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Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
marnual carefully before using. Note that Advantest bears absolutely no responsibility for the resuit of operations
caused due to Incorrect or inapprogpriate use of this instrument,

if the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
¢ Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels, i vou have

any questions regarding warning labels, please ask your nearest Advantest dealer. Qur address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous sitwatien which will resuit in death or serious
personal njory.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.
* Basic Precautions
Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

Iy.

= Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

* When inserting the plug into the electrical outlet, first tarn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
puil it out by gripping the piug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

« Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

* Be sure to plug the power cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if you use an extension cord which does not inciude a safety
ground terminal.

+ Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

» Do not place objects on top of this product. Also, do not place flower pots or other containers
containing liquid such as chemicals near this product.
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Safety Summary

«  When the product has ventilation outlets, do not stick or drop metal or easily flammable ob
jects into the ventilation outlets,

+  When using the product on a cart, fix it with belts to avoid its drop.

»  When connecting the product to peripheral equipment, turn the power off.

» Caution Symbois Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below o
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury {(death or seri
ous injury). :

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relas
ing 1o a restriction on operation.

+ Safety Marks on the Product

The following safety marks can be found on Advantest products.

. ATTENTION - Refer to manual,

@ . Protective ground (earth) terminal.

% . DANGER - High voliage.

: CAUTION - Risk of electric shock.

« Replacing Parts with Limited lL.ife

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfc
mance and function of the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by. factors such
the environment where the instrument is stored or used, and how often the instrument is used
The parts inside are not user-reptaceable. For a part replacement, piease contact the Advant
sales office for servicing.

There is a possibility that each product uses different parts with limited life. For more inforin
tion, refer to Chapter 1.




Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply 3 years
Fan motor 3 years
Electrolytic capacitor 5 years
L.CD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

+ Hard Disk Mounted Products

The operational warnings are listed below.

o

Do not move, shock and vibrate the product while the power is tomed on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very deficate process.

Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An area free from maoisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data,

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guarantee for any loss of data.

» Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
state-provided law. :

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

{3y Ni-Cd (nickel cadmium)

{4} Other
Items possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmiom or arsenic (excluding lead in sol
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:
o An area free from corrosive gas
« Anarea away from direct sunlight
+  Adust-free area

«  An area free from vibrations

Direct suniight O

Cé

OITOSIVE
as

AN ()

A P PN P P P T

Vibration

Figure-1 Environmental Conditions

»  Operating position

Keep at least 10 centimeters of space
_ between the rear panel and any other
Front <y surface

Figure-2 Operating Position

« Storage position

This instrument should be stored in a horizontal
position.

When piaced in a vertical (upright) position for
storage or transportation, ensure the Instrument is
stable and secure.

Froag

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

This instrument can be used safety under the following conditions:
«  Altitude of up to 20600 m
« Installation Categories I1

= Pollution Degree 2
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NETWORK ANALYZER PROGRAMMING GUIDE

PREFACE

This manual describes how to create and execute BASIC programs tsing the buikt-in editor in a main enit of the
R3752/53/64/65/66/67H Series, R3765/67G Series or R3754 Series.

1. Relevant manuals
« Manuals that describe the names, functions and key operations of the network analyzer.

R3752H series Operation Manual

R3753H series Operation Manual

R3764/66H series Operation Manual

R3765/67H series Operation Manual

R3763/67G series Operation Manual

R3754 Series Network Analyzer User Manual (Functional Descriptions)

« Manuals that describe the built-in BASIC and GPIB

R3752/53H, R3754 series Programming Manuaj
R3764/65/66/67H, R3765/67G series Programming manual

2. Distinction of panel key and soft key in this manual.

Panel keys : (Exampte) [CH11,15]
Soft keys : (Example) (POWER}, {LOG MAG)
IBM PC keyboards :  (Example) ENTER, Backspace

3. Distinction between the commands used in this manual

Commands entered from the keyboard :  (Example) EDIT command, Print
Commands selected from ediior menus:  (Example) EDIT command, Print

Preface-1
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i1

1.2

1. Introducson

Introduction

The R3752/53/64/65/66/67H Series, R3765/67G Series and R3754 Series (analyzers) supports the BASIC
programming environment, so BASIC programs created on external personal computers etc. can be executed.
In addition, the editor described in this manual can be used to develop programs.

Features of the BASIC Language Provided

The BASIC language can load and execute BASIC programs without line numbers. When a BASIC program
without line numbers is loaded, it is numbered automatically from the first line. Since line numbers are not
necessary, program editing can be performed easily.

Program files can be loaded and executed using the editor. When the programs are executed with this editor,
any errors oceurring during the execution (runtime error) are traced.

When an error occurs, the caursor moves automatically to the line where the error was occurred. Almost every
command prepared in this editor can be executed from the menu, and so the commands can be easily carried
out without referring to the manual.

Equipment Hardware Environment

The following hardware environment is required for use of BASIC and the editor.

«  Network analvzer R3764/65/66/67H Series, R3765/67G Sertes or R3754 Series
Or network analyzers with system software version BOO or higher, R3752/33H Series.

+  IBM-PC compatible keyboard 10! or 106
«  Lixternal CRT display (for R3752/64/66H Series)

1-1



NETWORK ANALYZER PROGRAMMING GUIDE

2. Fundamentals of Programming

2.  Fundamentals of Programming

2.1 Program Mode

2.1.1 Starting the Program Mode

1. Starting the program mode

To create a BASIC program using the key board connected to the network analyzer, the system must
be switched to the program mode from the measurement mode.

+  R3752/64/66H series
Sinee the program mode is starfed automatically when the power is switched on, no special operation
is necessary with this series.

+  R3753/65/67H Series, R3765/67G Series and R3754 Series

When the power is switched on, the measurement mode is started automatically with these series. To
switch to the program mode, proceed as follows:

1. To enter the program mode, press {RUN] on the front panel.

The program menu is displayed and the cursor appears on the screen. (Refer to
Figure 2-1.)

(3]

To exit the program mode, press any key on the front panel except [CHE] or
[CH2].

When the program mode has been exited, the cursor disappears from the screen.

Figure 2-1 Program (Direct) Mode Screen



NETWORK ANALYZER PROGRAMMING GUIDE

2.1.1 Starting the Program Mode

2. Program mode state
BASIC commands and programs can be entered from the external keyboard when in the p1
mode.
The program mode consists of the “direct mode” and the “edit mode”. When first entered, i
gram mode 1s set to the direct mode.
34 In the direct mode, entered character strings are executed immediately after they are sent to ]
directly. (Refer o 2.1.2.5
Tn the edit mode, entered character strings are not executed immediately. {Refer to 2.6.)

©e

en . : .

s:rn The measurement can also be performed when in the program mode. In the direct mode, th
v sured waveform is left as the waveform displayed. Character strings entered and the PRINT
of the BASIC are shown overlapped with the measurement waveform.

W

ens The part in which the character string is displayed is called the “text screen”, and the part in
the measurement waveform is displayed is called the “measurement screen”. These two scre
’ displayed synthetically.
11(} " . - . Il
As a result, the characters on the screen may not be clear, depending on their position in rek
the measurement waveform. If this occurs, use one of the following methods. (Refer to {3).)
3. Methods used for displaying text clearly.
There are two methods as follows:
2W
v Disable the measurement screen using the DISP statement to display the text screen only (thx
form data cannot be seen ).
5618
; «  Divide the full screen into two parts: the upper and the lower (the upper is the measurement :
: and the lower is the texi screen.).
1. Press {DISP] key of the front panel.
2. Set the display menu to DUAL CH OFF and SPLIT CH ON.
Es
3. Set the scroll area to the lower part of the screen by using the CONSOL
; ment in the program mode.
ann

NOTE:  Only the active channel is available in this method, This method is not available when dual ch
ON (DUAL CH ON).

____ i
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2.1.2 Direct Mode

2.1.2 Direct Mode

In the direct mode. the cursor move key cannot move freely. The characters entered from the kevboard are

displayed at the position of the cursor. When a character is input, the cursor moves one position to the
right.

To remove a character, press the Backspace key.

When Enter is pressed, the entered character string is executed as a command.
There are two ways to input commands from the keyboard.

°  Inputting a command which is executed immediately (direct format).

Creating a processing procedure using multi-commands (program format).

When the direct mode is used, each statement of BASIC is executed directly and its” operation can be

ensured. I the stagement is executed in direct mode, the operation of the statement can be ensured even if
the program is not executed as a whole,

*  Executing commands in direct mode

I. Enter CLS and press Enter, so that the full text screen can be deleted.

2. Input the following statement.

PRINT 245

3. Press Enfer and execute the input code.

When the PRINT statement is executed. 7 is displayed in the text screen.

2
LS
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2.2 BASIC Instructions by Command

2.2

2.2.1

BASIC Instructions by Command

When a command is input in the direct mode, it is executed at once and the result is output immed
is used only for calculations or commands which do not need to be stored, such as afist of programs-
been input so far,

PRINT Command

The PRINT command is used to evaluate equations entered after PRINT and it dispiays the resul
screen. It can also be used to display character strings instead of equations on the screen.

= Calculanng equations using PRINT and displaying the results on the screen.

The four fundamental operations of arithmetic (addition,substraction, muitiplication and div
BASIC are expressed with the plus sign (+), minus sign { - ), asterisk mark ( * } and slash o
The power of number is expressed with the caret { 4 ).

Input the following statements while in direct mode, then press Enter and check the results ¢

eration.
Operation Result
PRINT 2.0+3.0 5.0
PRINT 2.0-3.0 -1.0
PRINT 2.0%3.0 6.0
PRINT 2.0/3.0 (0.66666666666
PRINT 2.003.0 8.0

»  Displaying character strings on the screen.

A character string is a sequence of ¢haracters enclosed in double quotation marks ™ 7.

1. Input the following statement,

PRINT "Hello, world”

2. Press Enter.

Execution result: Hello, world
Calculation results can be assigned to a variable and then output by using that variable.
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2.2.2 Assignment Command

2.2.2 Assignment Command

The assignment command is used to assign the <expression> on the right of the equal mark { =) to the
<variable> on the left.

The content of the <expression> is available for numerics or character strings. However, the type of
<expression: must be the same as that of<variable>. When the type is mismatched, it 1s assigned in accor-
dance with the type of the left <variable>.

¢ Assigning calculation result

1. Input the fellowing statement,

2. Press Enter.

Enter the following to dipslay the value of A,

PRINT A1

Execution resuit: 64.0

3.  Enter the following to dipslay the vaiue of B.

PRINT B

Execution result: 13.0

In these example, the equations (5+2)% and 2x5+6+2 are calculated and the answers are assigned to A and
B, respectively. The contents of A and B are then displayed using the PRINT command.

2-5
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2.2.2 Assignment Command

2.2.2 Assignment Command

The assignment command is used to assign the <expression> on the right of the equal mark (=} o the
<variable> on the left.

The content of the <expression> is available for numerics or character strings. However, the type of
<expression> must be the same as that of<variable>. When the type is mismatched, it is assigned in accor-
dance with the type of the feft <variable>.

+  Assigning calculation result

1. Input the following statement.

L= {532
B=2%5+6/2

[

Press Enter.

Enter the following to dipslay the value of A,

PRINT AL

Execution result: 64.0

3. Enter the following to dipslay the value of B.

PRINT B

Executton resuit: 13.0

In these example, the equations (542)° and 2x5+6+2 are calculated and the answers are assigned to A and
B, respectively. The contents of A and B are then displayed using the PRINT command.
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2.3 Creating and Executing Programs

2.3  Creating and Executing Programs

In the program mode, programs ate stored in the memory, then a command is executed. As a resulf;;
program has been executed it still remains in memory, even when the command, having been execu;
appears. These programs can be executed several times.

2.3.1 Program Input and Execution (LIST, RUN)

Programs can be input by adding a line number to the front of comimand imput statements describec
A line of this type is called “program line” while a line without a specified line number is catled “co
fine”.
(Example) 10 PRINT 2+5: Program line with line number 10

PRINT 245 : Command line

Hach program line of BASIC is preceded by a line number. The line number indicates the sequen
which the program lines are stored into the memory, and the program execution follows this orde

+  Program example

10 As{B+3)*2
20 B=2*b.n/2
30 PRINT A
40 PRINT B
50 gTOF

I. Displaying the program lines (LIST).
The LIST command is used to display a list of the program lines in the scrolt area of the scre

1. Input the following'command.

LIST

2. Press Enter.
2. Displaying part of the program (LIST start line, end line).
LIST starting line, or ending line is a command to display the program list of the specified iin

NOTE:  If the starting line is omiited, the program is displayed from the first line to ihe end line
1f the end line is omitted, a list from the start line 1o the last line of the program is disp!
both of the two lines are omitited, the entire program is displayed.

1. Input the following statement.

LIsT 10,40

2. Press Enter.
EExecution resuit: displays the program from line 10 to line 40.

fac] i
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2.3.2 Secratching Programs (SCRATCH}

3. Bxecuting a program after the input is completed. (RUN)
The RUN command is used to execute the program entered.

{.  Input the following command

RUN

2. Press Enter.

Execution result: If there is no input mistake, “64.0” and *13.0” will be displayed
on the screen.

2.3.2 Scratching Programs (SCRATCH)

The SCRATCH command is used to erase the programs and variables that have been input, When entering
a mew program, be sure to erase the programs entered previously.

= Scratching programs

1. Inmput the following command.

SCRATCH

2. Press Enter.
Execution resuit: The following message is displayed on the text screen.
BASIC Ready

233 Input data during program execution

in the programs mentioned above, the calculation data has been integrated mto the programs in advance.
The following is a program which is designed to allow the user to enter the data, and then print out the
result,

+  Program example for calculating the area of a triangle

Input CLS command to clear the screen.

‘i\)

Input the foliowing program.

10 INPUT TEIHEN 7?=" A
20 INPUT “TAKASA ?=" B
30 C=A*B/2

40  PRINT "EOTAER", C

50 STOP

3. Input the Run command to execute the program.

4. You can now enter values for “TEIHEN?=" and “TAKASA7=" using the key-
board.
The area of triangle is calculated and displayed as “KOTAE”.
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2.4 Saving Programs (INITIALIZE, SAVE)

2.4

Saving Programs (INITIALIZE, SAVE)

Programs mput with line numbers will be stored in memory, however they will be lost when the |
turned off. To save programs to floppy disks, use the following procedure.

Prepare a floppy disk and initialize it with INITIALIZE command. The initialization is writing the ne
information on the disk in order to enable it to be used on the network analyzer. INITIALIZE canb
viated to INIT,

NOTE:  2DD floppy disks cannot be initialized with a 2HD format.
Conversely, 2HD disk cannot be initialized with the 2DD format.

The software stracture of a floppy disk in the network analyzer is the same as that of MS-DOS. Tt
the floppy disks initialized with the MS-DOS format can be used just as they are.

When a floppy disk initialized by a personal computer is used, it is not necessary to use the INIT
command. However, a 2HD floppy disk initialized with 720k bytes and a 2DD floppy disk initiali:
1.2M bytes or 1.4M bytes cannot 1o be used.

» Initializing floppy disks (INITIALIZE)
For the 2DD floppy disk:

1. Close all the opened files with the CLOSE * command.

2. Insert the floppy disk into the drive.

3. Input the following command.

INTTIALIZE T“MYDISK” O

1f it 1s executed, the floppy disk is initialized and its name is “MYDISE
ume names can be up to 12 characters long, and can be chosen freely.
The size of the floppy disk after initialization is 720K bytes.

s For the ZHD floppy disk

Specifications are as foliows.

Writing format Sector Size | Secior count of each drag | Total capacity
INITIALIZE “MYDISK” 1 | 1024 bytes 8 sector 1.2M bytes
INITIALIZE “MYDISK” 2 | 512 bytes 18 sector 1.4 M bytes
INITIALIZE “MYDISK™ 3 | 512 bytes 15 sector 1.2M bytes

¢ Saving a program (SAVE) _
To save a program to a floppy disk, use the SAVE command.

1. Insertthe initialized floppy disk into the drivé.

2. Input SAVE 'comfnénd.

SAVE TA:MYFILE.BAS”
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2.4 Saving Programs (INITTALIZE, SAVE)

NOTE:  The file name can be up to 8 characters and have an extension of 3 characters al most. When a file is saved
with the same name as that of the file which has been saved previously, the old program will be overwritien
and lost,

Although the program has been saved,it still remains in the memory so long as the power is on.

When creating a new program, input it after deleting the old with the SCRATCH command.

When a sub-directory is created after the floppy disk is formatted with a personal computer, the program can
be saved in this sub-directory.

When a program is saved in a sub-directory, specify the directory name in front of the file name.

SAVE “A:MYSUBL/MYFILE.BAZ”

In this example, the program is saved under the directory “MYSUB1”.
However. there is no function available which can be used to create a sub-directory in BASIC.

g3
H
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2.5 Loading Programs (1.OAD)

2.5 Loading Programs (LOAD)

To read out the stored program from the memory (LOAD), use the LOAD command.

1. Insert the floppy disk into the drive.

2. Input the LOAD command.

LOAD  "A:MYFILE.BAS”

NOTE:

1. Input the file name under which the program was saved.

2. When the new program is loaded, the program entered previously is removed.
(The LOAD command is executed with the SCRATCH command.)

2,51 Searching File Names (CAT)

When you forget a file name or want to know which files are saved in a floppy disk, use the CAT ¢

1. Insert the floppy disk into the drive.

2. Input the CAT command.

CAT

Execution result: The following is displayed in the scroll area of the e
NO  :File Name Bytes At
1 ‘MYFILE.BAS 41§ 0

The information shown on the screen from left to right represents tt
number, file name, character counts of file and file attribute.

2.52  Outputting to Printer (GLIST, LLIST)

A copy of the program can also be printed out on the printer using a printer device.
Printer oatput can be performed in the following two ways.

«  Using the GLIST command, output to a printer via GPIB.

+  Using the LLIST command, output to a printer which is connected with a serial port.

The writing methods of these two commands are the same. However, when GPIB 1s used, th
GPIB should be set to SYSTEM CONTROLLER in advance and the GPIB address of printer i
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2.5.2 Outputting to Printer (GLIST, LLIST}

«  Printing on a GPIB printer of address 18.

L.

2.

Inpat "CONTROL 7;1” then GPIB mode tarns to SYSTEM CONTROLLER.
Input "PRINTER 187 and set GPIB address of printer.

Input GLIST command.

GLTST 10,140

BExecution result: Prints out the lines from 10 to 100,

J

-11
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2.6 Editing Mode

2.6

2.6.1

2-12

Editing Mode

The edit mode is used to edit programs.

When program editing is performed in the direct mode, the cursor cannot move freely. Therefore, to
a program line that has been input previously, it is necessary to redo the whole line. This is very incom

Tn the edit mode, alt the operations necessary for the programming, from program editing to program
tion, can be performed by operating the pull-down menu. This program environment is called “BASH

Here, you can edit simple programs with this editor. For details abous the editor, refer to * 3. Fune
BASIC Editor™.

Starting the Editor

«  Turning to edit mode
Press F12 on the external keyboard to enter the edit mode. In the edit mode, the screen ap
shown in Figure 2-2.
The measurement waveform and the text are not shown on the editor screen.

Figure 2-2 Screen of Edit Mode
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2.6.2

2.6.3

2.6.2 Programuning Environment of Editor

Progranmuming Environment of Editor

There are many programming tools available in the editor.
Program editing, file management, printing, and other functions can be performed.

There are several menus in the menu bar at the uppermost place of the editor screen. The commands used
to control the programming environment can be found here. By using these commands, creating and revis-
ing programs can be carried out in the view window.

Opening Menu

Almost every command of the editor can be executed by choosing it from the menu. The menu bar is laid
out in the order from ieft to right corresponding to the function keys (F1, F2 ...) on the keyboard.

To open a menu, press the corresponding function key.
If the menu has been opened, selecting commands is done using the direction keys ( T, J, = =)

*  Procedure for opening menu
1. Press FI to select F1: File menu,

Using T and 4, vou can choose any command in the opened meng.
Using ¢ and —. you can open any menu in the opened menu.

L]

To close the menu without executing a command, press the Ese key.

Ty Curssr: fo0t:uail

Figure 2-3  F1: File Menn
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2.6.4 Choosing the Edit Command

2.64 Choosing the Edit Command

To choose and execute edit commands, choose the target command from the meny using T.

dnd press Enter. :

If a command name is followed by ellipsis dots (...), after selecting the command, a dialog box
=ap shown in Figure 2-4. If a command name is not followed by eliipsis, the command is execut
edi ately.

2.6.5 Using a Dialog Box

When a command, whose name s followed by ellipsis(...) is executed, a dialog box appears,
presents the necessary information before executing a command by using the dialog box.

h

1. Components of a dialog box
Dialog boxes are used to provide editor information.

Components Explanation
Text field Used to input text such as a file name, etc.
List box Used to select one item from several items.
Command button Shows usable keys

2. Operation of a dialog box
If you open a dialog box for the first time, the default setting 1s displayed.
After that, if you open the dialog box, the previously selected setting is displayed.
To choose any items in a dialog box, use Tab, ¢ or —.

*  Opening the dialog box of the Open ... command in Fi: File menu
1. Press FI 1o open the F1: File menu.
2. Press 4 until the epen ... command is highlighted,
3. Press Enter to open the dialog box.

4. Press Tab or — continually to move the cursor to the “Catalog :” list |

¥

|

|

When there are a lot of #tems in a list box, changing the selection in t
be carried out by pressing 4.

=
(2]

5. Press Esc to close the dialog box, without reading the file,

2-14
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2.6.6

2.6.6 Executing the Edit Command Directly

Figure 2-4 Dialog Box of Open ... Command

Executing the Edit Command Directly

The edit command can be executed directly when it is used in combination with the shorteut keys.

It is rot necessary to open the menu and choose a menu command when the edit command is executed
directly.

The shortcut keys can be used with the main edit commands.
1. Shortcut keys used for choosing commands
The shortcut keys used for a particular command are indicated to the right of the command name.
{Example) When cutting and pasting
The cut command of the F2:Edit menu can be executed by pressing Deleie, holding the
Shift key down. The Paste command, by pressing Insert, hoiding the Shift key down,
2. Other keys used in combination
Almost every key is used in combination with Shift, Alt, Cirl snd the function keys: Insert, Delete,
T4, &, -, etc.

(Example) When préssing «— or —, the cursor of the screen can be moved to the left or right. To
move the cursor to the left or the right from the word where it currently located, press
& or —, holding the Cirl down.
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2.6.7 Closing the Editor

2.6.7  Closing the Kditor

= (Closing editor
1. Execute the Quif command from the F1: File menu.

el 2. When a program has not been saved, a message appears asking whethe

to quit without saving the program.
+py Pressing ¥ changes the environnient to direct mode without saving the
grag Pressing N returns the screen to the original edit and executes the pro;

again after saving the file.

]



NETWORK ANALYZER PROGRAMMING GUIDE

2.7 Editing Programs

2.7 Editing Programs

This section explains how to edit a program using the editor.

Fditing a program refers to operations which can revise,add to of correct a written program, When a program
line is input in the direct mode, a line number must be included. However, line numbers are not necessary in
the edit mode.

When a program file without & line number is specified, BASIC adds the ling number automatically. -

CAUTION:  The program examples described luter are shown without line numbers.

2.7.1 Inserting Characters

When you want to insert characters into a line which has been programmed, move the cursor to the char-
acter behind the location where you want to insert them, then input the characters.

After doing this, all the characters, from the cursor position to the end of the line, move to the right by one
position,

« Inserting characters

1. Input the following program line.

PRNT "NUMBERF4

2. Press the ¢ key to move the cursor to the N of PRNT.

PREDT "HUMBER”

3. Imput L 1is inserted into the location of N and the characters following N is
moved 1o the right.

pr1fT "NUMBER”

Pressing Insert adds a space at the cursor location. All the characters following
the cursor move to the right by one position and the space is displayed at the cur-
sor location.

In a program, up to 511 characters can be entered on each line.

However, the screen can only dispiay up to 80 characters on one line.

1f you press — key to move the cursor to the last character of the displayed line,
the remained characters are displayed in the screen.

To display the first character of a line, press ¢~ key and move the cursor to the
first character of the displayed line.

)

-17
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2.7.2 Inserting Lines

2.7.2 Inserting Lines

When you want to insert a new line between two lines in a program, press Insert while hoiding

Ct

b=~

+ Inserting lines

1. Input the following program line.

INFUT A
Cc=n*gH]

-~ 2. Add acommand line called * INPUT B” between “ INPUT A™ and “
_ this program as follows.

of Press the Home key holding Cerl down. The cursor moves to the head

INPUT 2
El=n*p

i 3. After the cursor has been moved to the head of line, press Insert wh
Ctrl down.

A blank line also can be inserted by pressing Enfer. In this case, t
moved to the head of the next line.

i

ol

_— o To split a line into two parts, press the Insert key while holding Ctr dc
| the cote Enter at the middle of the line. This causes the characters from
posttion to the end of the line to move to the second line.

2-18
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2.7.3

2.7.3 Deleting Characters and Lines

Deléting Characters and Lines

To delete characters, press Backspace or Delete.

When Backspace is used, one character to the left of the cursor is deleted, and the cursor and all the char-
acters from the current cursor position to the end of the line are moved one positior: to the left.

When Delete is used, the character of the current eursor position is deleted and the characters from the right
of the cursor to the end of the line are moved one position to the left.

1. Deleting characters with Backspace

1. Input the following line.

PRIINT “a*E]

2. Move the cursor to the position of the second I using the cursor move keys.

prRIENT 22

3. Press Back&pace.

The first 1 is deleted, and the characters INT “A™ are moved to the left.

pripinT  var

If Backspace is used at the head of the line, the lines can be connected.
The cursor and the cursor resident line will move up to the end of the previous
fine.

2. Deleting characters by the use of Delete

1. Input the following line.

PRIINT ]

-

Move the cursor to the position of the second I using the cursor move keys.

prIfNT X

3. Press Delete,

The 1 at the cursor position is deleted and the characters NT “A” are moved to the
feft.

PRIMT X

If Delete is used at the end of statement, the lines can be connected.
The next line wilt move 1o the cursor position completely.

2-19
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12.7.4 Block Editing

274 Block Editing

Block editing is an operation used to specify the edit lines in an integrated way.

Using the editor, editing can be performed on both the characters and lines. When the lines
in an integrated way, deleting and moving can be performed in a wide range in integrated was
grated lines are called “block™. To select a block, move the cursor to the head of the tdrget
the mark, then execute the edit command.

o -
—

Setting mark

The mark is set at the head of block editing line.

I Input the following program line.

INPUT A
INPUT B
C=A+B
PRINT Al

3

Move the cursor to the head of the line C=A+B, using the cursor i

INPUT A
INPUT B
Elensn

PRINT A

3. Press Space while holding Crri down.

When the mark is set,” Mark set” is displayed in the message line.
The mark is also vsed for memory of cursor position in addition to t
ing. If vou press Space while holding Alt down, then the mar
exchange. The cursor moves to the mark position, and the mark is
rent Cursor position.

Cnt and copy
The cutting and copying can be performed when the block is selected with the set marl

NOTE: When the mark is not sel, the cutting and copying cannot be performed.
In this case “ No mark in this window 7 is displayed in the message line.

Cutting a block of lines selected for block editing means that the selected lines are dele
grated way.

To copy a block means that the copying is performed for the selected block.
The cut block and copied block are stored in an area of memory called the “clip board’

The contents of the clip board cannot be viewed directly. They are displayed when
formed. Anytime cutting, copying or line deletes are executed, the lines or text are stor
board. The clip board will contain the most recent lines or text.

The content of clip board can be inserted at the cursor position by using the pasting
scribed later.
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2.7.4 Block Editing

+  Executing the Cut command

1. Input the following program lines.

INPUT A
INPUT B
C=ha+B

prIvT A

2. Move the cursor to the end of Hne after the mark is set at the head of C=A+R.

3. Press F2 1o open the F2: Edit menu.

4,  Execute Cut command.

INPUT A
INPUT B
PRINT A

The selected text is sent to the clip board.
Only one text block can be sent at a time,
If you press Backspace while holding Shift down, the command can be executed
with one key operation.
If you press Backspace only, merely one character to the left of the cursor posi-
tion is deleted.

3. Pasting a text block

The text in the clip board remains until new text is sent to the clip board or the editor is closed.

»  Pasting program line

1. Input the following program line

INPUT B
INFUT B
C=A+RB

PRINT A

2. Press Space while holding Ctrl down to set the mark at the cursor position.
3. Use the arrow key to move the cursor to the head of C=A+B.

4. - Press Space while holding Ali down, then the mark and cursor eﬁchange.
5. Press F2 to open the F2: Edit menu.

6. Execute the Copy command.

7. Press F2 to open the F2: Edit menu.
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2.7.4 Block Editing

8. Execute the Paste command,

INPUT A
INFUT B
C=h+R
PRINT
C=ALB
PRINT A

O

=2

1f you press Insert while holding Shift down, this command can be
one key operation.
If you Press Insert only, one space is inserted into the cursor pos
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3, Functions of BASIC Editor

3. Functions of BASIC Editor

In this chapter, variois BASIC editor functions described in ** 2.6 Editing Mode™ are explained in more
detail. As mentioned above, all the operations necessary for programming such as editing and debugging can
be performed using the puli-down menu holded by editor.

The following items are described.
«  starting the BASIC Editor

»  executing menu commands

= selecting dialog box options

«  scrolling list box

«  selecting dialog box and text in windows
+  changing the window size
»  using the direct screen

= using the watching window

3.1 Starting the BASIC Editor

The editor can be started from the external keyboard. (Refer 10 3.1.1.)

311 Sarting the Editor

+  Changing to the edit mode

Press F12 of the external keyboard.
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3.1.2 BASIC Editor Screen

3.1.2 BASIC Editor Screen

When the editor is started, the editor screen is displayed.

In this screen, the measurement trace and BASIC text screen are not displayed.

The component parts of an editor screen are shown in Figure 3-1,

i g .. |. Menu bar
v_j f H
— 6. Statys
: M FREQLEEVEL
SFEC-sgescH
GUTPLT 21”0000 OFF” 3. Cursor
50 CLSCURSCR 5,5 i
S0 INPUT "SPEC TaR] = " op
¢ CURSOR £, 5 ,
INPUT CENTER [MHz] = "¢
CURSOR &7 .
INFUT CSEON D = s :
QUTPUT 31, "FREQHCENT e 2. View window
QUTPUT S15"FRERQISPAN 7, 3, "MHZ”
WAIT 1000
?
CI=CH1E+0B
S1=2¢1E408
!
5229172
PO=C1-52
P1=1+82
1250 .
(Fead 56 1ines] < 3. Message line
Figure 3-1  Component parts of a Editor Screen
I. Menu bar Shows the name of each menu,
2. View window Shows the text of a program.
3. Cursor Indicates the position where the texi is {0 he input an
de The cursor appears in the active window.
4. Title bar

Shows the buffer name-file name of program and sut
For a BASIC program, the buffer name i< represenie
For other subfiles except represented as the same as |
For files added by editing, an asterisk (*) 1s displayec
of title bar.

5. Message line Shows any errors occuring in the course of editing an
information.

6. Status Shows the status '(Overwrite/Marked/Cursor) of the e

Overwrite: shows Insert/Overwrite mode.

Marker: shows the status of the text block.
(Specifies text range)

Cursor: shows the position of the cursor on the ser
V.

B,
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3.2 Opening Menu and Execuiing Command

3.2 Opening Menu and Executing Command

Each command of the editor can be found in the pull-down menus of the menu bar. Figure 3-2 shows one of
the pull-down menus. F1 : File menu.

Figure 3-2 F1 : File Menu

The programming environment is designed to make operation as simple as possible.
After the menu is opened by pressing function keys, commands can be executed. (Referto 3.2.1.)

In addition, some commands can be exccuted directly using their associated shortcut keys without opening
the menu. {Refer to 3.2.2.)

For commands followed by an ellipsis (...) there are options associated with the command which need to be
specified before it can be execited.

When commands of this kind are executed, a dialog box appears in the view window so that the particular
options for that command can be specified.

Lad
i
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3.2.1 Executing Commands through key operation

3.2.1

Executing Commands through key operation

This section describes the method used to open menus using the external keyboard and exec
commands.

To open a menu, press the function key (FI to F5) to the menu name.

If you press ¢ or ~ after a menu has been opened, then the menu to the left or right of th
opened.

When a menu is open, its’ commands are displayed, and the current selection is indicated i
Press T and \L, to move the selection up and down.

Press Enter, to execute the selected command.

To cancel the command, press Esc and the current menu is closed.

When a command followed by an ellipsis (...) is executed, a dialog box appears on the sc
items necessary for command execution.

To cancel the command and close the dialog box, press Esc.
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3.2.2 Bxecuting Commands using Shortcut keys

3.2.2 Executing Commands using Shortcut keys

This section describes command execution using the shortcut keys.

Using the shortcut keys, the menu commands can be executed using one key stroke.

Table 3-1 shows the functions of the BASIC editor shortcut keys and a list of corresponding commands.

Table 3-1  Shortcut Key Operation

Key operation Explanation
Shift + Backspace Cuts the selected area.
Shift + Insert Pastes the coatents of the clip board.
Cul+ F2 Cuts from the cursor position to the end of line.
Al + F2 Pastes the contents of the clip board.
Cirl + F3 L.oads the next buffer. ‘
Alt + F3 Shows the Buffer list ... dialog box.
Cirl + F4 Searches for the next target.
Alt + F4 Searches for the next target backward.
Cirl+ F5 Restarts the program from the interrupting position.
Alt+ F5 Starts the program from the beginning.
FI1 Activates the next window.
Shift + F11 Activates the previous window.
Fi2 Converts between the editing screen and output screet.
Shift + F12 Converts the split window alternately.

NOTE:  The key operation Shift + Backspace means press the Backspace key while holding the shift key down.
{The following are same. )

35
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3.3 Using a Dialog Box

3.3 Using a Dialog Box

1. Function of a dizlog box

When it is necessary to choose options before a command is executed, the editor provides
Figure 3-3 and Figure 3-4 show the component parts of a dialog box.

adi

The dialog box performs the following functions.
o allowing the vser to input file names

o allowing the user to set options

Coap s b EO0E sXP

Figure 3-3  Dialog Box for the Open ... Command

10 b BUE Cl
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1070 QUTPUT 31300 OFF
1080 CLg:CUREOR 5.6 ,
1090 TMRUY TSREC (R = TP

1104 CURSHR 5,8 .

INPUT TCENTER [MHZ} = 7,0
URSER 5,7 .

