generator Modulation to type. Select OFF, AM, FM or PM for type.

Setting an AF Generator to FM and the other AF Generator to PM, simultaneously, may
cause ambiguous readings.

MCDulation?
[FGEN:GENXx:MODuiation?]

Returns AF Generator Modulation Type.

SHAPE:type
[FGEN:GENX:SHAPE type]

Sets AF Generator wave shape to type. Select from SIN (Sine), S8QU (Square Wave]),
RAMP or TRI {Triangle).

SHAPE?
[FGEN:GENX:SHAPE?]

Returns AF Generator wave shape.
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FGEN:
GENX:
SHAPE:

BCn
[FGEN.GENX:SHAFE:DC nj

Sets wave shape to DC at n level.

PULse:DCVCLe 50

Select -1, 0 or 1 for n.

[FGEN:GENxX.SHAPE:PULse:DCYCLs 50]
Sets AF Generator wave shape to Pulse with 50% duty cycle.

STATe b
[FGEN.GENx:STATe b}

AF Generator is enabled if b is 1, disabled if b is G,

AR

Example:
FEEN:GENL :FREQ 1000
'GEN:GENL:MOD:FM
FGEN:GENL :MODL 5
FGEN:GEN1: SHAPRE: SIN
FGEN:GENT: STAT 1
FGEN:GENZ : FREQ 2500
FGEN:GENZ : MOD: AM
FGEN:GENZ : MODL 25
FGEN:GENZ : SHAPE : SIN
FGEN:GENZ : STAT 1

Example:

CEN:
FGEN:
FGEN:

GENL:¥REQ 1000
CUT: PROD 1
GENL:LEV 50
FGEN:GENL: SHAPE: STN
FGEN:GENI
1GENZ
i GEN2

:STAT I
tFREQ 2500
:LEV 100
:GENZ: SHAPE: SIN

(GENZ:STAT 1
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/7
i
/Y
/Y
/Y
i/
i
;/
rf
L
Y
/Y
;Y
/S
s
I
;o
I

//
i
i/
f/
i
i
Iy
/I
i
/i
i
i
4
i

Generator setup as EF Generator
i {AF Gensrator 1 and 2).

1 frequency to 1000 Hz.

Souroae

senerator

: s FM for AP Generator 1 Modulation
Sets AF Generator 1 Modulation Level to
5 kHz

Selects sine wave for AF Generator 1
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FGEN:
GEN3:

BidGital type

[FGEN:GEN3:DIGItal type]

Sets digital type. Used with the FGEN:ENCode DIGital command to prepare Generator 3
encoding. The setting for type is DCS, DCSINV, POCSAG, DSAT or DST.

ENCode lype

[FGEN:GENG ENCode type]

Selects a signalling format to encode. Select DTMF, TONE, DIGitai or RCC for type. Must
be foliowed with a SETUP:GEN or SCREEN:GEN command.

MODL n

[FGEN:GEN3:MODL nj

Sets AF Generator 3 Modulation level. Range of nfor AM is 0 to 100.0 (%), PM is 0.0 to
10.0 {radians), FM is 0.0 to 100.0 (kHz}-Tone or RCC signalling format, FM is 0.0 to
10.0 (kHz)-DTMF signaliing format or FM is 0.0 to 25.0 (kHz)-Digital signalling format.

MODL?
[FGEN:GEN3:MODL?J

Returns AF Generator 3 Modulation tevel setting.

MODulation:type
[FGEN:GEN3:MQODulation:type]

Sets AF Generator 3 Modulation 1o type. Select OFF, AM, FM or PM.

Setting an AF Generator to FM and the other AF Generator to PM, simultaneously, may
cause ambiguous readings.

MODulation?
[FGEN:GENZ:MODulation?]

Returns AF Generator 3 Modulation type.
Exampie: FCEN:GEN3:MOD:FM // Sslects FM for AF Cenerator 3 Moedulation type.
FGEN:CENI :MODL 4 // Sets AF Generator 3 Modulation Level to 4 kHz.

RCC format
[FGEN:GEN3:RCC format]

Sets Generator RCC signaling format., Select IMTS, MTS, 8YS2805 or TREMote for
format.

