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Appendix A - Conversion Tables

Al - ASCII Character Codes

Decimal Binary [Symbol

32 00100000

33 00100001 !
34 00100010 "
35 00100011 #
36 00100100 $
37 00100101 %
38 00100110 &
39 00100111 !
40 00101000 (
41 00101001 )
42 00101010 *
43 00101011 +
44 00101100 p
45 00101101 -
46 00101110 .
47 00101111 /
48 00110000 0
49 00110001 1
50 00110010 2
51 00110011 3
52 00110100 4
53 00110101 5
54 00110110 6
55 00110111 7
56 00111000 8
57 00111001 9
58 00111010

59 00111011 ;
60 00111100 <
61 00111101 =
62 00111110 >
63 00111111 ?
64 01000000 @

Decimal | Binary (Symbol
65 |01000001| A
66 | 01000010 B
67 |01000011 C
68 | 01000100 D
69 |01000101 E
70 01000110 F
71 |01000111| G
72 01001000 H
73 01001001 I
74 01001010 J
75 |01001011 K
76 01001100 L
77 |01001101| ™
78 |01001110| N
79 01001111 0
80 01010000 P
81 |01010001| Q
82 01010010 R
83 |01010011 S
84 01010100 T
85 |01010101 u
86 |01010110| V
87 |01010111| W
88 01011000 X
89 |01011001 Y
90 |01011010 Z
91 01011011 [
92 |01011100 \
93 |01011101 ]
94 01011110 A
95 |01011111| _
96 |01100000
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Decimal | Binary (Symbol
97 01100001 a
98 |01100010 b
99 01100011 c
100 |01100100 d
101 |01100101 e
102 01100110 f
103 |01100111 g
104 |01101000 h
105 (01101001 i
106 |01101010 j
107 |01101011 k
108 |01101100 |
109 (01101101 m
110 |01101110 n
111 (01101111 o]
112 |{01110000 p
113 [01110001| q
114 01110010 r
115 |01110011 s
116 |01110100 t
117 (01110101 u
118 |01110110 v
119 |01110111 W
120 (01111000 X
121 |01111001 y
122 (01111010 z
123 |01111011 {
124 01111100 |
125 |01111101 }
126 (01111110 ~
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Appendix B - Programming Examples

B1 - Python Programming

Bla - USB Control with 32-Bit Python

These examples demonstrate control of Mini-Circuits’ PTE products using Python in the following

environment:
1. Host computer running a Windows operating system
2. PTE connected by the USB interface
3. Mini-Circuits ActiveX DLL installed and registered on the computer
4. Python for Windows extension (PyWin32) installed on the computer

Note: The Python for Windows extension, PyWin32, can be downloaded from:
http://sourceforge.net/projects/pywin32/files/pywin32/Build%20217/

Bla.i - Power Sensor (Set Frequency/Read Power)

Set the calibration frequency and read the power.

import win32com.client # Reference PyWin32
import pythoncom

pml = win32com.client.Dispatch("mcl pm.USB PM") # Reference the PM DLL

pml.Open_ Sensor() # Connect sensor

ModelNamel = pml.GetSensorModelName () # Read model name

SerialNol = pml.GetSensorSN() # Read serial number

pml.Freqg = 1000 # Set the power meter's cal frequency

Read Powerl = pml.ReadPower () # Read the power

pml.Close Sensor # Disconnect the power sensor when finished

print "####4# MODEL 1 #####4"
print "Model:", ModelNamel
print "Serial:", SerialNol
print "Power:", Read Power

Mini-Circuits Portable Test Equipment Programming Manual
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B1la.ii - Programmable Attenuator (Set/Read Attenuation)

Set and read a pre-defined attenuation.

import win32com.client
import pythoncom
import os

cn = Attl.Connect()
print ("Connect:" 4 str(cn))

Attenuation = 10.25

cn = Attl.SetAttenuation(Attenuation)

print ("Set Attenuation: " + str(cn))
cn = Attl.Read Att(Attenuation)
print ("Read Attenuation: " + str(cn))

cn = Attl.SetAttenuation(37.25)

print ("Set Attenuation: " 4 str(cn))
cn = Attl.Read Att(Attenuation)
print ("Read Attenuation: " + str(cn))

Attl.Disconnect

Attl = win32com.client.Dispatch("mcl RUDAT.USB_DAT")

Reference PyWin32

Reference the DLL

Connect to the attenuator

Create Attenuation string variable
Set attenuation

Read attenuation

Set attenuation

Read attenuation

Disconnect the attenuator

The program output will be:

>>>
Connect: (1, u'')
Set Attenuation: (1, 10.25)
Read Attenuation: (1, 10.25)
Set Attenuation: (1, 37.25)
Read Attenuation: (1, 37.25)
>>>

Mini-Circuits Portable Test Equipment Programming Manual
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B1a.iii - Programmable Attenuator (Set/Read Attenuation with User Input)

Continuo

import
import
import
Attl =
Conn_St
if Conn

run

Att

# L
whi

else:

Attl.Di

usly set and read the attenuation based on user inputs.

win32com.client # Reference PyWin32
pythoncom

os

win32com.client.Dispatch("mcl RUDAT.USB_DAT") # Reference the DLL
atus = Attl.Connect()

_Status[0] ==

_loop = True

enuation = input ("Please enter attenuation value: ")

oop the following code while run loop = True

le run loop:

Set 1 = Attl.SetAttenuation(Attenuation) # Set attenuation
print "Set Attenuation:", str(Set_1[1])

Read 1 = Attl.Read Att (Attenuation) # Read attenuation
print "Read Attenuation: ", str(Read 1[1])

# Request next attenuation (or 999 to exit the loop)

Attenuation = input("Please enter attenuation value (or 999 to finish):

# Set run loop to false to exit the loop if 999 entered
if Attenuation == 999:

run_loop = False

print "Program finished."

print "Could not connect."

vv)

sconnect # Disconnect the attenuator

The program output should be as below (with 1

prompted):

>>>

Please enter attenuation value: 15.25

Set Attenuation: 15.25

Read Attenuation: 15.25

Please enter attenuation value (or 999 to finish): 65
Set Attenuation: 65.0

Read Attenuation: 65.0

Please enter attenuation value (or 999 to finish): 999
Program finished.

>>>

Mini-Circuits Portable Test Equipment Programming Manual
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B1la.iv - Switch Matrices (Set/Get Switch States Based on User Input)

Continuously set and read the switches based on user input.

for

# Carry

if Conn_,

import win32com.client # Reference PyWin32
import pythoncom

import os

import sys

FHEFHHHHAE A H A A A 4
# Define a function to interpret the switch port values

iaEssassasssssans i n iR tisnd
def Interpret Switch Port(Sw_Port, NoSwitches):

# Converts decimal switch port value into bits, each indicating a switch state
# NoSwitches should be set to the number of switches available (eg: 3 for RC-3SPDT-A18)

# Set the initial values
Last_Remainder = int(Sw_Port)
Sw_State = int (0)

This Remainder = int (0)

First Loop = True

Sw_State List = []

# Loop for each switch

n in range (int (NoSwitches), -1, =1):

# Calculate each switch state by comparing to the byte value and the previous states
This Remainder = Last Remainder - (Sw_State * (2**(n+l1)))

Sw_State = int(This Remainder / 2%**n)