E Ml = 73

150 QUTRUT 31 7PREQICENT 7, C, "MHE”
: OUTRUT 34 "FREQLSPON 7,8, "MHZ”
WRIT 1000

D 1=(HIEH08
)} §1=S41E406
828172
PO=U1-92

Figure 3-4  Dialog Box for the Replace ... Command
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3.3 Using a Dialog Box

Moving the cursor
To move the cursor to an item in a dialog box:
= Press Tab to move the carsor to the next item.
o Press Tab while holding Shift down to move the cursor to the previous items.
Function of each item in a dialog box
»  Path name specifying field :
Shows the path of the current directory.
Inputs a new path name with the Name field or selecis a suitable directory with the Directory box
or ch_anges the path display.
«  Text input field:
Shows the enterad text.
+ Listhox:
Shows a catalog of directory and files etc.
+«  Command button
Shows the catalog of keys necessary for command execution.
Presses the corresponding keys.

To execute the command, press Enfer.
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3.4 Using the Message Line

34

3.5

3.5.1

3.5.2

Using the Message Line

The message line s displayed at the lowest part of the screen.
It is used to confirm command execution or cancellation, or to notify the user when errors ¢

The message line is erased when the next operation is performed.

Using the Window

The part showing the loaded program is called “ View window * T he view window can perf
editing.
For files and programs being edited, a buffer name is added in addition to the file name.

Among the files in the course of editing, those not displayed in the view window can be fo
the buffer name.

For BASIC programs, the buffer name is “main™.
Among the files being edited, the buffer name:main can be executed.

Function of Each Window

View windows can be split into two parts : the upper and the lower.
. When the window is split, two parts of the same program can be viewed and edited at the

To spiit the view window, execute Split window command using F3 : View menu.

To return the screen to normal, execute the command again,

Changing the Active Window

The window where the cursor is located is called the “active window .
To activate other windows, perform either of the following operations,

Press F11, to activate the windows in the lower part of the screen in sequence.

Press F1 while holding Shift down to activate the windows in the upper part of the sc
sequence,
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3.5.3 Changing the Window Size

353 Changing the Window Size

The window size can be enlarged or reduced according to the number of lines displayed.
Also, a window can be displayed on the full screen.

To change the window size, activate the window whose size is to be changed, and perform the key opera-
tions shown below.

;EZ; Key operation Explanation

Tg Ctrl + PageUp Entarges the active window by one line.
Cirl + PageDown Reduces the active window by one line.
Shift + F12 Causes the active window to be full screen.

3.54 Scrolling the Active Window

Scroll the view window, when you want to see the upper and/or lower parts of a file that are not currently
displayed. :

Press the direction keys to move the cursor to the end of the screen, to start scrolling.

However, scrolling to the left or right can be performed only on the current cursor line.

Key operation Explanation
Home Moves to the beginning of a file.
End Moves to the end of a file.

Pagelp Scrolls one page up.

PageDown Scrolls one page down.

Ctrl + Home' Moves to the beginning of a line.
Cirl + End Moves to the end of a line,
Cri+ T Scroils one line up,

Cirl + 4 Scrolls one hine down.

3-9
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4.Fi: File Menu

4. F1: File Menu

Fi: File menu is used for editing files in BASIC.

Executing the commands of F1: File menu, allows you to create a new file, load files from a floppy disk or
revise a file.

Using the commands of F1: File menu, you can also print files on a line printer or end the operations of the
editor.

rked:l COFEY  Cuezort [O00T ;00013

»  New command
Removes the BASIC program which was previously loaded.
Use it when you start to write a new program.
+  Open ... command
Loads a program which has been saved to a floppy disk.
Select the file from the files listed in the dialog box or the catalog of directory.
*  Insert... command
Merges-the contents of two tiles into one file.
*  Save command _
Writes the contents of a file displayed in an active window onto a floppy disk file.
«  Save as ... command
Writes a file in the course of operation into a floppy disk file with a specified name.
»  New subfile command
Creates a normal text file. This subfile can not be executed.
«  Open subfile command
Loads the program stored in a floppy disk and the ordinary file as a subfile.

*  Close subfile command
Releases the editing text file from memory.

+  Print with ST1O command

Outputs the file contents displayed in an active window from the SI10 port.

4.1
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4.1 New Command o

4.1

4-2

*  Print with GPIB command

Outputs the file contents displayed in an active window from the GPIB port.
*  Save and exit command

Writes all the files being edited into a floppy disk and closes the editor.
*  Quit command

Closes the editor.

New Command

The New command of the F'1: File menu deletes all of the BASIC program that has beer |
so that a entirely new program can be entered, n

When a program in memory is not saved, the following message is displayed in the meé$ag
Discard changes [y /n]? :
Pressing ¥ releases the program from memory without saving it to a floppy disk, and: any
edited are displayed in the active window. i

Pressing N starts to edit another buffer,

Execute the New command after saving it to a floppy disk with the Save command or the |
mand.
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4.2

4.2.1

4.2 Open ... Command

Open ... Command

The Open ... command is used to load a program which has been saved to a floppy disk.

When this command is executed, a dialog box appears and displays the catalog of files with the extension
“ BAS” in the current directory.

The catalog of other directories and the files in other floppy disk also can be displayed with this dialog box.
When the Open ... command is executed, the dialog box as shown Figure 4-1 appears.

Figure 4-1 Dialog Box of Open ... Command

Specifying Files

The catalogs of directories and the accessible drives are displayed in the Directory box.
The file catalog is displayed in the Catalog box of this dialog box.
When it can not be displayed on one screen, scroll up and down with Tand {, separately.
There are the two ways to specify the file to be loaded.
»  Entering file name directly
Input the file name of program into the Name ficld, and press Enier.
To delete the name displayed in the Name field, press Backspace to delete characters one at a time.

= Selecting from the Catalog box
Keep pressing Tab to move the cursor to the Catalog box.
Use Tand J, to move the highlight indication over to the file to be loaded, then press Enter.

4-3
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4.2.2 Catalog display of Directory Content

4.2.2 Catalog display of Directory Content

Keep pressing Tab to move the cursor to the Directory box. Use T and { to move the highlip

h[i_ over to the accessing directory, then press Enter.

All subdirectories on the selected directory and the catalog of files with the extension “ BAS™
tory are displayed.

in {1
( When Enter is pressed, the file is loaded in the memory.
The following describes how to display the catalog of the directory,
¢+ Display all the files in current directory.
Input # in the Name field and then press Enter.
«  Display the root directory file of floppy disk.
Input A:/ in the Path field and then press Enter.
*+  Display all the files in subdirectory called SUB.
In the Directory box, display the name SUB in highlight and press Enter.
Then, input * in the Name field and press Enter.

*  Dispiay files from the previous directory.
In Directory box, display in highlight and then press Enter.

* Display files whose name is composed of six characters.
Input 727772 in the Name field, then press Enter.

«  Display files whose name begins with B.
Input B* in the Name field, then press Enter.

«  Display files with the extension DAT,
Input * DAT in the Name field, then press Enter.

»  Display files with an extension composed of two characters.
Input +.7? in the Name field, then press Enter.

*  Display files with the last character of its’ extension between B and FEEEE.
Input * %[B-F] in the Name field, then press Enter.

.
.
]
i
:
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4.3

4.4

4.3 Insert ... Command

Insert ... Command

This command is used (o insert the contents of other files inio a working file at the position of the cursor.
When the Insert ... command is executed. a dialog box as shown in Figure 4-2 appears.
The method of using this dialog box is exactly the same as that of the Open ... command box.

THT (6

(FL

CURSIR £, &
i PRINT "M FREG  (907] =
50 PRINT USING "DOCD.LOD™:FR

Figure 4-2 Dialog Box of Insert ... Command

Save Command

The Save command is used t0 save the contents of the operating file to a floppy disk file.

When the file to be saved has been named. the Save command writes it into the file which has the same name
in the floppy disk. )

When the file is not named, the message “ No file name” appears in the message line and the file can not be
saved. Specify the file name and then save it with the Save as ... command.

4-3
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4.5 Save as ... Command

45 Save as ... Command

The Save as ... command is used to save a file currently being operated with the specified name.
This command is used when you specify anew nameto a file or do not change a file that has not be
When a new name is specified to a file, the old file remains in the floppy disk with the originaif

When the Save as ... command is executed, a dialog box as shown in Figure 4-3 appears.
When a new name is entered and saved, the file name in the title bar of window is changed.

i

L
CUITRUT 31, FRERCENT
1 FRED: P

F

i

FePUINTLOFO, 03
-CAINTL{PL, O
iR (A, B, O
AR, B, )

cE/ 01

LTPUT 17 MERK:ACT 17.F

b GUTPUT 513 "MARICLET CENT

WATT 1000

0 (URSOR 5,8 .
PRINT o FRER Oe) =

tefy PRINT USTNG DO, 0007 7R

o

iy

Figure 4-3 Dialog Box of Save as ... Command
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4.6

4.6 New subfile Command

New subfile Command

The New subfile command is used to create ordinary text files. A subfile can be execuied by using F5 : Run
meny.

When the New subfile command is executed, a dialog box as shown in Figure 4-4 appears.

oty TOFEE  Comsaor D0 16 O

0 0
0 b
3 WRIT 1004

il
D CLFaR 5,3 .

270 PRINT "y FREQ ) = ™

560 PRINT USING "DO0D. 000" FR

Figure 4-4 Dialog Box of New subfile Command

Input the Buffer Name with this dialog box. The buffer name is used by the editor to controf the editing of
files internally. When you want to save a file edited in this way, you can do so with the Save command or
you can specify the file name first and then save it with the Save as ... command.

For program files, only one file can be loaded. But for subfiles, more than one can be foaded at the same
time. The subfile can display the file in the course of editing through the butfer name using Buffer list ... of
F3 :View window, or by displaying the file information.

For the BASIC program, the executable buffer name is main. The main must be allocated to the file that is
edited with New and Open ... command.
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4.7 Open subfile Command

4.7

4.8

Open subfile Command

The Open subfile command is used to load text files from a floppy disk. A file loaded with thi
can ot be executed by using F5 : Run menu.

When the Open subfile command is executed, the dialog box as shown in Figure 4-5 appears.

rred: (OFFY  Cuwsor: 00 ﬂl;

TOUT 5137
GJTRUT 317N
40 BAIT 1800
50 | =
CURSOR, 5.3
FRINT "WA FEEG  [MZ] =
PRINT USING "DDCCLLOD™ PR

Figure 4-5 - Dialog Box of Open subfile Command

The method of using this dialog box is completely the same as that in the Open ... command.

For program files, only one file can be loaded. But for subfiles, more than one can be loaded.
can display the file in the course of editing by using the buffer name with the Buffer list ... of F:
dow, or by displaying the file information.

For BASIC programs, the executable buffer name is main. The main must be allocated to th
edited with New and Open ... command, '

~ Close subfile Command

The Clese subfile command is used to delete from memory the subfile being edited in the acti’
When a changed file is not saved to a floppy disk during operation, the foilowing message is dis
message line.

Discard changes { ¥ /1 | ?

Pressing Y erases the current program from memory without saving it to a floppy disk and dis
file which is being edited in the active window.

Pressing N, moves it an editing buffer.

Execute the Close subfile command after saving the file-to a floppy disk with Save command -
command. ' ‘
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4.9

4.16

411

4.12

4.9 Print with S10 Command

Print with SIOQ Command

The Print with SI0O command is used to output the contents of a file displayed in an active window with the
310 port (RS-232 port).

When using the Print with SIO command, connect the printer with the RS-232 port of the network analyzer:

Print with GPIB Command

The Print with GPIB command is used to output the content of file displayed in an active window with the
GPIB port. '

When using the Print with GPIB command, connect the printer with the GPIB port of the network analyzer.

Save and exit Command

The Save and exit command is used to save all those programs edited during_operation from among the files
that currently loaded, and close the editor.
The names of files loaded currently are displayed in the dialog box {)f Buffer tist ... in F3 : View menu.

When file whose name is not specified exists, * No file name " is displayed and the screen returns to the orig-
inal. Specify a name for the file with Save as ... command.

Quit Command

The Quit command is used to close the editor and clear the memory.

When clesing the editor, if there are new files that have not been %aved or programs that have been edited,
the following message will be displayed in the message line.

Modified buffers exist, Saveall [y/n 17
When you press ¥, the editor closes without saving the modified file.
When you press N, the screen returns to the ogigmal.

To close the editor after all the files have been saved, execute the Save and exit command.

40
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5. Basic Operation of Bditor

Basic Operation of Editor

This chapter describes the fandamental methods for using the editor and entering program text.
The following items are explained.

»  Entering text and moving the cursor

+  Deleting and inserting text

e Moving and copying blocks of text

«  Searching and replacing characters, words and statemenis

» A method for copying text from other files

Entering Text

There are two ways to write characters in text : * Insert” and ** Overwrite ”
In the insert mode, the editor inserts the entered characters to the left of the cursor.
In the overwrite mode, the character at the cursor position is replaced by the entered character.

To change between the insert mode and the overwrite mode, press the Alf key and hoid it down, and then press
Insert key.

The current mode can be checked at the starus line.
The following message should appear:

For the msert mode, Overwrite : [ OFF !
For the overwrite mode, Qverwrite ; [ ON |

Selecting Text

When you operate a text block using the editing function, select the range of text first, then specify the part
t0 be edited.

1. Move the cursor to the beginning of target text, press Cirf and hold it down, then
press the Space key to set the mark.

When the mark is set, the Marked : { ] in the status line is shown as ON.

7 Move to the end of the text, then execute the edit command,

Once the Mark is set, the texts from where the mark is set to the text where the cursor is currently is selected.

Indenting Text

You can indent text to make it easier to read.
To indent a text, enter a Space or Tab at the beginning of a line. The indent is set at the column where the
space is added. After this, when the Enter is pressed, the cursor moves to the same position of the next line.
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5.4 Qutline of Edit Command

5.4 OQutline of Edit Command

Moving the cursor in an active window can be performed by the simple combined operations of

following is a catalog of edit command.

Table 5-1 Catalog of Bdit Command (1 of 2)
Key operation 3 Explanation

Moving | € Moves one character left.
Cursor | _, Moves one character right.

Cirl + Moves one word left.

Cirl + - Moves one word right.

T Moves one line up.

d Moves one line down.

Home Moves to the beginning of the file.

End Moves to the end of the file.

Cirl + Home Moves to the beginning of the cursor line.

Ctrl + End Moves to the end of the cursor line,

Alt + Home Moves to another window.

Alt + End Moves te another window.

Ctrl + Space Sets a mark at the cursor position.

Al + Space Switches between the positions of mark and cursor,
Insert Enter Inserts a change line.

Insert Inserts one space.

Cirl + Insert Inserts a blank line.

Shift + Insert Inserts the contents of clip hoard.

Alt + Insert Switches between Insert/Overwrite modes.
Delete | Backspace Deletes the character to the left of the cursor.

Delete Dieletes the character at the cursor position.

Cirl + Backspace Deletes the word to the leftof the cursor position.

Ctrl + Delete Deletes the word to the right of the carsor position.

Shift + Backspace Deletes the selected text,

Shift + Delete Deletes from the cursor to the end of the line.
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Table 5-1

Catalog of Edit Cormmmand (2 of 2)

5.4 Outline of Edit Command

Key operation

Explanation

Scroll

Col+ T

Cirt+ 4
PageUp
PageDown

Cirl + Pageup
Ctrl + Pagedown

Scrolls one line upward.
ScroHs one line downward.
Scroils one page upward.
Scroils one page downward.
Enlarges a window by one line.

Reduces a window by one line.

5-3
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6. F2: Edit menu

¥2: Edit menu

Commands used to write or change between programs and texts are found in F2 : Edit.menu.

Using these commands, you can ¢ut. copy and paste text.

It is necessary to select the text to be edited in advance. For instractions on how to do this, refer 1o " 5.2
Selecting Text ™.

ked: IOFF]  Cursor! [0O01:100013
: + £ + K z:

«  Cut command

Used to remove the selected text and place it in the clip board.
«  Copy command
Used to place a copy of the selected text to the clip board.

+  Paste command
Used to insert the contents of the clip board in the text ai the cursor position.
+  Upper case command |
Used to change the selected text to upper case characiers.

»  Lower case command

Used to change the selected text to lower case characters.

6-1
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6.1 Clip Board

6.1

6.2

6.3

6-2

Clip Board

The clip board is used to store text which has been cut or copied temporarily,

Text which has been cut or copied with the corresponding commands from the Edit menu is stored in the clip
board and remains there until a new selection of text is cut or copied. Only one block of text at a time can be
stored in the clip board. The stored text can be inserted into the text at the location of the cursor using the
Paste command. There is no limit on the number of times the stored text can be pasted.

Cut Command

This command is used to cut selected text from the screen and place it in the clip board. To execute the Cat
command, first select the text to be cut. :
When Cat and Paste commands are used, blocks of text can be moved easily.

+  Moving lines and blocks of text
1. Select the text to be moved. (Refer to 5.2.)
2. Execute the Cut command from the F2 : Edit menu,
3.  Move the cursor to the position where the cut text 1s to be inserted.

4. Execute the Paste command from the F2 ; Edit menu.
= Shorteut key : Shift + Backspace '

Copy Command

This command is used to copy text just as it is, and place itin the clip board. To execute the Copy command,
first select the text to be copied.

When Copy and Paste cornmands are used, part of the prog;am'or the whole program can be copied.
¢« Copying part of the program or the whole program '
i.  Select the text to be copied. {Refer to 5.2.)
Execute the Copy command from the F2 : Edit menu.
Move the cursor to the position where the copied text 1s to be inserted.

Execute the Paste command from the 52 - Edit menu.

woop W

Correct the copied text as required.
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6.4

6.5

6.6

- 6.4 Paste Command

Paste Commﬁnd

This command is used to insert a copy of the contents of the ¢lip board at the cursor position.
The command can be used only when text is stored in the clip board.

»  shorteut key : Shift + Insert

Upper case Command

This cominand is used to change the alphabetic characters of the selected text to upper case characters.
To execute the Upper case command, first select the iext to be changed.

Lower case Command
»  This command is used to change the alphabetic characters of the selected text to the lower case charac-

ters. .
To execute the Lewer case command, first select the text to be changed.

6-3
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7.

7. F3: View menu

F3: View menn

Using F3© View menu, you can split the view window or edit the content of a Joaded file by displaying it in
the view window.

Cursori E0001 100013
7 :

+  Baffer list ... command

Used to look at programs and the buffer cataiog of subfiles that have been loaded from the floppy disk.
In addition, a file can be selected from the buffer catalog and displayed in the view window.

¢ Next Buffer command

Used 1o display the next file in the buffer in an active window.
*  Split window command

Used to split the view window into two parts: the upper and the lower.
»  Execution display command

Used to convert the editor screen and measurement screen.
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7.1 Buffer list ... Command

7.1 Buffer list ... Command

When using the Buffer list ... command, you can see a catalog of the files that have been loaded and select
a target file. The selected file is displayed in the view window,

When the Buffer list ... is exccuted. a dialog box as shown in Figure 7-1 appears. Select a file to be edited.

b EREC
{RULTI

1180 !
1590 C1=Cx1E406
1200 S1=5x1E+08
12151
5275172
Pl=C1-52
A0 P1=C1+E2
125G

Figore 7-1  Dialog Box of Buffer list ... Command
«  Displaying files

1. Execute the Buffer list ... command from the F3 : View menu, a dialog box as
shown in Figure 7-1 appears.

g 7. Execute one of the following operations after displaying the target buffer name
in highlight with the &=, =, Tor  keys.

3. To display the item highlighted in the active window, press the Enter key.

4. To cancel this operation, press the Esc key.
»  Short cut key : Alf + F3
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7.2 Next buffer Command

7.2 Next buffer Command

When more than one file has been loaded into the edit memory, executing the Next buffer command displays
the next buffer in the active window in an alphabetical sequence. When there are no files loaded, this com-
mand does not function.

»  Shortcut key : Crrf + F3

7.3 Split window Command

This command is used to split the view window into two parts ! the upper and the lower.
When the view window is split, you can operate with two parts of a file shown at the same time.

+  Operating with more than one file shown at the same time

i.  Spiit the view window using the Split window command.

9. A file is displayed in the active window when the Open subfile command in Fl
-File menu or the Buffer list ... command in F3 View menu is executed. {Active
window means a window where the cursor is resigent.)

»  Operating with the view window split by the Split window command

i. Execute the Split window command of F3: View ment.

2. When you press Home holding Al down (or press End holding Alt down), the
cursor moves to the other window. Thus, the cursor resident window becomes afi
active window.

3. If you execute the Split window command from the F3 : View menu again, the
active window will be enlarged to fill the entire view window and the other win-
dow will close.

+  Changing the window size

To change the window size, make the window active and then do the following.

Key operation Fxplanation
Ctrl + PageUp Enlarges active window by one line.
Ctrl + PageDown Reduces active window by one line.
Shift + F12 Active window is enlarged to fill the entire screen.

7.4 Execuation display Command

This command is used to display the editor screen and measurement screen of the BASIC alternately. This
command can be used at any time in the course of program editing.

Especially, it is convenient to use this command to ensure the result after the program measurement condition
has been swiched. :

+  Shortcut key : F12
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8. F4: Search Menu

F4: Search Menu

Searching for a certain character string and replacing it with something else can be done by using the com-
mands in the F4 : Search menu. You can use the search function to quickly move to the text you are searching
for. Inaddition, when you want to change a variable name, you can do this easily using the replace function.

LOFF]  Cursor: (OO0 :0001]
) 3

+  Find ... command
Used to search for a specified character string and move the cursor to the position directly after that
string.
«  Find word command
Used to search for a character string that matches the word at the cursor position, and move the cursor
to the position directly after that string.
»  Find again command
Used to search for the same character string again.
+  Replace ... command
Used to search for the specified character string and replace it with new text.
«  Find iabel ... command
Used to search for the specified line label,
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8.1 Finc_i ... Command

8.1 Find ... Command

This command is used to search for the specified character string from the current cursor position. When the
target character string is found. the cursor is moved to a position after 1t.
Character strings may be composed of any character (including spaces etc.).

When the Find ... command is execated, a dialog box as shown m Figure 8-1 appears. Enter the text you
want to search for in the dialog box.

OUTRURE 1, 0D OFFT
s

RSCF

WP CCENTER D) = OO

TPUT b DME) = .8
I

Te0 QUTRAIT 31 FREQICENT 0, HMHE

LM

$156 GUTDUT 311 FREGSRAN 7,5, THHE”
1170 WALT 1000

A C1=CHIEHR
() Gl=Seliedt

Q |

Geeliliz
Y

Figure 8-1 Dialog Box of Find ... Command

The search function searches the entire file from the position of the cursor.

o Searching text

i. Fxecute the Find ... command from the F4: Search menu.

2 Enter the text you want to seach for in the dialog box.

When the specified character string is found, the cursor is moved to a position directly after the text.

When the specified character string is not found, the message “Not found” is displayed on the lower part of
the screen and the cursor is not moved. This message is removed when the next operation is execuied.

#-2
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8.2 Find word Command

8.2 Find word Command

This command is used to search for the word {sequential alphabetic characters) located at tie cursor position
of the active window.

«  Using the Find word command

1. Move the cursor to the word you want to select. The length of the selected word
should be less than one line.

2.  Execute the Find werd command from the F4: Search menu.

8.3 Find again Command

This command is used to search for the same text again. Text specified by the Find ... , Find word and
Replace ... commands can be searched for repeatedly using this command.
When a character string is not yet been entered, the Find again command can not be used.

+  Shorteut keys:  Cirl + F4 (Backwards from the cursor position.}
Alt + F4 (Forwards from the cursor position.)
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8.4 Replace ... Command

8.4 Replace ... Command

This command is used to search for a specified character string and replace it with another character string.
The character string used may be characters. words or a combination of characters and words.

When the Replace... command is executed, u diaiog box appears as shown in Figure 8-2.
Enter the text you want to replace in this dialog box.

© BLELTIN FUNCTION )
ORI KR
100 |
1070 QUIPT ¢
1080 (LS:rCfU R 5.9
b

T "CENTER [MHz].
0 5, 7 ,
INUT " Dl = 7.8
) OUTRUT 313 7FRERICENT 7,C, "MHZ.
50 QUTPUT 51; "FREQ:SPAR 7,3, "MHE”
AT 1000
t

C1=0HIE40B
O S1=3r1E+00

Figure 8-2 Dialog Box of Replace ... Command
*  Replacing the specified text
1. Execusie the Replace ... command from the F4: Search menu.
2. Enter the text you want {o replaced.
3. Enter the text you want to replace the entered text with.

4. Press Enter to replace the text.
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8.4 Replace ... Command

Omnce the character string you want replaced is found, the following message is
displayed in the message line,

Replace “ find-text” with ‘ replace-text’?
Press Y to replace the text.

Press N to cancel the operation for this particular text string and move to the next
text string.

The chart below lists a number of keys which affect the operation: of this com-
mandl. Pushing any of the keys listed causes the corresponding effect. '

Key operation Explanation
Esc Stops scarching with moved to the searched character
string.
! Repiaces the remainder in a batch.
? Displays a list of the key operations.

Stops searching and returns the cursor to the position from
where the search started. - :

Y Replaces the text and searches for thc next example of thc
: same [ext.
N | Searchs for the next example without replacing the text
string.

When the character string being searched for is not found, the message “Not
found” is displayed in the message line. This message is removed when the pext
operation is executed.

8-5
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%.5 Find label ... Command

8.5 Find label ... Command

This command is used to search for a line label in a BASIC program.
The line label are preceded by an asterisk (*) so to search for label, add an asterisk to the text you input in
the Find text input fieid.

When the Find label ... command is executed, a dialog box appears as shown in Figure 8-3.

wegty [OFF T Curgor : [0 100013

1046 vx ( BUTLYIN RRCTION § %
1050 Pkl s R ooeisknt s
1060 ¢ :
170 OREPUT
1080 CLS:C

i 1
& [

M=)

"FREQICENT .G,
FRER:SPAN 7, 8,

1140 7
1160 OUIPUE 3
1160 QUPUT
11T WATT 1000
1180 ¢

1086 Cl=Cxib+06
1200 $r=81F408

"M

Sa=81/7
1230 PO=C1-82
T Preniess
1250 1

Figure 8-3 Dialog Box of Find label ... Command
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9. F5: Rur; Menu

9. - F5: Run Menu

Several commands related to the BASIC programming environment are listed in ¥5: Run menu. These com-
mands allow you to upioad or download programs from basic memory, and so on.

frEsretesss ey ¥z e

be MAY FRES. LEVEL b

B .k ¥

¥ SPEC SEARCH x

b BUILTIN FUNCTIONW } %

LR KRR R O R R
|

24,7000 OFF”

e [T

[ SPEC [cB] = TLEP
5 CURSER 5.6 o

¢ INPUT "CENTER [wHzl = . C
0 CURSOR 5,7
50 INPUT "S9Pl [MHz = 7.8

(Il

50 OUTPUT 315 FRERICENT 7€, "MHE)

0 QUTPUT 31 FREGISPAN 7,3, MHET
HRIT 1000

1501

*  Start command

Executes the program.

«  Initialize command
Resets all numeric variabies to 0.
¢«  Continue command

Restarts the program from the statement where it was interrupted.
In this case, the values of the variables are not reset.

«  Upload command
Reads a program that has been loaded in basic memory into the editor.

+«  Peownload command

Loads a program being edited to basic memory.

9-1
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9.1 Start Command

9.1

9.2

9.3

9.4

9.5

9-2

Start Command

The Start command 18 used to run programs.

It loads the program into basic memory first when a program which is being editied has not been loaded yet
or whea no changes have been made.

When there is no line number at the beginning line of a program, the line number is added automatically.

To pause a program while it is running, press Pause.
To restart the program, select the Continue command from the F5: Run meny,
To run the program from the beginning, use the Start command,

The screen changes to the measurement screen when the program starts, and returns to the editor screen when
the program is paused.

o  Shortcutkey: Alt+F5

Initialize Command

The Initialize command is used when a program has been debugged.
This command resets all the values of variables in a program 10 0.
This command is used to prepare for program execution, not for runaning a program.

Continue Command

The Continue command is used for debugging.
When this command is used, a program can be executed from break point and watch poiat to the next ones.
If a program has been paused, using this command continues the program from the statement where it was

interupted. If the program has not yet been interupted. it is executed from the beginning.

o Shortcutkey: Crrl+F3

Upload Command

The upload command is vsed to read a program loaded in basic memory into the editor.

Download Command

The Download command is used to load a program being edited into basic memory without executing it.
The programs being edited which have no tine number are loaded into basic memory with line numbers anto-
matically {Line fiumbers can not be directly added to the program by editing.)
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10. Auvtomatic Measurement on the Network Anglyzer

16. Automatic Measurement on the Network Analyzer

This chapter descries how to create a program to be measured with the network analyzer.

NOTE: The program presented in this chapter is an example for use with the R3752/53H Series.
When it is used for the R3764/65/66/67H Series, R3765/67G Series or R3754 Series, this program needs lo
be changed to mateh the initial sefting, frequency range, efc. for the particular model as necessary.

16.1 Program with OUTPUT and ENTER Commands

10.1.1 Executing the Program

This program is used to specify a frequency and show a mark at the position, then read the data, displaying
the frequency, level and phase. (This program can not be executed with the R3752H Series.)

Example 10-1  Program with OUTPUT and ENTER Command

L0 | Fxkkkkkkkhkk kR LA ER K AR A KK
110 1* QUTPUT / ENTER *
T fEREE AR EEFARKAAA AL R KK AR KA
130 1

140 CUTPUT 3%;"OLDC OFF°

150 QUTPUT 31; "MARK:ACT 1,380E+6"
160 OUTPUT 31;"FETC?"

170 ENTER 31;F,L.,7P

180 PRINT *FREQ  [Hzl = ", F
190 PRINT CLEVEL {dBl = ", L
200 PRINT 'PHASE [degl= ".P
210 STOP
: % When the program in Example 10-1 is executed using the RUN (BASIC command), a marker is shown.

The frequency and level at that position are displayed.

FRED [Hzl = 3.8e+08
LEVEL [dB] = 0.7818521033
PHASE [deg] = 109.241912841

This program shows an example using ceramic bandpass fiiter as a DUT (Device Under Test), with a center
frequency of 380MHz.

In R3752H Series, there is no GPIB command to deal with the marker. Therefore, a built-in function is
used when trace analysis is performed with this Series, For details on the built-in functions, refer to 10.2.
The program is as follows {This program also can be used for R3752H Series.).

10-1



10.1.1 Execoting the Program

Example 10-2 Program showing the OUTPUT and ENTER Commands (using the built- in functions}

= ", CVALUE({3.8e+8, 8)

Program Explanation

The program flow of “ Example 10-1 ™ is expiained beiow,

Explanation of Exampie 10-1

© 100 e 130 | Comment line.

140 Sets the GPIB command mode for the network analyzer.
150 Sets the first marker at 380MHz.
160 The first marker position displayed at line 130 is sent.

170 Receives the data sent from line 160 and assigns necessary data to variables.
(Since the frequency and level are necessary here, it assigns the frequency to F,
the level to L and the phase o P.)

180 Displays the variabie F on the screen using the PRINT statement.
190 Displays the variable L. on the screen using the PRINT statement,
200 Displays the variable P on the screen using the PRINT statement.
210 Ends the program.

This program is carried out under the settings as they are after the power is switched on.
Hxplanation of program command:
The OUTPUT, ENTER and RUM (or !) commands used for the program are explained below.

1. OQUTPUT command-

OUTPUT device address: Numeric representation
character string representation

The OUTPUT command is used to send data and commands written in numeric or character strings
to the device specified by the device address number.

The “317 of OUTPUT 31 written in line 140 of this program is the address number which means that
the contents is sent to the measuring section of the network analyzer. OLDC OFF {Setting of
IEEE488.2-1987 command mode) is executed in the network analyzer. The control of the network
analyzer can be performed by using the OUTPUT command and GPIB command.

Furthermore, other external instruments can also be controlled by changing the device address.

ra

Enter command
ENTER device address : Numeric representation
' Character string representation
The ENTER command is used to receive data through the GPIB from the device specified by the de-

vice address and then assign that data to the BASIC variables (which may be either numeric or char-
acter strings).
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19.1.1 Execueting the Program

In Example 10-1, ENTER is used as a response. Here, it is used in combination with OUTPUT.

150 OUTPUT 31; MARK:ACT 1,3B0E:&°
160 CUTPUT 21; *FETC?"
i70 ENTER 31;F,L.,P

+  Using the QUTPUT command in line 150, this program sets the first marker at 380 MHz for the
device address 31 (which represents the network analyzer} in order to display it.

+  Using the OUTPUT command in line 160, this program specifies * FETC 77 to the network analyzer
in the same way. The question mark after the GPIB command is used when you want to know the
setting and measurement values (query of data). In this case, marker data (frequency and level) are
prompted.

»  Using the ENTER command in line 170, this program receives the marker data and assigns it to the
variables F (for frequency), L (for level) and P (for phase).
The data sent differs according to the GPIB command used. For details, refer to the manual * Pro-
gramming Manual 7. ’
3. REM command

The REM command is used when a comment line is added to program. All the characters following
the REM are considered as a comment statement. REM can be substituted with | (exclamation mark).

10 REM PROGRAMI } Same meaning

i0 ' PROGRAMI

When this program is used with R3753H Series, it is displayed as shown in Figure 10-1.
“The results of this program shouid look as follows:

Figure 10-1 Program Execution Screen Dispiay

10-3
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10.1.2 Program with USING

Two traces are displayed.

The R3753H Series measurement FORMAT uses LOG MAG & PHASE traces as the default setting,
The ¥ marker is seen at a stightly higher position from the centre, showing the frequency of 380MHz
at this position.

The uppermost line of graph 1s used as a reference line.

REF 20.000dB is written in the upper left part of the screen, meaning that the reference value at
present is 20dB. However, the interval between each division in the graph is 10dB as shown on the
right side of the reference vaiue (REF) in this Figure.

The following is shown on the upper right part of the screen.