MIC:
(External audic modulation is input through MIC/ACC Connector.)

LEVel n
[FGEN:MIC:LEVel n]

Sets Proportional output level of MIC/ACC Connecter input to n%. Range of nis 0 to 1060,
Sources are adjusted so that proportional output levels of sources combine to equal
Eunction Generator Qutput Level. Functions only if Proportional Mode is On.

LEVel?
[FGENMIC:LEVe!?]

Returns Proportional output level setting for MIC/ACC Connector input.
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FGEN:
MIC:

MODL n
[FGEN:MIC:MODL n]

Sets MIC/ACC Connector input Modutation level to n. Range of nfor AMis 0 to 100 {%),
FM is 0.0 to 25.0 {kMz) and PM is 0.0 to 10.0 (radians).

MODL?
[FGENMIC:MODL?]

Returns MIC/ACC Connector input Modulation level setting.

MODBulation: fype
[FGEN:MIC:MODulation:type}

Sets MIC/ACC Connector input Modulation to type. Select OFF, AM, FM or PM.

Setting an AF Generator to FM and the other AF Generator to PM, simulianeously, may
cause ambiguous readings.

MODulation?
[FGEN:MIC:MODulation?]

Returns MIC/ACC Connector input Modulation type.

S5TATe b
[FGEN:MIC:STATe b]

Enables external modulation through MIC/ACC Connectior if bis 1, disables if bis 0.

PTT:STATe b
[PTT:STATe bj

Sets the push fo talk pin on the MiIC/ACC Connector high (keys the mic) if bis 1, sets the push io
talk pin low if bis 0.

Example: FGEN:MIC:MCD:AM // Sets External (MIC/ACC) Modulation Type

S oto AM,

FGEN:MIC:MODL 25 // Sets External {(MIC/ACC) Modulation Level
/foto ZB%.

FGEN:O0UT: PROP 1 // Selects Proportional Mode for the AF
// Generator.

FGEN:MIC:LEV 50 // Sets External (MIC/ACC) Cutput Level
/7 oto 50%

FOEN:MIC:STAT 1 // Enables External (MIC/ACC) Modulation.

FGEN:MIC:MOD? [/ Queries External (MIC/ACC) Medulation
// Type. AM is returned.

FGEN :MIC:MODL? // Queries External {(MIC/ACC) Meodulation
// Level. 25% is returned.

FGEN:MIC:LEV? // Queries External {MIC/ACC} Output Level.

/7 50 1s returned.
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FGEN:

OUTput:

AUDioc b
[FGEN:OUTput:AUDio b}

Routes AF Generator Output to the AUDIO QUT Connector if bis 1, disconnects AUDIO
OUT Connector from Quiput if b is 0.

AUDio?

[FGEN:OUTput: AUDI0?]

Returns 1 if AF Generator Output is routed to the AUDIO OQUT Connector, 0 if AUDIO OUT
Connector is disconnected.

DEMOD b
[FGEN:QUTput:DEMOD b]

Routes AF Generator Output to DEMOD OUT Connector if b is 1, disconnects DEMOD QUT
Connector from Output if b is 0.

DEMOD?
[FGEN:QUTput:DEMOD?]

Returns 1 if AF Generator Output is routed to DEMOD QUT Connector, 0 if DEMOD QUT
Connector is disconnected.

LEVel v
[FGEN:CUTput:LEVel v

Sets AF Generator output level to v volts. Range for v is 0.0000 to 3.1000.

LEVel?
[(FGEN:QUTput:LEVel?]

Returns AF Generator output level in volts.

SPEAKer b
[FGEN:OUTput:SPEAKer b]

Routes AF Generator to Speaker if b is 1, disconnects Speaker from Qutput if b is 0.

SPEAKer?
[FGEN:QUTput:SPEAKer?]

Returns 1 if AF Generator Output is routed to Speaker, O if Speaker is disconnected.
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FGEN:

PROPortional b
[FGEN:PROPortional b}

Sefects Proportional mode for AF Generator if bis 1. Takes AF Generator out of Proportional

mode if b is 0.

PROPortional?
[FGEN:PROPortional?]