Last Remainder = This Remainder

if First Loop == False: # Ignore the first pass as it doesn't relate

to a switch

Sw_State List.append(Sw_State) # Add each switch state to a list

First Loop = False

return Sw_State List

SEAF A4 4 3 9 A A A A A A A A A A
# Control the switches below

FHAAAAH AR

# Reference the DLL
swl = win32com.client.Dispatch("MCL RF Switch Controller.USB RF Switch")

# Connect to the switch
Conn_Status = swl.Connect()

out switching routine if connection was successful
Status ==

# Print model name/serial number
Model Name = swl.Read ModelName ("")
print "Model:", Model Name[l]
Serial No = swl.Read SN("")

print "SN:", Serial No[1l]

# Loop indefinitely to keep switching based on user input
run_
while run loop:

loop = True

print "o "
print "Enter switch name ('A' to 'H') and state to set."

print "'AQ' sets s
print "'Al' sets switch A to position 1 (Com to port 1)."
print "Enter EXIT to finish:"

7itch A to position 0 (Com to port 1)."
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# Read user input, strip trailing new line character

Sw_Input = sys.stdin.readline().rstrip('\n")

# Stop 1f user entered 'Exit'

if Sw Input == 'EXIT':
run_loop = False
swl.Disconnect
print "Program finis
sys.exit ()

Sw_Name = Sw_Input[0:1]
Sw_State = Sw_Input[1l:2]

# Set the switch
Set Sw = swl.Set Switch(Sw_Name, Sw_State)

# Display the new states of all switches

Set State = 0

Read Sw = swl.GetSwitchesStatus(Set State)

Sw_State List = Interpret Switch Port(Read Sw[1], 3)

print "Switch A =", Sw_State List[2], "Switch B =", Sw_State List[1l],
Sw_State List[0]

else:
print "Could not connect."

# Get the desired switch name and state (1lst and 2nd characters of the input)

The program output should be as below (with “A1”, “B1”, then “A0” entered by the user when

prompted):

>>>
Model: RC-2SPDT-Al8
SN: 11308050024
Enter switch name ('A' to 'H') and state to set.
'AQ' sets switch A to position 0 (Com to port 1).
'Al' sets switch A to position 1 (Com to port 1).
Enter EXIT to finish:
Al
Switch A = 1 Switch B = 0 Switch C = 0
Enter switch name ('A' to 'H') and state to set.
'AQ' sets switch A to position 0 (Com to port 1).
'Al' sets switch A to position 1 (Com to port 1).
Enter EXIT to finish:
Bl
Switch A = 1 Switch B = 1 Switch C = 0
Enter switch name ('A' to 'H') and state to set.
'A0' sets switch A to position 0 (Com to port 1).
'Al' sets switch A to position 1 (Com to port 1).
Enter EXIT to finish:
A0
Switch A = 0 Switch B = 1 Switch C = 0
Enter switch name ('A' to 'H') and state to set.
'AQ' sets switch A to position 0 (Com to port 1).
'Al' sets switch A to position 1 (Com to port 1).
Enter EXIT to finish:
EXIT
Program finished.

>>>
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B1lb - USB Control with 64-Bit Python

Typical 64-bit Python distributins do not currently include support for ActiveX or .Net components,
this prevents Mini-Circuits' .Net DLLs being called directly from the Python script. The typical 32-bit
Python distribution does support ActiveX and therefore Mini-Circuit's ActiveX DLLs can be used (see
USB Control with 32-Bit Python).

The work around on a 64-bit Python distribution is to create a separate executable program whose
only function is to reference the .Net DLL, connect to the PTE device, send a single user specified
command, return the response to the user, and disconnect from the DLL. This executable can then
be easily called from the Python script to send as many commands as needed to the PTE device.

B1b.i - Power Sensors

Mini-Circuits can supply on request an executable to interface with the DLL. The example source
code for such an executable (C#) for Mini-Circuits' power sensors is shown here.

The below script demonstrates use of the executable in Python script to access a series of typical
power sensor functions and read the responses.

import time

import os

import subprocess

from os import system

from subprocess import Popen, PIPE

# Read All Serial Numbers

pipe = subprocess.Popen("pwr _cs.exe -1s", stdout=subprocess.PIPE)
pipe.wait

SerialNumbers = pipe.stdout.read()

print SerialNumbers

# Set the Serial Number to Control
sn = '11109130005'

# Read Model Name

pipe = subprocess.Popen("pwr_cs.exe -sn
pipe.wait

ModelName = pipe.stdout.read()

print ModelName

+ sn + -m", stdout=subprocess.PIPE)

# Read Temperature

pipe = subprocess.Popen("pwr_cs.exe -sn " + sn + " -t", stdout=subprocess.PIPE)
pipe.wait

SerialNo = pipe.stdout.read()

print SerialNo

# Read Power (Set Compensation Frequency First)

freq = 2000
pipe = subprocess.Popen('pwr_cs.exe -sn " + sn + " -p " + str(freq), stdout=subprocess.PIPE)
pipe.wait

Power = pipe.stdout.read()
print Power
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Blc - Ethernet Control Using HTTP

These examples demonstrate control of Mini-Circuits’ PTE products over a TCP/IP network by making

use of Python’s urllib2 library.

Bic.i - Switch Boxes (Set/Read Switch States)

Send HTTP commands to execute a pre-defined switching sequence.

import urllib2
import sys

FHEF A A A A A A R A
# Define a function to send an HTTP command and get the result

idsassasssasiasasaiiagssasiasssasiatists
def Get HTTP Result (CmdToSend):

# Specify the IP address
CmdToSend = "http://192.168.9.61/:" + CmdToSend

# Send the HTTP command and try to read the result
try:

HTTP_Result = urllib2.urlopen(CmdToSend)

PTE Return = HTTP_Result.read()

# The switch displays a web GUI for unrecognised commands
if len(PTE Return) > 100:
print "Error, command not found:", CmdToSend
PTE_Return = "Invalid Command!"

# Catch an exception if URL is incorrect (incorrect IP or disconnected)

except:
print "Error, no response from device; check IP address and connections."
PTE_Return = "No Response!"
sys.exit () # Exit the script

# Return the response
return PTE Return

5
# Define a function to interpret the switch port values

FHEH AR F AR H AR AR
def Interpret Switch Port(Sw_Port, NoSwitches):

# Converts decimal switch port value into bits, each indicating a switch state

# Set the initial values
Last Remainder = int (Sw_Port)
Sw_State = int (0)

This Remainder = int (0)

First Loop = True

Sw_State List = []

# Loop for each switch
for n in range(int (NoSwitches), -1, -1):

# Calculate each switch state by comparing to the byte value and the previous
states

This Remainder = Last Remainder - (Sw_State * (2**(n+l1)))

Sw_State = int(This Remainder / 2%**n)

Last_Remainder = This Remainder

# NoSwitches should be set to the number of switches available (eg: 3 for RC-3SPDT-Al18)
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if First Loop == False: # Ignore the first pass as it doesn't
relate to a switch
Sw_State List.append(Sw_State) # Add each switch state to a list

First Loop = False

return Sw_State List

FHAFFEFFFAFF RS A A AR F RS RF A F S
# Use switches below
[fdddtgdddddg st st A EE R A ddEEEEEEdEEE

# Print the model name and serial number
sn = Get HTTP Result ("SN?")
mn = Get HTTP_Result ("MN?2'")
print "Switch", mn, "/", sn

# Set switches

Get HTTP_Result('SE
Get HTTP_Result('SE
Get HTTP Result('SE

M
o
]

1
1
c=1"'