MER 1: 280MHz i
0.781 dB 106.24 deg . 1

This means that the level for 380MHz shown by the marker is 0.781dB.
Since the level value changes for each scan, this vaule is not fixed. This program’s execution result
is also displayed in the figure as follows :

.Be+ \

FREC  [Hz]= 3
LEVEL [dBl= 0.7818921033 '
oHASE [deg] = 109.241912841

The value of FREQ (frequency) written as 3.8e+8 is 380,000,000 Hz (Hertz).
The LEVEL is 0.781 dB and the PHASE is 109.24 deg.

10.1.2 - Program with USING

In the program shown in Example 10-1, FREQ 1s shown in MHz (megahertz) and the values of LEVEL
and PHASE are shown with a number that is rounded to three decimal places so that they can be easiiy
understood.

Exampie 10-3 Display Program with USING

JOQ 3*******i**r*%****ﬁr*****ﬁ

110 1% ouTpUT [/ ENTER *
120 1 (GGERINT & USING) *
130 i_*******'}c*******‘k********
140

150 OUTPUT 31;'0LDC COFF’

160 DUTPUT 31; "MARK:ACT 1,380E+6"
170 OUTERUT 31;"FETC?®

180 ENTER 31;F,L.F

190 1

200 FR=F/(10%8)

210 !

720 GPRINT 'FREQ IMHz] =
230 GPRINT USING *DDDD.DDD';FR
240 GPRINT "LOGMAG [dEBl = °;
250 GPRINT USING "MDDD.DDD:L
260 GPRINT "PHASE [degl = "
nq0 GPRINT USING "MDDD.DDD" P
280 STOP

10-4
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10.1.2 Program with USING

When this program is executed, the result is output to the GPIB printer as shown below:

"Execution result:

FREO IMHz]= 380.000
LEVEL [dB] = 0.781
pPHASE  [degl= 109.241

Bxplanation of Program (GPRINT USING):

The program flow of Example 10-3 is explained below.

Expianation of Example 10-3

% ' ' 100 to 140 | Command lines -
150 Prepares the network analyzer {0 accept a new command.
160 Sets the first marker of the network analyzer at 380 MHz
% 170 Prompts to send the first marker data of the network analyzer.

180 Assigns the data sent by tine 170 to the variables F, L, P.
190 Command line.

200 In order to show F (frequency) in MHz unit, divides it by 1046 and assigns the
quotient to FR.

210 Command line.
220 Quipuis FREQ [MHz 1=to 2 printer. (Does not change the fine.)

230 Outputs the value assigned to FR to the printer, positioning it immediately
after the last value that is output from line 220 to the third decimal place.
(Changes the line.)

| 240 Outputs LOGMAG [ dB | = to the printer. (Does not change the line.)

o 250 Oudputs the value assigned to L to the printer, positioning it immediately after
% the last value that is output from line 240 to the third decimal pace. {Changes
the line.)

260 Qutputs PHASE [ deg |= to the printer. (Does not change the line.)

270 Outputs the value assigned to P to the printer, positioning it immediately after
the last value that is output from line 260 to the third decimal place. {Changes
the line.) '

280 Ends the program.

A new command is used in the program shown in Example 10-3 that is not used in the program in Example
10-1 This is the GPRINT USING command shown in fines 220 to 27¢.

This command can also be used as GPRINT only.

GPRINT is almost the same as the PRINT command, however the data (variables and character strings
enclosed by doubie quotations} is output to the GPIB board without being displayed on the screen.

When a prinser is connected to the GPIB board, the data also can be printed out.

A semicolon added fo the end of a line means that the line does not change. The next output follows the
last output without changing the line.
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10.2 Built-in Functions

PRINT formatting command (PRINT USING / GPRINT USING)

The PRINT USING command outputs characters and values according to the image specification deter-
mined by the print format setting. See line 230 of the program in Example 10-3.

“DDDD.DDD”: FR means that the vatue assigned to FR will be printed to the third decimal place and if
the integer part is only three digits, the remaining position should be biank spaces.

“MDDD.DDD” in line 250 and line 270 has the same meaning. When the value assigned to the vartable
I. or P is negative, a minus sign is added to the front of the value, and when the value is positive, a biank
space is printed instead.

In this exampie, the execution result is output 1o the printer using the GPRINT USING command.

When the USING is used, the line changement code is added automatically.

10.2 Built-in Functions

The built-in functions allow you to compute and analyze the captured measurement data at high speeds.
For these funceions, it is not necessary to use the commands OUTPUT and ENTER to transfer the data as it
is done previously. Since this operation can be performed directly at a high speed using the built-in CPU, the
processing time is greatly reduced.

The marker analysis function is rot available for the R3752H Series. To analyze trace data with this series,
you need to create a program that can the built-in functions.

10.2.1 Using Built-in Functions

The built-in functions have the necessary value assigned to the variables just as other variables used so far
have done. :

For instance, the format of the built-in function CVALUE (used to specify a frequency value and then eval-
pate the measurement response value (level) of that frequency.) is as follows.

CVALUE (Specified Ireguency, spacified CH being maasured)

The following program, which evaluates the level at the frequency for the DUT (device under test) con-
nected to CH1, is given as an example of this function.

Example 10-4 Program using the CVALUE Function

100 A=3.8e+8
110 L=CVALUE (A.0)
120 PRINT L

In this program, the frequency 380MHz is assigned into variable A first.
Then, the level is evaluated in line 110 1 which specified frequency is entered as A, and CH 1s set to O
because the DUT is connected to CHI.

The resulting level value “L” is then displayed on the screen by the PRINT command in line 120. This

10-6
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10.2.2

10.2.2 Programn with Built-in Functions

demonstrates how a built-in function can be incorporated into an expression so it can be used for normal
variable computation.
For the detail on the built-in functions, refer to “4.4 Built-in functions” in the programming manual.

Program with Built-in Functions

Here, a program is created using more than one built-in function.
When the program in Example 10-3 shown below has been rewritten to include built-in functions. The
changes occur in lines 150 thru 190, however the program executes in the same way as the original,

Example 13-5  Program using Built-in Functions

:LOO !***‘k*‘k*‘k****‘k***w*****‘k*

110 1 QUTPUT / ENTER *
120 ¥ {BUILTIN) *
TEQ TEEkhkkkkkk Rk sk k ok kok ok Rk k ok ok kR
140 1

150 oUTPUT 31;'CLDC OFF*
160 AP=POINTI(3.8e+8, 0!}
170 F=FREQ(AP, ()

180 L=VALUE (AP, 0] ! ist data (CHL)
190 P=VALUSE{AP, 8} ! 2nd data (CHIL)
200 FR=F/(10%6}

210 !

220 PRINT PFREQ {MHz} = *:

230 PRINT USING 'DDDD.DDD”;FR
240 PRINT "LOGMAG I[dB] = *:
250 PRINT USING "MDDD.DDD” ;L
260 PRINT "PHASE [deg] = *;
270 PRINT USING "MDDD.DDD® ;P
280 STOP

This program employs a ceramic BPF of 380 MHz as the DUT, just as the program in Example 10-3 did.
The POINT1 function is used in line 160. This function specifies the frequency. and calculates the address
point of the measurement frequency which is nearest to the specified frequency. (Address points are used
to specify an analysis range for the measurement data and the position where the data is being measured.
The value range is 0 to 1200.) Here, the frequency is changed to address point using the POINT function
at the beginning.

The writing format of POINT function is as follows.

POINTL (Specifyving frequency, Analysis channel)

Almost all the built-in functions are used with the similar format toe CVALUE and POINT1.

In line 170 the FREQ function is used to determine the frequency using the obtained address and this valee
is assigned as F. Since the frequency is 380MHz, it should not have been used. However, it is used here
in order to describe how o obtain the frequency vafue from the address point. The writing format used for
the FREQ function is as follows.

FREQ (Address point, analysis channel)

16-7
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10.2.3 Program to Judge Measurement Value

10.2.3

10-8

In line 180, using the assigned variable AP (address point), the amplitude is evaiuated and then assigned
to L by the VALUE function. The format for the VALUE function is as foltows.

VALUE (Address peint, Analysis channel}
1n line 190. the phase is determined as P.

The other lines display the frequency, amplitude and phase on the screen in the same way as the program
in Example 10-3. (PRINT is used instead of GPRINT).

With a short program such as this, there is no diseernable difference in the execution speed, however a long
and complicated program using built-in functions will be operate ata higher speed.

For details on the built-in functions and the analysis channel. refer to “4.4 Buiit-in Functions” in the pro-
gramming manual.

Program to Judge Measurement Value

The programs described up to this point are used to evaluate amplitude and phase by assigning a specified
frequency value into the programs directly.

In the next program, the center frequency (CENTER) and span value (SPAN) are entered using the INPUT
command, and then the frequency and amplitude for the maximum amptitude point of the center frequency
range are calculated Finally, whether the amplitude value at the maximum amplitude point has reached the
standard value or not is determined.

Explanation of decision program:

The following standard values are initially assigned to the vartables using the INPUT command. The stan-
dard values are used to judge which levels are necessary for CENTER, SPAN and amplitude values.

INPUT ‘SPEC - [dB]
TNPUT "CENTER [MHz]
INPUT °SPAN [MHz 1 L

#
W

i

When entering these values, input the SPEC value just as it is. Since the unit for CENTER and SPAN is
MHz., you don’t need to type MHz. For example, input 150 when the value is 150MHz.
After the necessary values have been entered, input the CENTER and SPAN values in measuring mode.

QUTPUT 31;"COLDC OFF
OUTPUT 31; FREQ:CENT *:C; "MAHZ®
OUTPUT 31;"FREQ:SPAN ' ;S8; "MAHZ'

OLDC OFF is used to set a new GPIB command mode. The GPIB program code FREQ: CENT and
FREQ: SPAN are used for the frequency setting of CENTER and SPAN.

When OLDC is turned ON, the command names used in the older R3751 and R3762 Series can be used

however the new command mode enables the program to be read with ease.

In the following, the values for CENTER and SPAN (repreéemeé by C and S) are changed from MHz to
Hz.

Cl=C*1.0e+6
S1=38*1.0a+8&

%
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10.2.3 Program-to Judge Measurement Value

The CENTER value {in Hz) is assigned to C1 and the SPAN value, to S1.
The START and STOP values in measuring mode are evalvated before using the built-in functions. After
dividing the SPAN value by two, dnd adding this value to the CENTER value get the STOP value, while

subtracting this value from the CENTER value get the START value,

SZ=5Ll/2
PO=C1-82
Pl=Cl+82

After the START and STOP values have been obtained, the maximum frequency and its amplitude between
START and STOP are evaluated using the built-in functions.

A=POINTL (PO, 0}
B=POINTL (P1, 0]
F=FMAX (A, B, 0]
L=MAX(A,8,0}

First, PO and P1 are converted to address points that can be used with the built-in functions. The starting
address point is assigned to A and the stop address point, 10 B.
Then, the frequency of the maximum amplitude point is determined using the FMAX function and the

maximum amplitode value is searched using the MAX function.

FMAY (Start address point , Stop address point, Analysis channel)
MAX (Start address point , Stop address polnt, Analysis channel)

The frequency of the maximum amplitude point is assigned to variabie F and the amplitude value, to L.

These values are then dispiayed on the screen using the PRINT command.

FR=F/(10%5)

r

PRINT "MAX FREQ [MHz] = ":
PRINT USING *DDDD.DDD";FR
PRINT "MaX LEVEL [d&] = °
PRINT USING *MDDD.DDD' ;L
PRINT *SPEC LEVEL .
PRINT USING "MIDD,DDD*:SP

The unit of maximum frequency assigned to variable F is converted from Hz to MHz.

The unit used for F {maximum frequency) is converted from Hz to MHz and then the values are displayed
in the following sequence; maximum frequency, level and SPEC (standard value). These values are dis-
played up to the third decimal place, and the PRINT USING command is used to to align the digits.
Finally, the level at maximum frequency is compared with the input standard value (SPEC). When the
maximum frequency is acceptable, “SPEC OK !!” is displayed by the PRINT command, and when it is
unacceptabie, “SPEC NG !!” is displayed.

10-9
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10.2.3 Program to Judge Measurement Value

IF L<5P THEN GCTO *NG

i

PRINT "*=*% ZPEC QK! ! #x*»
STOP .:
; :
! TNG' DISPLAY _.
*NG

PRINT "**%* SPEC NG 1 #*w*:
STOP

The full program is shown as follows.

10-10
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10.2.3 Program to Judge Measurement Vaiue

Example 10-6 Program for Deciding the Measurement Value

A A A LR L LS R AR
‘310 1* MAX FREQ. AND LEVEL SEARCH *
12G ¥ 1% *
[ JUDGE SPEC *
A {BY BUILTIN} *

'\****?{**‘k*******‘k****-ﬁ-******i*r

[
i1 e
oo

F
1 th 0 e L B £ O WO 00 <1 Oy U e
o

3

oUTPUT 31; *OLDC OFF"
LE

INFUT *SPEC [dB] '
INPUT "CENTER [(MHzZ] = ",
INPIT ‘SFAN [MHz] = ",

B

Lol
[ RSN

1y

!
QUTPUT 21:° FREQ:CENT ;O "MAHZ'

QUTPUT 31; "FREQ:SPAN " ;C; "MAHZ®
i

CLl=C*1E+&
Si=8*1E+6
1
300 £2=581/2.0
310 PU=C1-5Y
320 PL=C1+82
330 1
340 A=POINTL(PJ,0)
350 B=POINTL{PL,C}
360 F=FMA¥X (R, B, 0}
370 L=MAX({A,B,0)

I

O OO D OO o

RIS B NG S0 I G o0 Bl i e

oo
Lo B}

390 FR=F/ (10.0%&)
400 QUTPUT 31; "MARK:ACT 1, ";FR
410 OUTPUT 31; "MARK:LET CENT®

!

420 1

i 430 !

P 440 PRINT "MAX FREQ [MHz] = "
450 PRINT USING *DDDD.DDD®:FR
450 PRINT "MAX LEVEL  [dBl = *;
470 PRINT USING *MDDD.DDD*:L
480 PRINT "SPEC LEVEL  [&B] = *;
450 PRINT USING “MDDD.DDD-;SP
500 !

; 510 IF L<SP THEN GOTO *NG

5 520 !

‘ 530 PRINT **** SPEC QK !1 *¥*°
540 STOP
550 !
560 ! ‘NG’ DISPLAY
570 |
580 *NG
550 PRINT **** SPEC NG !! *¥»*¢

600 ETCP

' When executing the program in Example 10-6, the SPEC value is prompted first.
’ Since a ceramic filter of 380MHz is used as a DUT, the measurement is performed with the following set-
tings; SPEC level (SPEC) -10dB, CENTER 380MHz and SPAN 200MHz.

When Example 10-6 is executed, the resuit is as follows.

10-11
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Execution result:

R ey :
ended, rormal byl

s

Figure 10-2 Execution Result of Program Output to Paraltel VO Port

In the program in Example 10-6, the result is displayed as “OK !!” or “NG !!” using the PRINT command,
hut here the result is output through the parallel O port. Using INPUT 1 (External input) from the parailel
I/0 port, the program is created to start the measurement with the trigger switch.

The circuit diagram shown below is an example of this kind.

+5V
P10 port
1
GND GND ‘
, Trigger SW
INPUT1 l l * o O

3

OUTPUT! ‘l—
4

OUTPUT2 GND o7

READY]
+5V 33 +5V

Circuit example: When the program is executed by trigger switch

10-12



NETWORK ANALYZER PROGRAMMING GUIDE

Creating the Program:

i.

£0.2.3 Program to Judge Measurement Value

The port mode setting is added between line 170 and line 180 of the prograi: in
Example 10-6. '

171 QUTPUT 36;16
172 QUTPUT 35;80
173 GUTPUT 35;112

s Inline 171 the port mode is set, since the paraliel /O port 18 used.
Here, all of A, B, C and D ports are set to outpat ports.

+  Lines 172 and 173 reset OUTPUT? and QUTPUT2. That is, they turn off the
LED (OUTPUT?1) being measured and LED (OUTPUT?2) to be measured.

A program is added between lines 260 and 270 to pause the measurement untii
the appropriate switch is pressed.

261 CUTPUT 35;48

262 ENTER 34;3

2E3 WAIT 5C0

264 IF A<=1 THEN GOTO 262
265 QUTPUT 35;112

«  Inline 261, OUTPUT?Z is set to turn on the LED. This indicates that the anal-
yser is READY to start measurement, as indicated by the LED.

«  The WAIT in line 263 is used to provide a short intervat for tuming on the
switch (WAIT time : msec ; 0 to 63335}

= Inline 264, A = 0 until the switch is pressed. Line 264 will continually loop
to line 262 until A= 1.
If the switch is pressed, 1 is assigned to A according to the specification
ENTER 34; A (External input) in line 262, and the operation proceeds to line
265,

» In line 265, the QUTPUT2 LED is turned off. This means the switch input
has been received and the system is no longer in the waiting state.
If the switch is pressed, the LEDs of OUTPUT! and OUTPUT? are lit.
The LED of QUTPUT? is turned off by line 265, while OUTPUTI is con-
stantly Iit as it has not been otherwise specified. This indicates the measure-
ment is in progress.

The code used to turned off the LED when the measurement stops, has been
added between lines 430 and 440,

431 ouTPUT  35:80

+  Inline 431, the QUTPUT! LED is reset and the LED is turned off

10-13
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4, The VO port that is used depends on the SPEC value that results (either OK or
NG). OK means that the cutput is seat to port A and NG means that the output is
sent to port B. The line between 530 and 540 contains the iine used for a result
of OK and the line between 590 and 600 contains the line used for a result of NG.

531 OUTPUT 23;1
5521 QUTRUT 34;1

«  ‘When the judgement is OK, 1 is output to port A. When it is NG, 1 is output
1o port B.
Installing a LED, to No.5 (1 of port A) and another to No.13 (1 of port By of
the paratiel /O connector. The result {either OK or NG) can be determined
from which LED lights up. é

The program is shown in Example 10-7.

Example 10-7 Program for Deciding the Measurement Value {Using parallel YO port)

lOO 5-k**)‘f***"k*k***v’(***************;**

110 '* MAY FREQ. AND LEVEL. SEARCH *

120 1= & *

1320 1% JUDGE SPEC ®

140 1% (BY BUILTIN} *

:LLSO !'k*******w*'kk******************

160!

170 OUTRUT 31;*OLDC CFF*

171 QUTPUT 26;16 boALR,C,D - QUEPRUT
172 QUTPUT 35;80 : ! RESET CUTRUTI
173 QUTPUT 35;112 I RESET OUTFUT2
180 CLS

190 INPUT ‘SPEC [agl = *,SF

200 INPUT *CENTER [MHz] = *,C

210 INPUT “SPAN IMHz] = .3

220 1

230 OUTPUT 3i;'FREQ:CENT *;C; "MAHZ®
240 OUTHUT 31; FREQ:SPAN " ;C; "MAHZ"®
250

260 !

261 QUTPLT 35;48

! SET OUTPUT1 AND OUTPUTZ2
1 READ QUTPUTL (INPUTL)
263 WAIT 500 ! WAIT SO0MSEC
264 IF A<>1 THEN GOTO 262 | CHECK TRIGGER SWITCH INPUT
265 OUTPUT 35:;11%2 | RESET OUTPUTZ
270 Cl=C*1lE+&
2RO Sl=5%1lE+6
290 1
300 82=81/2.0
310 PO=C1-82
320 Pl=Cl+52
33601

360 FP=FMAX(A,B,0)
=MAX (A, B, 0)

i0-14



NETWORK ANALYZER PROGRAMMING GUIDE
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{Cont’d)

el

(LT U LT O AT U s s s s i fe e P B i e L

05l Lad O3 DD R OO R0 00 =3 R T G LD D
[ T S e I e B o N i e S v B e e - el s e s e e

7O
~3
[ o}

580
590
591
600

FR=F/{10.0"&)

QUTEUT 31; *MARK:RCT

OUTPUT 31; "MARK:LET CENT"

1

QUTECT

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

H

35;80
"MAX FREQ

USING "DDDD.

"MAX LEVEL
USING "MDDD
"SPEC LEVEL

USING "MDDD.

IF L<ZP THEN GOTC

[MHz] =
DDD G FR
idel =
LDoD L
[aB] =
DDD e ;88

*NG

1,";FR

0o,

DRINT *#%% SPEC OK 11 =#%°
QUTPUT 33;1

STOP
|

POYNGT DISPLAY

H
*NG

PRINT

STCP

TRk GPEC NG )i *xx
QUTEUT 34:1

! RESET OUTPUTL

! WRITE 1 TC PORT-A

I WRITE I TGO PORT-B
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1. Examples of waveform Analysis Programs

11. Examples of waveform Analysis Programs

This chapter gives instructions on how to use the built-in functions and shows examples of programs used for
waveform analysis.

NOTE:  The programs presented in this chapterare examples used for the R3752/53H Series.
To use them with the R3764/65/66/67H Series, R3765/67G Series or R3754 Series, the initial settings and
Jfrequency range need to be changed accordingly.

! 1.1 MAX and MIN Level automatic Measurement Program

An exampie of a program used to measure the maximum and minimum leve! values automatically using the
buiit-in functions MAX and MIN is shown below,

Example 11-1  Automatic Measurement Program using MAX and MIN level (1 of 2)

1906 E***'k**‘k*****“k‘k*'}:*x***********‘kx*x********
1010 !
1020 ! MAX-MIN LEVEL MEASUREMENT
13 ;
ig;j‘;g é*wr*‘k**'k*v‘r*****‘k*‘k****x*******‘k***‘k****w
1050 *MAIN
L0060 GOSUE *SETUP
1070 GOSUR *CAL
1080 CLS
1090 *MEAS LOOP
1100 GOSUR *MEAD
11106 GOSUB *RESULTS
11z0 GOTC *MEAS LOCP
1130
A e
1150 *SETUP
11eC QUTFIT 31;"OLDC OFF"
1170 QUTPUT 31:*DISP:ACT 1;:FUNCIL:POW AR;:CALC:FORM MLOP®
1180 QUTEUT 31;*DISP:Y:PDIV 107
11990 QUTPUT 31; "DISE:Y:RPOS 107
1260 QUTPUT 31;"DISP:Y:RLEV 0°
1210 OUTPUT 31 'POW ODBMC
1220 !
1230 OUTPUT 31; "SWE:POIN 201"
1240 OUTPUT 31; "FREQ:STAR 10O0MAHZ®
1250 GUTPUT 31; "FREQ:STCP 200MAHZ"
1260 RETURN
1270018
1280 I oo m o e e e T e
1290 *CAL
1300 CURSOR 6,9
1310 PRINT “"CONNECT [THROUGH]"
1320 CURSOR 6,10 :
1330 INPUT “IF OK THEN PRESS 'ENT’ or 'Xi’",D%
1340 QUTPUT 31; "CORR:COLL NORM;*OPC? "
1320 ENTER 3%1;A
1360 EETURN
1370 1
2 R e i e
1390 *MEAS
1400 CURSCR 5,10
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11.1 MAX and MIN Level avtomatic Measurement Program

(20f2)

FRINT "CONNECT DUT"

URSOR 5,13

INFUT "IF CK THEN PRESS ‘ENT' or 'X17",D$

MAX DT=MAX{0,1200,0)

MIN DT=MIN(D,1200,0]

ETURN
!
U
*RESULTS

CLS

CURSCR 5,15

PRINT "MAX VALUE [dB] = ";

FRINT USING "3D,3D":MAX DT

CURSCR 5,16

PRINT *MIN VALUE [dB] = ";

FRINT USING "3D.3D';MIN DT

RETURN

The MAX function used in this program searches for the maximum response value, while the MIN function
searches for the minimum response value.

These functions are also used to evaluate the response value of resonance points and anti-resonance points.
Exampte {1-1 is explained below. :

Program Explanation of Example 11-1 (1 of 2}
1000 to 1040 | Comment lines
1050 Main routine (MAIN) label
1060 Calls out the initial setting routine SETUP.
1070 Calls out the calibration routine CAL.

1080 Clears the screen.

10806 Measurement loop routine {MEAS_LOOP) labe]
1100 Calls out the measurement routine MEAS.

1110 Calls out the display routine RESULT.

1120 Measurement loop.

1130 to 1140 | Comment lines.
1130 Initial setting routine (SETUP) label
1160 Releases IEEE 488.1-1987 command mode.
1170 Sets the active channel to CH1, input port to A/R and the format to LOGMAG &

PHASE.
1180 Sets the scan resolution to 10dB.
1190 Sets the reference position to 10%.

1200 Sets the reference level to OdB.

1210 Sets the output level to 0dBm.

1220 Comment line.
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11.1 MAX and MIN Level automatic Measurement Program

Program Explanation of Example 11-1 (20f2)

1230 Sets the point count fo 201 points.

1240 Sets the scan start frequency to 100MHz,
1250 Sets the scan stop frequency to 200MHz.
1260 Exits the initial setap routine.

1270 to 1280 | Comment lines.
1290 Calibration routine (CAL) lable

o 1300 Moves the cursor.
g ' 1310 Displays the message “ CONNECT { THROUGH ] ™.
1320 Moves the cursor.
1330 Displays the message * IF OK THEN PRESS ‘ENT’ or X1’ " and waits for
input.

1340 Executes calibration.
1350 Waits untiil the calibration has completed.
1360 Exits from the calibration routine.

1370 to 1380 | Comment lines.
1390 Measurement routine (MEAS) lable

1400 Moves the cursor.

1410 Displays the message * CONNECT DUT ™.

1420 Moves the cursor.

1430 Displays the message “ IF OK THEN PRESS * ENT * or * X1 and waits for
5 mput.
| 1440 Comment line.
| 1430 Gets the maximum value.

1460 Gets the minimum value,

1470 Exits from the measurement routine,

1480 to 1490 | Comumand lines.
1500 |Display routine (RESULTS) lable
1510 Clears the screen.

1520 to 1540 | Comment line.

1550 to 1570 | Moves the cursor and displays the minimum vaiue.

1580 Exits from the display routine.

11-3
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11.2 Ceramic Filter Automatic Measurement Program

An example of a program used to evaluate the insertion loss and the frequency of 3dB bandwidths is shown
in Example 11-2.

Example 11-2  Ceramic Filter Automatic Measurement Program (! of 2)

TGOD 1-ic*-k-kv‘c-k-k******w***************w****:&*i*k‘k
1610 1
1620 1 CERAMIC FILTER MEASUREMENT
1030 !
1040 I********************w**"k*****w*****#****
. 1050 *MAIN
g 1060 GOSUR *SETUR
g 1070 GOSUB *CAL
1080 CLS
1090 *MEAS_LOOP
1100 GOSUB *MEAS
1110 GOSUR *RESULTS
1120 GOTO *MEAS_LOOP
1130 !
1140 *SETUP
11590 NA=31
1160 QUTPUT MNA; *OLDC OFF"
1170 QUTPUT NA; *SYST:PRES; : INIT:CONT OFF; :STAT:OPER:ENAR 3; *ESB
128;*0PC7 "
1180 ENTER NA:A
1180 OUTPUT NA; "FREQ: SPAN LOXHZ®
1200 QUTPUT NA:"FREQ:CENT 10.7MAHZ®
1210 SBOLL (NA}
1220 RETURN
1230 ¢
1240 *CAL
1250 CURSOR 6,9
1260 PRINT "CONNECT [THROUGH!:®
1270 CURSOR 6,10
1280 INPOT "IF OK THEN PREZZS 'ENT' or 'X1’*,D3%
1280 DUTPUT NA; “CORR:COLL NCORM; *QPC? "
1300 ENTER NA;A :
1310 EETURN
1320 !
1330 *MEAS
134 CURSOR 46,28
L350 PRINT "CONNECT DUT®
1360 CURSOR 6,26 -
1370 INPUT "IF OK THEN PREZZ 'ENT' or 'x17',D%
1380 !
1340 ON ISRQ GOTO *LEOUT
1400 ENABLE INTR
1410 CUTPUT NA; "INIT®
1420 *Lp
1430 COTO *LP
1440 1
14530 *LPOUT
1460 SPOLL (NA}
1470 DISERLE INTR
1480 I_LOSS=MAX(0,1200,0)
1490 MA¥X F=FMAX(0,1200,0)
15060 BW3DB=CBND (MAX_F,3,0]
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20f2)

510 _RETURN

*RESULTS

CORSOR 5,4
5 FRINT "1 1L0OSS [&2] =
BED PRINT USING '3D.3D":1_L0OSS
1570 CURSOR 5,5
1580 PRINT "2 DR BAND WIDTH [MHz] = 7
1590 PRINT USING "3D.3D*;BW3IDR/1E+6
1600 EETTRN

The CBND function employed in Example 11-2 is used to evaluate the bandwidth. It searches those points
that attenuated only for the specified attenuation level at the specified frequency, and then evaluates the band-
width . :

Searching starts from the specified address point and moves outside.

In this program, the maximum response frequency is evaluated using the FMAX function, and a bandwidth
3dB down is evafuated from this frequency using the CBND function.

Program Explanation of Example 11-2 (1 of 2)
1000 to 1040 | Comment iines
1050 Main routine (MAIN) lable

1660 Calls out the initial setting routine SETUP.

1070 Calls ont calibration routine CAL.

108G Clears the screen.

1090 Measurement repetition loop (MEAS_LOOP) lable
1300 Calis out the measurement routine MEAS.

1110 Calls out the display routine RESULT.

1120 Measurerﬁent loop.

1130 to 1140 1 Comment iines.
1150 Initial setting routine (SETUP) lable
1160 Releases the TEEE 488.1-1987 command mode.

1170 After presetting the network analyzer, this line switches it to the single scan
mode, and sets it to produce SR} requirement when the scan is ended.

1180 Waits uatil the the setup has completed.
1196 Sets the frequency scan center 10 10KHz.
1200 Sets the frequency scan to 10.7MHz.

1210 Performns a serial poll and drops the RSV bit,
1220 Exits from the initial setting routine.

1230 Comment line.

1240 Calibration routine (CAL) lable

1256 Moves the cursor

11-5
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Program Explanation of Example $1-2 (2 of 2)

1260
1270
1280 .

1290
1300
1310
1320
1330
1340
1350
1360
1370

1380
1390
1400
1410
1420 to 1430
1440
(1450
1460
1470
1480

1490
1500

1510
1520
1530
1540 to 1560
1570 10 1590
1600

Displays the message * CONNECT [ THROUGH | 7.
Moves the cursor.

Displays the message * JF OK THEN PRESS * ENT ’ or ‘X1’ " and waits for the
input.

Executes the calibration.

Waits until the calibration has compieted.

Exits from the calibration routine.

Comment line.

Measuring routine (MEAS) lable

Moves the cursor,

Displays the message * CONNECT DUT” .

Moves the cursor.

Displays the message © IF OK THEN PRESS ‘ENT” or ‘X1" ™ and waits for

input,

Comment line.

Specifies the branch destination for the service request interruption.
Enables the intérruption.

Executes the scan one time.

Repeats the interruption waiting Joop.

Comment lines,

Branch destination level LPOUT of service request interrupt.
Performs a serial poll and drops the RSV bit.

Disabiles the interruption.

Caiculates the maximum value of level with MAX function and assigns it to vari-
able I_L.OSS.

Calculates the measurement frequency of the maximum level with FMAX func-
tion and assigns it to variable MAX_F.

Calculates the bandwidth of 3dB with CBAND function and assigns it to variable
BW3DRB.

Exits from the interrupt processing routine.

Comment line.

Display routine RESULS lable

Moves the cursor and displays the insertion loss value by moving.
Muoves the cursor and displays the 3dB bandwidih frequency.

Exits from the display routine.
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11.3 Ripple Analysis Program
An example of a program using the ripple function is shown in Example 11-3.

Example 11-3 Rippte Analysis Program: (i of 2)

IRk kk kAR A A RARKN AR A AT R AR I AT R T RRI AR AR AR F R ARk hdF

1

! RIPPLE MEASUREMENT
! {NC USED SRQ)

'

R R E R EEEEE R S SRR S R R R R R

* &k
DIM  PR1S[25],PR2Z3[25],PR35125]
I .
*MATN
GOSURB *SETUP
CLS
*MEAS_LOOP
GOSUR *MEAS
GOSUB *RESULTES
GOTO *MEAS_LOOP

i
H
i
{

*SETOP

NA=31
OUTPUT  NA; "OLDC OFF"
CUTPUT  NA; "SYST:FPRES; : INIT:CONT OFF*;

QUTPUT NA; "*DISP:FORM ULOW®
QUTErT  WA; “CALC:FCORM MLOD"
OUTPUT  NA; "FREQ:CENT 17.9MAHZ; 5PAN 30KHZ"
CUTPUT NA; 'BLND 1KHZ®
QUTPUT NA; “SWE:TIME 1SEC”
RETURN
!
*MEAS
CURSCR £,25
PRINT "CONNECT DUT"
CURSOR 6, 2¢€
INFUT “IF QK THEN PRESS ‘ENT' or 'X1°",Dg

OQUTPUT NA; *INIT;*CPC?°
ENTEER NA; DUMMYS
QUTPUT NA: "DISP:Y8 AUTO®

A4 POiqu[AL,U

AB=POINTZ (A3, 0]

E1=RPL2{A4,A%,1,0.001,0;} ! LOGMAG RIPPLE
Bl= erﬁ{ﬂﬁ A5,1,0.001,0;

N IF

Cl=RPLZ (A4 ,25,1,1e-08.8 ¢RELAY RIPPLE
CR=RPL4 (A4, 25,1,1e-08.8)

IF Cl<CZ THEN
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(20f2)

1530 ELEE

1540

15:0 END  IF

1560 RETURN

1570

1580 *RESULTE

1549 PR1S="LOGMACG EIPPLE [4B] ="

1600 CURSOR O, 1€ NT USING*k,M2D.5D";FRLIS, B3
1810 FPR2S="DELA PLE f[us) =" :

1820 CURSOR 0, 17:PRINT USING "k,M2D.5D":PR2S,C3*10%6
183G RETURN

First, the frequency range is analyazed using PMAX, BNDL and BNDH. The PMAX function calcuiates the
measurement point of the maximum response and calculates the bandwidth from that measurement point.
The BNDL function calculates the frequency for the low frequency band and the BNDH function calculates

the frequency for the high frequency band, Then, this range is specified for the ripple analysis.