Returns 1 if AF Generator is in Proportional mode; 0 otherwise.

Example: FGEN:GENL1:FREQ 500

FGEN:QOUT:PROP 1

FGEN:GEN1:LEV 1060

FGEN:GENL: SHAPE: RAMP

FPGEN:GEN1:STAT

FGEN:GENZ2:FREQ 2000
FGEN:GENZ:LEV 1090

FGEN:GENZ : SHAPE:S5IN

FGEN:GENZ:STAT
FGEN:QUT:LEV 1.
FGEN:QUT . :AUDIC

RCL n
[FGEN:RCL n}

1
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Sets AT Generator 1 freguency to 500 HKHz.
Enables Proportional Moede of AF Generator.
Sets AF Generatecr 1 Proportion Level to
100%.

Selects ramp for the AF Generator 1

Wave Form.

Enables AF Generator 1.

Sets AT Generator 2 freguency teo 2000 Hz.
Sets AF Generator 2 Proportion Level to
100%.

Selects a sgine wave for AF CGenerator 2
Wave Form.

Enables AF Generator 2.

Sets AF Generator Qutput Level to 1.5 V.
Routes AF Generator Output to AUDIO SUT
Connector.

Recalls AF Generator environment (routings and settings) stored in memory location n.

Range of nis 1 to 9.

STORe n
[FGEN:STORe n]

Stores current AF Generator environment (routings and settings) in memory location n.

Range of nis 1 to 9.
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6-8-2 REMOTE AF GENERATOR EXAMPLES

The following command sequence generates a 1 kHz sine wave, with 1 V level, and routes the
Output to the DEMOD OUT Connector:

SCREEN: FUNC // Displays the AF CGenerator Operation Screen.

FGEN:GEN1:STATE 1 // Enables AF Generator 1.

FGEN:GENL:FREQ 1000 // Sets AF Generator 1 frequency to 1080 Hz.

FGEN:GEN1:SHAPE:SIN // Selects a sine wave for the AF Generator 1
S o wave form,

FGEN:LEVEL 1 // Sets AF Generator 1 Cutput Level to 1 V.

FGEN:OUTPUT:DEMOD 1 // Routes AY¥ Generator OQutput to the DEMOD QUT
// Connector. :

The following command sequence generates the sum of a 1 kHz and 2.5 kHz sine wave in equal
proportions and routes this Output o the AUDIO QUT Connector:

SCREEN: FUNC // Displays the AF Generator Operation Screen.
FGEN: PROFPORTIONAL 1 /) Eelects Proportional Mode for the AF Generator.
FGEN: OUTPUT:LEVEL 1 // Sets AF Generator 1 Ouiput Level to 1 V.,
FGEN:GEN1:STATE 1 // Enables AF Generator 1.
FGEN:GENL:FREQ 1000 // Setg AP Generator 1 fredquency to 1000 Hz.
FGCEN:GEN1: SHAPE:SIN // Selects a sine wave for the AF Generator 1

/7 wave form.
FGEN:GEN1:LEVEL 100 // Bets AF Generator 1 Proportiocnal Level to 100%.
FGEN:GENZ2 :STATE 1 /7 Enables AF Generator 2.
FGEN:GENZ :FREQ 2500 /) Sets AF Generator 2 freguency to 2800 Hz.
FGEN:GENZ ; SHAPE:SIN // Selects a sine wave for the AF Generator 2

/f wave form,
CGEN:GENZ:LEVEL 100 // Sets AF Generator 2 Proporticnal Level to 100%.
FGEN:QUTPUT::AUDIO 1 : // Routes AF Generator Quiput to rthe AUDIO QUT

// Connector.
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6-9 OSCILLOSCOPE
6-9-1 OSCILLOSCOPE COMMANDS

SCOPe:

ARM
[SCOPe:ARM]

Arms Oscilloscope. Sets Oscilloscope for one sweep. Command ignored unless Trigger is
set to One Shot (see SCOPe:TRIGger commands).

AVErage n
[SCOPes:AVErage nj

Selects Oscilloscope Average Mode using n sampies. Range of nis 1 to 100 (default is 100).