# Check and output switch states

Switch States = Interpret Switch Port(Get HTTP Result ("SWPORT?"), 3)

print "Switch A =", Switch_States[2], "Switch B =", Switch_States[1], "Switch C =",
Switch_States[0]

# Set switches
Get HTTP Result ('SETA=0')

# Check and output switch states

Switch States = Interpret Switch Port(Get HTTP Result ("SWPORT?"), 3)

print "Switch A =", Switch_States[2], "Switch B =", Switch_States[1], "Switch C =",
Switch States[0]

# Set switches
Get HTTP Result ('S
Get HTTP Result('s

# Check and output switch states

Switch States = Interpret Switch Port(Get HTTP Result ("SWPORT?"), 3)

print "Switch A =", Switch_States[2], "Switch B =", Switch_States[1], "Switch C =",
Switch States[0]

The program output should be as below:

>>>
Switch MN=RC-2SPDT-Al8 / SN=11308050024
Switch A = 1 Switch B =1 Switch C =1
Switch A = 0 Switch B =1 Switch C =1
Switch A = 0 Switch B = 0 Switch C = 0
>>>
Mini-Circuits Portable Test Equipment Programming Manual B-8
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Blc.ii - Signal Generators (Set RF Output)

Sends HTTP commands to configure a pre-defined RF output.

import urllib2
import sys

FHEHHH A AR A
# Define a function to send an HTTP command and get the result
iEE RS AR R R SRR R L E R L E L E R E R E Rk

def Get HTTP Result (CmdToSend) :

# Specify the IP address for the signal generator
CmdToSend = "http://192.168.9.59/:" + CmdToSend

# Send the HTTP command and try to read the result
try:
HTTP_Result = urllib2.urlopen (CmdToSend)
SSG_Return = HTTP_Result.read()

# The generator returns "-99..." for unrecognised commands
if SSG Return[0:3] == "-99":
print "Error, command not found:", CmdToSend
SSG_Return = "SSG: Invalid Command!"

# Catch an exception if URL is incorrect (incorrect IP or generator disconnected)

except:
print "Error, no response from device; check IP address and connections."
SSG_Return = "SSG: No Response!"
sys.exit () # Exit the script

# Return the generator's response
return SSG_Return

B
# Use signal generator below
SR

# Print the model name and serial number
sn = Get HTTP Result ("sSN?")

mn = Get HTTP_Result ("MN?")

print "Generator", mn, "/", sn

# Set frequency and power
Get HTTP_Result ('FREQ:3000MHZ')
Get HTTP Result('PWR:-5.5")

# Check frequency and power
freq = Get HTTP Result ("FREQ?")
pwr = Get HTTP_Result ("PWR?'")

# Turn on RF output and confirm
Get HTTP_Result ("PWR:RF:ON")
status = Get HTTP_Result ("PWR:RE?")

# Output status
print "Freq", freq, "power", pwr, "set"
print "Output is", status

FHEFHHHHHHHHHHHHHH I F SRS
# Pause the program with generator on until user terminates
FHEFHHHHAH AR A AR H AR 4

final status = raw_input ("Hit Enter to turn off the RF output and end program:")
Get HTTP Result ("PWR:RF:OFF")
print "Program ended."

Mini-Circuits Portable Test Equipment Programming Manual

B-9

Appendices 22-Sep-15 (A3)



=Mini-Circuits’

The program output should be as below:

>>>
Generator MN=SSG-6000RC / SN=11402040043
Freq 3000.000000 power -5.50 set
Output is ON
Hit Enter to turn off the RF output and end program:
Program ended.
>>>
Mini-Circuits Portable Test Equipment Programming Manual B-10
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B2 - C Programming
B2a - USB Control in a Linux Environment

These examples demonstrate control of Mini-Circuits’ PTE products using C in the following
environment:

1. Host computer running a Linux operating system

2. PTE connected by the USB interface

3. Linux’s libhid/libusb libraries installed

The examples use Linux’s libhid and libusb libraries to allow communication with the PTE as a USB
Human Interface Device. The package can be downloaded from the Mini-Circuits website with the
programming example files, installation can be carried out in the following steps:

Download libhid-0.2.16.tar.gz

Extract libhid-0.2.16.tar.gz to a temporary folder
Open the Terminal on the temporary folder location
Type the following commands:

sudo apt-get install libusb-dev

cd libhid-0.2.16

./configure --enable-werror=no

make

sudo make install

sudo Idconfig

PwwnNpRE

DO S SR B IS
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B2a.i - Switch Boxes

Switch.c provides a simple console program to find the connected switch, read model name/serial

number and set the switch states.

The libusb and libhid libraries are required to enable the program to interface with the devices by

USB (see USB Control in a Linux Environment).

To compile and run the program:
1. Open the terminal

2. Type “sudo su” in order to get root privilege (necessary for control over USB)
3. Type “gcc switch.c -o Switch -lusb -lhid” to compile the code
4. Type “./Switch <state>” in order to run the code (entering the required switch state)

#include <hid.h>
#include <stdio.h>
#include <string.h>
#include <usb.h>

#define VENDOR ID 0x20ce // MiniCircuits Vendor ID

#define PATHLEN 2
#define SEND PACKET LEN 64

HIDInterface* hid;

hid return ret;

struct usb_device *usb_dev;

struct usb dev handle *usb handle;
char buffer[80], kdname[80];

const int PATH IN[PATHLEN] = { 0x00010005, 0x00010033 };
char PACKET[SEND_PACKET_LEN];

{
bool ret;
char* buffer = (char*)malloc(len);

buffer, len);
ret = strncmp (buffer, (char*)custom, len) == 0;
free (buffer);
return ret;

}

static struct usb_device *device init (void)
{

struct usb bus *usb bus;

struct usb device *dev;

usb_init();

usb_find busses();

usb find devices();

{
for (dev = usb_bus->devices; dev; dev = dev->next)
{
if ((dev->descriptor.idVendor == VENDOR ID) &&
(dev->descriptor.idProduct == PRODUCT_ID)) {
return dev;
}
}
}
return NULL;

usb get string simple (usbdev, usb_device (usbdev)->descriptor.iSerialNumber,

for (usb_bus = usb_busses; usb_bus; usb_bus = usb_bus->next)

#define PRODUCT_ ID 0x0022 // MiniCircuits HID USB Control For RF switch Product ID

bool match serial number (struct usb_dev handle* usbdev, void* custom, unsigned int len)
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void Get PN (char* PNstr)
{

int i;

char PACKETreceive[SEND PACKET LEN];

PACKET[0]1=40; // PN code

ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret != HID RET SUCCESS) {

fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy (PNstr, PACKETreceive, SEND PACKET_ LEN) ;
for (i=0;PNstr[i+1]!="\0";i++) {

PNstr[i]=PNstr[i+1];

PNstr[i]="\0";
}
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }

}

void Get SN (char* SNstr)
{

int i;
char PACKETreceive[SEND PACKET LEN];
PACKET[0]=41; // SN Code

ret = hid_interrupt_write(hid, 0x01, PACKET, SEND_PACKET_LEN,lOOO);
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %$d\n", ret);

ret = hid interrupt_read(hid, 0x01, PACKETreceive, SEND_PACKET_LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy (SNstr, PACKETreceive, SEND PACKET LEN);
for (i=0;SNstr[i+1]!="\0";i++) {

SNstr[i]=SNstr[i+1];

SNstr[i]="\0";
}
if (ret != HID RET SUCCESS) ({
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }

}

void Set Switch ( unsigned char **switchingCode)
{
int i;
char PACKETreceive[SEND_PACKET LEN];
// Writing / Reading From USB
PACKET[0]=9; // switching command
PACKET[1]= atoi (switchingCode[l]) ; // switching code:
// 0 - de-energize all switches
// 1 to energize sw 1 & de-energize sw 2
// 2 to energize sw 2 & de-energize sw 1
// 3 to energize sw 1 ,2
// etc.

ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret != HID RET_ SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000);
// Read packet Packetreceive[0]=1

if (ret != HID RET_SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }
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int main( int argc, unsigned char **argv)
{

usb dev = device init();

if (usb_dev == NULL)
{
fprintf (stderr, "Device not found!\n");
exit (-1);
}
if (usb _dev != NULL)
{
usb_handle = usb open (usb_dev);
int drstatus = usb_get driver np(usb_handle, 0, kdname, sizeof (kdname));
if (kdname != NULL && strlen(kdname) > 0) {
usb detach kernel driver np(usb handle, 0);
}
}
usb reset (usb_handle) ;
usb close (usb_handle) ;
HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, 0 };
ret = hid init();
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid init failed with return code %d\n", ret);
return 1;
}
hid = hid new HIDInterface();
if (hid == 0) {
fprintf (stderr, "hid new HIDInterface() failed, out of memory?\n");
return 1;

}

ret = hid force open(hid, 0, &matcher, 3);

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid force open failed with return code %$d\n", ret);
return 1;

}
/1777777777777  Switching [17177717771771777

char PNreceive[SEND PACKET LEN];
char SNreceive[SEND PACKET LEN];

int StrLenl;

Get_ PN (PNreceive);
fprintf (stderr," PN= $%s .\n",PNreceive);

Get_ SN (SNreceive);
fprintf (stderr," SN= $%s .\n",SNreceive);

Set Switch (argv);
[1777777 7777777777777 7777777777777777777777777

ret = hid close (hid);

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid close failed with return code %d\n", ret);
return 1;

}
hid delete HIDInterface (&hid);

ret = hid cleanup();

if (ret != HID RET_ SUCCESS) {
fprintf (stderr, "hid cleanup failed with return code %d\n", ret);
return 1;

}

return 0;
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B2a.ii - Synthesized Signal Generator

Find connected signal generator, read model name/serial number and set RF output.

/* KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR K KK
This is an example code to communicate with USB Control Driver for RF generator.
The example use libusb and libhid libraries to connect to the USB ,

and are available to downlolad from the web (GNU GPL license ).
*********************************************************************/

#include <hid.h>
#include <stdio.h>
#include <string.h>
#include <usb.h>

#define VENDOR ID 0x20ce // MiniCircuits Vendor ID

#define PRODUCT ID 0x0022 // MiniCircuits HID USB Control For RF generator Product ID
#define PATHLEN 2

#define SEND PACKET LEN 64

HIDInterface* hid;

hid return ret;

struct usb _device *usb dev;

struct usb_dev_handle *usb handle;
char buffer[80], kdname[80];

const int PATH IN[PATHLEN] = { 0x00010005, 0x00010033 };
char PACKET[SEND PACKET LEN];

bool match serial number(struct usb dev_handle* usbdev, void* custom, unsigned int len)
{

bool ret;

char* buffer = (char*)malloc(len);

usb get string simple(usbdev, usb device(usbdev)->descriptor.iSerialNumber,

buffer, len);

ret = strncmp(buffer, (char*)custom, len) == 0;

free (buffer);

return ret;

static struct usb device *device init(void)
{
struct usb bus *usb_bus;
struct usb _device *dev;
usb_init();
usb_find busses();
usb_find devices();
for (usb bus = usb busses; usb_bus; usb bus = usb_bus->next)
{
for (dev = usb bus->devices; dev; dev = dev->next)
{
if ((dev->descriptor.idVendor == VENDOR ID) &&
(dev->descriptor.idProduct == PRODUCT ID)) {
return dev;
}
}

}
return NULL;
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void Get PN (char* PNstr)

{
int i;
char PACKETreceive[SEND_ PACKET LEN];
PACKET[0]=40; // PN code
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, <01, PACKETreceive, SEND PACKET LEN,1000) ;
if (ret == HID RET SUCCESS) {
strncpy (PNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;PNstr[i+1]!="\0";i++) {
PNstr[i]=PNstr[i+1];
}
PNstr[i]="\0";
}
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
void Get SN (char* SNstr)
{
int i;
char PACKETreceive[SEND PACKET LEN];
PACKET[0]=41; // SN Code
ret = hid interrupt write(hid, 0x01, PACKET, SEND_PACKET_LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt_read(hid, 0x01, PACKETreceive, SEND_PACKET_LEN,1000);
if (ret == HID RET SUCCESS) {
strncpy (SNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;SNstr[i+1]!'="\0";i++) {
SNstr[i]=SNstr[i+1];
}
SNstr[i]="\0";
}
if (ret '= HID RET_SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
void Set GeneratorA ()
// Energized generator A
{
int i;
char PACKETreceive [SEND_PACKET_LEN] 8
// Writing / Reading From USB
PACKET[0]=1; // 1 = Handle Generator A ; 2=Handle Generator B
PACKET[1]= 1; // 1 = energized 0O=de-energized
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_ PACKET LEN,1000);
// Read packet Packetreceive[0]=1
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
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int main( int argc, unsigned char **argv)
{

usb dev = device init();

if (usb dev == NULL)

{
fprintf(stderr, "Device not found!\n");
exit(-1);

}

if (usb dev != NULL)

{
usb_handle = usb_open(usb_dev) ;
int drstatus = usb_get driver np(usb_handle, 0, kdname, sizeof (kdname))
if (kdname !'= NULL && strlen(kdname) > 0) {

usb detach kernel driver np(usb handle, 0);

}

}

usb_reset (usb_handle);

usb close(usb_handle);

HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, }:

ret = hid init();

if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid init failed with return code %d\n", ret);
return |;

}

hid = hid new HIDInterface();

if (hid == 0) {
fprintf(stderr, "hid new HIDInterface() failed, out of memory?\n");
return ;

}

ret = hid force open(hid, 0, &matcher, 3);

if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid force open failed with return code %d\n", ret);
return |;

}
//1//7////////  Generating L1117 707 7777777 77777777717777777

char PNreceive[SEND PACKET LEN];
char SNreceive[SEND_PACKET_LEN];

int StrLlenl;

Get PN (PNreceive) ;
fprintf(stderr,” PN= %s .\n'",PNreceive);

Get_ SN (SNreceive) ;
fprintf (stderr,” SN= $%s .\n",SNreceive);

Set GeneratorA();
L1770 7 777777777777 7777777777777777777777777777777777777777

ret = hid close(hid);

if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid close failed with return code %d\n", ret);
return 1;

}

hid delete HIDInterface(&hid);

ret = hid cleanup() ;

if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid cleanup failed with return code %d\n", ret);
return 1;

return 0O;
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B2a.iii - Power Sensor (Single Device)

Find connected power sensor, read model name/serial number and read input power level.

/* KK KKK

This is

and are
* ok k ok ok ok ok ok

#include
#include
#include
#include

#define
#define
#define
#define

HIDInte
hid ret
struct
struct
char bu

const in
char PA

bool mat
{
bool r
char*
usb ge
bu
ret =
free (b
return

static s

{
stru
stru
usb_
usb
usb
for

{

}
}
}

KKK KA KA KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR KA KA K

an example code to communicate with USB Control Driver for RF sensor.