The ripple analysis is performed after the frequency has been converted into an address point by the POINT2
function. Various ripple analysis functions such as RPL2 and RPL4 are used in this program. Both of these
functions are used o calculate the maximum values of the neighboring highest value and lowest value, but
the ways in which they do this are quite different. The highest value is on the side of low frequency in RPL2

function while it is on the side of high frequency in RPL4 function.

Example 11-3 is explained below.

Program Explanation of Example 11-3 (1 of 2)

1000 to 1050 | Comment lines
1060 Defines the character string array.
1070 Comunent line.
1080 Display routine {MAIN) lable
1090 Calls out the initial setting routine SETUP.

1100 Clears the screen.

1110 Measurement repetition loop (MEAS_LOOP) lable -
1120 Calls out the measurernent routine MEAS.

1130 Calls out the display routine RESULT.

1140 Measurement loop.

1150 Comiment line.

1160 Initial setting routine (SETUP) lable

1170 Assigns address 31 to the variable NA .
1180 Releases TEEE488.1-1987 command mode.

1260 Sets the split screen mode.
1210 Sets the calculation format to LOGMAG & DELAY

1230 Sets the resolution bandwidth to 1kHz.

119G Presets the network analyzer and switches it to single scan mode.

1226 Sets the scan centre frequency to 17.9MHz, and SPAN to 30kHz.
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Program Explanation of Example 11-3 (2 of 2)

1240 Sets the scan time to one second.

1250 Setup routine.

1260 Comment line.

1270 Measurement routine (MEAS) lable

1280 Moves the cursor.

1290 Displays the message “CONNECT DUT”

1300 Moves the cursor.

1310 Displays the message “IF OK THEN PRESS ‘ENT” or "X1* ” and waits for mput.
1320 Comment line.

1330 Executes the scan one time and sends OPC quamry.

1340 Waits until the end of the scan.

1350 Automatically sets the Y axis.

1360 Comment line. '

1370 Calculates the measurement point of maximum leve] and assigns it to variable Al

‘1380 Calculates the frequency on the low frequency side of the 3dB bandwidth, and
assigns it to variable AZ.

1390 Calculates the frequency on the high frequency side of the 3dB bandwidth, and
assigns it to variable A3.

1400 Converts frequency A2 to an address point, and assigns it t0 Ad.
1410 Converts frequency A3 to an address point, and assigns it 10 A5,
1420 Calculates the maximum valoe of the neighboring highest value and lowest value

from the amplitude data with RPL2 function.

1430 Calculates the maximum vaiues of the neighboring highest value and lowest value
from the amplitude data with RPL4 function.

1440 to 1480 | Assigns the largest value to variable B3

1490 Cateulates the maximum values of the neighboring highest value and lowest value
from the delay data with RPL2 function.

1500 Calculates the maximum values of the neighboring highest value and lowest value
from the delay data with RPL4 function.

1510 to 1550 | Assigns the largest value to variable C3.

1560 Exits from the measurement routine.

1570 Comment iine.

1580 Display routine (RESULTS) lable
1390 to 1600 | Displays the ripple analysis value of the amplitude data.
1610 1c 1620 | Displays the ripple analysis value of the delay data.

1630 Exits from the display routine.
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11.4 Example of Band-pass Filter Measurement

In this exarnple, the band-pass filter measurement of the center frequency 10.7MHz is used as an example to
explain the filter analysis program.

Example 11-4 Measurement of Band-pass Filter

R R R e R R I R R R R R S R
i

ANALYSIS

! BAND PASS FILTER
! Fx10. TMHz
i
I FILE BPF ., BAS
l**********k***t**********************w******
*MATN
GQSUB *SETUPR
GOSUR *CAL
T o
*MEAS_LOOP
GOSUB *MEAS
GOSUR *RESULTS
GOTC - *MEAS_LOOP
H
*SETUR
INTEGER BV
DIM L{2y,F(2,4)
NA=31 ::EV=1 L{ly=3.0 :Li{2)=60.0
OUTPUT NA; "OLDC OFF" .
OUTPUT NA; ' SYST:PRES; INIT:CONT QFF;:STAT:OPER:ENAB 8;*SRE
128;*0pC?
1220 ENTER NA;A
1230 QUTPUT NA; "CALC:FORM MLOG®
1240 OUTPUT N&: "FREQ: SPAN ZMEZ;CENT 10.7MAHZ®
1250 RETURN
1260 ¢
1270  *CAL
1280 CURSOR 6,9 :PRINT "CONNECT [THROUGH]®
1290 CURSOR &,10 :INPU?T “IF OK THEN PRESS 'ENT’ or ‘X1'",DS
1300 QUTPTT NA; "CORR:COLL NORM; *QBPC?" :ENTER NA;A
1310 RETURN
1320 !
1330 *MEAS
134 CURSOR 6,25 :PRINT “COMNECT DUT®
135 CURSOR 6,26 :INPUT "IF OK THEN PRESS ‘ENT’ ox ‘X1'",D§
1360 OUTPUT NA; "INIT® :WAIT EVENT EV
L2370 AP=PMAX (0, 1200,0}
1380 NP= MBNDI{O,;ZOO AP, Z2,L{3),Fi{Ll,.1y,0)
1390 OF=F (5,3} /8(1, 4} PQF = CF{3aB) / BW {3dB}
1400 sp F(2.4)/§{ 43 POSE o= BW/{60GE} / BW (3dB)
1410 TURN
1420 ¢
1430 *RESULTS
1440 CURSOR 5,4 :PRINT *“C.F [MHzl="; :PRINT USING "3D.70';F(1,3)
/1.0E46
1450 CURSOR 5,5 :PRINT "L.F [MHz!='; :PRINT USING "3D.7D";F(1,1]
/L.0E«86
1460 CURSOR 5,6 :PRINT "R.F [MHz]="; :PRINT USING '3D.7D";F{1,2}
/1.0E+6
1470 CURSOR 5,7 1PRINT * BW [ HMzl="; :PRINT USING "5D.1D";F({l,4}
1480 CURSOR 5,8 :PRINT * ¢ =: :PRINT USING 5D QF
1450 CURSCR 5,9 :PRINT * SF =*; (PRINT USING ".5D";S¥F
1504 RETURN
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11.4 Example of Band-pass Filier Measurement

When this program is executed, the screen display changes as shown in Figure 11-1.

Execution result:

W

;
¢

CBM%CT:E T
L iF. o THER PRESSL ENT Lor XU

Figure 11-1  Screen Display of the Execution Result (Measurement of Band-pass Filter)

After the measurement point of the maximum response value has been found with the PMAX function, cal-
* culate the bandwidth and frequency of the two measurement points using the MBND function whose atten-

wations are 3dB and 60dB, respectively.

Using the MBND function, the analysis of more than one attenuation level at a fime can be performed. The

jow band frequency, high band frequency, the center frequency and the bandwidth can each be obtained.
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11.5 Exampie of Crystal Resonant Point Measurement

11.5 Example of Crystal Resenant Point Measurement

In this section, a program seeking from the measurement of transferring resonant point and anti-resonant
point of ceramic oscitlator (f = 43.1 MHz) is explained .
An example of a program which does this is shown in Exampie 11.5 .

Example 11-53  Measurement of Crystal Resonant Point {1 of 2)

IOOO E********X*********‘*‘k“k********‘k*‘k‘k*******‘k*‘k*
1010 i
1020 ! SEARCE  RESONANCE POINT
1030 ¢ f=45 . 1MHz
1040 !
% 1050 I FILE:RESONA . BAS
3060 :'k**********‘k*‘k‘k*‘k‘k*******‘k‘k*‘k‘k*ft***‘k***v\'*‘k‘k*
1070 *MAIN
1080 GOSUB *SETUP
10494 GOSZUB *CAL
1100 CLS
1110 *MERS_LOOP
11z GOEUR *MEAS
1130 GOESUR *RESULTS )
1140 GOTO  *MEAS_LOOP
11E0 ! )
1160 *SETUPR
1170 INTEGER IV
1180 NA=31 :EVe=l
1186 OUTEFT Na; "OLDC QFF !
1200 OUTPUT NA; "SYST:PRES; : INIT:CONT OFF; :STAT:(0PER:ENAD 8; *SRE
128;*0pC7:"
1210 ENTER NA;A
1220 OUTPUT NA; "FRECQ:SPAN 1MAHMZ;CENT 45, 1MAHZ®
1230 QUTPUT NA; "BAND 1KHZ®
1240 QUTPUT NA; "CALC:TRAN: IMP:CIMP 12.5;7TYPRE ZTR"
1250 RETUEN
1260 !
1270 *CAL
1280 CURSOR 8,9 PRINT *CONNECT [THROUGH]*®
1290 CURSOR 6,10 :INPUT "IF OFK THEN PRESS ‘ENT' ar ‘X1'",DS
1300 CUTPUT Ny "CORR:COLL NORM; *OPC?" :ENTER NA;A
1310 RETURN
1320 !
1320 *MEAS
13490 CURSOR 6,25 :PRINT “CONNECT DUT®
13540 CURSOR &,26 :INPUT "IF OK THEN PRESS ‘ENT’' or ‘X1'",DS
1360 CUTPUT Na; "INIT: WAIT EVENT EV
13790 FRI=FMAX (0, 1200,0) :APL=POINTL(FRL,D)
1380 FRZ=FMIN{C, 1200,0) AP2=POINTI1 (FR2,0)
1390 F51=2BROPHS (AP1-60,AP1+60,8) : LV1=VALUE(AP1, 0} : PHL=VALUE
{BP1,8)
1400 FE8Z=ZBEROPHS (AP2-60,AP2+60, 81 1 LVA=VALUR (AP2, 0} : PHZ=VALUE
{APZ,8)
1410 RETURN
1420 H
1430 *RESULTS
1440 CURSOR 5,4 :PRINT "RESONANCE PR1 [MHz]="; :PRINT USING “3D.7D°
s FRI/ILOE+6
1450 CURSOR 5,5 :PRINT * 781l [MBz]="; :PRINT USING “3D.7D"
JFS1/1.0E+0
1460 CUREOR 5,4 :PRINT ° LEVEL [dBRl="; :PRINT USING *35.7D°
s LV
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11.5 Example of Crystal Resonant Point Meastement

{2 of 2)

1470 CURSOR &,7 :PRINT ° PHASE [degl="; :PRINT USING "3D.7D”
s PHI
1480 CURSOR 5,8 :PRINT “ANTI-RES FR2Z [MHz]="; :PRINT USING ‘3D.7D"
: fFR2/L.0E4H
14390 CURSOR 5,9 PRINT °* Fg2 [MHEz]="; :PRINT USING "3D.7D"
FS2/1 . 0E+6
1500 CURSOR 5,10 PRINT *® LEVEL [dR|="; :PRINT USING *3D.3D"
. s LVZ
1510 CURSCOR 5,11 :PRINT - PHASE f{degl="; :PRINT USING "3D.7D"
; PH2

1520 REPURN

When this program is executed, the display appears as shown in Figure 11-2. Here, nCircuit jig (PIC-001)
is used for the sewp. _

Execution result:

1996/83/85 Tue 15:28:36§

RESNANCE FRi fMH:} E
o FEL ] =
[EvEL [
o L

COMMECT OUT
| IF 06 THERE PRESSLEMT ior. %

Figure 11-2  Screen Display of Execution Result
{(Measurement of crystal Resonant Point)
The resonant point and anti-resonant point can be determined through the following.
»  Search using the maximum and minimum level values,
«  Search using the zero phase.

Here, the measurement points of maximum and minimum levei value are sought for first using the FMAX
and FMIN functions. _
Then, this program searches for the zero phase point near the measurement point using the ZEROPHS func-
tion.
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11.6 Using Built-in Functions

11.6

11.6.1

11-14

Using Built-in Functions

The network analyzer is equipped with built-in functions related to waveform analysis, such as bandwidth
analysis and ripple analysis.

Ir: the network analyzer (except for the R3752H Series), the mark function is used to perform waveform anal-
ysis. However, with the built-in functions, you can perform all the operations by calling up one function.

For an explanation of the built-in functions, refer to “4.4 Built-in Functions” in the Program Manual.
In this section, an example of how to use the built-in functions is explained.
Basic Function

The built-in functions histed below are used to perform basic conversions such as calculating the necessary
parameters etc. with the real analysis function.

POINT1 Gets the measurement point nearest the specified frequency.

POINTIL Gets the maximum measurement point lower than the specified frequency.

POINTIH Gets the minimum measurement point higher than the specified frequency.

POINTZ Gets the address point nearest the épeciﬁeé frequency.

POINTZL Gets the address point lower than the specified frequency.

POINTZH Gets the minimum address point higher than the specified frequency.

DPOINT Gets the address point bandwidth cosresponding to the specified frequency
bandwidth.

SWPOINT Gets the last measurement point.

FREQ Gets the frequency corresponding to the specified address point.

DFREQ Gets the frequency bandwidth corresponding to the interval between the
specified addresses.

SWFREQ Gets the last scan frequency.

VALUE Gets the response value of the specified address point.

IDVALUE Gets the difference of response values between the specified addresses.

CVALUE Gets the response value of specified frequency,

DCVALUE Gets the difference of response values between the specified frequencies.

SWVYALUE Gets the last measurement response value.

Almost all the built-in functions treat the address point as an argument. To use other built-in functions,
convert the frequency to a measurement point using these functions. The absolute range of the address
point is 0 to 1200. The measurement point is value within this range. The measurement point varies with
the measurement point count set by the measurement condition.

The address point data except for measurement point uses the value interpolated from the measurement
poiat.
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11.6.2 Using Example of Maximurn and Minimum Value Analysis Functions

The following program is an example of this.

i0h P = FOINTL(250.0E6,0F ! Measurement point nearest to Z50MHz.
110V = VALUE(P, OV ! Gets measurement value.
120 PO = BOINTIL{100.0EE,0) ! The maximum value by address point lower

than 100MHZ.
130 Pl = POINTIH{200.0EE,0) ! The minimum value of address point upper
than 200MEz.
140 Va = MAX{P(,P1,0} { Gets the maximum wvalue.

11.6.2 Using Eﬁample of Maximum and Minimum Value Analysis Functions

The built-in functions shown below are used to analyze the maximum and minimum valees in the specified

range.

MABX Gets the maximum responsge value,

MIN Gers the mininum response value.

FMAK Gets the maximum response freguency.

FMIN Gets the minimum response freguency.

PMAX Getes the maximum response measurement point.
PMTIN Gets the minimum response measurement point.

These functions are used to search for both the maximum and minimum response between the address
points of the specified channel. Then, the analysis value of the measurement point is transferred as a func-
tion value.

The functions MAX and MIN return the response values, FMAX and FMIN functions return the stimulus
values (frequency values) and PMAX and PMIN retun the measurement point values.

When these functions are used in combination, the resonant and anti-resonant points can be analyzed.

Ty Maxinum(Fr, L)

Minimem{Fa, La} [\;/}

Pr Pa

Figure 11-3  Maximum and Minimum Value Analysis Function
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11.6.3 Using Example of Attenuation Level Analysis Functions

11.6.3

i1-16

The following shows an example of a program used for analyzing the maximum and minimum values,

100 Vr o= MAX(D, L.
110 Pro o= FMAX (DO,

0, 0) P Gets the
60,0} ! Gets the

e response value,

alue of maximum response,

120 Pr o= PMAXI0, 1200 ! Gets the Nt point of maximum
respongea.

130 va = MIN{(C,1200,0) ! Gers the minimum response value.

140 Fa = FMIN(0,1200,0) ! Gets the stimulus value of minimum response.,

15C Pa = PMIN{O,1280,0) ! Gets the measurement point of minimum
response .,

To get all anatysis values of the maximum or minimum response, it is not necessary to call out all these

functions.

First, the measurement point is determined using PMAX or PMIN, then it is taken as the parameter used

to call out the FREQ and VALUE functions.

In this way, the analysis value can be determined at a speed higher than that achieved when

FMAX or MIN and FMIN are used.

MAX and

160 pr = PMAX{0,1200,0) ! Gers the measurement peint of masximum
rEsponse.

110 Vr = VALUE (Py,0) D Gets the maximum response value.

120 Fr = FREQ{Pr, O} I Gets the stimulus value of maximum
response .,

140 Pa = PMIN{O, 1200, 0) : Gets the measurement point of minimum
resnonse,

150 Va = VALUE(Pa,0) ! Gets the minimum response value.

160 %a = FREQ(Pa, () ! Gets rthe stimulus value of minimum
resSponsga.

Using Example of Attenuation Level Analysis Functions

The following built-in functions are used to analyze the typical parameters in filter etc.

BND Gets the bandwidth from the specified address point,

BNDL Gers the low freguency of bandwidth from tne specifiled
address point. )

BNDH Gets the high frequency of bandwidth From the specified
address point.

CRND Gets the bandwidth from the specified frequency.

CRNDI, Gets the low fregquency of bandwidth from Lhe specified
frequency.

CBNDH Gets the high frequency of bandwidelh from the specified
freguency.

MBNDZ Performs the multiple bandwidth analysis outwards.

MEBNDO Performs the multiple bandwidth analysis inwards.

1. BND, BNDL, BNDH, CBND, CBNDL, CBENDH

These functions are used to analyze the attenuation point and bandwidth from the specified attenua-
tion level. For those functions whose name start with C, the standard point of the function is specified
with address pointer, and for those whose names do not start with C, they are specified with a fre-

quency.

Calculating the special filter parameter can be acheived by using a combination of these functions.
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11.6.3 Using Example of Attenuation Level Analysis Functions

Fcenter

Bw

Fi ' PR

! Figure 11-4  Analysis of Attenuation Level

The following is an example of a program using the attenuation level analysis

100 P = PMAX{0,1200,0) ! Cets the measurement point of maximum
response.,

110 BW = BND{D,3,0} ! Gets the bandwidth of attenuation
level 3dB.

120 #1 = BNDLIP,3,0) ! Gets the low freguency of atfenuation
level 342 of pandwidth.

1320 Fh o= BNDH(P,3,0: ! Gets the high freguency of attenuatlion
level 3dB of bandwidth.

140 FC = {Fl+Fh)*0.5 ! Calculates the center frequency.

150 Q@ = SQR{PL*Fh)/ BW | Calculates Q.

2. MBNDI, MBNDO

The MBNDI or MBNDO function is used when the doing an analysis of the multiple attenuation fev-
el.

These functions enable multiple attenuation points to be analyzed at the same time and the low fre-
quency, high frequency, center frequency and bandwidth can each be obtained for one attenuation
fevel.

When the attenuation level analysis is performed outward from the reference pointer, the MBNDI
function is used.

11-17
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11.6.3 Using Example of Attenuation Level Analysis Functions

o)

7 Re(d)

BW{33

i3

Figure 11-5 MBNDI

An example of a program using the MBNDI function is shown below.

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

DIM Levels(3)

110 DIM DataBuffer (3,4}
120 Levels{l) = 1.0
130 Levels(2} = 2.0
140 Levels(3) = 10.0

P=PMAX (0,1200,0)

DataBuffer(l, 1)
pataBuffer{l. 2}
DataBuffer{i, 3}
DataBuffer{l,.4)
DataBuffer (2,1}
DataRuffer(2,2)
pataputferi2,3)
Databurrer (2,4)
DavaBuffer(3, 1}

DatabBuffer(3,2)

NnMBNDI{O,lZOO,p,B,LeV@lS
1

1

Defines an array used for
attenuation level specification.
Defines an array used for getring
analysis value.

specifies the first attenuation
level to be analyzed to 1.04B.
gpecifies the sacond attenuation
level to be analyeed to 3.0dB.
Specifies the third attenuation
level to be analyzed to 10.04B.
cets the measurement polint of
mENLMUIR Tesponse.

(1), DataBuffer(l,1).0)

analyzes multiple levels.

Low frequency of bandwidth of Fi{ll}
~attenuation level 1.0dB.

High freguency oI bandwidth of Fnl{l)
-~attenuation level 1.0dB.

center frequency of bandwidth of
Feil) —attenuation level 1.0d8.
pandwidrh of BW{l)- attenuation
lavel 1.0dB.

Low freguency of bandwidch of F1{2}
-attenuation level 3.0dB.

High freguency of pandwidth of Fhi2)
~atrtenuation level 3.0dB.

Center fregquency of nandwidth of
7o (2) ~attenuation level 3.0d4d8.
handwidth of BW{Z)-attenuation
level 3.0dB.

Low freguency of bandwldth of F1(3}
-attenuation level 10.0d4B.

High freguency of pandwidth of Fhi3)
~attenuation level 10.0dB.
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11.6.3 Using Example of Attenuation Level Analysis Functions

{Cont’d)
270 PRINT DataBuffer(3,3) ! Center freguency of bandwidrh of
Fo(3)-attenuation level 10.0d4E.
280 PRINT DataBurrer (3, d) Pobandwidth of BW(3)- artenuation

level 10.0483.

When attenuation level analysis is performed inward from the outside to the reference pointer, the
MBNDO function is used.

[}
i
FLCLA v/\fnm |
/ ' G o\ FED |
= AFe@ \ 1B
B (2)
(3//
re(®) T y4B(3y
BRI -
FL Ph(3)

Figure 11-6 MBNDO

An example of a program using the MBNDO function is shown below.

100 DIM Levels(3) { Defines an array used for
attenuation level spegificarion.

110 DIM DataBuffer (3, 4) ! Defines an array used for getting
aralysis value.

120 Levels(ly = 1.0 I Specifies the first attenuarion
level to be analvzed to 1.0dEB.

130 Levels{(2) = 3,0 ! Specifies the second attenuarion
level te be analyzed to 3.0dm.

140 Levels(3) = 10.0 ! Specifies the third atténuarion
level to be analvzed to 10.04R.

150 P = PMAN(0,1200,0) ! Gets the measurement point of

maximum response.
1860 N = MBNDO(G,EZOU.p,E,Levels(l),DataBuffer(l,i},G}
f Analyzes multiple levels.

170 PRINT DatarRuffer({l,1) I Low freguency of bandwidth of Fl{z}
-attenuation level 1.048B.

180 PRINT DataBuffer{i, 2} ! High freguency of bandwidrh of Fhi{l)
—attenuation level 1.04B.

180 PRINT DatakRufferi{l,3: ! Center freguency of bandwidth of

Felll-actenuation level 1.083.
bandwidth of BW(1l)- attenuation
ievel 1.0dB.

200 PRINT DataBuffer(l1,4)
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11.6.4 Ripple Analysis Functions Using Example (1)

(Cont’d)

220
230
240
250

260

o
-]
=

280

PRINT DataBuffer(2,1) ! Low frequency of bandwidth of F1{2}
—attenuation level 3.04EB.

PRINT DataBuffer(2,2) ! High frequency of bandwidth of Fhiz
—attenuation level 3.04RE.

PRINT DataBuffer (2,3} ! Center freguency of bandwideh cf
Fe(Z)-attenuation level 2.0d5.

PRINT DataBurrer{2,4} ! bandwidth of BW(2)-attenuarion
level 3.0ds.

PRINT DataBuffer(3, 1) ! Low frequency of bandwidrh of F1{3)
~attenuation level 10.0d45.

PRINT DataBuffer(3,2) P oHigh freguency of bandwidrth of Fh{3}
-attenuation level 10.04B.

PRINT DataBuifferi(3,3) P Center frequency of bandwidth of
Fe{d)~attenuation level 10.0d4R.

PRINT DataBurrer{3,4) ! bandwidth of BW(3) - attenuation

level 10.048.

11.6.4 Ripple Analysis Functions Using Example (1)

The following built-in functions are used to analyze ripples and produce a result.

RPLI

RPL2

RPL3

RPL4

RPL5
RPL6
RPLF
RPLR
RPLH
FRPLH

RPLIL
FRPLL
FRPLL

PRPLH

Gets the maximum value of the difference between the highest value and lowest
value,

Gets the maximum value of the difference between the neighboring highest
vatue and lowest value,

The total maximum value obtained by adding the difference between the neigh-
boring highest value and lowest value and the difference between the neighbor-
ing lowest value and highest value.

 Gets the maximum value of the difference between the neighboring lowest value
and highest value, ‘

Gets the maximum value of the highest value.

Gets the minimum value of the highest value.

Gets the frequency difference between the first highest point and lowest point.
Gets the response difference between the first highest point and lowest point.
Gets the response value of the first highest point.

Gets the frequency value of the first hi ghest point,

Gets the measurement point of the first highest point,

Gets the measurement point of the first lowest point.

Gets the frequency value of the first lowest point.

Gets the measurement point of the first lowest point,
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11.6.4 Ripple Analysis Functions Using Example (1)

As the searching target, ripple is specified with the coefficients of an abscissa axis cant rate and ordinate
axis cant rate. The cant rate coefficient of abscissa axis is specified with an address point, while the cant
rate cocfficient of ordinate axis is specified with a response value.

For example, when the ripple occurs 0.5dB up and down per one point in RPL1 function, it is shown as
follows,

100 MaxDiff = RPLI{0,2200,1,0.5.0}

1. RPL:

The RPL1 function is used to get the maximum value of difference between the highest value and the
towest value in the specified range.

% Highest value imax
O Lowest value ...

Difference

Lmin

Figure 11-7 RPL1

An example of a program showing the maximum value of the difference between the highest and the
lowest is shown below.

100 MaxDiff = MAX(G,1200,0) ! Gets the maximum value of differ-
110 PRINT MaxDiff ence between the highest value and
the lowest wvalue.
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11.6.4 Ripple Analysis Functions Using Example (1)

b3

RPL2, RPLA4

These functions are used to determine the maximum value of the difference between the neighboring
highest value and lowest value.

However, RPL2 is used to detect the difference between the highest value and the lowest value to the
right of the highest value, while RP14 is used to detect the difference berween the highest value and
the lowest value to the left of the highest value.

@ Highest value
O Lowest value

¥Max. value in difference

Figure 1{-8 RPL2

@ Highest value
O Lowest value

Max, value ia différence

Figure 11-9 RPL4

An example is shown below.

100 © = BMAX(0,1200,0)
110 RMax = RPL2(0.P,1.0.5,
120 LMax = RPL4(0,P,1,0.5.

]

Gets the measurenent poing.
o) ! Searches the right side.
3] ! Searches -the left side.
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11.6.4 Ripple Analysis Functions Using Example (1)

3. RPL3

The RPL3 function is used to get the total maximum value that is obtained by adding the difference
between the neighboring highest and lowest value and the difference between the lowest value and
the highest vahie.

@ Highest value
) Lowest value H3

..........

Lz
¥ax. for adding difference ™[4

Adding difference (i) = (Hi-Liy+{Hj-LD)
Ex. Adding difference (2} = (H2-L2)+{¥3-.2)

Figure 11-10 RPL3

An example is shown below,

100 Max2dding = RPL3{0,1200,1,0.5,0)

4. RPLS, RPL6

These functions are used to get the maximum value and minimum value of the highest value. It is
used when ripple spurious is analyzed.

@ Highest value
O Lowest value

Figure 11-11  Maximum Value and Minimum Value of the highest vatue.
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11.6.4 Ripple Analysis Functions Using Example (1)

An exampie is shown below.

100 PO = POINTL(I0.0EE,D) ! Start range of analysis is 1L0MHz.

110 21 = POQINTLI{20,0FE6,0) ! End range of analysis is 20MHz.

120 Hmax = RPLE{PO,PL,1,0.5,0) ! Gets the maximum value of the
highest value.

130 Hmin = RPLE(PO,P1,1,0.5,0) ! Gets the minimum value of the

highezt value.

5. RPLF,RPLR, RPLH, RPLL, FRPLH, FRPLL, FRPLH, FRPLL

These functions are vsed to analyze the ripples of the highest point and the lowest point which js de-
tected first. RPLF and RPLR are used to calculate the response difference (or frequency difference)
between the highest point and the lowest point. RPLH and RPLL get the response value of the highest
point or the Jowest point and FRPLH and FRPLL get the frequency value of the highest point or the
lowest point and finally PRPLH and PRPLL get the measurement point of the highest point or the
lowest point.

@ Highest value
& Lowest valte

Fa Fb
Figure 11-12  Response and Frequency of Ripple

An example is shown below.

100 Fd = RPLF(D,1200,1,0.5,0: ! Gets the freguency difference
between highest point and lowest
point.

110 vd = RPLRI(C,1200,1,0.5,0; ! Gets the response difference

: betweenr highest point and lowest
: point. ) ‘
120 H1 = RPLH{O0,1200,1,0.5,0) ! Gets the response of highest
’ : point. .
136 L1 = RPLLI{O,1200,1,0.5,0) I Gets the response of lowest
o point,
140 Fa = FRPLE(0,1200,1,0.5,0) ! Gets the freqguency cof highest
: point.
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11.6.4 Ripple Analysis Functions Using Example (1)

(Cont’d)
150 Fh = FRPLL(O,3200,1.0.5,0) I Gets the frequency of lowest
. point.
160 Pa = PRPLH(0,1206,1,0.5,8) ! Gets the measurement point of
highest point.
170 P = FRPLL(0,1200,1,0.5,0) I Gets the measurement point of

lowest point,

However, this program is not practical, because every time you call up the built-in functions, the over-
head for the searching should be considered.

If you know the measurement points of the highest point and the lowest point, the frequency and re-
- sponse value can be calculated with FREQ and VALUE functions, The program is transferred in
practice after it is changed to as follows.

100 Pa = RPLH{G,1200,1,0:5,0) ! Gets the measurement point of
highest point.
110 Ph o= HPLL{0,1200,1,0.5,0) ! Gets the measurement point of
lowest point.
120 Fa = FREQ!Pa, () ! Calculates the fregquency of
highest point,
130 Fb = FREQ(PBL,0) ! Calculates the frequency of
. lowest point,
140 HLI = VALUE(Pa,0) ! Calculates the response of
} highest point.
150 LI = VALUE({PL, O} I Calculates the response of
. lowsst point.
160 Fd = Fb - Fa I Calculates the freguency

difference between highest polnt
) and lowest point.
170 v@ = HI - L1 ! Calculates the response differ—
. ence between highest point and
lowest point.
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11.6.5 Ripple Analysis Functions Using Example (2)

11.6.5 Ripple Analysis Functions Using Example (2)

The following built-in functions are used to get and analyse ripples. When multiple ripples are analyzed,
the anatysis functions described below are used.

NRPLH | Gets the count of highest points.

NRPLL Gets the count of lowest points,

PRPLN | Gets the meas.lzrement point of the n-th highest point.
PRPLN | Gets the measurement point of the n-th lowest point,
FRPLN | Gets the frequency vaiue of the n-th highest.point.
FRPLN | Gets the frequency value of the n-th lowest point.
VRPLN | Gets the response value of the n-th highest point.

VRPLN | Gets the response value of the n-th lowest point.
PRPLM | Gets measurement points for multiple highest points.
PRPLM | Gets measurement points for multipie lowest points.
FRPLM | Gets frequency values for multiple highest points,
FRPLM | Gets frequency values for multiple lowest points.
VRPLM | Gets response values for multiple highest points,

VRPLM | Gets response values for multiple lowest points.

1. NRPLH, NRPLL

These two functions are used to anaiyze the number of highest points or lowest DOINLS.
When these built-in functions are used to analyze the ripples after the ripple number is
specified, NRPLH and NRPLL are used to obtain the number of ripples in advance,
PRPLHN, PRPLLN, FRPLHN, FRPLLN,VRPLHN, VRPLLN

These functions are used to analyse selected rippies from those obtained by the functions NRPLH and
NRPLL.

3
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@ Highest value
(O Lowest valge

‘Fa  Fb
Figure 11-13 A Ripple Analysis

An exafnple of this is shown below.

100 ®h = NRPLH(O,EZGO,E,O,S,O? ! Searches the highest point and
enables te perform the number -
spacified analysis.,

110 Nl = NRPL&{O,lZOG,l,G,S,O) ! Searches the lowest reint and
enables to perform the number-
specified analysis.

120 pPa = PRELHN{3, 0} ! Gets the measurement point of
: - the third highesc point,

130 Fa = PRPLHN (3,0} ! Gats the frequency point of
the third highest point.

140 HI = VRPLHN (3, 0} I Gets the response value of
the third highest point.

150 Ph = PRPLLN(Z3, (0} [ Gets the measurement poinr of
the third lowest point.

160 Fb = FRPLLN(3,0) ! Gets the frequency of the third
lowest point. :

170 13 = YRPLLN (3.0} ! Gets the response value of the

third lowest point,
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3. PRPLHM. PRPLLM, FRPLHM, FRPLLM, VRPLHM, VRPLLM
These functions are used to get the analysis values of all ripples with NRPLH and NRPLL.

D Highest value
(O Lowest value

Fol gy P2 pyy

Fa3 Fad Fad

b3

Figure 11-14  Analysis of All Ripples

An example of this is shown below.

100
110
126
13a

140

INTEGER Pa{300),PbI300)
DIM Fa{300),Fb(300)
DIM Va{300:,Vbh(300)

Nh
NL
Na
Nb

Na

Nk

Na

Nb

NRPLH(0,1200,1,0.5,0)
NRPLL{U,1200,1,0.5,0)
PRPLEM{Pa(l},0)
PRPLLM (Pb{1),0)
FRPLHM(?@(lf,O)
FRPLLM(Fb (1}, 0)
VRELHM (Va(l),0)

VRPLLM (Vb {1),0)

! Searches highest point and ena-
bles number specified analysis,
! SBearches lowest point and ena-
bles number specified analvsis.
Gels measurement points of all
the highest point.
! Gets measurement points of all
' the lowest point.
I Gets frequencies of all the
highest point.
! Gets fregusencies of all the
lowest point.
I Gets response values of all the
highest point.
I Gets response values of all “he
lowest point.
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11.6.6  Using Example of Direct Search Functions

The following built-in functions are used to search for the response value given in the specified range.
DIRECT Gets the address point of the specified response.

DIRECTL  Gets the left measurement point corresponding to the specified response.

DIRECTH  Gets the right measurement point corresponding to the specified response.

CDIRECT  Gets the frequency of the spécifieci FESPONSE. '

CDIRECTL  Gets the left real frequency corresponding to the specified response.

CDIRECTH  Gets the right real frequency corresponding to the specified response.

DDIRECT  Gets the address point width of the specified response.

CDDIRECT  Gets the bandwidth of the specified response.

ZEROPHS  Searches the frequency of the first zero phase.
1. DIRECT, DIRECTL, DIRECTH, CDIRECT, CDIRECTL, CDIRECTH

These functions are used to specifie response values and then search the place that is coincident with
the response value,

For DIRECT functions whose name starts with C, the search range is specified with a frequency,
while for others, the search range is specified with an address point .