COMPare n
[SCOPe:COMPare nj

Selects Compare Mode {or Oscilloscope. Trace siored at n memory location is compared to
the current Live Trace.

Example: scop:CcoMP 2 // Displays the Trace stored in memory location 2
// along with the current live Trace. All
// Cscilloscope settings affect the live Trace only.

COUPIling type
[SCOPe:COUPIIng type]

Selects type for External coupling. Select AC, DC or GRQOund.

FULL
[8COPe:FULL]

Selectis a fult size Oscilicscope display for the RF Generator, Receiver and Duplex Operaticn
Screens.

HORIZontal n
[SCOPe:HORIZontal nj

Sels Horizontal Time Ofiset to n major divisions. nis an integer from -12 to 12. -12 to -1 are
major divisions before the trigger. 1 to 12 are major divisions after the trigger.

iNPut:
Fil.Ter:

CWEight:STATe b
[SCOPe:INPul:FILTer:CWEight:STATe b]

Enables Internal C-Weight filter if b is 1, disables if bis 0.
HPASSs:

FREGQuency f
[SCOFPe: INPut:FiLTer HPASs FREQuency f]

Sets Internal High-Pass frequency to f kMz. Bange of fis 0.2 tc 100,

STATe b
[SCOPaINPut FiLTer HFASs:5TATe bj

Enables Internal High-Pass filter if b is 1, disables if bis 0.
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SCOPe:
INPut:
FiLTer:
LPASs:

FREQuency f
[SCOPe INPut:FiLTer:LPASs:FREQuency f]

Sets internal Low-Pass frequency to f kHz. Range of fis 0.2 to 50.

STATe b
[SCOPe INPut:FiLTer:LPASs . STATe b]

Enables internal Low-Pass filter if bis 1, disables if bis 0.
NOTch:

FREQuency f
[SCOPe INPul:FILTer:NOQTch:FREQuency f]

Sets Noich center frequency to f kHz. Range of fis 0.5 t0 1.5.

STATe b
[SCOPe:INPut:FILTar:NOTch:STATe b]

Enables Internal Notch Filter if b is 1, disables if b is 0.

Example:

SCOP:INP:FILT:NOT:FREQ 1.5 // Sets Oscilloscope Input Notch Fillter
/4 center freguency to 1.5 kH=z.

SCOP:INP:FILT:NOT:STAT 1 // Enables Internal Neotch Filter.

INTernal type
[SCOPe:INTernal type)}

Selects type as Internal Oscilloscope Input. Select from: IF {Revr IF), DEMOD {Pemod
Audio), POWer (RF Pwr Lvl), SINAD (SINAD/BER), FUNCtion (Func Gen) or
XAUDIO (Ext Mod).

LEVel n
[SCOFPea:LEVe!l n}

Sets Trigger level to n. Range of nis 0 to 255 with 0 corresponding to the bottom of the
Oscilloscope Display and 255 corresponding te the top.

LiVe b
[SCOPe:liVe b

Selects Live Trace Mode for the Oscilloscope. If bis 1, a SCREEN:SCOPe command is
performed. If bis G, no SCREEN:SCOPe command is performed. Default of optional bis 1,
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SCOPe:
MARKer:

AQFF
[SCOPe MARKer AGFF]

Disables both Markers.
DELTA:

AMPLitude?
[BCOPa:MARKer:DELTA AMPLitude?]

Returns voltage difference of the Trace Marker 1 and Trace Marker 2 crossings In
volts. Valid only for Oscilloscope Inputs AC, DC and GND.

POINE?
[SCOPa:MARKer:DELTA POINt?]

Returns the difference of Marker positions in graticules with 100 graticules equal to the
Oscillcscope display width.

TIME?
[ECOPe:MARKer:DELTA:TIME?]

Returns the difference of the two Marker positions in ms.

TRACK b
[SCOPe:MARKer:TRACK b}

Enables Marker Tracking if b is 1, disables Marker Tracking if b is 0. Tracking feature
keeps Markers a constant distance apart,

Commands for Marker 1 and Marker 2 are identical and are listed as SCOPe:MARKERX
commands. Parameter x is specified as 1 or 2 when the command is entered.

SCOP