The example use libusb and libhid libraries to connect to the USB ,

available to downlolad from the web (GNU GPL license ).

*************************************************************/

<hid.h>
<stdio.h>
<string.h>
<usb.h>

VENDOR_ID 0x20ce // MiniCircuits Vendor ID

PRODUCT ID 0x0022 // MiniCircuits HID USB Control For RF sensor Product ID
PATHLEN 2

SEND PACKET LEN 64

rface* hid;

urn ret;

usb device *usb dev;

usb dev_handle *usb handle;
ffer[80], kdname[80];

t PATH IN[PATHLEN] = { 0x00010005, 0x00010033 };
CKET [SEND_PACKET_ LEN];

ch serial number(struct usb dev handle* usbdev, void* custom, unsigned int len)

et;
buffer = (char*)malloc(len);
t string simple(usbdev, usb_device (usbdev)->descriptor.iSerialNumber,
ffer, len);
strncmp (buffer, (char*)custom, len) == 0;
uffer) ;
ST §

truct usb device *device init(void)

ct usb_bus *usb bus;

ct usb_device *dev;

init ()

find_busses() ;

find devices();

(usb_bus = usb busses; usb bus; usb_bus = usb bus->next)

for (dev = usb bus->devices; dev; dev = dev->next)
{
if ((dev->descriptor.idVendor == VENDOR ID) &&
(dev->descriptor.idProduct == PRODUCT ID)) {

return dev;

return NULL;
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void Get PN (char* PNstr)

{
int i;
char PACKETreceive[SEND_ PACKET LEN];
PACKET[0]=40; // PN code
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, <01, PACKETreceive, SEND PACKET LEN,1000) ;
if (ret == HID RET SUCCESS) {
strncpy (PNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;PNstr[i+1]!="\0";i++) {
PNstr[i]=PNstr[i+1];
}
PNstr[i]="\0";
}
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
void Get SN (char* SNstr)
{
int i;
char PACKETreceive[SEND PACKET LEN];
PACKET[0]=41; // SN Code
ret = hid interrupt write(hid, 0x01, PACKET, SEND_PACKET_LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt_read(hid, 0x01, PACKETreceive, SEND_PACKET_LEN,1000);
if (ret == HID RET SUCCESS) {
strncpy (SNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;SNstr[i+1]!'="\0";i++) {
SNstr[i]=SNstr[i+1];
}
SNstr[i]="\0";
}
if (ret '= HID RET_SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
void Set SensorA ()
// Energized sensor A
{
int i;
char PACKETreceive [SEND_PACKET_LEN] 8
// Writing / Reading From USB
PACKET[0]=1; // 1 = Handle Sensor A ; 2=Handle Sensor B
PACKET[1]= 1; // 1 = energized 0O=de-energized
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_ PACKET LEN,1000);
// Read packet Packetreceive[0]=1
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
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int main( int argc, unsigned char **argv)
{

usb dev = device init();

if (usb dev == NULL)

{
fprintf(stderr, "Device not found!\n");
exit(-1);

}

if (usb dev != NULL)

{
usb_handle = usb_open(usb_dev) ;
int drstatus = usb_get driver np(usb_handle, 0, kdname, sizeof (kdname))
if (kdname !'= NULL && strlen(kdname) > 0) {

usb detach kernel driver np(usb handle, 0);

}

}

usb_reset (usb_handle);

usb close(usb_handle);

HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, }:

ret = hid init();

if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid init failed with return code %d\n", ret);
return |;

}

hid = hid new HIDInterface();

if (hid == 0) {
fprintf(stderr, "hid new HIDInterface() failed, out of memory?\n");
return ;

}

ret = hid force open(hid, 0, &matcher, 3);

if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid force open failed with return code %d\n", ret);
return |;

}
//7/1/7//7/7////  Sensoring L1177 700777777777777777717717777

char PNreceive[SEND PACKET LEN];
char SNreceive[SEND_PACKET_LEN];

int StrLlenl;

Get PN (PNreceive) ;
fprintf(stderr,” PN= %s .\n'",PNreceive);

Get_ SN (SNreceive) ;
fprintf (stderr,” SN= $%s .\n",SNreceive);

Set SensorA();
L1770 7 777777777777 7777777777777777777777777777777777777777

ret = hid close(hid);

if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid close failed with return code %d\n", ret);
return 1;

}

hid delete HIDInterface(&hid);

ret = hid cleanup() ;

if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid cleanup failed with return code %d\n", ret);
return 1;

return 0O;
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B2a.iv - Power Sensors (Controlling Multiple Devices)

This example (MCL_PM2.c) demonstrates how to control 2 or more power sensors simultaneously.
The source code is below and the files can be downloaded from the Mini-Circuits website.

After extracting the download files, the user can run from a Linux terminal using the following
commands:

sudo su (for administrator privileges)

gcc -o MCL PM2 MCL PM2.c libhid/*.c libusb/*.c (to compile)

./MCL _PM2 10 (torun, after 2 power sensors have been connected by USB)

The output will show 2 different power readings along with the serial number and model name for
each device.

#include <hid.h>
#include <stdio.h>
#include <string.h>
#include <usb.h>

#define VENDOR ID O0x20ce // MiniCircuits Vendor ID

#define PRODUCT ID 0x0011 // MiniCircuits HID Power Sensor Product ID
#define PATHLEN 2

#define SEND PACKET LEN 64

hid return ret;

char buffer[80], kdname[80];
const int PATH_IN[PATHLEN] = { ’ };
char PACKET[SENDiPACKETiLEN];

bool match serial number(struct usb dev_handle* usbdev, void* custom, unsigned int len)
{

bool ret;

char* buffer = (char*)malloc(len);

usb_get string simple(usbdev, usb_device (usbdev)->descriptor.iSerialNumber,

buffer, len);

ret = strncmp(buffer, (char*)custom, len) == 0;

free (buffer);

return ret;

void Get PN (char* PNstr, HIDInterface* hid)

{
int i;
char PACKETreceive[SEND_ PACKET LEN];
PACKET[0]= g 4/ PN code
ret = hid interrupt write (hid, , PACKET, SEND PACKET LEN, )
if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);
}

ret = hid interrupt read(hid, , PACKETreceive, SEND PACKET LEN, ),
if (ret == HID RET SUCCESS) {

strncpy (PNstr,PACKETreceive, SEND PACKET LEN) ;

for (i=0;PNstr[i+1]!'="\0";i++) {

PNstr[i]=PNstr[i+1];
}
PNstr[i]="\0";
}
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
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void Get SN (char* SNstr, HIDInterface* hid)

{
int i;
char PACKETreceive[SEND_ PACKET LEN];
PACKET[0]=105; // SN Code
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000) ;
if (ret == HID RET SUCCESS) {
strncpy (SNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;SNstr[i+1]'="\0";i++) {
SNstr[i]=SNstr[i+1];
}
SNstr[i]="\0";
}
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}

void Get Power (unsigned char **Freql,char* Pwr, HIDInterface* hid)
// Freqgl = input frequency , Pwr = output Power
{
int i;
char PACKETreceive[SEND_PACKET_LEN];
// Writing / Reading From USB
PACKET[0]=102; // 102 = code to get power
PACKET[1]= atoi(Freql[1])/256;
PACKET[2]= atoi(Freql[l])% ;
// Frequency to Hex Packet[1l]=hi packet[2]=1l0
ret = hid interrupt write(hid, 0x01, PACKET, SEND_ PACKET LEN,1000);
if (ret !'= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);