Functions whose name ends with L search from low frequency to high frequency, and those whose
name ends with H search from high frequency to low frequency in order to find the analysis value
corresponding 1o the real measurement value. However, when no measurement poing Is coincident,
then use the one that comes immediately after the specified response value.

O Address point {0 teo 1208
@ Not point

Fa Fb

Figure 11-15  Direct Search
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11.6.6 Using Exampie of Direct Search Functions

An example of this is shown below,

160 7 =

110 Pa =
120 Pob =
130 F =

140
150

:f
o
(13

DIRECT (0,1200, 10,07

DIRECTL(0,1200,-10.0)
DIRECTH (0, 1200, -10,0)
CDIRECT{5,500.0E6,-10,0)

CDIRECTL (5,500,086, ~10, 0}
CDIRECTH(5,500.086,-10,0)

Address point of response
value -10dB.

Freguenay of response value
-10dR

2. DDIRECT,

These functions are used to search for two measurement points corresponding to the specified re-

CDDIRECT

sponse value and get the point width between them,

O Address point (0 to 1200)
@ Kot point

XdB

Search direction

Soayrrrtoed

B

Figure 11-16 bandwidth Corresponding te Response

An example of this is shown below.

100 P4 = DDIRECT(0,120C,-10,0)
110 BW = CDDIRECT{%,500,086,-10,0)! bandwidrth{interpolating

Address point width.
with
freguency.)
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3. ZEROPHS

‘The ZEROPHS function is used to search for the frequency at which the phase value first becomes
zero degree between the specified address points. ‘ '

Odeg\ Pr

\
Fr
Figure 11-17 Search of Zero Phase

An example of this is shown below,

150 Pr = PMAXI(0,1200,0) ! Gets the measurement point of maximum
response,

110 Pa = PMINI{C,12090,0) I Gets the measurement point of minimum
responsgea.

120 Fr = ZEROPHE(Pr,Pa,{) | Getgs the frequency of zero phase.

11.6.7-  Data Transferring

The following built-in functions are used to transfer channel data between built-in and incorporated
BASIC.

TRANSR Loads data from the analysis channel memory.
TRANSW  Writes data to the analysis channel memory.

An example of this is shown below.

100 DIM bufi{2,1200) ) ! Defines data array.

110 N = TRANSR{0Q,1200,Buf{1,1),0) ! Reads in the first waveform
_ date of CHI.

120 N = TRANSR(C,1200,Bufi{2,1),8}) ! Reads in the second waveform

data of CH2.

11-31
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11.7 Setting Limit Line

In this section, a program exampie which is used to set the limit line is explained.

A band-pass filter of 880MHz is used for the test specimen (DUT). After setup, normalized, then the limit
line is set as shown below.

Segment 0 1 2 3 4

frequency T8OMHz 820MHz 866MHz 898MHz 960MHz
upper value -40dB -40dB “10dB -10dB 40dB
lower value -65dB -65dB -30dB -30dB -65dB

NOTE:  This cannoi be used with the R3752H Series.

This is shown in Example 11-6.

Example 11-6  Setting the Limit Line

HERT A KK A IR AT A A AT AR AR DR KR K * T Rk dodor ok owh ok x

101 H

110

120 SET LIMIT LINE TABLE

120 ! .
140 I ok Rk k kR AN A AR A A AR Rk kKK F AN AR kAR F R Kk ok ok
156 1!

160 INTEGER T

170 QUTPUT 31; "OLDC OFF"

180  QUTPUT 21;"SYST:PRES®

180  OQUTPUT 31;"DISP:ACT 2+

200 CGUTPUT 31;°"FREQ:CENT S80MHZ;SPAM Z00MHZ™
- i

220 CLS:CURSOR ¢, 1le ‘

230 INPUT “Connect THRU, then press [X1].+,D$
240 QUTPUT 31; "CORR:COLL NORM; *QpC?:"

250 ENTER 31,;DUmmdys

270 FOR I=0 TO 4

280 READ 87,UP,LO

28 CUTPUT 31;"'DISP:LIM:SEGM", I, " :STIM®, 87, "MHZ;UPP" ,UP, " ; LOW", LD
368 OUTPUT 31;"DISP:LIM:SECGM®,IL,":COL 3;WCOL 6° : )

310 NEXT

3120 QUTPUT 31;'DISP:LIM:STAT ON;LINE ON*
330 CLS

340 . STOP

350

360 DATA T80,-40, -65
270 DATA 820,-40,-65
380 DATA 866, -10,-30
390 DATA 8%g,-10,-30
400 DATA 960G, -40,-65

There are two ways to set the limit line: the first is to set all the segments one at a time using DISPlay | :
WINDow [<chno>1] : LIMit [<parano>] : DATA <block>. And the other method is to set each segment in
an mtegrated way by using DISPLay [ : WINDow [<chno>]]:LIMit [<parano>] : SEGMent <n> <Locks.
The parameter of each segment is set here, respectively

11-32
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An example of this is explained below.

Program Expianation of Example 11-6
100 to 150 | Comment lines.
160 Sets variable I to integer type. (Because the segment is specified as an integer.)
170 Releases the R3762/63 conversion command mode.
180 Initializes the network analyzer.
190 Activates channei 2.
200 Sets the sweep frequency center to 880MHz, and the span to 100MHz.
210 Comment line. 7
220 Clears the characters on the screen and maoves the CUrsor.
230 Displays the .rnessage and waits for input.
240 Gets the normalize-data and requests stop notification.
250 Waits until the normalize data has been received.
260 Comment line.
270 Changes the segment number I from O to 4 in sequence.
280 Reads the frequency data, upper limit value and lower limit value,
290 Sets the frequency. upper limit value and lower fimit value to segment 1.
300 Sets the limit line color and waveform.
310 Moves to the next segment,
320 Sets the limit test decision and limit line display ON,
330 Clears the screen,
340 Ends,
350 Comment line.
360 t0 400 | Frequency, upper limit value and lower limit value of each segment,
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11.8

11-34

Four-Screen Display of All S Parameters

This section describes a program that is used to perform four-screen display of all S parameters.
A band-pass filter of 880MHz is used as the device under test (DUT).
After setup, two-port full-calibration is performed and the foliowing four screens are displayed.

[CH1) 811 {CHZ] 812
Smith chart Amplitude/phase
SMITH (R+jx) LOG MAG & PHASE
[CH3] 822 [CH4] 821
Smith chart Amplitude/Group delay time
SMITH (R+ix) LOG MAG & DELAY

NOTE:  This cannot be used by the R3752/53H Series or R3754 Series.
§ parameter measurement in R3764/65/66/67H Series is enabled only when C tvpe or A bipe +5 parameter
test sets is are used.

An example of this is shown below,

Example 11-7 Four-Screen Display of Al S Parameter (1 of 2)

100 [ x********‘k**7’(*x***********************

1100

120 ! 2~PORT FULL CALIBRATION

13200 AND 4 CHANNELS DISPLAY

%%G ]- *‘k*:ﬁ'c**i“k‘**‘k*ﬁ'*x*******‘k*******'#**'k**;k*

160 !

170 *MAIN

180 GOSUB *3ETUP

i9n GOSUR *CAl,

200 GOSUB *DIsSp4cH

(210 STOP

220 I

230 *SETUP

240 OUTPUT 31;"OLLC OFF"

250 OUTPUT 31; "SYST:PREG®

260 OUTPUT 31; "FREQ:CENT 8B0MHZ; SPAN  100OMHZ*

270 CQUTPUT 31; "RBAND 100HZ"

Z80 OUTPFUT 31;° "DISP:FORM ULGW®

290 CLE:CURSOR 0,16

300 RETURN

310 1

320 0 *CAL

330 INPUT "Commect OPEN to port 1, then press [X11.',Ds
340 OUTPUT 31; "CORR:COLL S110:*

350 COSUB *SWPEND

360 INPUT "Connect SHORT to port 1, then press [X1}.v,Dbs
370 QUTPIT 31; *CORR:COLL 35l1s"

380 GOEUB *SWPEND :

380 INPUT “Connect LOAD to port 1, then press [X1).*,p8
400 - QUTPUT 31; "CORR:0O0LL S11iL

410 GOSUB *SWPEND '
420 INPUT “Connect OPEN to port 2, then press [X11.°,D%

430 OUTPUT 31;'CORR:COLL 5220
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(2of2)
440 GOSUR *SWPENT:
450 INPUT "Connect SHORT to port 2, then press [X1].",D%
460 GUTPUT 31;*CORR:COLL g228-
470 GOSUB *SWEEND
480G INPUT *Connect LOAD o port 2, then press {(¥xil.7,Dsg
490 CUTFUT 31;" "CORR:COLL S22L°
500 GOSUB *SWPEND
510 ! :
520 INPUT "Connect THRU between port 1 and 2, then press [X1]. DS
K30 QUTPUT 31; "CCRR:COLL GTHRU™
540 GOSU *SWREND
550 . i
260 CUTPUT 31; "CORR:COLL OIS®
g 5740 GOSUE *SWDPEND
g 580 !
: 550 OUTPUT 31; "CORR:COLL: SAVE "
&00 OUTPUT 31:”BAND:AUTO ON
610 CLE
620 RETURN
£30 !
640 *DISPLCH
£50 CUTPUT 31;"DIEP:DUAL CN; FORM ULOwW"
c60 OUTPUT 31; *PUNCL:POW S311°
570 OUTFUT 31; "FUNCZ:POW 8127
680 OUTPUT 31; "FUNCI:POW S22¢
650 OUTPUT 31;"FUNC4:POW 921
TO0 OUTPUT 31; "CALCL:FORM SCH"
710 COTPUT 31;"CALC2:FORM MLOP®
T20 CUTPUT 31; "CALC3:FORM SCH®
T30 GUTFUT 31; "CALCA :FORM MLOD®
740 RETLURN
P50
760
770 UT 31 -*0opoey
740 ENTER 21;D¢
740 RETURN

In order to display the submajor (channels 3 or 4), 3 or 4 must be specified in <chno> of the measurement
mode specification command | SENSe:] FUNCtion <chno> [ : ONJ <input>" or [ SENSe:] FUNCtion
<chno>: POWER <inputs. Specifying the measurement format of channel 3 and 4 etc. is performed in
advance with the measurement mode specification after the channel has been displayed.
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An example of this is explained below.

Program Explanation of Example 11-7 (1 of 2)

100 to 160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350

360 to 380

390 to 410

420 to 440

450 to 470

480 to 500
510

520 to 540

350 to 560
580
590
600
610
620
630

Comument lings,

Main routine {(MAIN) lable

Calls out the initial sesup rontine SETUP.

Calls out the correction routine CAL.

Calls vut the four sereen display routine DISP4 CH.

Ends.

Comment line.

Initial setting routine (SETUP) lable

Releases the R3762/63 from the convention command mode.
Initiakizes the network analyzer.

Sets the scan frequency to center 880MHz and span to 100MHz.
Sets the resolution bandwidth o 100Hz,

Performs screen split display of upper and lower two parts.
Clears the characters on the screen and moves the cursor.

Exits the initial setup routine. .

Comment line.

Correction routine {CAL) lable

Displays the message and waits for input. (appii.es below as well)
Gets the correction data (5§11 OPEN)

Waits until the correction data has been collected (applies to the lines below)
Gets the correction data (S11 SHORT).

Gets the correction data (811 LOAD3 .

Gets the correction data ($22 OPEN) .

.Gets the correction data (S22 SHORT) .

Gets the correction data (822 LOAD) .

Comment line,

Gets the correction data (GROUP THRU),

Gets the correction data (Omits ISOLATION correction).

‘Comment line,

Calculates error coefficient from the correction data.
Fnables the resolution bandwidth to be set automatically.
Clears the characters on the screen.

Exits from the correction data routine.

Comment line.
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Program Explanation of Example 11-7 (2 of 2}
640 Four screen display routine (DISP4CH) lable
650 Enables two channel display, upper and lower two parts split display.
660 Sets the measurement mode of channel | to S11.
| 670 Sets the measurement.mo_de of channel 2 to $12.
680 Sets the measurement mode of channel 3 to S22,
690 Sets the measurement mode of channel 4 to S21.
700 Sets the measurement format of channel 1 to smith chart (R+jx),
710 Sets the measurement format of channel 2 to amplitude/phase.
: 720 Sets the measurement format of channel 3 to smith chart (R+jx}.
730 Sets the measurement format of channel 4 to amplitude/phase,
740 Exits from the four screen display routine.
750 Comment line.
760 Wait sweep end routine (SWPEND) iable
770 Requests the operation end notification.
780 Gets the notification.
790 Lixits from the wait sweep end routine.
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12.1.1

12. Using Example of External Controller

Using Example of External Controller

To coninect a computer to the network analyzer using GPIB, and exchange data between them, it is necessary
to know compater language, and how to create a program. This chapter offers examples in BASIC (N88-
BASIC, QuickBasic, HP-BASIC) and C language. While it is not necessary to know all of them it is recom-
mended that you familarize yourself with at least BASIC prior to atiempting any programming work.

Refer to the following documents for information on programming
*  Operation Manual or User Manual (Functional Descriptions)

*  Programming Manuat

«  GPIB Address Allocation Table

*  Manual of Personal Computer

¢ Manual of GPIB Imerface Board

Before Programming

The GPIB is an interface that connects the network analyzer to another controller or peripheral apparatus with
a GPIB cable.

In this section, 2 program used to control the network analyzer with an external controller (Personal com-
puter) that is connected by GPIB cabie is shown.

Some computers can use GPIB commands as soon as their power is switched on however it is still necessary
to load the dedicated programs from the floppy disk according to the controller. Besides, there are programs
that can be used to specify the using area of memory before and after loading or to output necessary com-
mands to open the mput/output port.

Set up the controller to be used after throughly reading the manual.,

This chapter describes a method centered on an example that takes a PC-9801 computer which uses the NEC
pure GPIB interface board as an external controller.

. The programming language used is N88 Japanese BASIC.

Set the network analyzer as specified after the external controller has been setup. To control the network ana-
lyzer from the external controller, the network analyzer should be set to GPIB mode and connected by GPIB
cable, and the GPIB address of the network analyzer must be set. (Refer to 12.1.3.)

GPIB Mode

The following two GPIB modes are used by the network analyzer.
*»  SYSTEM CONTROLLER mode

Allows you to measure the function and control the machines connected to the network analyzer using
the built-in BASIC programs.

*  TAKER/LISTENER mode

Allows you-to control the network analyzer with an external controller.
Since the buiit-in BASIC interpreter is shared, the load of the external controller can be reduced.
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12.1.2

12.1.3

12-2

Coimecting the Network Analyzer

- Conmect the GPIB cable (available optionaily) to the connector located on the back of the network ana-

fyzer, and then connect the cable with the connector on the external controller.

Make sure to read the interface board and computer manuals carefully before connecting them.

NOTE: It is necessary to purchase the GPIR interface board when using NEC-9800 series und IBM-PC com-
patible computer.

GPIB cables are named according to their length. The following table lists the cable names and iengths.
Table 12-1  GPIB Cable (optionally available)

Name Leng{h
408JE - 1P5 0.5m
408JE - 101 Im
408JE - 102 2m
408JE - 104 4m
Setting GPIB Address

To control the network analyzer externally using GPIB, it is necessary to set a GPIB address for it. When
the address is set, it is stored in the non-erasable memory of the network analyzer. Once this has been done,
it does not have to done again unless you need to change the address.

The methods used to set the GPIB address depend upon the model used; methods for the R3752/64/66H
Series, R3753H Series/R3754 Series and R3765/67H Series/R3765/67G Series are each described below,

NOTE:  Use the front panel keys to set GPIB addresses.

+  For the R3752/64/66H Series

1. Press [*lI{CONFIG) from the program mode to change to CONFIG mode.
The list of system variabies is displayed.

3

Press [*](CONFIG) and hotd it down untill the ADDRESS label is highlighted
in the display.

3. Input the address with numeric keys, then press [ENT].
4. To store the setting in the non-erasable memory of the network analyzer, press

[ENT] again. Since the message for your confirmation is displayed on the dis-
play, press [ENT] when you wish to store it.
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*  For the R3753/65/67H Series, R3765/67G Series and R3754 Series

1. Press [LCL] to open GPIB mena.

2. Select {SE T ADDRESSES} from the menu, and swich to the SET ADDRESSES
menu.

3. When {ADDRESS R37XX} (R37XX : using model) is selected from the next
meny, the currently set address is displayed in the active area.

4. Here, input the address using the numeric keys and press [ X1].
Then, the address of the network analyzer is set and stored in non-erasable men-
ory.

NOTE: When sefting the GPIB address, make sure that the address allocated io the
external controller and the addresses of other connected machines do not
overiap, .
The address specified here is that used when the network analyzer is con-
trolled by an exiernal controller. When the network analyzer is controlled
with built-in BASIC, use the address is 31.
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12.2 Writing Method of Program

So far, exampies of programs using BASIC have been explained. However, the programs performed on an
external controller are different and depend on the type of computer being used, the operating condition of
the interface board used and the language in which the program is written.

The main external controllers used in this chapter.are listed in the chart below.

Table 12-2  Main Features of External Controller

Using fanguage Computer GPIB Board
N88-Japanese BASIC PC-9801 Pure board
_ _ HP-BASIC HP-9000 (Built-in)
b | QuickBASIC PC/AT NI-488.2
' MicrosoftC PC/AT NI-488.2

In this section, a simple method for writing programs using the above-mentioned external controllers is
explained.

Program outline:

1. Initializes the controller.

2. Sets the measurement condition of the network analyzer.

3. Searches measurement data using the built-in BASIC of the network analyzer {preparation),
4. Loads measurement data from the built-in BASIC of the network analyzer,

5. Displays the measurement data on the computer.

6. Ends the program.

12-4
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12.2.1 N88-BASIC Writing Method

Change the PC-9801 0 BASIC mode and input the following program.

Example 12-1

GPIB Control Program (N88-BASIC) on PC-9801

1000
1010
1020
103G
1640
1050
10&C
1070
1080
1080

1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1224
1238
249
1250
1260
LETO
1280
1290
1360
1310
132
1230
1340
1350
1360
1370
1380
1380
1400
141G
1429
143G
1440
1450
1460

1100

-~

*

*

* TARGET:
* FILE:

*

{1} INITIALIZE

f
ISET IFC
18ET REN
NA=11

fo{2) SETUP

PRINT
PRINT
PRINT

T(3)

;

GPIB CONTROL

ENA; "OLDC OFF-"
BNA; "FREQ:CENT
GNA; "FREQ: SPAN 300MAHZ"

PROGRAM

PC-92801 (PURE]
LANGUAGE: N8E&-BASIC
N8ZSTYLE.BAS

FHARFFAXA AN AN A R AR T T AL A AR KRk dk ok ®*owhk

150MAHZ "

SEARCH DATA BY BUILTIN
@NA; “@AP=POINT1{1.5e+8,0) "

ENA; " ALV=VALUE{AR, O "

PRINT
PRINT @NA; '@FR=FREQ (AP, G} ¥
PRINT

ENA;

PRINT

T4}

2

GETTING DATA

FRINT @NA; "@QUTPUT
INPUT @NA;F

PRINT &NA; "@0OUTPUT
INPUT @NR; L

PRINT @NA; 'QOUTPUT
INPUT EBNE; P

{5} DISPLAY DATA
FR=F/10%*6

PRINT USING *FREQ
PRINT USING *ILEVEL
PRINT USING "PHASE
T {7) ENDING

END

11;FR"
11;1v"

1i;PH"

=
= HiH#
= HHFE

"E@PH=VALUE (AP, 8} "

CHER
CHAE
CHRER

[MHz] " ;FR
{del":L
[Cegi™;P

‘k*‘k‘vt*irk‘kiv*******?’c**:‘\'*_*************'k*****_

.
*
o
*
*
*
&

Then, enter RUN. and press the return key to execute the program.

The result is as follows.
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Execution resule:

FREQ = 150.0090 [mMiz]
LEVEL = ~-3.855 [dB]
PHASE = 148.070 [deg]

When using GPIB, it is necessary to output GPIB interface-clear and remote-enable signals first.
In N88-BASIC, the ISET IFC and ISET REN commands are used.

¢« ISETIFC

Send IFC (interface-clear) to initialize the GPIB interface,
When the network analyzer is controlled from an external controller with GPIB; it must be specified.

+ ISETREN

After REN (remote-enable) is sent, switch the network analyzer to the remote state.

When the network analyzer is in the remote state, the [» REMOTE] LED on the front panel of the
network analyzer is switched on. Commands sent will not be executed unless the network analyzer
is set 0 REMOTE.

When using N88-BASIC, the PRINT @ command is used to send GPIB commands to the network ana-
lyzer and the INPUT @ command is used to receive commands. These commands correspond to the OUT-
PUT and INPUT commands of built-in BASIC in the network analyzer. The GPIB address of the network
analyzer is specified after @.

In Example 12-17, the address is 11.

When the command is sent to the built-in BASIC, @ is added at the beginning of each command. Com-
mands preceded by @ are processed with different paths from GPIB control which is used to set measure-
ment conditions. In Example 12-1, the measurement data is obtained by using the beilt-in BASIC. (For
details, refer to 12.3.2 Transferring Built-in BASIC Communds by Adding “@™.")
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12.2.2 HP-BASIC Writing Method

When the network analyzer is controlled using a HP-9000, the-program should be as follows,

Example 12-2  GPIB Control Program (HP-BASIC) on HP-9000

**'k**w**"k*************‘x********:_&***w*w:‘rx

*
* GPIE CONTROL PROGRAM *
#* w*
* TARGET:  HP-9000(PURE) *
* LANGUAGE: HE-BASIC *
£ FILE: HFSTYLE.BAS *
***?\'***‘*‘k'k"k***7\*7‘(*****w‘k’**‘k*x***wv’r****v‘r*r

Lo(2) SETUPR

!

) OUTPUT €Na; "OLDC OFF-

OUTPUT @Na: "FREQ:CENT 150MAHZ®
OUTPUT &Na; "FREQ: SPAN 300MAHZ "
i

! (3) SEARCH DATA BY BUILTIN
t

QUTFUT @Na;“@AP:POINTE(E.S@wS,O)“
QUTPUT @Na; " @FR-FREQ{AP, D) "
OUTFUT 8Ne; '@LV=VALUE (AP, () "
OUTPUT @Na; "@PH=VALUE(AF, 8) *
!

Po{4) GETTING DATA

!

OUTPUT @Na; "@OUTPUT 11;FR®
EZENTER @Na;F

QUTPUT GNa; " @OUTPUT 11;LV*

) ENTER &Na;T,

o QUTPUT @Na; *@OUTPUT 11;PH"
ENTER @Na;p

H

(5] DISPLAY DATA

!
i
Fr=p/10%¢

PRINT "FREG [MHz] = *;
PRINT USING "DDDD.DDD; Fr
1400 PRINT "LEVEL [dB] = "y
1410 PRINT USING "DDDD.DDDLE ;L
1420 PRINT "PHASE (deg] = +;
1430 PRINT USING "DDDD.DDL ;P
1440 ¢
145G 1 (7)) ENDING
1460 ¢

1470 END

L

To specify the address using HP-BASIC, it is necessary to define the /O path with the ASSING command
at the start. In this program, the @Na of /O path name is created by line 1110. ASSING @Na TO 711
and address 11 is allocated to the network analyzer.

The created 1/0 path name is used when the command is sent to the network analyzer or when data is
received. Commands are sent by the OUTPUT command. while data is received using the ENTER com-
mand. However, the I/O path name must be included after the command.
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12.2.3 Writing Method of Pregrﬁm in QuickBASIC

This example is written i QuickBASIC.

NOTE:  In this program, NI-488.2 for PC/AT is used as the GPIB interface board,

* NI-488.2 : Register mark of National Instrument

Example 12-3  GPIB Control Program {(QuickBASIC) on PC/AT (1of3)

’ R R R R LR R R EEEEE R R RS

GPIE CONTROL PROGRAM

LANGUAGE : QuickBASIC
FILE: QBSTYLE.BAS

I FTRR R AL AT AR A A A kR e e F AT R T AL d o x

* *
* *
* #
* TARGET: PC/AT(NI-488.2) *
& *
* *
* *

REM SINCLUDE: ‘gbdecl.bas’

DECLARE SUE naout
DECLARE SUB nalnp !
DECLARE SUBR naery (m g
DECLARE SUB gpiberr. im

C{l) TNITIALIZE
EDNAMES "GPIBG
dvnames = "DEVIL®

iy

CALL IBFIND(BDNAMES, brdl%)
IF (brd0% < 0} THEN CALL gpiberr('ikfindl exrror")

CALL IBSIC{brals)

IF (IBSTA% AND EERR) THEN CALL gpiberr{‘*ibsic erroxr*)
: CALL IBSRE{brd0%, 1)

? I8 (IBSTA% AND z:r:“‘{R} THEN CALL gpiberr{*ibsre error"}

CALL IBFIND{dvnames, na%!)
I¥ {na% < 0} THEN CALL gpiberr{"ibfind? errcr®)
rAZ) SETUP

I

CALL naouti{na%, "OLDC OFF")

CaLl naout (na%, "PREQ:CENT 150MAHZ®)
CeLL: naout{na%, “FREQ:SPAN 300MAHZ')
' {3} SEARCH DATA BY BUILTIN

'

CALL naout{na%, '"GAP=z=POINTI{(1.5e+8,0)"}
CALL naout {na%, 'ALV=VALUE({AP,C)")

CALL naout (na%, "EAFR=FREQIAP,0)")

CALL naout {(na%, "QLV=VALUE(AP,O01")

CALL nacut{na®, "@PH=VALUR(AP,8:")

fold) GETTING DATA
CALL nacutina%, "@QUTPUT 11;FR*)
ALL nainp{na%, fdats:
ALL macut (na%, “eouTeuT 11;Lv"}
"ALL nainp{na%, ldats:
CALL naout {na%, "@OUTPUT 11;FH")
CALL nainpina%, pdats)

12-3
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; (20f3)

! F = VAL (fdatg}
i 1 = VAL(ldats)
; D = VAL (pdats)

fr = F / 10%6

PRINT USING "FREQ = #### ##EF [MHz)"; §
PRINT USING "LEVEL = ###% ##% {dBl"; 1
PRINT USING "PHRSE = ##&¥,##% {degl ; p

T{7) ENDING

CALL: IBONL{na%, 0)

) CALL IBONL{brd0%, O)
% END

" This roubine prints the result of status variables.

'

SUE gpibery (msg
PRINT ms
PRINT *i

peta=&H" ; HEXS (IBSTARZ); * <';
AND EERR THEN PRINT ° ERRY;
t AND TIMO THEN PRINT " TIMO"

IF AND EEND THEN PRINT * EEND;
IF AND SROI THEN PRINT " SROI1I":
IF AND CMPL THEN PRINT " CMPL";
ir : AND LOX THEN PRINT " LOK";

IF AND RREM THEN PRINT " RREM";
IF Aw AND CIC THEN tCICT

Ir 5 AND AATN THEN PR NT " AATN®;
IF ] % AND TACS THEN PRINT " TALS®;
IF IBSTA% AND LACS THEN PRINT " LACSY;
I¥ IBSTA% AND DTAS THEN PRINT " DTAS®:

IF IB87A% AND DCAS THEN PRINT " DCRIS";

PRINT "=

PREINT “iberr=*; IBERR%;

IF IBERRE = ELVRE THEN PRINT * EDVR <DOS Errors"

IF IRERR% = ECIC THEN PRINT " ECIC <Nobt CIC>"

IF IRERR% = ENOL THEN PRINT " EZNOL <No listners"

IF IRBERE% = EADR THEN PRINT ° EADR <Address errors’
IF I#ERR% = EARG THEN PRINT * EARG <Invalid argment:*
IF IBERR% = BESAC THEN PRINT ° ESAC <Noi Sys Ctrirs"
IF IBERRS = EABQO THEN PRINT * BEABO <Op. aborteds*

IF THERR% = ENEB THEN PRINT * ENEB <No GFIB board:®
IF IBERR% = ECIP THEN PRINT * EOIP <aAsync I/0 in prgs*
IF IBERR% = ECAP THEN PRINT ° HCAP <No capability:"
IF IBERRE® = EFSO THEN PRINT ° EFS0C <Filils sys, errors"
IF IRERRE: = ”PU THEN PRINT * EBUS <Command errors’
1F IBERR% THEN PRINT * ESTE <Status bvte loste"®
IF IBERRS %QRQ THEN PRINT ° EERD <3RD ztuck ons®
ETAB THEN PRINT " ETAB <Table Overflocw:®
IBCNTS

i
i
TN
H
b

IF IBERR% =
PRINT *ibont
CALL IBONL {1
CALL YBONL{Db
STCOE

G}

.

This routine would notify you that the na returned an invalid serial poll

response bhyvte.
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(30f3)

ZUB naerr (msg$) STATTO
PRINT msgs
PRINT "Status Byte = " 5P
CALL IBONL{na%, 0
CALL IBONL{brd0%, D)
STOP
ENT SU0R

]
=i

" This routine naings the data from device

I

SUB nainp (na%, dars) STATIC

= SPACES (27}

L IBRD{na%, RDS)
{IBSTA% AND EERR) THEN CALL gpiberr {("ibrd error®}
$ = LEFTS(RDS, IBCNTS!
END SUEB
! This routine naouts the command to device
SUB nacut {dsc%, msgs) STATIO

CALL ibwrti{dsc%, msgs)

emsgs = "ilbwrt srror:* + msgs

IF (IBSTA% AND EERR) THEN CALL gpiberr (emsgs)
END SUEB

In N-488.2, various tools necessary for program development are included, however the interface board is
not included. When the NI-488.2 system is purchased, install it in the computer only after reading the man-
ual carefully. _ ’

The functions and variables starting with the characters ib are the library functions and variables used with
the NI-488.2 system. In this program, IEEE488. | fibrary functions are used.

The NI1-488.2 library and files used here are described below.
NI-488.2 library and files.

+  ghdecl.bas

A function declaration file of QUICKBASIC,

When NI-488.2 is installed, a QBASIC directory is created, and then this is copied together with the’
sampie program under the QBASIC directory. :

Copy this file to one’s own operation disk.

-+ ibfind

Searchs for the GPIR interface board and GPIB device that is connected to the board, and assigns an
intrinsic value to them. The value obtained with ibfind is used as argument in NI-488.2 library,

In Example 12-3 | it assigns brdo% to board { 0 ) and address 11 to the network analyzer to na%.
There are two types of library fenctions: fanctions operated with board level and functions operated
with device assignment.

= ibsic
Shows the IFC (Interface-clear) message. This operation is performed in communication with GPIB
board.
When ibsic is executed, it performs the initial setup for the GPIB interface board and the board is
switched to the CIC (controller-in-charge) state.

= ibsre

Control REN (remote-enable) signal. This operation is performed in communication with GPIB
board.
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When ibsre (bed$0, 1) is executed, the network analyzer is specified as the listen address, and set to
REMOTE at the same time. )

*  ibwrt
Sends a GPIB message to the specified device.

In Example 12-3, ibwrt is used to send the GPIB command o the network analyzer as a sub -proce-
dure.

«  lbrd

Receives a GPIB message from the specified device.
In Example 12-3, ibrd is used to receive data from the network analyzer as a input sub-procedure.

* ibonl

Releases the assigned device with ibfind.
Be sure to call it when the program has ended.

»  ibsta%, iberr%, ibent%

These are status variables set by Hbrary functions.

These variables are defined with gbdecLbas file.

Immediately after the library function is called, the status must be called out to check whether oper-
ation is normal.

Since GPIB operation commands are incorporated into N88-BASIC and HP-BASIC, GPIB commands are
described as as general BASIC statements,

When an error occurs, it can be caught with the BASIC langnage system, so it is not necessary to program
any special error processing.

However, this is not true for QuickBASIC. Since GPIB commands are not incorporated into the language,
library functions (except for those linked) are accessed by CALL statements.

As a result, any errors that occur can not be caught when using GPIB operation from QuickBASIC so
whenever the Library function is called, the status variable must also be checked. If this is done soon after
all the functions have been called, program lines will become longer, so that they can not be read easily.
There s httle problem for those library functions that are not called frequently, but it is not desirable for
those called frequently,

In Example 12-3, dedicated sub-procedures used for calling ibewrt and ibrd are described. They are
referred to as output and input. When commands are sent to the network analyzer, output is called, and
when data is received, input is called only. These sub-procedures are used to call out the library, and then
perform the necessary error processing.

However, error processing also takes place when sub-procedures gpiberr and baerr are used. When the
error processing is described with sub-procedures, the program becomes easier to read.

To execute the program in Example 12-3 on MS-DOS, the execution file is created in the following
sequence.

Execution file creation sequence:

i.  Inputs the Tollowing command,

LIB QBIB.LIB + QOBIB.OBJ;

Create the library QBIB.LIB from the object file QBIB.OBJ is used for Quick-
BASIC provided with the NI-488.2 system.
The MS-DOS LIB command is used to create the library.

12-11
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2

4,

Inpat the following command.

BC ghstyvie.bas;

Compiles the program file gbstyle.bas using the BC command of QuickBASIC.
The resuit can be an object file QBSTYLE.OBJ.

Input the following command.

LINKE OBSTYLE.OBJ, , ,QBIB.LIB;

Links QBSTYLE.OBJ and QBIB.LIB using the LINK MS-DOS command The -
execution file QBSTYLE.EXE is created with the above operation.

Input QBSTYLE and press Enter to execute the program,
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Writing Method of Program in C

An exampie vsing ANSI-C is shown below.

NOTE:  Inthis pmgmm, NI-488.2 for PC/AT is used as the GPIB interface board.

Example i2-4 GPIB Control Program (ANSI-C) on PC/AT (1 of 3)

/-k

* GPIE CONTROL FPROGRAM
#=

* TARGET: PC/AT{NI-488.,2)
* LANGUAGE: C {ANSI-C STYLE)
* FILE: CSTYLE.C

=/

finclude «stdio.hs

#include «<stdlib.hs>

#include <setimp.hs

#include <errno.h>

#include *decl.h”

#define DATSIZ 27

Jinp buf Jmpbuf;

vold gpiberrchar *msg)

1

printf{ "%s)n*, msg;
printf{*ibsta=aH%x <« *, ibszta);
if (ibsta & ERR) printf{*ERR");
:f {ibsta & TIMO) printf{*TIMO"}:
if {ibsta & SROI) printf(*SROI")
if (ibsta & RQE ) printf (RS
if (ibsta & CMPL) printi ("CMPL')}:
1f (ibsta & LOK } printf{"LOK");
if {ibsta & CIC } print f(‘CT”“);
if {ibsta & TACS) “rzﬁtf{‘ S
if (ibsta & LACS) print (“LACG"):
if (ibsta & DIAS) pri n“f( AS")
if (ibksta & DCAS) printf (" D”AC“),
printf{® =in"};

printf ("iberr= %4 *, iberr);
switch {iberr)
{ —
case EDVR: print

f("EDVR <DOS Ervor="}; break:
case ECIC: printt

£

¥

{

{('ECIC <Not CIC="): break;
case BENOL: printi (”EN”u <NG listner="); break;
case BADE: {
case EARG: {

{

<Addresgs error>"); break:
<Invalid aroment>'); break;
case ESAC: =Not Sys Corl Vi break:
case EBABRO: <0p., dDOItEJ>”): brezk;

case ENEE: prinbf{”ENL? <No GFIE boards="); breal;
case EQID: princf{“EOIy <Async £/0 in prgs"): break;
case ECAP: printf{"ECAP <No capability='}; break:;
cate EFS0: printf("EFS0 <Fils sys. error="}; break:
case EBUS: printf{"EBUS <Command errcr>"}; break;
case ESTEB: printf ("ESTB <Status byte lost>"); break:

12-13
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2 qf 3)

case ESRQ: printf{"ESRQ <8RQ stuck ons='}: brealk:
case ETAB: printf{"ETAR <Table Overflow="}; breask:
I

printf{ ibentl= $dinin', ibentl):

longimg (impbuf, EIO);

3

voild outstr(int dsc, char *cmd)
!
ibwrt{dsc, omd, strlenfcmd)):
if (ibsta & ERR) gpiberr(*ibwrc arror®;};

1f (omd && *omd)
{
lbwrt(dsc, omd, strlen{cmd)):
if ({iksta & ERR) gpiberr("ibwrt rror’i;

} .
ibrd(dsc, buf, bufsiz):
if {ibsta & ERR) gpiberr{"ibrd error"};
bufiibent] = 307

mzin (int arge, char Frargv)
{
char sfIDATSIZ+1]:
char slIDATSIZ+1];
char  sp[DATSIZ+1]:
int bd = -1;

int na = ~1;
int Srr;
if {err = serimp(impbuf}))
{
if (na »= 0} ibonlina,0);
i (bd == 0) ibonl(bd, o);
exit{l)
/* (1} INITIALIZE
i'/ .
if ({bd = ibfind{ "GPIRO")) < 0) gpiberr (“ibfingd error');
if ((na = ibfind('DEVILI"Y) <« 0) gpilberr{*ibfind error+);
if {ibsici{bd) & ERR) gpiberr{"ibsic errcr'):
i1t (ibsre(bd, 1} & ERR) gpiberr(‘ibsre arror" ) ;
A (2) SETUPR
* 7 ’

outstr(na, "OLDC CFF');
outsty {na, “FREQ:CENT 150MAHZ®)
ocutztri{na, *FREQ:SPAN qOGMAHZ")-

void inpstr{int dsc, char *emd, char *puf, unsigned bufsiz!

12-14
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(3 of 33
f* {3} SEARCH DATA BY BUILTIN
*/
oubtstrina, "GAFP=POINTL(].5e+8,01"};

{
gutstr{na, “GLV=VALUE(ZP,3}"};:
outstr{na, {FR=FREQ (AP, 0) ") ;
cutstri{na, "€LV=VALUE{(AP,Q)"}:

cutstrna, *€@PH=sVALUE{AP,8)'!;

/* (4} GETTING DATA

=/
inpstr{na, "GOUTPUT L11;FR", sf, DATSIZ):
inpstr (na, ‘EOUTPUT 11:;LV*, sl, DATSIZ):
inpsty {(na, “@0UTEUT 11;PH", sp, DATSIZ);

i (%) DISELAY DATA

* f

printf ("FREQ = %4.4F MHz)n', atof(sf)/1.0e6):
Cprintf {"LEVEL = %4.4f dBin', atof{sl)):
princf ("PHASE = %4.4f degin®, atofispi):

/* {6) ENDING

=/
ibonl (na, 0):
ibonl (hd, ©);

A library used for C programming is prepared in the NI-488.2 package and used in this program.

The library functions in this program are the same as those in Example 12-3 shown above.

When this program is compiled with Microsoft, it is performed in the following sequence.

Compile sequence:

1. Copy DECL.H and MCIB.OBJ from C package of NI-488.2 to one’s own oper-
ation disk.

2. Compile the program shown in Example 12-4 .
Input the following command.

Cl, MCSTYLE.C MCIB.CBJ

The execution file MCSTYLE.EXE is created by the above operation,

3. Input MCSTYLE and press Enfer o execute the program.

12-15
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12.3 Remote Control using the External Controller

In order to controi the network analyzer remotely from an external controller, GPIB commands are employed.
The butlt-in functions performing waveform data analysis, etc. cannot be executed using normal GPIB com-
mands. Instead they are carried out by sending the commands with an at mark (@) added to the built-in
BASIC. When @ is added and the command is sent to the built-in BASIC, it is processed,

12.3.1 Transferring Normal GPIB Command

The following programs change the measurement format of the network analyzer to the LOGMAG.

Example 12-5 Transferring GPIB Command in N8§8-BASIC

1008 ISET IFC

1010 ISET REN

1020 NA=LL

10320 PRINT @NA; *OLDC CFFE*"

1040 PRINT @NA; *CALC:FORM MLOG®
1050 END

Example 12-6 Transferring GPIB Command in HP-BASIC

1000 ASSIGN @Na TO 711

1010 QUTPUT @Na;”OLDC OFF”

1020 OUTPUT @Na;"CALC:FORM MLOG"
1030 END

Example 12-7 Transferring GPIB Command i QuickBASIC

REM S$INCLUDE: ‘gbdecl.bas’

CALL ibfind{*GPIB0",bLA%)

CALL ibiind{"DEV11”.na%}

CALL i1bsicibd:)

CALL ibsre(hd%, 1)

CALL ilbwrt(na%, "OLDC OFF")

CALL ibwri(na%, "CALCIFORM MLOGYS
CALL ibonl (na%, 0)

CALL ibonl (bd%, 0)

END

12-16
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Example 12-8  Transferring GPIB Command in C

{

na

fincliude
#include
fincluds

main{int

int
bad

=3

<5

od,
w ibfi
= ibfi

ibsic {bhd)
ibsre{bd,
ibwrt (na,
ibwrt (na,
ibonli{na,
ibonl {(bd,

*decl.h”

arge,

tdioc.h>
tdlib.hs

char **argv)
na;

nd ("GrPIBd”) ;

nd ("DEV11®) ;

Yo

for
"OLDC QFF", Bi;
"CALC: FORM MLOG”,
0y

O):

14}:

Transferring Built-in BASIC Commands by Adding “@”

The commands with an at mark ( @ ) added are used when waveform analysis 'function, etc. are performed.
Part of the processing is executed using built-in BASIC to reduce the load the external controller has to

handle.

The programs shown below are used to caluculate the maximum vakue of measurement data using these
commands then receive the analysis data. '

Example 12-9 Transferring BASIC Command in N88-BASIC

1000 ISET IFC
1010 ISET REN
1020 NA=11
1030 PRINT £NA;"OLDC OFFY
L040 PRINT @NA; "@V=MAX{(,1200,0)"
1050 PRINT @NA;"&QUTPUT 11;V"
1060 INPUT ENA;V
1070 PRINT V
1080 END
Example 12-10  Transferring BASIC Command in HP-BASIC
1000 ASSIGN &Ne TCO 711
1010 CUTPUT ENa; "OLDC OFF”
1020 OUTPUT @Na; *@V=MAX((,1200,0)"
1030 CUTPUT @Na; "€0OUTPUT 11;V*
1040 ENTER &Na;V
1050 PRINT V
1060 END
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Example 12-11 Transferring BASIC Command in QuickBASIC

REM SINCLUDE: ‘gbdecli.bas’

CALL ibfind{*GPIBO", bdd)
CALL ibfind('DEVi1®, nak%)
CALL lbeicibdd

ibsreib
ibwrt (n TOLIDC OFEFT)

et ibwrt(n "EV=MAX(0,1200,0) )
CALL ibwrt (na%, *@QOUTPUT 11;V"}
dars=8PACES(Z7)

CALL ibrd{na%,datcs)
dat3=LEFTS (dats, ibont%)

FRINT d&ats -

CaLL ibonl (na%,0)

CALL iboni (bhd%,0)

HEND

1

Example 12-12  Transferring BASIC Command in C

#include <stdo.n>
#include =grdliib.h>
fincliude *deci.h®

main{int argc, char ** argv)
{
char dat[28];

int b a ;

o

i

d = 1bfind{"GPIBO"};
na = 1bfind{"DEVIL "]
ibsicihdy;
ibsreibd, 1)

©ibwrt (na, "OLDC OFF", 8}
ibwrt(na, "@V=MAX{(, 1200,0)", 16}
ibwrt (na, "GOUTPUT 11;VY,12);
ibrdi{na, dat, 27);
dat[ibgnt] = ‘%07 ;
printfi{dat};
ibonlina, 0}
ibonl (bd, 0);

.
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12.4 Detecting a Scan End

In this section, a method for detecting scan ends with the external controller is explained.

First, the trigger mode-of the network analyzer is switched to INIT : CONT OFF.

When the INIT command is sent, only one scan is executed.

Next, the scan end is detected from the bit state of status register (A register used to report the current state
of the machine.)

When the scan has finished, one of the status registers known as Sweeping of Standard Operation Event Sta-
tus Register is setto 1.

Since the bit of Standard Operation Event Enable Register corresponding to this status bit is set to 1, a service
request can be generated when the scan has ended. (Refer to “4 Status byte” of the Programming Manual).

12.4.1 Detecting a Scan End with N88-BASIC

The following program is used to detect the scan end during measurement by interrupting processing using
N8S-BASIC in the PC-9801,

When the bit fills up the status register, a service request can be generated. In the following program, since
the Standard Operation Event Enable Register and SRE are enabled, SRQ is generated when the scan is
ended.

If the interrupt processing is declared in the program, when SRQ occurs, the processing performed up to
that time will be paused, and the operation specified by the interrupt will be executed. In this program,
when SRQ occurs, the infinite foop is interrupted and the program jumps to * MEAS.END.

Example 12-13  Detecting a Scan End with N88-BASIC

1000 ISET IFC

1010 ISET REN

1020 Na=11

1030 POLL NA,P

1040 ON SRO GCSUB *MEAS.END
1050

1060 *MEAS,SETUP

1076 FRINT ENA;*OLDC OFF*
1080 PRINT €NA; "INIT:CONT OFF"
10806 PRINT €NA;"*CLS; *SRE 128; :STAT:OPER:ENAR &°
1100 FRINT @NA; "INIT"

1110 SRQ CN

1126

1130 *MEAZ.WAIT

1140 GOTO  *MEAS.WAILT

1150 -

1160  *MEAS.END

1170 POLL NA,P

1180 P = P AND 128

1180 IF P<>128 THEMN RETUEN
1200 PRINT "SWEEP END”
1210 END

12-1%
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12.4.2 Detecting a Scan End with HP-BASIC

The following program is used to detect.the scan end during measurement by interrupting processing,

using HP-BASIC of the HP-9000 series.

It defines the branch destination (Measand) of the interruption using the ON INTR command, and enab s

the interruption using ENABLE INTR,

Example 12-14 Detecting a Scan End with HP-BASIC

1000 ASSIGN @Na TO 711

14610 !

1020 OUTPUT @Na; "CLDC QFF"

L1030 GUTPUT @Na; " : INIT:CONT OFF*

1040 Star=SPCLL{&Na)

1050 QUTPUT ENa; "*CLS; *SRE 128; :STAT:0OPER:ENAE 8¢
1060 OUTPUT @Na: "INIT®

1070 ON INTR 7 GOTC Measend

1080 ENARBLE INTR 7;255

1080 Measwait:!

1100 GOTO Maaswalt
1110 !

1120 Measend:!

1130 PRINT *SWEEP END®

1148 END
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12.4.3 Detecting a Scan End using QuickBASIC

The follcwvmU program is used to detect the scan end during measurement using the Ni-488.2 librar y func-
tions with QuickBASIC on a PC/AT.

The spoll is a sub-procedure used to detect the service request which waits untif the series requests are gen-
erated by the library function ibwait of N1-488.2 and reads in the status byte with the library function ibrsp
of NI-488.2.

If an error occurs somewhere, the sub-procedure gpiberr is called out.

This sub-procedure executes a STOP command after displaying the error message.

For details on using the library functions, refer to the NI-488.2 manual,

Example 12-15  Detecting a Scan End with QuickBASIC

REM SINCIUDE: ’qbd@clfbas'

DECLARE SUB spoll {(dsc%, spr)
DECLARE SUB gpiberr (msgs)

CALL ibIind{"GPIBOY, bd%)

CELL ibIrind("DEVI1®, na%!

CRLL ibsic (bd%)

CALL ibsre(bhd%, 1)

CALL ibwrt(na%, “OLDC QFF?)

CALL ibwrti{na%, *:INIT:CONT OFF“)
CALL ibrs:(ﬂa , spri)

CALL ibwrt{na%, “*CLS;*3RE 128;::S5TAT:0PER:ENAR 87)
CRLL ibwrt(na%, "SWE:TIME 0"}
CALL ibwrt(na%, "INIT*)

CALL spollina%, spr$)

PRINT ”SWEEP END"

CALL ibonl {na%, O)

CALL, ibonl {bd%, )

END

9\3 o a\F’ G0 g

:

Error Handler

SUB gpiberr (mags) STATIC
PRINT masgs
PRINT "ibsta=&H'; HEXS(ibhsta%)
CALL ibonl(na%, O0)
CALL ibonl(bd%, 0}
STOP

END BUR

' SRQ Handler
SUB spoll (na%, spr%) STATIC
spri% = 0
mask% = &HE800
CALL ibwait{na%, mask$) .
IF (ibste% AND EERR) THEN CALL gpiberr({"ibwait error?:
CARLL ibrspilna%, sprsg)
IF {ibsta% AND EERR) THEN CALL gpiberr (*ibsta error").
IF {spn%<>&HCO) THEN CALL gpiberr{"R3764/66,R3765/67 SRO
error")
END SUB
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12.4.4 Detecting a Scan End using Microsoft C

The foliowing program is used to detect the scan end during measurement using the NI-488.2 library func-
tions with Microsoft C on a PC/AT.

Ags described in previous section, it detects the service request with a spoll and returns 0 when it has suc-
ceeded,

For details on how to use the library functions, refer to the NI-488.2 manual.

Exampie 12-16  Detecting a Scan End with Microsoft C

#include <stdio.h>
#include <stdlib.h>
#include “decl.n”

stafic int spolllint dsc, char *spr)
if (ibwait (dsc, TIMOIRQS) & (ERRITIMO))
f

fprintf{stderr, "ibwalt error: &H%x\n", ibsta);
return ~1;

Y
i1f (ibrspldsc, spr) & ERR)
‘fprintf(stderr, "ibrps error: &HEx\n”, ilbstal;
return -1;
1,
if (*spr & Oxff) (= O0x0CO}
{
fprintf (stderr, "R3I764/66, RITHE5/67 error: &H%x\nY, *spr);
return ~1;
1
return 0;

1

main{int argce, char **argv)
{
lrt bd, na;
int ary;
char spr;

hd = ipfind("GPIRD") ;
na = ibfind (*DEVIIY);
ibsic{bd};
ibsreibd, 1) ;
ibwrt (na, "0OLDC OFFY, 8);
ibwrtina, ":INIT:CONT OFF", 14);
ibrspina, &spri;
ibwrt (na, "*CLS;*SRE 128;:STAT:0PER:ENAR 87, 31};:
ibwrtina, "SWE:TIME 07, 107Y;
ibwre (na, *INITY, 4};
if {lerr .= spollina, &sprl) == -1)
f

ibonl {na, 0);
ibonl{bd, 0);

exiti{li;
H
printf{ " SWEEP END\n®);
iboniina, 0):
iboniibd, 0):
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12.5 Transferring Trace Data

Transferring data between an external controller and the built-in BASIC can he performed in either ASCII
format or binary format. -

In binary format, a format which corresponds to the external controller being used can be selected from the
six gvailable formats. (Refer io “7.7 Format Subsystem” of the Programming Manual.)

In ASCH format, the data can be transferred with a simple operation.

The speed of transferring data iv binary format is higher than in ASCII format. When a high transfer speed
is not required, the ASCII format is acceptable. However, wien high speed is réquired, the binary format is
recommended.

This section describes programs which show both methods of transferring data: ASCIT and binary.

12.5.1 Transferring Trace Data from the Network Analyzer to PC-9801

The following programs are used to assign the trace data of the network analyzer to the array TR of N§§-
BASIC.

Transferring data in ASCILis shown in Example 12-17 and binary is shown in Example 12-18.

In N88-BASIC, there is no GPIB command used for transferring block data. Therefore, in this program,
data reception is described with machine fanguage, and the BIOS routine is called up directly.

In addition, Microsoft single-precision floating binary is used in this library format.

Example 12-17  Data Input of PC-9801 (ASCH format) {1 of 3)

lGOO ! E R R R R R R R R R R R R R
1010 7 * ) *
10z0 ¢ * INBUT TRACE DATAE FROM NA *
1030 7 * (ACSII FORMAT) *
1040 = *
1050 ¢ *  TARGET: PC-9891 (FURE!} *
1060 7 *  LANCUAGE: NEBB-BASIC *
g70 o o FILE: NESTINPA.BAS *
10?,0 4 B R R RS R LR R R R R R R R T R R R
190 -

1100 DIMTRS { 1201, 2

1110

1120 ISET IFC
11320 ISET RENW

1140 'Wa=12

1150

ile0  *TINP.EXEC

1170 PCO98=IEEE(Ll} AND &HIF

1180 CMD DELIM=3

11940 PRINT ENA;'QLDC OFF" @

12040 PRINT GNA; “FORM:DATA ASC" @

1210 POR N=1 70 2 ’

1220 PRINT @NZ; " TRAC? FDAT" +CHRS (48+1) @
1230 WBYTE &HIF, &HSF, &H40+NA, &H20+PCOG;
1240 GOSUE *TINP.RECEIVE

1250 WBYTE &H3F, &HSF, &H40+PCSE, &H20, NA;
1260 NZXT

1274 GOSUR *TINP.PRINT
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{2 of 3)

1280 WBYTE &HIF, &H3F:
1z2e0 END

iz00 ¢

131 *PINP. PRINT

1320 PRINT @NA; * SWE:POIN?* @
1330 INBPUT @NA; PTS

1340 FOR I=0 TO PTS-1

1350 PRINT 1,TRS(I,1),TRS(I,2}
1360 NEXT

1370 HETURN

1380 ¢

1390 *TINP.RECEIVE

1400 1%-0

1410 Ag=" v

Pl FRECETVE . NEXT
REYTE ; D%
S%=TEEE (2) AND &HB
IF D%=44 THEN *RECEIVE.SEPARATE
BE=RS+CHRS (DS}
IF S%<»0 THEN *RECEIVE.SEPARATE
GOTO *RECETVE . NEXT

1420 *RECEIVE . SEPARTE

1500 TRS{I%,N)=LEFTS{AS,22)

1510 T%=3I%

1820 Afe" ¢

1530 LOCATE 0,24 :PRINT I%;

1540 IF $3%=0 THEN *RECEIVE NEXT

155G PRINT

1560 RETURN

Data Input of PC-9802 { Binary format )

lGOO ’ P I T I S I e R R T R I I I I R
1610+ = *
ozg INPUT TRACE DATA PROM NA *
1030 * {BINARY FORMAT) *
040 0 0* *
1050 ¢ *  TARGET: PC-9801 (PURE} . *
1060 ¥ LANGUAGE: N8B-BASIC *
1070 ¥ FILE: NBETINPE . BAS *
1G80 ’ R R ERE RS SRS RS R o
1080 7

1100 CLERR &HI1DD:DEF SEG=3RGPTRI{2)
1110 DIM TRLII{1202;,TR21{1202)
1120 GOSUB *SETGPIB.RECEIVE

1140 ITS5BET IFC
1150 ISET REN

1160 NA=11

1176

1180 *TINE.EXEC

1140 POY98=TEEE 1) AND &HLF

12GC CMD DELIM=3

1210 PRINT ENA;*QLDC OFF' @

1220 PRINT @NA; FORM:DATA MBIN,32" @

1230 FOR N=1 TQ 2 : :

1240 BRINT @NA;®TRAC:DATA? FDAT'+CHRS (48.N) @
1250 WEYTE &HIF, &H5F, &HAD+NA, GH20+PCO8;

1260 NUM3=4816

1270 - IF Nl THEN CALL RECETVE.DATA (TR1!{Q) NUM%)
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{3of3)

IF N=2 THEN CALL RECEIVE.DATA(TRZ!{0),NUM%)
WEBYTE &HIF, &H0F, &H40+PC98, LH20+NA;

NEXET

GOSUEB *TINP.,PRINT

WEYTE *H3F, &HLF;

END

*TINF.PRINT

’

NEXT
RETURN
*GPIB. BIOS. RECEIVE
DATE &HS0 :'PUSH  AX
DATE &HEL :"PUSH CX
DATA &HED :'PUSH DX
DATA &HOE ;‘PUSHE  ES
DETE &HEE L PUSH 81
DATRE &HS7 :PUSH DI
DATA &HS5 1 PUSH  EBP
DATE &H53 D PUSH BXY
DATA &HED, &HAT, &HO2 s MOV Cx, 2 [BX]
DATA &HSE, &HC1 D MOV s, CX
DATZ &HEB, &H37 L MOV 81, [Bx]
DATE &HZ6, &HEB, &HOC MOV CX,ES:{8I] ; DATA LENGTH
DATE &HEE, &HTF, &HO4 DT MOV DI,4[BX]; : DATA OFFSET
DATA &HBE,&H47,&HOG L MOV BS, 618%] ; SEGMENT BASE
DATE &HBR, &HOO, &HOO T MOV BX,00H ; COMMAND LENGTH
DATZ &HBE, &H00, &HOO s MOV ST, 00E ; COMMAND OFFSET
DATA &HRO, &HED MOV AL, 80H : EOI
DATA &HE4, &HOS ;'MOV  AH, 05H ; RECEIVE DATA
DATA &HCD, &HDL L TNT ODIE ; CALL GPIE BIOS
DATZ &HSE ;PO BX
DETE &HL2 1 'DUSH  BX
DATE &HEE, LHAF, £HO2 MOV CX,2[BXI
DETA &HEE, &£HCL MOV ES,CE
DAETE &HBE, &H37 L MOV 5L, [BX]
DATA &H26, &HES, &H14 L MOV ES: [511,Dbx
DATA &HSE :FPOF BX
ATA &HED : POF EP
DATA &HSF 1 POP DI
DAETA &HSE s POP [=h
DATE &HOT 1 POF ES
DATA &HSA LT POP DX
DATE &H&G 1 BOP CX
DATE &HEE :'POP AX
DATE &HOF : ' IRET

PRINT @NA;*SWE:POIN?® @
INPUT &NA; BPTS
FOR I=1 TO PTS
PRINT I,TRI!I{T+1),TR2!{I+1)
NEXT '
RETURN

Call GFIE BIOS of RECEIVE DATA

SYNTEX: CALL RECEIVE.DATA(VAR, SIZE%)

RECEIVE
IVE.DATAE = &HO
REETORE *GPIZ.BIOS.RECEIVE
FOR ADE = 0 TO &H38
READ BYTE: POKE ADR,BYTE

' TOTAL 39H byte
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When binary is used, the first § bytes becomes the header. Here, the data, including the headers, are loaded.
in array TR.

TR 15 a single-precision floating array, the data count per point is two, and the byte count per point is §
bytes. Thus, in this program, the original trace data is stored from the place where the subscript of array
TR 15 2.
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12.5.2 Transferring trace Data from PC-9801 to the Network Analyzer

The following programs are used to transfer the array data from N88-BASIC to the network analyzer.

CAUTION: This program can not be used before first getting trace dala to use with i,
Use the trace data input program presented above to do this and siore the data in a file, and then
run the program after reading the data into the array TR.

Example 12-18  Data Output of PC-9801 (ASCTI format)

1000 . Kk xhkEk ok k Rk kR kR A KA I E R R AR AR F R Rk w ok Tk ko E kKW ko kA
1610 7 * *
1020 ! * CUTPUT TRACE DATA T0O Na *
1030 * {ASCII FORMAT) *
1040 * *
L850 *  TRRGET;: FC-9801 {PURE) *
1060 ! *  LANGUAGE: NEB-BASIC *
1070 ! *  FILE: NE8TOUTA . BAS *
1980 ’ LRSS SRS SRR S SRR RS EEERREEEEEEREE R EREEERE RS EEESE S
1080

1100 DIM TRS(1201,2)

1120 -

5000

5010 ISET IFC
5020 ISET REN
5030 NA=1l

5040
5050  *TQUT.EXEC
5060 PCOB=TEEE{1l) AND &HLF
5070 CMD> DELIM=3
5080 PRINT @NA; "OLDC QFF" @
5090 BRINT @NA; "FORM:DATHR ASC" £
5100 FOR N=i TO 2
5110 PRINT @NA; "TRAC:DATA FDAT"+CHRS{48)+"," @
5120 WEBYTE &M3F, &HAF, &HA-PCYE, &H20+NA;
5130 GOSUR *TOUT . SEND
5140 NEXT
5160 WBYTE &H3F, &H5F;
5160 END
5170
5180 *TOUT.SEND
5180 1%=0
5200 *GEND. NEXT
21 IF TRS(I%=+1,Ni=" " GOTO *SZEND.LAST
5220 PRINT @;TRS (I%,N) =CHRS (44
5230 LOCATE (,23:PRINT I%,TRS{I%, N);
5240 I%=I%+1
5250 GOTQ *SEND.NEXT
5260 *ZEND . LAST P
5270 PRINT @;TRS{I%, N} @
5280 LOCATE 0,23 :PRINT I%,TRS{1%,N}
5290 RETURN
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Example 12-19  Data Output of PC-9801 (Binary format) (1 of 2)

¢ FHAXKL I K AR A LT R AT LI AL RR AR LA AR AR LA A h ok odeokeokk

QUTPUT TRACE DATA TO NA

"
roF (BINARY FORMAT) *
[ *
T TARGET: PC-9801 (PURE) *
" LANGUAGE: NBB-BASIC *
fo* PILE: N@8TCOUTEB. BAS *
P e ! L R R I e S 2 L ]
1020 7
1100 CLEAR &H100:DEF ZEG=SEGPTR (2}
1110 DI¥ TRI'(1202),TR21{(1202)
1120 GOSUE *SETGPIR.,SEND
1136 7 :
1140 IZET IFC
1150 ISET REN
1160 NA=11
1176 ¢
1180 *TCUT.EXEC
11206 PCOB=TERE (1} AND &HLF
1200 CMD DELIM=3
1210 FRINT @NA; “OLDC OFF" @
1220 PRINT ENZ; “FORM:DATAE MBIN, 32* @
1220 NUM%=4816
1246 FOR N=1 TO 2
1%50 PRINT GNA; "TRAC:DATA FDAT"+CHRS{48)+", "
126l WEYTE &HIF, &HSF, &H40+PCSE, &H20+NA;
1270 IF N=1 THEN CALL SEND.DATAE(TRL {0}, NUM%)
1280 TF N=2Z THEN CALL SEND.DATA(TR2 (0, NUM%)
1280 NEXT )
1300 WBYTE &H3F, &H5F;
i310 END
3z0
1330 ¢ Call GPIB BICS of SEND DATA
1240 * SYNTAX: CALL SEND.DATA{VAR.SIZEZ)
156 7
1360 =SETGPIZ.SEND
1370 SEND . DATA = &H3IY
1380 - RESTCRE *GPIB.BIOS.SEND
1380 FOR ADE = &H3I9 TO &HB5
1400 READ BYTE: POKE ADR,BYTE
1410 WNEXT
1420 RETURN
1430 -
1440 *GPIB.BIOS.SEND
1450 DATA &EHS50 : "PUSH 0.4
1420 DATA &H51 ;' PUSH CX
14706 DATA &HS52 : 'PUSH DX
1480 DATA &HOG ES
1490 DATAE &HB5E 51
i%0¢ DATA &HBY DI
1510 DATA . &HHS EP
1220 DATA &HED : BX
1520 DATEZ &HEE, &HAF, &HO2 P TMOV CX, 2 [BX]
1540 DATA &HBE, &HCL T MOV ES, CX
1550 DATE &HEBB, &H37T 1OV 81, [BX]
1560 DATA &HZ6, &HBR, &HOC MOV CH,ES:{8I] ; DATA LENGTH
1579 DATA &HBB, &HTF, &HU4 T MOV DI, 4 [BX] ; DATA QOFFSET
1580 DATA &HBE, &H47, &HOE : MOV BS, 6 [BX] 7 SEGMENT BASE
1590 DATZ &HBB, &HQO, &H00 : MOV BX,00H | ; COMMAND LENGT
1600 DATA &HBE, &HOG, &HOO 2 MOV SI,00H ;7 COMMAND OFFSET
1610 DATA &HEC, &HBO T MOV AL, 80H ; EOL ONLY
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(20f2)
1620 DATRE &HB4L, &HOL @ T MOV AH, 04K ; RECEIVE DATA
1630 DATA &HCD, &ED1 : T INT OD1H ; CALL GPIB BIOS
1640 DaTa LHbLE T POP Bz
1650 DATA &HLD 1T POP BP
16860 DATA &HLHF P POP DI
170 DATA L&HRE ;' RPOP 81
1680 DATAE &HOT P POP ES
1690 DATZ &HLHA . 1P POE DX
1700 DATZ §HES T PCR X
1710 DATAE &HSE 1 FPOP AX
1720 DATA EHCFE ;P IRET
1736 OPOTARL 2DH byvte

12.5.3 Transferring Trace Data from the Network Analyzer to HP-BASIC

The following programs are used to assign trace data to array Tr of HP-BASIC.
In binary format, IEEE Double-precision floating is selected.

Example 12-20 Data Input of HP-BASIC (ASCII format)

****‘k*******‘k*********'k*******'X*W*‘k‘k**?’r*w******

1000

H
10106 v % *
1620 ! * INPUT TRACE DATAZ FROM NA *
1030 1 0¥ {ASCIT  FORMAT) *
1340 ! * *
1650 ¢+ = TARGET: He-5000 (PURE} *
1060 ! * LANGUAGE: HP-BASIC *
1670 i * FILE: HETINPA.BAS *
1080 : ek e e Tk ok K R R Rk Ak R ko ok ok s sk e sk R R kR R kW R T K e R o ok
1080 !

1100 ASSIGN é@mNa TO 711

1110 DIM Trlil:201),%7r2{(1:201}
1120 ¢t

1130 CQUTPUT @Na; "QLLC OFF"
1140 QUTPUT @Na; "SWE:POIN 201¢
1150 QUTPUT @Na; "FORM:DATA ASC"
1160 1

1170 OUTPUT @Na; *TRAC? FDATL"
1180 ENTER @Na;Trl(*!

1184 !

1200 OUTPUT @Na: "TRAC? rhaT2e
1210 ENTER @Na;Tr2{*)

1220

1230 FOR I=1 TO 201

1240 PRINT “No.*;L;*:";Trl{T},Tr2{1)
1250 NEXT I

1260

1276 END
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Exampie 12-21 Data Input of HP-BASIC (Binary format)

:I_OOO ! *****w**‘kﬁ-k****-k**vc'kz':‘rw*i*'k*v’r‘k*‘k**********'ki****
1010 ! *
ipz2g L o* INPUT TRACE DATA FROM NA *
1030 ¢ 0% (BINARY FCRMAT} *
1040 i * *
10%0 ! * TARGETD: HP-%000 { PURE) *
1060 L 0w LANGUAGE: HP-BASIC *
1070 1 ¥ FILE: HPTINPE.BAS *
;089 _T R R R r AR L R R R R RS SR Sk e
L0890

1100 ASSICGN @Na TO 711 )
1110 ASSIGN €Dt TO 711:FORMAT OFF - ! BINARY DATA PASS
1120 DIM Tri{l:201,1:2)

1130 !

1140 OUTPUT &Na; "OLDC OFF"

1150 OQUTPUT @Na; "SWE:POIN 201°

1160 QUTPUT @Na; 'FORM:BORD NORM'

1170 OUTPUT @Na; "FORM:DATA REAL, 64"
1

1180 !

1190 OUTPUT @Na; TRAC? FDATL®

1200 ENTER @Na USING "%,8A";Headers$ _ I READ HEADER STRING
1210 ENTER EDc;Trli(*) tOREAD ALL TRACE DATA
122 ENTER @&Na USING “%,lA“;Tesminate$ ! READ TERMINATOR
12306 ¢

1240 OQUTPUT @Na;* TRAC? FDATZ®

1250 ENTER 8Na USING '%, 84" ;Header$ i READ HEADER STRING
1260 ENTER @Dt;Tr2{*) ! READ ALL TRACE DATA
1270 ENTER @Na USING "%, 1AY;Terminates . ! READ TERMINATOR
1280 !

1290 I=1

1300 WHILE I.<202

1310 PRINT “*No.';I:;":’;Tzl {1}, ,Tr2{I}

1320 I=1+1

1330 END WHILE

1340 !

1350 END
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12.54 Transferring Trace Data from the Network Analyzer to QuickBASIC

The following programs are used to assign the trace data of the network analyzer into array-ir of Quick-
BASIC being executed with PC/AT.

NOTE:  NI-488.2 interface board and library functions are used.