}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN, I
// Read packet Packetreceive[0]=102 get power Packetreceive[l]-Packetreceivel[6]
Ascii of Power ex: -10.05

if (ret == HID RET SUCCESS)
{
strncpy (Pwr, PACKETreceive,SEND PACKET LEN) ;
for (i=0;Pwr[i+1]!'="\0";i++) {
Pwr[i]=Pwr[i+1];

}
Pwr[i]="\0";
}
if (ret !'= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
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int main( int argc, unsigned char **argv)

{

char PNreceive[SEND PACKET_ LEN];

char SNreceive[SEND PACKET LEN];

char SNreceivel [SEND PACKET LEN];

char RFpower [SENDiPACKE‘.TiLEN] 5

int StrLenl;

int CountUSB=0;

HIDInterface* hidl; // Declare power sensor 1 (repeat for multiple sensors)
HIDInterface* hid2; // Declare power sensor 2
usb _init();
usb_find busses() ;
usb_find devices();
ret = hid init();
HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, 0 };
++CountUSB;
// Use power sensor 1 (repeat this block of code for multiple sensors)
hidl = hid new HIDInterface();
ret = hid force open(hidl, 0, &matcher, 0);
Get PN(PNreceive,hidl); // Get part number
fprintf (stderr," PN= $%s .\n'",PNreceive);
Get SN (SNreceive,hidl); // Get serial number
fprintf (stderr,” SN= $%s .\n'",SNreceive);
Get_ Power (argv,RFpower,hidl) ; // Read power
fprintf (stderr," Power= %s dBm.\n",RFpower) ;
// Use power sensor 2
hid2 = hid new_ HIDInterface();
ret = hid force open(hid2, 0, &matcher, 0);
Get PN (PNreceive,hid2); // Get part number
fprintf(stderr,” PN= $%s .\n'",PNreceive);
Get SN(SNreceive,hid2); // Get serial number
fprintf(stderr,” SN= %s .\n'",SNreceive);
Get Power (argv,RFpower,hid2) ; // Read power
fprintf (stderr," Power= %s dBm.\n",RFpower) ;
ret = hid close(hidl);
hid delete HIDInterface(&hidl);
ret = hid close(hid2);
hid delete HIDInterface(&hid2);
ret = hid cleanup();
return 0;
}
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B2a.v - Frequency Counter

Find connected frequency counter, read frequency and write to a text file.
Sudo rights are needed to compile and run the code, type:

e sudo gcc FC.c -o FC -lusb -lhid (to compile)

e sudo ./FC (to run)

The text file output (“FreqCounter.txt”) will be created in the project folder.

/* KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AKX K KK

The example use libusb and libhid libraries to connect to the USB ,

and are available to downlolad from the web (GNU GPL license ).
*********************************************************************/

#include <usb.h>

#include <hid.h>

#include <stdio.h>

#include <sys/types.h>

#include <sys/stat.h>

#include <fcntl.h>

#include <unistd.h>

#include <string.h>

#define VENDOR ID 0x20ce // MiniCircuits Vendor ID
#define PRODUCT ID 0x0010 // MiniCircuits HID USB Freq Counter Product ID
#define PATHLEN 2

#define SEND PACKET LEN 64

HIDInterface* hid;

hid return ret;

struct usb _device *usb_dev;

struct usb_dev_handle *usb_handle;
char buffer[80], kdname[80];

const int PATH IN[PATHLEN] = { , };
char PACKET[SEND_PACKET_LEN] 2

bool match serial number(struct usb dev_handle* usbdev, void* custom, unsigned int len)
{

bool ret;

char* buffer = (char*)malloc(len);

usb_get string simple(usbdev, usb_device (usbdev)->descriptor.iSerialNumber,

buffer, len);

ret = strncmp(buffer, (char*)custom, len) == 0;

free (buffer);

return ret;

}
static struct usb device *device init(void)
{
struct usb bus *usb bus;
struct usb_device *dev;
usb_init();
usb_find busses() ;
usb_find devices();
for (usb_bus = usb_busses; usb _bus; usb_bus = usb_bus->next)
{
for (dev = usb bus->devices; dev; dev = dev->next)
{
if ((dev->descriptor.idVendor == VENDOR ID) &&
(dev->descriptor.idProduct == PRODUCT ID)) {
return dev;
}
}
}
return NULL;
}
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void Get PN (char* PNstr)

{
int i;
char PACKETreceive[SEND_ PACKET LEN];
PACKET[0]=40; // PN code
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000) ;
if (ret == HID RET SUCCESS) {
strncpy (PNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;PNstr[i+1]'="\0";i++) {
PNstr[i1i]=PNstr[i+1];
}
PNstr[i]="\0";
}
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
void Get SN (char* SNstr)
{
int i;
char PACKETreceive[SEND_ PACKET LEN];
PACKET[0]1=41; // SN Code
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1 )
if (ret == HID RET SUCCESS) {
strncpy (SNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;SNstr[i+1]1'="\0";i++) {
SNstr[i]=SNstr[i+1];
}
SNstr[i]l="\0";
}
if (ret '= HID RET_SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
void ReadFreq (char* FregStr)
{
int i=0;
char PACKETreceive[SEND_ PACKET LEN];
PACKET[0]=2; // Read Freqg code
ret = hid interrupt write(hid, 0x01, PACKET, SEND_PACKET LEN, 1 )
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_ PACKET LEN, | )
if (ret == HID RET SUCCESS) {
for (i=17;i<34;i++) {
FregStr[i-17]=PACKETreceivelil];
}
FregStr[i-17]="\0";
}
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
}
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int main( int argc, unsigned char **argv)
{

int ff;

char AttValuel[3];

float LastAtt=0.0;

usb dev = device init();
if (usb dev == NULL)

{
fprintf(stderr, "Device not found!\n");
exit(-1);

}

if (usb dev != NULL)

{
usb handle = usb open(usb dev);
int drstatus = usb_get driver np(usb_handle, 0, kdname, sizeof (kdname))
if (kdname !'= NULL && strlen(kdname) > 0) {

usb _detach kernel driver np(usb handle, 0);

}

}

usb_reset (usb_handle);

usb_close(usb _handle);

HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, }:
ret = hid init();

if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid init failed with return code %d\n", ret);
return |;

}
hid = hid new HIDInterface();

if (hid == 0) {
fprintf(stderr, "hid new HIDInterface() failed, out of memory?\n");
return |;

}

ret = hid force open(hid, 0, &matcher, 3);

if (ret '= HID RET_SUCCESS) {
fprintf(stderr, "hid force open failed with return code %d\n", ret);
return 1;

}

char PNreceive[SEND PACKET LEN];
char SNreceive[SEND PACKET LEN];
char Freq[SEND PACKET LEN];

int StrLenl,j;

Get PN (PNreceive) ;
fprintf(stderr,” PN= %s .\n'",PNreceive);

Get_ SN (SNreceive) ;

fprintf(stderr,” SN= 9%s .\n'",SNreceive);
ff=open ("FregCounter.txt",0 WRONLY | O_CREAT,0644);
if(ff==1){
printf("Error - file not created.\n");
return 0O;
}
for (j=1;3<=1000;++7)
{
ReadFreq (Freq);
fprintf (stderr," Freg= %s \n",Freq);
write(ff,Freq,15);
}
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close(ff);
ret = hid close(hid);
if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid close failed with return code %d\n", ret);

return |;

}

hid delete HIDInterface (&hid);

ret = hid cleanup();
if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid cleanup failed with return code %d\n", ret);

return |;

}

return 0O;
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B2a.vi - Input/Output (10) Control Boxes

Finds a connected device, reads model name/serial number and sets the relay outputs.

/* KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR K KK
This is an example code to communicate with USB Control Driver for RF switch.
The example use libusb and libhid libraries to connect to the USB ,

and are available to downlolad from the web (GNU GPL license ).
*********************************************************************/

#include <hid.h>
#include <stdio.h>
#include <string.h>
#include <usb.h>

#define VENDOR ID 0x20ce // MiniCircuits Vendor ID
#define PRODUCT ID 0x0021 // MiniCircuits USB to I/O
#define PATHLEN 2

#define SEND PACKET LEN 64

HIDInterface* hid;

hid return ret;

struct usb _device *usb dev;

struct usb_dev_handle *usb handle;
char buffer[80], kdname[80];

const int PATH IN[PATHLEN] = { 0x00010005, 0x00010033 };
char PACKET[SEND PACKET LEN];

bool match serial number(struct usb dev_handle* usbdev, void* custom, unsigned int len)
{

bool ret;

char* buffer = (char*)malloc(len);

usb get string simple(usbdev, usb device(usbdev)->descriptor.iSerialNumber,

buffer, len);

ret = strncmp(buffer, (char*)custom, len) == 0;

free (buffer);

return ret;

static struct usb device *device init(void)
{
struct usb bus *usb_bus;
struct usb _device *dev;
usb_init();
usb_find busses();
usb_find devices();
for (usb bus = usb busses; usb_bus; usb bus = usb_bus->next)
{
for (dev = usb bus->devices; dev; dev = dev->next)
{
if ((dev->descriptor.idVendor == VENDOR ID) &&
(dev->descriptor.idProduct == PRODUCT ID)) {
return dev;
}
}

}
return NULL;
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void Get PN (char* PNstr)
{
int i;
char PACKETreceive[SEND_ PACKET LEN];
PACKET[0]=40; // PN code
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000) ;
if (ret == HID RET SUCCESS) {
strncpy (PNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;PNstr[i+1]'="\0";i++) {
PNstr[i]=PNstr[i+1];

PNstr[i]="\0";
}
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }

voild Get SN (char* SNstr)
{
int i;
char PACKETreceive[SEND PACKET LEN];
PACKET[0]=41; // SN Code
ret = hid interrupt write(hid, 0x01, PACKET, SEND_ PACKET LEN, 10
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);

0) ;

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN, I
if (ret == HID RET SUCCESS) {
Strncpy(SNStr,PACKETreceive,SENDfPACKETiLEN);
for (i=0;SNstr[i+1]!'="\0";i++) {
SNstr[i]=SNstr[i+1];

SNstr[i]="\0";
}
if (ret !'= HID_RET_SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }

void Set Relay (int RelayNo , int On_OFF )
// Set a specific relay On or Off
{
int i;
char PACKETreceive[SEND_PACKET_ LEN];
// Writing / Reading From USB
PACKET[0]=34; // 34 ' code for Set 1 Relay Bit
PACKET[1]= RelayNo; //
PACKET[2]= On_OFF; //
ret = hid interrupt write(hid, 0x01, PACKET, SEND_ PACKET LEN,1000);
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_ PACKET LEN,1000);
// Read packet Packetreceive[0]=1

if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid interrupt read failed with return code %d\n", ret); }
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int main( int argc, unsigned char **argv)
{

usb dev = device init();

if (usb dev == NULL)

{
fprintf(stderr, "Device not found!\n");
exit(-1);

}

if (usb dev != NULL)

{
usb_handle = usb_open(usb_dev) ;
int drstatus = usb_get driver np(usb_handle, 0, kdname, sizeof (kdname))
if (kdname !'= NULL && strlen(kdname) > 0) {

usb detach kernel driver np(usb handle, 0);

}

}

usb_reset (usb_handle);
usb close(usb_handle);
HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, O };
ret = hid init();
if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid init failed with return code %d\n", ret);
return |;

}

hid = hid new HIDInterface();

if (hid == 0) {
fprintf(stderr, "hid new HIDInterface() failed, out of memory?\n");
return 1;

}

ret = hid force open(hid, 0, &matcher, 3);

if (ret '= HID RET SUCCESS) {
fprintf(stderr, "hid force open failed with return code %$d\n", ret);
return |;

}
/1777777777777  Switching L1117 7 7077077707 777777 777777777777 777777777777777777777

char PNreceive[SEND PACKET LEN];
char SNreceive[SEND_PACKET_LEN];

int StrLlenl;

Get PN (PNreceive) ;
fprintf(stderr,” PN= %s .\n'",PNreceive);

Get_ SN (SNreceive) ;
fprintf (stderr,” SN= $%s .\n",SNreceive);

Set Relay(0,1); // turn on relay 0
Set Relay(5,1); // turn on relay 5
Set_Relay(0,0); // turn off relay 0
[0 7777777777777 777777777 777777777 77777777777777777777777777777777777777777777

ret = hid close(hid);

if (ret !'= HID RET SUCCESS) {
fprintf(stderr, "hid close failed with return code %d\n", ret);
return 1;

}
hid delete HIDInterface (&hid) ;

ret = hid cleanup();

if (ret '= HID RET SUCCESS) {
fprintf (stderr, "hid cleanup failed with return code %d\n", ret);
return 1;

}

return 0;
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B2a.vii - Programmable Attenuator (Single Device)

RUDAT.c provides a simple console program to set the attenuation and read the attenuator model

name and serial number.

The libusb and libhid libraries are required to enable the program to interface with the devices by
USB (see USB Control in a Linux Environment).

To compile and run the program:

5. Open the terminal

6. Type “sudo su” in order to get root privilege (necessary for control over USB)
7. Type “gcc RUDAT.c -o RUDAT -lusb -lhid” to compile the code
8

Type “./RUDAT <attenuation>" in order to run the code (entering the required attenuation)

// Requires libusb and libhid libraries for USB control available under GNU GPL license

#include <usb.h>
#include <hid.h>
#include <stdio.h>
#include <string.h>

#define VENDOR_ID 0x20ce // MiniCircuits Vendor ID

#define PRODUCT ID 0x0023 // MiniCircuits HID USB RUDAT Product ID
#define PATHLEN 2

#define SEND PACKET LEN 64

HIDInterface* hid;

hid return ret;

struct usb_device *usb_dev;

struct usb dev handle *usb handle;
char buffer[80], kdname[80];

const int PATH IN[PATHLEN] = { 0x00010005, 0x00010033 };
char PACKET[SEND PACKET LEN];

bool match serial number (struct usb_dev_handle* usbdev, void* custom, unsigned int len)
{

bool ret;

char* buffer = (char*)malloc(len);

usb_get string simple (usbdev, usb_device (usbdev)->descriptor.iSerialNumber,

buffer, len);

ret = strncmp (buffer, (char*)custom, len) == 0;

free (buffer);

return ret;

}

static struct usb device *device init (void)
{
struct usb _bus *usb bus;
struct usb_device *dev;
usb_init();
usb find busses();
usb_find devices();
for (usb_bus = usb_busses; usb_bus; usb_bus = usb_bus->next)
{
for (dev = usb_bus->devices; dev; dev = dev->next)
{
if ((dev->descriptor.idVendor == VENDOR ID) &&
(dev->descriptor.idProduct == PRODUCT ID)) {
return dev;
}
}
}
return NULL;
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void Get PN (char* PNstr)
{

int i;

char PACKETreceive[SEND PACKET LEN];