Example 12-22  Data Input of QuickBASIC (ASCII format) {1 of 3)

; ‘A"k*‘k***'k*'k********‘k*****‘kﬁ"k********k****‘k*‘k**w****
, % *

INPUT TEACE DATA FROM NA *
{ASCILI FORMAT)

FILLE: OBTINFA.BAS

L e R R Y L R

*
# *
* *
o * " TARGET: PC/AT(NI~488.2 *
< *  LANGUAGE: QuickBASIC *
* *
& *

REM SINCLUDE: ‘gbdecli.bas’

DECLARE SUB gpinit (bdnames, hd%)
DECLARE SUE nainit (bd%, nanames, 4dvi)
DECLARE SUE  tisetup (dv%, names)
DECLARE SUE tirecelve (hd%, dati())
DECLARE SUEB  tiprint (dv%, datii{), dat2i {1}
DECLARE SUB prterr {msg$)

1P{1 TO 201}, tr21{l TO 201)

iMoo oy
CALL gpinit(*GPIEO", bdy)
CALL nainit(bd%, "DEVIl", na%)
CALL tisetupina%, FDATL®)
CALL tireceive(bd%, tri!())
cisetup(na%, "FDATZ") " trace 2
tirecelve bd%, £r2f{})
CALL tiprint{na%, trl!l), trZl(})
CALL ibonl (na%, 0)
CRLL ibonl (dvg, §)

! This routine open the gpib board and initialize

SUE gpinit (bdnames, bd%) STATIC

CALL ibfind(bdnames, bdg) f OPEN BOARD
IF {bd% <« 0} THEN
CALL priterr{ ibfind error")
STOER
END IF
CALL ibgic{bd%) T INTERFACE CLEAR
TF {ibsra% AND EFRR) THEN
CALL prterr{"ibsic error")
CALL i1bonl(bd%, 0}
STOP
END IR
CALL ibsre(bd%, 1} " REMOTE ENABLE

TF (ibsta% AND EERR) THEN
CALL prterr({"ibsre exror")
CALL ibonl (bd%, 0}
STOP

END IF
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{2 0f 3y

END S5UB

! This routine open N.A and initialize
SUB nainit {(bd%, dvnames, dv3) STATIC
CALL ibfind{dvnames, dv$)
IF (dv%< (0} THEN )

CALL prterr(“ibfind error®)
CALL ibonl(bd%, 0)
STOP

END TIF :

cmbg = “OLDC OFF*

CALL ibwrt{dv%, cmds)
IF {ibsta% AND EERR} THEN
CALL prterr("ibwrt error':
CALL ibonlidvg, O)
CALL ibonl (bd%, 0)
STOP

ENT  SUB

" This routine prints the result of status variables.

r

SUBR prterr (msgd) STATIC

PRINT msgd

PRINT "ibsta=&H* ; HEXS(ibsta%);" <;
IF ibsta% AND EERR THEN PRINT * ERR";
IF ibsta% AND TIMO THEN PRINT TIMG" ;
IF ibsta% AND EEND THEN PRINT ° EEND® ;
IF ibsta% AND SRQI THEN PRINT SRQT "
IF ibsta% AND RQE THEN PRINT " RQS”;
IF ibsta% AND CMPL THEN PRINT * CMPL* ;
IF ibsta% AND LOK THEN PRINT *© LOK";
IF ibsta% AND RREM THEN.PRINT - REEM";
IF ibsta% AND CIC THEN PRINT * CIC";
IF ibsta%® AND AATN THEN PRINT AATN";
IF ibsta% AND TACE THEN PRINT ' TACS "
IF ibsta% AND LACS THEN PRINT " LACS "y
IF ibsta% AND DTAS THEN PRINT ' DTAS *;
IF ibsta% AND DCAS THEN PRINT * DCAS *;
PRINT » >

PRINT “iberr="; iberr%;

IF iberr% = EDVR THEN PRINT " EDVR <DOS Frrors"

IF iberr% = ECIC THEN PRINT * ECTIC <NOT CIC>"

IF iberr% = ENQOL THEN PRINT * ENCL <NO listners

IF iberr% = EADR THEN PRINT * EADR <Address errors’

IF iberr% = EARG THEN PRINT * EARG <Invalid argmentcs"
IF iberr% =« ESAC THEN PRINT " ESAC <Not Sys Ctrlrs"

IF iberr?® = EABO THEN PRINT ' EARO <0Op. aborteds"

I¥ iberr® = ENER THEN PRINT * ENEB <No GPIB boards=

IF iberr% = HOIP THEXN PRINT .* EOIP <Async 1/0 in prgs"
IF iberr%® = BECAP THEN PRINT * ECAP <No capabilltys"®

IF iberr% = EFSO THEN PRINT ' EFS0O <Fils SYS. arrors’
IF iberr% = EBUS THEN PRINT * ERUS <Command errors?

IF iberr% ESTE THEN PRINT * ESTB <Status byte losts*
IP iberr% ESRQ THEN PRINT * ESRQ =SRQ stuck ons"’

IF iberr% = ETAB THEN PRINT * FTAR <Table Overflows"
PRINT ‘"ibcnt="; ibcntg

El

END SUB
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.

SUB

END

'

’

SUB

END

suB

END

This routine print received data
ciprint {dv®&, datli!({}, dat2!{)}} STATIC

crds = fSWE:POIN?®
CALL ibwrti{dv%, cmds)
cmds = SPACES(23)
CALL ibrd(dvt, cmds)
pts% = VAL (cmds)
FOR num% = I T0 ptoi
PRINT num%, datl! {(num%), datl! (num%)
NEXT

58
This routine receives trace data
tireceive {(bd%, buf!{}} STATIC

vE = LH427
CALL ibeos{bnd%, v%)

cmds = "7_K° fOUNL ONT MLA O TAD 11
CALL ibomd (bd%, omds)
IF (ibsta AND EERR) THEN

CALL prterr(*iboemd error”)

5T0P

END IF

20i% = §

numg = 1

WHILE eol% = O
cmds = SPACES(23) TOiSH. o shLHE SRS E RS EEE RS,
CALL ibrdi{bd%, omds) ' READ ONE DATA
dats = LEFTS (cmds, 22)
buf ! {num%) = ValL{dats)
eci% = lbsta% AND EEND
numd = num% + 1

WEND

v% = &H4A0RA
CALL ibeos{bd%, v%)

suB
Thig routine sebtups

tigsetup (dv%, name$) STATIC

cmds = "SWE:POIN 201 T BASE  COMMAND
CALL ibwrt (dv%, omds}
cmdS = "FORM:DATA ASC; :TRAC?' + named’ TRACE INPUT COMMAND

CALL ibwrt(dvs, cmds)

SUB
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12.5.5 Transferring Trace Data from the Network Analyzer te C

The following programs is used to assign the trace data of the network analyzer into array r of C being:
executed with PC/AT,

NOTE:  NI-488.2 interface board and library functions are used,

Example 12-23  Data Input of C (ASCII format) (1 of 3)

INPUT TRACE DATA FROM NA
(ASCIT FORMAT)

TARGET: PC/AT(NI-488.2)
LANGUAGE: C (ANSI-C STYLE)
FILE: MCTINPA.C

EE T N I B

/

#include <stdio.hs
#include <stdiib.hs
#include <errnc.h=
#include *decl.h”

double databufl {2107, databuf?[201]; f* data buffer */

f* o prierr -~ print gpib error message and status code
*/

static void prterr{char *msg)
.

{
s

printf{"%$s\n", msg):
printf{“ibsta=4H%x < *, ibsta);
1f (ibsta & ERR) printf{"ERR");
if {ibsta & TIMO) printf{*TIMO"};
if {ibsta & SRQI) printf{"SROI"}:
if {ibsta & ROS) printf{"ROS"};
if {ibsta & CMPL) printf{"CMPL" ) ;
if (ibsta & LOX) princf (“LOK"; ;
if (ibsta & CICY printf("CIlC"y;
1f (ibsta & TACS) printf(*TACSY):
if {ibsta & L2CS) printf{*LACS");
if t{ibsta & DTAS) printf{"DTAS");
1f (ibsta & DCAS) printf{"DCAS ) :
printi (' =\n);

pr f{*iberr= %d", iberr);
switch{ibbery)
i
case EDVR: printf ("EDVE <DOS Errors"}; break:
case ECIC: printf{"ECIC <Not CIC=*): break;
case ENOL: primtf({ ENCL <No listner>"); break;
case EADER: printf{"EADR <Address errors>'); break:;
case EARRG: printf("EARG «Invalid argment='};: break;
case ESAC: printf ("ESAC <Not Sys Ctrlrs°); break;
case EABC: printf{"ERBO <«0p. aborteds"); break;
e ENEB: princf{"ENEE «<No GPFIE hoards"): break:
se EQIP: printf("H0IP <Async I/0 in prg='); break:
case ECAP: printf ("ECAP <No capability="); break:
se EFE0: printf{*EFS0 <Fils sys. errors"}; break;
¢zse EBUS: printf ('EBUS <Command errors*); break:
case ESTE: printf{"ESTE «8tatus byie losts");: break:
case ESRQ: printi{'ESRC <SRQ stuck on="}; break:
case ETAB: printf{"ETAER <Table Overflows"): break:

u
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3
h
printf{vibcntl= %d\n\n', ibcntil:

}

/* gpinit - open gpib board and initialize
*/

static int gpinit{char *bdnamne)
{
int bd;

if {({bd = ibfind{bdname)! < 0} /% open board */
priterr (*ibfind error’):

return —i;

ibsic(bd} & ERR) /* dinterface clear */

prierr({iibsic errort y;

ibonl (i, 0):
return -L:

R

o
o

{ibsre(bd, 1) & ERR} /¥ remote enable */
{

prterr{"ibsre error’);

ibonl (bd, 0);:

return -1i;

H
regurn bd ; /¥ return descriptor */

}

/¥ nainit - open N.A port and initialize
*/

static int nainit{char *dvname)
O
int dvy

1f {{av = ibfind("DEVII"}) <« 0) /* open N.A )

prterr{("ibfind error';
return -~1;

Bl

ibwrt (dv, "OLDC OFF°,9); /* defaulit connand */
if (ibsta & ERR)

prterr{'ibwrt error®);
iboni{dv, 03;
return -1;
}
return dv;
} /* return descriptor */

/7 tisetup - satups
*/

static int tisetup (int dv)
{
ibwrt{dv, "SWE:POIN 201, 133
ibwrt (dv, *FORM:DATA AZCT, 147 ;
return 0;

¥

/* tirecelve - receives trace data
*/
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static int tireceive(int bd, double *buf, unsigned bufsiz, char *name!
{
unsigned int len, cnt = 0:
char s[321, ni20];

*n o= 0;

strecat {strepy(n, “TRAC?Y), name):

ibwrti{bd, n, strlen{n!}; fF ogquery */

ibeos (bd, 0x427);

ibomd{bd, "?_ K', 4): AFOUNL OUNT MLA O TaAD 11 */

while {cnt < bufsiz)
{

ibrdibd, s, 23): JFISH HHEEER RS R e, ] &y
g{ibentl] = 0:

*huf++r = atof

cnt o+

if (ibsta & END) break ; /% with EOCT */
1
ibeos {bd, O0x404); :
ibcmdi{bd, *7_s@", 4y ; /% UNL UNT MLA 11 TAD § */
return cnt;
1
f* o tiprint - print trace data
=/
static int tiprint{double *datal, double *daral, unsigned num)
{

unsigned i;
for (i = 0; i < num; =+1}
{
printf{® %4d: %1.72\t%l.7e\n", i, *datal, *daral):
datal ++ ;

datai ++ ;

1
i

¥

/*main entyry
*/
main{int argc, char **argv)
{
int bd, na;
int TIUIm

if ((bd = gplnit{"GPIBO"Y) == -1} .
exit{l);
if ((na = nainit("DEVI1*)) == -1}
{ :
ibonl (bd, 0}
exit(1):
}

tisetup(na) ;

num = tireceive(bd, databufl, 201, “FLATL');
num = tireceive(bd, databufl, 201, *FDAT2');
tiprint{&databufi{0], &databuf2[0], num);

ibonl (na, O);
ibonl(bd, 0):
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Example 12-24  Data Input of C (Binary format) (1 of 3)

*

INPUT TRACE DATA FROM NA
{BINARY FORMAT)

%

TARGET: PC/AT (NI-488.2)
DANGUAGE: C (ANSI-C STYLE)
FILE: MOTINFE.C

EE

*/
#incliude <stdio.hs
#include <stdiib.he
#include <errno.hs>
finclude *decl.h*

m{char *bdname};

static int gpin
nit{char *dvname!;

Ux i
static int naini
static int tisetupiint dv);
stetic int tireceive{int bd, double *buf, unsigned bufsiz}:
static int tiprintidouble  * data, unsigned points);
static vold prrerri{chay *msg);

double databuf [402]; /% data buffer */
/* maln entry
*/

main{int argce, char **argwv)

int bd, na;

int num;
if {(bd = gpinit('GPIRD")) == -1)
exit (1)
if {(na = nainic{*DEVLIL")) == -1}
{
ibonl(bd, 0):
exiti{l);
}

tisetup(na);
aum = tireceive(bd, &databuf{0], £02):
tiprint{&databuf 0], num);

ibonl(na, 0);
iponl (bd, 0);

}
/* gpinit - open gpib beoard and initialize
*
st;cic int gpinitichar *bdname
int bd;
if {{bd = ibfind(bdname}) <« 0} /* open board */
;rterr(“ibfinl @rror’y;
. return -1:




NETWORK ANALYZER PROGRAMMING GUIDE

12.5.5 Transferring Trace Data from the Network Analyzer to C

(2 of 3)

if (ibzic{bd) & ERR) f* interface clear */
{
prterriibsic error);
ibonl{bd, 0};
return -1;

3

if {ibsreibd, 1) & ERR) /¥ remote enable */
{

prierri{*ibsre error’};

ibonl(bd, 0;;

return -1;

¥
return bd; . /* return descriptor */
}
/* nainit - open N.A port znd initialize
*/
statlic int nainit{char *dvname]
{ .
in dv;
if (({gv = ibfind("DEVII"Y] <« 0} /* open N.A */
{
prierr{*ibfind error”);
return -i:
}
ibwrt (dv, "QLDC QFF', %): /* default command */
if iibsta & ERR)
i
prierr{tibwrt error“j;
ibonl{dv, 0});
return -1;
}
return  dv ;
i1 /* return descriptor */

/* risetup - setups
*
static int tisetup{int dv)

H
i

ibhwrt {dv, "SWE:POIN 201", 131}
ibwrt {dv, “FORM:BORD SWAP;DATA REAL, 64", 28);
return O;

1

/* tireceive -~ rveceives trace data
*/

static int tireceive(int bd, double *buf, unsigned bufsiz:
i

ungigned cnt;
char s{321;

ipwre (bd, “TRAC:DATA? DATA®, 16&); /* oguery Y/

ihconfigibd, 12, 0); /* disable ECS detection */
ibemd({bd, "2 K, 4); /A UNL UNT MLA O TaD 11 */
ibrd(bad, s, 8}; /* read header */

Cibrdi(bd, {char #)buf, sizeof{double!*bufsiz];
cnt = ibont;
if {i{ibsta&END)) ibrd{bd, s, 1}: /* read terminator */

iheonfigibd, 12, ‘\n'): /* anable EQS detection */
return cnb/sizeof (doukle);
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/* tiprint - print trace data
*/
static int tiprint{double *data, unsigned num;
{
ungigned points = nums=>1;
unsigned 1;

for (1=0; l<pointsg; ++1)

{
printf { %4d: %L.7e\t%l T7e\n', 1, *data, *{data+l}}:
data += 2;
}
}
/* priterr - print gpib error message and status code
*/
static void prierr (char *msg)
{ .
Driﬁt”f”°s\ , msg);

printf{ ;DStd—&H%X < ", ibsztal;

fl

fede

ERR) p“lntf

£ {ibsta & ( ;
if {lpsta & TIMO) print f(’IiMO"};
/*1f {ibsta & EEND) prlntf(‘ﬂ”ﬂﬁ"};*/
if (ibsta & SROI) printi ("SROI");
if (ibsta & EQS) printi{"ROE"};
if {ibsta & CMPL) pringt { "CMPL") ;
if {(ibgsta & LOK} orintE{"L OK“\;
f*if (ibata & RREM} prlntx(‘ REM" ) :*/
if (4 & CICH printf{® I”' ;
SFLE (ibsta & ARTN) printf{'RATN");*/
if (?bSL& & TACS) printf {("TACS" ) ;
it {ibsta & LACS) printf {("LACSY);
1r (lbsta & DTAS) printf ("ITAS ) ;

if {ibsta & DCAS) printf ("DCAS" ) ;
ptlntf’” =41 )

printf{*iberr= %d*, iberr):
switch {iberr)

EDVR: printf{*EDVRE <D0S Errors"); break:;

ECIC: p“intf{‘”CIC <Not CIC="); break ;

ENCL: printf {'ENOL <No listner=*; break;

EADR: printf ("EADR <Address errors‘}; break;
FARG: printf{*EARG <invalid argment="); break;
ESAC: printf{"ESAC <Not Sys Ctrlrs*); bread;
EABC: printf (*"EARC <0Op. aborted="}; break;
ENER: printf{*ENEB <No GPIE boards"); break;
EQIP: printf{*RBEOIP <Asvnc 1/0 in prg="); break;
ECAP: printf{*ECAP <No capability>"); break;

ge EF50: printf{*EFS0O <Fil's sys. error>"}; break:
o ERUS: printF( ERUS «<Command error="); break;
ESTE: printf{"ESTB «<Status byte lostz"); break;
ESRQ: printf{"ESRY <SRO stuck on="}:; break;
ETAR: printf ("ETAR <«Table Overflows="): break;

printi{"ibent=  3d\ni\n", ibontl);
¥
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12.6 Using Built-in BASIC and External Controller Simultaneously

~ This section describes a method in which the network analyzer is used to perform the measurement by exe-
cuting a BASIC program from an externai controller, then the measurement data is received and displayed
with the external controller.
In addition, a measurement program is created with built-in BASIC and a program example is given which
shows how to perform a filter analysis with the built-in functions is presented.
Then, a program which receives the measurement data by the use of SRQ (service request) is created with
the program on the external controller side. The external controller program is different according to the
computer and language used. In the first example, N88-BASIC programs used with the NEC PC-9801 are
described.

The chart below shows an outline of the programs in the example.

External controller side Built-in BASIC side
(1) Initialize the interface.
(2) Executes the program after — 1{1) Set the measurement
loading. condition of the network analyzer.
{2y Pausing
(3) CONT the program of this —> {3} Starts the scan and waits antil}
instrument. the scan has ended with WAIT
EVENT.
(4} Loop waiting till the SRQ (4) Analyzes the measurement
comes. data.
(5) Performs a serial poll when SRQ & {5) Outputs an SRQ with a
comes. - REQUEST command.
(6) Receive data and dispiays it'on e 1{6) Send data.
the screen.
(7) Repeat from (3). (7y Repeat from (2).

When data sending-receiving is performed between the external controller and the network analvzer built-in’
BASIC, the exchanging written above becomes necessary.
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Sending Program of Built-in BASIC

A program that performs the filter analysis and sends the analysis data using the built-in BASIC of the net-
work analyzer is shown below .

Example 12-25  Sending Program of Built-in BASIC

IGGO l****W**‘k*********‘k*****'k**‘k***********‘#*****‘é,“k
1016 1% *
1020 1+ DATA TRANSFIR FROGRAM *
1030 1= *
1040 '* TARGET: NETWORK ANALYZER {(to PC-9801; *
1050 1 FILE: NSEND . BAS *
I I L R S AR A R E TR

1070 INTEGER EV
1080 DIM L(2:,F(2,4)
!

1080 1
1180 *MAIN
13116 GOSUB *SETUP
11z0 CLS
1130 FMEAS_ LOCP
1140 CURSOR 0,0
1150 PAUSE
1160 GOSUR *MEAS
1170 GOSUR *SEND
1180 GOTC *MEAS I1.OCP
1180 ! :
1200 *SETUP
1210 NMA=31 PC=11 :EV=1 :L(1)=3.0 :L(2)=60.0
1220 QUTPUT NA; "OLDC OFF"
1230 QUTPUT NA; "SYST:PRES; : INIT:CONT OFF; :STAT:QPER:ENAEB B;*SRE

128;*0pC?"

1240 ENTER  NAGA

1250 CUTPUT NA&; "FREQ:SPAN ZOMAHZ;CENT 12MAHZ®
1260 RETURN
1270 ¢
1280 *MEAS
1280 SPOLL (NA&)
1300 QUTPUT NA;"INIT”:WAET EVENT EV
1316 AP=PMAX (0,1200, 0}
1320 NP:MBWDI (G, 200 AP,2,L{1),. ¥ {1, 1.0

1330 QF=F 31/F(L,4) I OF = CF{34B) /BW (3dB}
1340 SFz?(Z 4)/F{q 4) UBF = BW (604B)} /BW(3dB)
1350 RETURN

1360 |
1370 *SEND
1380 REQUEST 65
1380 QUTPUT PC;F(1,1l :QUTPUT PC;F (1,2 :QUTPUT BPC;F(1,3}) :

i CUTPUT PC;F(1,4)

1400 QUTPUT PBC;QF {OUTPUT PC; SE
1418 RETURN

Input this program and store it in a floppy disk.
The file is named as * NSEND.PGM ™ when if is stored.
The file name is referred to when it is loaded from external controller.

In this program, the pause is performed automaticaﬂy after the initialization and the measurement condi-

" tion of the network analyzer is set.

After @ CONT is sent from the external controller, the measurement is performed. then the measurement
data is analyzed and sent to the external controller.
-After this series of processing is performed, the pause is performed again.
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12.6.2 Receiving Program of N88-BASIC

The receiving program of PC-9801 is shown as foilows.

Example 12-26 Receiving Program of N88-BASIC

t *****'kwi*‘x*‘k‘k*x*w**y‘rk‘k************w**********‘k

f E3 B *
rox CONTROL AND RECEIVE DATA *
PR *
+ %  TARGET: PC-9801 *
¢ % FILE: NRECEIVE.BAS *
4 -k-k-kw’(*‘k_***-k-):'kw-k*****************w******v’v*:ﬁr*****
ISET IFC
) ISET REN
Na=11

POLL NA, P
0 QN SR{ GOSUB *SRINT

0 AS="4:/NSEND.BAS”

A0 ME=CHRS (24) +A5+CHRS (34)
50 Li="@LOADY LME

YRINT @NA; *@SCRATCH"

{ PRINT @NA;LS

PRINT GNA; "@RUN"

CLs

*MEAS . LOOP
GOSUB *"MEAZS.CONT
GOZUB *RECEIVE
GOTC *MEAS.LOCP

I

*MEAS . CONT
LOCATE 6,% :PRINT *CONNECT DUT"
LOCATE 6,10 :INPUT “IF OK THEN PRESS ANY KEY', DS
PRINT @NA ; “GCONT"
URQ={
SRQ ON
RETURN
*RECEIVE
IF URQ=0 THEN GOTC *RECEIVE
INPUT GNA;LE: INPUT @NA;RF:INPUT 2NA;CF:INPUT @NA;BEW
INPUT GNA; QF: INPUT @NA;SF

LOCATE 5, 1:PRINT USING "C.F = HEHF_4EHEEE (MHz] " ;CF/LO0MG
LOCATE &,2:PRINT USING “L.F = #&i# s (MHz] " LF/L0AG
LOCATE 5,3 :PRINT USING "R.F =« HE#E FR&Esd [MHz] " ;RF/10%6
LOCATE 5,4 :PRINT USING "BW = ##&§. ##fadH IMHz i *:BW/1008
LOCATE 5,5:PRINT USING “QF = ####_f##sdis " 0F
LOCATE 5,6:PRINT USING "SF = Hf## d#dfsd ;50
RETURN

*SRINT
POLL NA,P

P = P BND 1
IF P=>0 THEN URQ=1
RETURN

This program is input while in the BASIC mode of PC-9801.
The program is performed in the following sequence.
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12.6.3 Receiving Program of HP-BASIC

1. “Insert the floppy disk in which the © Example 12-26 7 is stored into the drive.

2. Execute the program of PC-9801 side.
Input RUN and press the Return key.

When the program is executed on the PC-9801 side, the program of the network analyzer side is loaded

from the floppy disk and executed autornatically.

When it is executed, according to the program, the network analyzer is set and the measurement is started

When the measurement is ended and the result is produced, it is sent to PC-9801 side.

The result is as follows.

Execution resuit:

g

146.716000 [MHz]
137.156006 [MHz]
157.699000 (MHz]
21.564200 [MHz]
6.679780
0.000000

When PC-9801 matches the execution result shown here, it is recognized that the data is sent and received
certainly.

In the R3752 series, the mark function can be substituted by creating programs Like this.

Receiving Program of HP-BASIC

The example of receiving program that used HP-BASIC is shown below.

Exampie 12-27 Receiving Program of HP-BASIC (1 of 2)

*
%
*  TARGET: HP-BASIC
%
*

I
i
i
t
H
|
'
H

DIM BS[64]1,MS 1641, LE164)

ASSIGN ENa TO 711
ON INTR 7 GOSUB Srint

s

AS="A; /NGEND.BAS"

M$~CPRS{34 A$+CHR$(34\

L$="6L0rD"

1

QUTPUY @Na; "88CRATCH'
QUTPUT ENa;L$

CUTPUT @Na; "€RUN”®

CONTROL AND RECEIVE DATA

FILE: HPREC. BAZE

*k**************************************

***w****************ﬁ******************k**

*
*
ks
*
w*
*
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1210 Meas_loop: !
12z GOSUR Meas_cont

12-44

1230 GOSUB  Receive
1240 GOTO Meas_ loop .
1280 !
1260 Meas_cong:!
127 PRINT *"CONNECT DUT"
1280 INPUT "IF QK THEN PRESS ANY KEY",
1290 OUTPUT @Na; "@CONT"
1300 Urg=0
T1330 EMNARLE INTR 7;255
1320 RETURN
1330 ¢
1340 Receive:!
1350 IF¥ Urg=0 THEN GOTC *Recelive
1360 DISARLE INTR 7
1370 ENTER @Na;Lf
1380 ENTER &@Na;RE
1380 ENTER #Na;Cf
1400 ENTER @GNa;Bw
1410 ENTER @Na;Qf
1420 ENTER ENa;sf
1430 PRINT "C.F [MHz] = *;
1440 PRINT USING ‘DDDD.DDDDDD;CE/1048
1450 PRINT. "L.F [MHz] = “;
14606 PRINT USING "DRDD.DDDDDD" ;LE/10%6
1470 PRINT '"R.F [MHz] = ";
1480 PRINT USING *DDDD.DDDDDD ;RE/1046
1490 PRINT "BW [MHz} = °;
1500 PRINT USING *DDDD.DDEDDD";Bw/1046
1510 PRINT *Q = ";
1220 PRINT USING "DDDD,DDDDDDY ;Qf
530 = "; -
5440

L PRINT "&F = *; .

i PRINT USING “DDDD.DDDDDD';SE
15590 RETUREN

15860 !

1570 Srint:!

1580 Stat = SPOLL{ENa) AND 1

1520 IF Stat«=0 THEN Urg = 1

1600 RETURN

1610 ERD
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12.6.4 Receiving Program of QuickBASIC
The example of receiving program that used QuickBASIC is shown as follows.

Example 12-28 Receiving Program of QuickBASIC (1 of 3)

7 ‘k*******‘k*****ikk***********5{*****7’:*****'}\'

’ * *
o CONTROL AND RECEIVE DATA *
4 %* *
t* TARGET: PC/AT (NI-488.23 *
* v LANGUAGE: QuickBASIC *
foox PILE: (JBREC .BAS *
; *

O R A E R R R o i

REM SINCLUDE: ‘gbdecl.bas’

DECLARE SUE gpinit (bdnames, bd%)
DECLARE SUE nainir (bd%, nanames, dvi}
DECLARE SUR nasetup (dvi)

DECLARE SUE nacont (dv$)

DECLARE SUE narecelve {(bd%)

DECLARE SUBR prierr (msg $)

CALL gpinit{*GPIE0", bd%)
ALL nainic(bd%, *DEV1IiI®, na%]
CALL nasetup{nas%)

Measioop:
CALL nacontina%)
ALL nareceive(na%$)
GOTC Measioop

CALL ibonlina%, 0)
CALL ibonl{dv%, 0)
BEND

Thig routine open the gpib board and initialize

r
SUB gpinit (bdname$, bd%; STATIC

CALL ibfind(bdnames, bd¥) Y OPEN BCARD
IF {(bhd% <« ) THEN
CALL prterry!ibfind error®)
STOP
END IF
CARLL ibsic{bhd%) * INTERFACE CLEAR

IF (ibsta% AND EERR} THEN
CALL prrerr {"ibsic error’)
CALL ibonl (bd%, 0}
STOP

END IF

CALL ibsre(bd%, 1) ' REMOTE ENABLE
TF {ibsta% AND EERR) THEN

CALL prrterr {"ibsic error*)

CALL ibonl (bdz, 0}

STOY

END  IF

END SUB
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: This routine continue the N.A BASIC PROGRAM
SUR nacont (dvi) STATIC
PRINT CONNECT DUT?
INPUT "IF OK THEN PRESS ANY KEY™, key$
cads = C@CONT”

CALL ibwrt(dv®, omd $}
END 3UB
This routine open W.A and initialize

:
,
SUB nainit (bd%,

dvnamed, dvi) STATIC
CALL ibfind{dvnames, dvi)
IF (dVv% « (0} THEN
CALL prterr( ibfind error")
CALL ibonl{bd%, 00
STOPR
END IF
cmdd = "OLDC OFF”
CALL dbwrtidvi, cmds)
IP {ibsta% AND ZERR) THEMN
CALL prierr ("ibwrt error"}
CALL ibonl{dvs, 0}
CALL ibonl (bd%, O}
STOP
END IF
FHID 508
’ This routine recelves data and print
7
SUB nareceive {(dv%) STATIC
mask% = &H4800
Nawalkb:
CaLL ilbwait{dv®, mask%)
CALL ibrsp{dvs, sor%)
Spr% = sSpri% AND 1
IF {spr% =-0) GOTO Nawait
gtris = SPACES(23)
atr2s = SPRCESI(23)
stris = SPACES(23)
strdd = SPACES{23)
str58 =. SPACES (23}
stry6S = SPACES (23}
CALL ibrd{dv%, stxis]
CALL ibrdi{dv%, stris
CALL ibrd(dv®, str3s)
CALL ibrd{dv®, strds)
CALL ibrd(dv%, strbs)
CALL ibrd({dv%, stre§)
PRINT USING "C.F = #### . $#E#58 (MHz] " ; Ligtr3s) /106
DRINT USING "L.F = ###¢ $#E#### [MEz1"; VA?(Str1¢)/lO“6
PRINT USING "R.F = ####.kf#“## [MHz]"; VAL (styas) /1046
PRINT USING "BW = ###5_#####8 [MHz]'; VAL (str4d) /1046
PRINT USING "QF = HEHEE #H¥ . VAL (stxrhs)
PRINT USING "SF = ####.w###h#”; VAL (str6s)
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{3 0f3)

END SUB

‘ This routine setups

H

SUE nasetup (dvi) STATIC

cmdd = "@ESTOP!
CALL ibwrt{dvi, cmdd)
CALL ibwrt {dv%, cmds)
cmrds = TEBSCRATCH®
CALL ibwrb {dv%, cmds)
cmd$ = "ELOADY + CHERS(34) 4
CALL ibwrt {dvi, omds)
cmd¥ = "@RUNE®
CALL ibwrt(dvi, cmds)
END sUs
‘ This routine printe the result of
SUBR proery (msgh) STATIC
FRINT msg$
PRINT "ibsta=&H"; HEXS(ibsta%

EEER
TIiM0
EEND
SROI
ROS
CMPL
LOK
REEM
Ic
ARTN
TACS
LACS
DTAS
DCAS

THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

]

g v

oy

uo

m

4 bt g b 3f 3 ged ped B
T3 oerE
=
o
Ur Gy Ui
Fot ot T T T T
U

O R TR

IF

THEN

a
IF lbsta
PRINT -

PRINT “iberr="*:

IF iberr% = EDVE
IF iherr% = ECIC
IF iberr% ENCI:
I¥ iberr% EADR
IF iberr% EARG
IF ilberr% ESAC
I¥ iberr% = BARRO
IF iberr% ENEE
IF iberr% EGIF
I8 iberr% ECAP
I¥ iberr% EFS0
IF iberri% = ERUS
IF iberr% ESTB
IF iberr% ESREG THEN PRINT
I¥ iberr% = ETAR THEN PRINT
PRINT " ibcnt = ; ibecnt®

iberr%;

THEN PRINT ¢
THEN PRINT
THEN TRINT
THEN PRINT *
THEN PRINT
THEN PRINT .
THEN PRINT *
THEN PRINT "
THEN PRINT
THEN PRINT *
THEN PRINT
THEN PRINT
THEN PRINT "

H

noH

i

Bo#

END

SUB

A /NSEND.BAS"

EDVR
E
ENOQL
EADER
EARG
ESAC
EARG
ENEE
ECIP
ECAR
EFS0O
ERBUS
ESTB
ESRG
ETAB

+ CHR$ (34)

veriables.

ERR" ;
TIMO";
EEND" ;
SROIY;
RQS";
CMPL";
1LOK";
RREM" ;
CIC":
BATI® ;
TACS" ;
LACS";
DTAS";
DCAS";

<DOS Errors"

=NoE OTC=*

<No listners"
<Address errors’ -
<Invalid arguments’
<Not Sys Corirs’
<C0p. aborrteds®

<No GPIB boayd:"
<hgync 1/0 in prygs*
<No capabillity="
<File sys. errors®
<Command errors"
«Status byite lost>'
<SRO stuck on:"
<Table Overflow:"

CIC
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12.6.5 Receiving Program of ANSI-C

The example of receiving program that used C i5 shown below.

Example 12-29 Receiving Program of C (] of 4)

CONTROL AND RECEIVE DATA

TAERGET: PC/AT{NI-488.2)

LANGUAGE: C [(ANSI-C STYLE;

FILE: MCREC.C

/

#tinclude <stdic.hs>

tinciude <stdlib.h>

#include <errnc.h>

#include "decl.h”

/% prrterr - print gpib error message and status code

L B R R

=/
static void prterr{char *msg!

I

printf {("%s\n", msg):
printf{'ibsta=&H%x <, ibsta);

if (ibsta & ERR) printf{("ERR"};
if (ibsta & TIMO) printf{*TIMO"):
if {ibsta & SRQI} printf(*sSROI");
i {ibsta & ROS) printf{"ROS"};
if {ibsta & CMPL} printf("CMPL");
if {ibsta & LOX) oprintf("LOK");
if {iksta & CIC) printf("CIC');
1f (ibsta & TACE) princf (*TACS"):
if {ibsta & LACS) printf ("ACS");:
if (ibsta & DTAS) printf("DTAS"):
if (ibsta & DCAS) printf{"DCAS"):
printf(* =\n"};

printf(*iberr= %d*, iberr);
switchliberr)
1
case EDVR: printf ("EIVR <DOS Errors'); break:
case BECIC: printf(*ECIC <Not CIC="); break:
cage ENOL: printf (*ENOL <No listners'): break:;
cage EADR: printf (*EADR <Address error="); break;
case EARG: printf{*BARG <Invalid argument:"); break;
case ESAC: printf{*ESAC <Not Sys Ctrlrsz*); break:
case EMBO: printi{ HABC <Qp.aborteds*): break;
case ENEB: printf ('ENEB «<No GPIE boards="}; break:
case EQIP: printf({'BOIP <Asynce I/0 in prg=°); break;
case ECAP: printf ('ECAP <No capabilityvs>"}; break:
case EFS0: printf("EFSC <Flls svs. errors‘.; break;
cagse EBUS: printf ("ERUS <Command eryors"): break:
case ESTRE: printi("ESTE <Status hvie lost="}; break;
case ESRQ: printf{*ESRY «38RQ stuck on>"}: break;
case ETAE: printf {"ETaB «<Table Qverilows=°); break:;

printf ( *ibcntl= %d\n\n*, ibcntl

}

/% gpinit -~ open gpib board and initialize
*

St;tic int gpiniti{char *bdname)
{int bd;

12-48




NETWORK ANALYZER PROGRAMMING GUIDE

12.6.5 Receiving Program of ANSI-C

(2 of 4)

if {(bd = ibfind(bdname)) <« O)

{
prierr{“ibfind error"):
return -1;

if (dibsic{bd} & ERR)
{
proexrr{"ibsic error’);
ibont (bd, 0;

refurn -1i;

{ibsre(bd, 1! & ERR}

J

prteryr("ibsre grror’);
ibenlibd, 0);

return -1;

1,

=
et

I
return bd;

¥

/% open board */

/* interface clear */

/* remote enable */

/* return descriprtor */

/* nainit - open N.A Port and initiallize */

*/
static int nainiti{char *dvname)

{

int dv;

1f ({dv = ibfind {("DEVII}) < 0O}
{
prierr{"ibfind error");
return -1;

}

ibwre (dv, "QLDC OFF", B);
if (ibsta & ERRJ
1
prterr{*ibwrt error');
ibonl (v, 0);
return -1;
}

return dv;

¥

/* nasetup - setups
*/

static int nasetuplink dv)
{

ibwrt {dv, "@STOP", 5);
ibwrs (dv, "@8TOR", 5);
ibwrt {dv, °"GSCRATCH', 8);
ibwrt (dv, "@LOAD \'"A:/NSEND.BASY"
ibwrt{dv, °“dRUN", 4};
return O ;
4

/% nacont - continue INTERNAL BASIC
*/

static int nacont(int 4v)
H

{
int
char

0 rh

/* open RITHZ/RITHR */

/* default command */

/¥ yeturn degcriptor */
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printf { *CONNECT DUTAn")
printi{"IF OK THEN PRESS KEY v/nui ") ;
ffiushi{stdout;

{
£ = -1;
brealk;
}
1E fo == vy’ L ¢ o=s YT
{
£ =0;
break;
'
if ¢ == 'n' 11 C == ‘N
{
fo= -1
break;

—

fflushistdin);
ibwrt (dv, "BCCONT', 5j;

return £;
}
/* narsceive - receives trage data
*/
static int nareceive (int na, int bd)
i
char bufl[e][24];
int i;
char s

while (1)

{
ibwait(na, (int)0x4800}
ibrspina, &S}:
if (s & 1} bre /* check user reguest bit */
¥
ibomd{bd, *7?_K", 4};: /% UNL UNT MLA O TAD 11 */
for (i = 0; 1 < &5 L&)
r
1
ibrdind, &bufiil[07, 23}
buffi] {ibcntl] = ‘407
b
ibemd{bd, "v_+87, 4} A% UNL UNT MLA 11 T2D O */
princi{"C.F = %4.6f [MHz]\n', atof{&bufll 1081y /1.0eb);
Q:lntf{”&.? = %4 .61 [MHz]\n®, atof (&bufl01[01}/1.0e6);
prlntff R.F = %4.6f [MHzi\n®, atofi&buf[l1{01;/1.0e6);
printf(*BW = 24,6f {MHzl\n', atcf(&bufl3]{01)/1.0es});
princf{ QF = %4.6f\n", atof(&buf[41[0}});
printf("SF = %4.6f\n', atof(g&baf{5]1101});
return o; !
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/* main entry
‘*./ .
main{int arge, char **argv)

{

int bd, na;

int TN

if {({bd = gpinit(“GPIBO“}} e -1}
axit(i}; .

i {{na = nainit{"DEV11*}) == ~1}

ibonlibd, 0);
exit(l);
}

nasetup(na);

‘while {1}
{
if (nacont(na) == -1} break:
nareceive {(na, bdl;

ibonlina, 0);
ibonl {(bd, 0);

12.7 Downloading the BASIC Program

This section describes a method with which the program used for the network analyzer is downloaded from
the external controller to the network analyzer and then executed,

On the contrary, the next section “12.8” will describe a method with which the programs can be uploaded
from the network anatyzer.

¢ Download
An external controller is used to create the program file and save it to the floppy disk in advance.
The download is that transferring the program to the memory of the network analyzer side via GPIB.
¢ Upload

Upload is transferring the program extsting in the memory of the network analyzer side to the memory
of the external controller via GPIB.

When the program file used for built-in BASIC is managed with an external controller is downloaded, the
program can be loaded without using the floppy disk and the built-in BASIC can be controlled as the same
way as other GPIB commands.

The program creates down foads the program 1o be executed with built-in BASIC, then executes it after
exchanging it with the program to be executed on the external controller.
The two programs in Example 12-30 and Example 12-31 can be used for this.

Program outline:
1. Initialize the external controller.
2. Open the program file to be down-loaded and transfer the content to the network anatyzer.

3. After downloading, load the program to be executed with the external controller and execute it,
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12.7.1 Download Program of N88-BASIC

The downioad program to be executed with PC-9801 is shown below,

Example 12-30  Download Program of N88-BASIC

1000 ¢ HkERERE A AR AR AARAE R KT RR R G H R A KA T KR LK KR AN
1010 * 0¥ *
10z0 7 % DOWN LOAD PROGRAM *
1020 7 o+ *
1040 © * TARGET: PC-9301 *
1050 7 * FILE: NDOWNLD . BAS *
TOEQ @ FEFRr Ak R R A E R R R AF AR RAR R AR KR I A A IR RFT A KA

070 NA=LL

1080 ISET IFC
1080 ISET REN
1100 CMD DELIM=2

1130 ON ERROR GOTC *ERRORMES
1140 RINT *PROGRAM TRANSFER (PC to NA)®

1iR0

1160 *DNLD.ENTER

1170 FLAG=0

1180 INPUT *ENTER DOWNLOAD PROGRAM';FS
1190 OPEN FS$ FOR INPUT AS #1

1200 IF FLAG=1 THEN *DNLD.ENTIR

1210 FRINT @NA; "@SCRATCH® @

1230 *DNLD.LOOP

1240 LINE INPUT #1,D8S$

1250 DES="@" +DBS

1260 PRINT DRS

127 PRINT 8NA;DBS @

1280 IF EQF {1} THEN *DNLD.EXIT ELSE *DNLD.LOOP
1290

1360 *DNLD.EXIT

1310 CLOSE

1320 PRINT *COMPLETE DOWNLOAD®

1330

1340 *EXEC.ENTER

1350 FLAG= 0

1260 INPUT *ENTER STARTING PROGRAM";F3
1370 TF O FEwT v THEN END

1380 OPEN F§ FOR INPUT AS #1

1390 IF FLAG=1 THEN *EXEC.ENTER

1400 CLOSE

1410 oM BRROR GOTO 0

1420 RUN F$

1430 END

1440

1450 *ERRORMES

1460 FLAG: 1

1470 PRINT "ERROR: LINE=";ERL;" NO.=';ERR
1480 INFUT “RETRY? {Y/N}*;AS

1490 IF AS="Y* OR AS='y’ THEN RESUME NEXT
1500 ON ERROR GOTO O

1510 ELITS

ST

Input this program while in the BASIC mode of PC-9801.
Save it to a floppy disk after you have input it.

The program execution is performed in the following sequence.
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Execution seguence:

L.

e

12.7.1 Download Program of N88-BASIC

Create a downioad program , then save it to a floppy disk.
Here, Example 12-30 is used.

Create a program to be controiled with the external controller, then save it o a
floppy disk.

Here, a part of Example 12-31 is used after correcting it .

Change line 1190 t0 1190 | PRINT NA; L $ command line.

Execute the download program.
After ENTER DOWNLOAD PROGRAM is displayed. It switches to waiting
input state.

Here, enter the file name of the program to be downloaded, (For instance,
NSEND.BAS etc.}

After inputing the file name, press the Return key and then the file is loaded and
the download starts.

The download is performed line by line, and the lines are displayed as they are
being transferred so they can be checked.

When the download has ended, COMPLETE DOWNLOAD is displayed on the
screen,

Next, as ENTER STARTING PROGRAM is displayed , input the file name of the
control program to be executed with the external controller.

The entered program is exchanged with the present downloaded program and
executed.

When only download is to be performed, press Retarn key.

The execution result is the same as the result of Example 1231,
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1272 Download Program of HP-BASIC

The download program to be executed with HP-BASIC is shown below.

Example 12-31 Download Program of HP-BASIC

TG0 1 SRk m kAR kR xR kR kR K Rk Kk AR KR
16146 ! *
1020 v ¥ DOWN  LOAD PROGRAM *
103001 0 *
1040 1 * TRRGET: HP-BASIC * .
108G | ¢ FILE: HPDNLD.BAS *
1060 ¢ e LR L R AR R L R R R
1076

ASSIGN @Na TC 711
DIM Lined[512]

; .
PRINT *PROGRAM TRANSFER (HP-S5000 TO NAaj "
INPUT *ENTER DOWNLOAD PROGRAMY ;Namesd
OUTPUT @Na; " *RsT”
QUTPUT @Na; "€3SCRATCH"
I

ON ERROR GOTO Done
ASSIGN @File TC Name$
r

LOOP

Lineg=" " .
ENTER &File;Lines ¢ READ ONE LINE
QUTRUT @Na; '@"+Lines ! TRANSFER ONE LINE
END LOOP '
Dones | 1 END OF FILE
OFF ERRCR
ASSIGN @File TO ¥ U CLOSE FILE

END
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Download Program in QuickBASIC

The download program to be executed with QuickBASIC is shown as follows.

Example 12-32  Download Program Used for QuickBASIC (1 of 33

1T BIM LineBuf

’ **********WW***‘#***i’****‘k************‘k**

% *
tox DOWN LOAD PROGRAM *
’ * *
© * TARGET:  PCQ/AT(NI-488.2) *
© * LANGUAGE: QuickBASIC *
© % FILE: QBDNLD. BAg *
r -ic********‘k‘k**ﬁ***********w*****7‘;’******1\‘*

REM SINCLUDE: ‘gbdecl.bas’

DECLARE SUB gpinit {bdnames, bdg!
DECLARE SUB nainit (bd%, nanames, dvg)
DECLARE 5UB prierry (msgs)

fers{h12)
DIM omds (E12)

PRINT "PROGRAM TRANSFER (PC/AT TO N&) "
INPUT "ENTER DOWNLOAD PROGRAM®; Names
CALL  gpinit{"GPIBQ', bdg!

CALL nainitibd%, *DEV11‘, na%)

OPEN Name$ FOR INPUT AS #1

DG UNTIL HOF{1l)

LINE INPUT #1, LineBuffers ‘ READ ONE LINE
FRINT LineBuffers " PRINT 70 DISPLAY
tmds = "@' 4 LineBuffers
. CALL ibwrt{na%. cmds) " TRANFER PROGRAM TO NA
LOOP
CLOSE #1
CALL ibonl(na%, O)
CALL ibonli{dv%, 0)
END
’ This routine open the gpib board and initialize

.

SUB gpinit (bdnames, bd%) STATIC

CALL ibkfind (bdnames, bhag) " OPEN BOARD
IF (bd% < Q) THEN

CALL prterr{*ibfind errcor"]

STOP

CALL ibsic{bdg) " INTERFACE CLEAR

IF {ibsta% AND FERR) THEN
CALL prterr{*ibsic error®)
CALL ibonl{bd%, 0)
STQP

END IF

CALL ibsre{(bd%, 1) ’ REMOTE ENARLE
IF {ibsta% AND EERR) THEN
CALL prterr{*ibsre error")
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CALL
STOP
END IF

END SUB

! This routine open

.
SUB npainit (bd%, dvnam
ind (dv

CALL ibifi
(dvs < 0) T

IF

CALL p
STOP
END OLF
emdg = "OLDC O

CALL ibwrt(dvi
IF {ibsta% AND

CALL
CALL
CALL
STOP
END IF
cmds = "@SCRAT

CALL ibwrt{na%
END SUB

! This routine prin

r

SU8 prierr (msg$) STAT

PRINT msg$
PRINT "ibsta=&
IF ibsta% AND
IF ibsta% AND
IF ibsta% AND
I¥ ibsta% AND
IF ibsta% AND
IF ibsta% AND
IF ibsta% AND
IF ibsta% AND
IF ibata% AND
IF ibsta% AND
IF ibsta% AND
IF ibsta% AND
IF ibsta% AND
IF ibsta% AND
PRINT *=°

PRINT * iberr

IFT iberr% = EC

1F iberr% = ES

IF iberr%

IF iberr% = ENQOL THE
IF ibery% = EADR THEN PRINT * EADR
IF iberr% = EARG THEN PRINT °©

ikonlibdy, 0)

N.A and initialize

a@

es, dvy) STATIC
namnes, avi)

HEN

rterri‘ibfind error")

CaLi, ibonl (bd%, 0}

FE;*R5T"

, cmds)

TERR} THEN
preerr(*ibwrt error’)

ibonl (dvs, 0)
ibonlibhdt, 0)
CH*"

, omd$)

rs the result of status variables.

ic

HY; HEXSlibstak); * <

"o
i

EERR THEN PRINT " ERR";
TIMO THEN PRINT * TIMO™;

EEND THEN PRINT

EEND";

SREOI THEN PRINT * SRQIY;

RS THEN PRINT

ROS";

CMPL THEN PRINT * (MPL';

LOK  THENW

PRINT " LOX";

RREM THEN PRINT " RREM®;
CIC THEN PRINT " CIC";

AATN THEN PRINT * AARTHN®;
TACS THEN PRINT * TACSY:
LACS THEN PRINT * LACS®;

DTAS THEN PRINT " DTAS™
DCAS";

DCAS THEN PRINT

= ° ; iberr3

IF iberr% = EDVR THEN PRINT " EDVR

TC THEN PRINT BECIC
PRINT * ENOL

EARG
AC THEN PRINT ° ESAC

IF iberr% = EABC THEN PRINT " EABO
= ENER THEN PRINT ' ENEB

<08 Error="
<MNof CIC="

<NO listeners"
<hddress errors"

<Invalid arguments"

<Not Sys Ctrlrs"
<Op. aborteds"
<No GPIB boards"
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BOTEP THEN PRINT " BOIP <Async 1/0 in prgs"
> THEN PRINT " ECAP <No capablilitys"

} THEN PRINT * BEPSQO <Flles sys. errors"
THEN EBRINT ° EBUS <Command errcrs=’

t THEN PRINT ' ESTE «Status byie losts"
) THEN PRINT * ESRQO <8R stuck on=*

IF iberr% = ETAR THEN PRINT * ETAE <Table Overflows"
PRINT "“ibcnt*:; ibont%

END 5UB

gé 12.74 Download Program in C

The download program to be executed with C is shown below.

Example 12-33  Download Program used for C (1 of 3)

DOWN LOAD PROGRAM

P

* TARGET: PC/RT{NT-488.2)
* LANGUAGE: C (ANSI-C STYLE)
* FILE: MCDNLLD . C

*/

#include <stdio.h>

#inciude <gidlib.h>

#include <string.hs

¥include =<errno.h>

#include "decl.h®

static char linelb512]1;

/* prterr - print gpib error message and status code
*f
static void prrerr{char *meg)

‘

{
printf ("s\n*, msg);
printf{vibsta=&H%x < *, ibsta);

if (ibsta & ERR) printf{"ERR"};
1f (dbsta & TIMO) printf{"TIMC";}:
1f {ibsta & SROI) printi{"SROI"};
if {ibsta & RQS) printf{"ROS"};
1T {ibsta & CMPL) printf{"CMPL");
if {ibsta & LCE) printi{"LOE"}:
if {ibsta & CIC) printf{"CIiC"};
if {ibsta & TACE) printi{"TACS"):
if {ibste & LACS) printf ("LACE™);
if {ibsta & DTAS) printf("DTAS"):
if {ibsta & DCAB) printf ("DCAS®);
printf (" =\n"');

printf{*iberr= %d", iberr);
awlitch (iberr)
{
cage EDVR: printf ("EDVR <D0OS Errors="}; break;
case BECIC: printf ("ECIC «<Not CIC="); break;
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PNOL: printfl ner="); break;

se EADR: printil error="'); Dreak;

. EARG: printf{ mralid arguments"); break:
: ESAC: printif «Not Svs Ctrlrs'); break;
> EABO: printf{® <Op.aborteds"); break;

ENEE: printf(*ENER <No GPIB board="); break;
s EQIP: printf{"EOIP <AsYnc 1/0 in pra="); break:
: FCAP: printi (*ECEP <No capability>"): break;

o EFS0: printf{*EFS0 <Fils svys. error="); break;
ERUS: printf("EBUS <Command error="}; break;
ESTE: printf{°"ESTE <Status byte lost=>"); break;
FSRO: printi("ESRQ <SRQ stuck on="); break;

; ETAB: printf (*ETAB «Table overflows"}; break;
¥
printf{*ibentl= %d\n\n’, ibhontl);

3y

¥

/* gpinit - open gpib poard and initialize

*/
static int gpinit{char *bdname!
{
int jole ¥t
if {{bd = ibfind(bdname)! < 0} /* open board */
{
prrerr {("ibfind error’};
return -1;
¥
if (ibsic{bd) & ERR} /* interface clear ¥/
H
prierr(*ibsic error’l;
ihonl(bd, O
return ~1;
¥
1f (ipsre(bd, .1) & ERR) /* remote enable */
i .
prterr{*ibsre error’);
ibonlibd, 0});
return ~1;
return bd; /% ravurn descriptor */
¥
/* nainit - open N.A Port and initialize
*'/‘
static int nainit{chary *dvname]
{
i’ na;
{(na = ipfind{dvname)) < 0 /* open R37B2/R3ITHI */

; i
preerr{ " ibfind error’});
return —1;

3

ihwrt (na, "OLDC OFF;*RST', 14} /* gefault command */
if (ibsta & ERR}

<

L
in

preerr{"ibwrt error‘);
ibonl (na, 0);
return -1;

i

ibwrt {na, "GSCRATCH", 9):
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(3of3)

return nas
¥ /* return descriptor */

/* maln entry
* /

main{int argc, char **argvi
i

char namel[Hd], *s;
FILE *fp:

int pd, na;

int T

printi (" PROGRAM TRANSFER {(PC/AT to NAINN');
printf ("Enter DOWNLOAD PROGRAM 27} :
£flushi{stdout};
ffiush(scding;
if {scanf(*%s’, name) <=0)
{
fprintf (stderr, °File name errcrin’j;
exit (1)

3

1f ({bd = gpinit {("GPIBO"}) == -1]
gxit(l) :
+f {{na = nainit( 'DEV1ILI")) == -1}
ibonli{bkd, 0):
exit(1l);

}
if ({fp = fopen{name, °‘r')) == NULL)
;

fprintf(stderr, "%s: not foundin®, name};
ibanlina, 0};:

ibonli{od, 0);

exit ( 1) ;

1

line (0] = '&@';

wiile ((s = fgets{&line(l], 510, fp}} && *s [ = NULL)
{
printf(*%s*, line):
ihwrt(na, line, strien(line});

}

fclosel{fip);
ibonli{na, 0};
ibonl (bd, O}

12-59




NETWORK ANALYZER PROGRAMMING GUIDE

12.8 Upload of a BASIC Program

12.8 Upload of a BASIC Program

This section describes a method with which a program existing in the memory of the network analyzer side
can be uploaded to the external controdler,

Since the uploaded program is controiled by the external controller side, the method used is almost the same
as that for the download program.

NOTE:  When the program of the network analyzer is uploaded with the upload program described in this example,
make sure the last line of the program of the network analyzer is 65535 END. This is used to find the last
fine of the upload program.

An example of an upload program 1o be used with N88-BASIC is shown below.

Exampie 12.34 Upload Program Used for N88-BASIC

.."LDOO ’ **7‘#************ﬁdr***'k'ic'k***wr‘r‘k*w***********
1010 ¢ * *
1020 7 * UPLOAD EROGRAM *
1030 ¢ * *
1040 ¢ * TARGET: PC-9801 *
1050 ' * FILE : NUPLD.BAS *
1@{30 ! ******************‘k*****‘k****w*********ﬁ'**
1070 Na=11

1080 ISET IFC

1690 ISET REN

1100 CMD DELIM=0

1110 CMD TIMEOUT=3

1120

1120 ON ERROR GOTO *ERRORMES

1140 PRINT =PROGRAM UPLOAD (N& to PC)"

1150

1160 *UPLD.ENTER

1170 FLAG=0

1180 INPUT *ENTER NEW FILE NAME®;FS

1190 OFEN F$ FOR OUTPUT AS #1

1200 IF FLAG=1 THEN *UPLD.ENTER

1210

1220 PRINT *UplLoading... (Saving*;F$;")”

1230 PRINT BIA: "@GLIST"

1240

1250 *UPLD. LOOP

1260 LINE INPUT 8NA;DAS

1270 PRINT DAS

1280 PRINT #1,DAS

1250 TF DAS <>'65535 END" THEN *UPLD.LOCE
1300 CLOSE

13310 PRINT "COMPLETE UPLOAD"

1320 ON ERRCR GOTG 0

1339 END

1340

1350 *ERRORMES

1360 FLAG=1

1270 PRINT "ERROR: LINE=';ERL;*NO.=";ERR

1280 INPUT "RETRY? (¥/N}":AS .

1340 TF AS="'Y' OR A%=°y' THEN RESUME NEXT
1440 ON ERRCR GOTO C

1410 HND
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12.9 Transferring Correction Data

This section presents an example of & program that can input and output all the correction data of two-port
calibrations between external controllers.

Transferring correction data is carried out using the same method as that used for tracing (waveform} data,
There are two formats used for transferring data; ASCII and binary. Like the tracing data, the transferring
can be performed at a higher speed with binary format. Here, a transferring program in binary format is used
as an exampie and presented with N8E-BASIC and C.

12.9.1 Transferring Correction Data Between the Network Analyzer and a PC-9801
(N88-BASIC)

This program is used to transfer the correction data between the network analyzer and a PC-9801.

NOTE:  An NEC pure GPIR interface board is used.

When receiving data, the correction data from the network analyzer is transferred to the PC-9801 and
stored in its’ disk drive. Perform the two-port calibrations in advance.

When sending data, the data is transferred to the network analyzer after the data in the disk drive 1s loaded.
It is necessary to keep the conditions such as point count, etc. as they are stored,

When this program is executed, 1 : Receive (SAVE), 21 Send (LOAD) 7 is displayed. Input 1 to receive
{(save) the data , and input 2 to send (regenerate) the data. Since File name = ? is displayed next , input the
file name.

Example 12-35 Transferring Correction Data Between the network analyzer and
a PC-9801 (Binary format) (1 of 3)

HEERERERF AL AT XTA R F A AT hoddhhrhodiohrwdi

TRANSFER 2PORT CAL. DATA

R R AR R A S EREEE AR R AR SRR EE SR EEEEEESEERESS

E

CLEAR &H1GCO

DEF SEG=SEGPTR(Z)
DIM TRI!(1Z201*2+4)

GCSUE *SETUP.GPIBCALL
TEET IFC: ISET REN
CMD DELIM=3

PCI8=IEEE (1) AND &HI1F " omy GPIB zddresgs
0 Na=11 ‘ target GPIE address
EITLEN% =32 o pblt ilength (32 or 54}

FRINT @NA; "CLDC OFF 4@

PRINT @NA; "SWE:PQIN?" @

INFUT ENA; POINTSS .

PRINT @NA;*FCORM MBIN, "+3STRS (BITLEN%) @

DT=12 T onumber of traces
NUMSET%=2*POINTSS* [(BITLENE/8) + 9

*FORM . DATA
DATR EDF, ESF, ERF, ELF, ETF, EXF
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2ofd

‘B0 DATA EDR, ESR, ERR,ELR, E'TR, EXR
LG

IF MODE<1 OR Z<MODE THEN END
INEUT "File name = ' ;FILENAMES

END

save [ull calibration data
SAVE  CALDATA

ESTORE *FCRM.DATA

OFPEN FILENAMES FOR QUTPUT AS #1
FOR J=1 T0O DT

REZD FORMS

0 GOSUER *RECREIVE. TRACE

GOSUR *WRITE.TRACE

NEXT

CLOSE #1

RETUEN

'
*
R

'ioad full calibration data
*LOAD . CALDATA

RESTORE *FORM.,DATA

OFPEN FILENAMES FOR INPUT AS #1
0 FORMS="DATA":GOSUR *RECEIVE.,TRACE
FOR J=1 TOQ DT

READ FORMS

GOSUE *READ.TRACE

GOSUB *SEND.TRACE

 NEXT

CLCSE #1 _

PRINT @NA; *CORR:CSET:STAT ON" &
') RETURN

" receive data on one trace
*RECEIVE. TRACE

PRINT @GNA; "TRAC:DATA?* +FORMS @
WBYTE &HAF, &H5F, &HA0+NA, &H20+PC98;
b NUMZ=NUMSETS%

CALL RECEIVE.DATA(TRLI! (), NUM%)
RETURN

¢ send data on one trace
*OEND . TRACE

NUME=NUMSETS

PRINT @NA; "TRAC:DATA" +FORMS+", "
CALL SEND.DATA(TRL! (0, NUMS%:}
RETURN

" write trace data inkto the file
FWRITE.TRACE

FOR TI=0 T0O 2*POINTS%~1

PRINT #1,TR11(1+2} )

WNEXT 1

RETURN

' read trace data from the file
*READ . TRACE

FOR I=0 TO Z2*POINTS%-1

INPUT #1,TR1!{I+2)

NEXT T

RETURN

v

setup system calls

INPUT "1:Receive(SaVE), 2:Send(LOAD} " ;MODE

ON MODE GOSUB *SAVE.CALDATA, *[.OAD.CALDATA

trace data read

set TALKER/LISTENHER
read buffer size
read data
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{3 of 3}

510 RECEIVE.DAT?

00 *ZETUP.CPIECALL
&HO:
20 RESTORE *GPIE.EICS
30 FOR ADR=0 TO &HES
40 READ BYTES:
50 NEXT

36C RETURN

70
80 *GPIB.BIOS
90 DRTA 50,5%,52,06,56,57,55,53,

2000 DATE 8B, 0C,BR,7F,04,8E,47,06,

10 pata B4, 05,CD,D1,58,53,88,4F,

020 DATA 58,5D,5F,%E,07,53,59,58,

30 DATA 53,8B,4F,02,8%E,C1, 8B, 37,

2040 DATA 06,BB,00,00,BE,00,00,80,

SEND.DATA=&H3Y

POKE ADR,VAL{"&H'+BYTES)

BR,4F,02,8E,01,88,37,2¢
B2, 00,00,8E,00,00,80,80
02,8E,CL,8B,37,26,85%, 14
CE,50,51,52,06,56,57,558
26,8B,0C,88,7F,04,8E,47
80,r4,04,CD,01, 58,50, 5F

2050 DATA 5E,07,5A,5%,58,CF

12.9.2 Transferring Correction Data Between the Network Analyzer and a PC/AT (C

language)

This program is ased to transfer the correction data between the network analyzer and a PC/AT.

When receiving data, the correction data from the network analyzer is transferred to the PC/AT, and stored
in the disk drive on the PC/AT. Perform the two-port calibrations in advance.

When sending data, the data is transferred to the network analyzer after the data in the disk drive has been
loaded. Tt is necessary to keep the conditions such as point count, etc. as they were before.

When this program is executed, 1 : Receive (SAVE}, 2: Send (1LLOAD) 7 is displayed.
Input 1 to receive (save) the data and input 2 to send (regenerate) the data. Since File name = ? is displayed
next , input the file name. :

NOTE:  NI-488.2 interfuce board and library functions are used.

Example 12-36 Transferring Correction Data Between the Network Analyzer and
a PC/AT(Binary format) (1 of 4)

/% Transfer two port full calibration data via GPIB
* hatween R376¥ and DOS/V PC with NI-488 GPIE board

* FORMat [:DATAE] REAL,32
* Yiow te compile: boe trans.c moib.lib
*/

#include <stdio.h>
#include <stdlib.h>
¥include <string.hs
ginclude *decl.h” J* NT-488.2 headers <DOS> */

$define ADDREZSS
#define KIND
#Gefine COMP
#define BYTE
#define HEAD
¥define FOOT

/* target GPIB address */

/* kinds of cal. data */

/* 1{FDaTn) or 2{cthers; */

/* A4 (REAL,32) or E(REAL,64) */
/* block neader length */

/* block footer (LF) length */

B =

B 00 i B b et

12-63
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(2 of 4)

TRAC a

BUFLEN (HEAD+1201

ECT C”NFIC 1

FOS__CONTIG O
char *formi] = {

L

r

fprintf (stderr, "%s
msg, ibsta,
ibonlid, 0);

—

i
int 1d;

return id;
¥

void gpib_end{int 1id)
'if (ibonl(id, 0) & HRR)

é‘ gpib__err{id, "ibonl

| ki

int send__buf(int id,
I
S

int len;

len = strlentbuf):
if {(ibwrtiid, buf,

recurn ihentl:
¥

int receive__buflint id,
{

int eval, count = O;

while (1)
1

COurt +w lbcntl;
if feval & END)
break;
1

refurn count;

"EDE®, "ESE", "ERF", "ELF",
*EDR", "ESR®, 'ERR", "ELR",

{1 ==
fprintf (stdery, “%sn’,
153

{

if {leval = ibra(ad, buf, |
gpib grr{id, "ibrd error

/% command " RAC E**, " length */
* BYTE * COMP+FOOT)

/* ibeol configuration value */

/% ibeos configuration value */

FETE, VENEF",
TETR, "EXR’

wold gpib__err(int 14, char *msg)

msgl

ihara=0x%x, iberr=%3, ibents=%a7n',
ibery, ibcntl;

int gpib__init{int address)

if ((id « ibdev{{, address, 0, Tls, EOT.. CONFIG, EOS__CONFIG))
gpib__erriid, "ibdev error®);

/% return device identifier

/* inverface offiline */°

2TTOr ")

char *buf)

{long)ien) & ERR) /F IBWRT */
gpib__err(id, "ibwrt error*);

/* return actual sent byies

char *huf)

long} BUFLEN) ) & ERR) /* IBRD
Ty

/* sum total length */

/* END or ECS detected

/% return actual received bytes

s

*/

*f

*7

*/

*

.
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{(Gof 4)

oat btof (char *buf) /% 32bir raw binary to flicat */

= buf[0];
= pbuflll;
= bufi{2i;
af (2]
*{{float *)tmp}
}
void Frob(float *f, char *buf) /* float to i2bit raw binaxy */
{
buf[3] = *{(char *)f + 0};
pufiz2] = *{(chary *}f + 1);
buf[1lt = *{{char *}{ + 2i;
buf (0] = *{(char *)f + 3);
¥

void save caldata{int id, char *hnf, char *filename}
{
FILE *fp;
int 1, J. len;

if ({fp = fopen{filename, "w'} == NUTLL)
gpib__err{-1, "File open error'y;
for (3 = 0; 7 < KIND; J++
{
sprinti{buef, "TRAC? %3s", form(31):
gsend__buf{id, bul):
len = receive_ buf{id, buf):

for (i = 0: i = {len - HEAD - FOOT)/BYTE; R
fprintf{fp, *%f?n', btof (buf « HEAD + 1% BYTE
j;
fcloselfp);

)

void load._caldata{int id, char *hyf, char *filenams]
{
FILE *
float I
int i, 3. pts:

h

B

P

send__bufiid, "SWE:POIN?");
recelive__puf{id, buf};
sscanf (buf, *%d*, &pts);
goib__ery

open(filename, “r'}) == NULL}
(-1, "File open error');

for (3 = 0; J <« KIND; J++}

sprintf{buf, "TRAC 23s, #6%064", formiil, pts * BYTE * COMP) ;

for (i = 0; 1 < pts * COMP; i++)
I
facanf (fp, "%f", &f):
frob(&f, buf + TRAC + HEAD -+ i * BYTE):

}
* (huf + TRAC + HEAD + pts * BYTE 7 COMP) = ‘"n’;
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12-66

{4 ofd)

if {ibwrt(id, buf, {long) (TRAC + HEAD + pts * COMP * BYTE -+
SOOTY 1 & ERR}
gpib__err{id, "ibwri ervor"}
¥
send__buf {id, rOCORR:CSETISTAT  ON';
:

void main(void)

i

int id;

char *buf, filenamelZd];

if {{buf = malloc{BUFLEN}! == NULL]

gplib__err{-i, 'Memory allocation error');

id = gpib__init (ADDRESS):
send__buf{id, "OLDC OFF"):
send___bufi{id, "FORM REAL,32%}1;
while {1)

:

print®(*1:Receive (SAVE), 2:5end{LOAD) ?');
if {strochr ("12', *getsibufy) != NULL)
break;

}

‘File name =7");

printt
{filename) ;

(
gets (L
switch{* buf)

{

case ‘17:

save__caldatalid, buf, filename);
break;

case ‘27:

load__caldatal{id, buf, filename);
break;

¥

gpib__end{id);
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