PACKET[0]1=40; // PN code

ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret != HID RET SUCCESS) {

fprintf (stderr, "hid interrupt write failed with return code %$d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy (PNstr, PACKETreceive, SEND PACKET_ LEN) ;
for (i=0;PNstr[i+1]!="\0";i++) {

PNstr[i]=PNstr[i+1];

PNstr[i]="\0";
}
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }

}

void Get SN (char* SNstr)
{

int i;

char PACKETreceive[SEND PACKET LEN];

PACKET[0]=41; // SN Code

ret = hidﬁinterruptiwrite(hid, 0x01, PACKET, SENDfPACKETiLEN,looo);
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy (SNstr, PACKETreceive, SEND PACKET LEN);
for (i1i=0;SNstr[i+1]!="\0";i++) {

SNstr[i]=SNstr[i+1l];

SNstr[i]='\0';
}
if (ret != HID RET SUCCESS) ({
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }

}
void ReadAtt (char* AttStr)
{

int i;

char PACKETreceive[SEND PACKET LEN];

PACKET[0]=18; // Ruturn attenuation code
ret = hid interrupt write (hid, 0x01, PACKET, SEND_PACKET_ LEN,1000);
if (ret != HID RET SUCCESS) ({

fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_PACKET_LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy(AttStr,PACKETreceive,SENDfPACKETiLEN);
for (i=0;AttStr[i+1]!="\0";i++) {

AttStr[i]=AttStr([i+l];

AttStr([i]="\0";
}

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }
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void Set Attenuation (unsigned char **AttValue)

{

int i;

char PACKETreceive[SEND PACKET LEN];

PACKET[0]1=19; // Set Attenuation code is 19.

PACKET [1]= (int)atoi (AttValuel[l]);

float tl=(float) (atof (AttvValue[l])):;

PACKET[2]= (int) ((tl-PACKET[1])*4);

ret = hid interrupt write (hid, 0x01, PACKET, SEND_PACKET LEN,1000);
if (ret != HID RET SUCCESS) {

fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_ PACKET_ LEN,1000);

// Read packet Packetreceive[0]=1

if (ret != HID RET_SUCCESS) {

fprintf (stderr, "hid interrupt read failed with return code %d\n", ret);

}

int main( int argc, unsigned char **argv)

{

char AttValue[3];
float LastAtt=0.0;
usb _dev = device init();

if (usb_dev == NULL)

{
fprintf (stderr, "Device not found!\n");
exit (-1);

}

if (usb _dev != NULL)
{

usb_handle = usb_open (usb_dev);

int drstatus = usb_get driver np(usb handle, 0, kdname, sizeof (kdname));

if (kdname != NULL && strlen(kdname) > 0) {
usb_detach kernel driver np(usb_handle, 0);
}
}

usb reset (usb_handle) ;

usb_close (usb_handle) ;

HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, 0 };
ret = hid init();

if (ret != HID RET_SUCCESS) {
fprintf (stderr, "hid init failed with return code %d\n", ret);
return 1;

}

hid = hid new_HIDInterface();

if (hid == 0) {
fprintf (stderr, "hid new HIDInterface() failed, out of memory?\n") ;
return 1;

}

ret = hid force open(hid, 0, &matcher, 3);
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid force open failed with return code %d\n", ret);
return 1;
}
char PNreceive[SENDiPACKETiLEN];
char SNreceive[SEND PACKET LEN];

int StrLenl;
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Get PN (PNreceive);
fprintf (stderr," PN= $%s .\n",PNreceive);

Get_ SN (SNreceive);
fprintf (stderr," SN= $%s .\n",SNreceive);

Set Attenuation(argv); // set attenuation
ReadAtt ( AttValue);

LastAtt=(int) (AttValue[0])+ (float) (AttValue([l])/4;
fprintf (stderr," Att= %f \n",LastAtt);

ret = hid close (hid);

if (ret != HID RET_SUCCESS) {
fprintf (stderr, "hid close failed with return code %$d\n", ret);
return 1;

hid delete HIDInterface (&hid);

ret = hid cleanup();

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid cleanup failed with return code %$d\n", ret);
return 1;

}

return 0;
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B2a.viii - Programmable Attenuator (Single Device by Serial Number)

RUDAT_BySN2.c is a simple console program to set the attenuation of a specific programmable
attenuator, specified by serial number.

The libusb and libhid libraries are required to enable the program to interface with the devices by
USB (see USB Control in a Linux Environment).

To compile and run the program:
1. Open the terminal
2. Type “sudo su” in order to get root privilege (necessary for control over USB)
3. Type “gcc RUDAT _BySN2.c -o RUDAT_BySN -lusb -lhid” to compile the code
4. Type “./RUDAT_BySN [serial_number] [attenuation]” in order to run the code (entering the
required serial number and attenuation)

#include <hid.h>

#include <stdio.h>

#include <string.h>

#include <usb.h>

#define VENDOR ID 0x20ce // MiniCircuits Vendor ID

#define PRODUCT ID 0x0023 // MiniCircuits HID RUDAT Product ID
#define PATHLEN 2

#define SEND PACKET LEN 64

HIDInterface* hid;

hid return ret;

struct usb_device *usb_dev;

struct usb dev _handle *usb handle;
char buffer[80], kdname[80];

const int PATH IN[PATHLEN] = { 0x00010005, 0x00010033 };
char PACKET[SENDiPACKETiLEN];

char PNreceive[SEND PACKET LEN];

char SNreceive[SEND PACKET LEN];

bool match serial number (struct usb_dev _handle* usbdev, void* custom, unsigned int len)
{

bool ret;

char* buffer = (char*)malloc(len);

usb get string simple (usbdev, usb_device (usbdev)->descriptor.iSerialNumber,

buffer, 1len);

ret = strncmp (buffer, (char*)custom, len) == 0;

free (buffer);

return ret;

}

void Get PN (char* PNstr)
{

int i;

char PACKETreceive[SEND_ PACKET LEN];

PACKET[0]=40; // PN code

ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret != HIDiRETisUCCESS) {

fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

}
ret = hid interrupt_read(hid, 0x01, PACKETreceive, SEND_PACKET_LEN,1000);

if (ret == HIDiRETisUCCESS) {
Strncpy(PNstr,PACKETreceive,SEND_PACKET_LEN);
for (i=0;PNstr[i+1]!="\0";i++) {

PNstr[i]=PNstr[i+1];

PNstr[i]="\0";
}

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }
}
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void Get SN (char* SNstr)
{
int i;
char PACKETreceive[SEND PACKET LEN];
PACKET[0]=41; // SN Code
ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret):;

}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy (SNstr, PACKETreceive, SEND PACKET_ LEN) ;
for (i=0;SNstr[i+1]!="\0"';i++) {

SNstr[i]=SNstr[i+l];

SNstr[i]="\0";

}
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }

}
void ReadAtt (char* AttStr)
{

int i;

char PACKETreceive[SEND_PACKET_ LEN];

PACKET[0]=18; // Ruturn attenuation code
ret = hid interrupt write (hid, 0x01, PACKET, SEND_PACKET LEN,1000);
if (ret != HID RET_SUCCESS) {

fprintf(stde;r, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET_ LEN,1000);

if (ret == HID RET SUCCESS) ({
strncpy (AttStr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;AttStr[i+1]!='\0";i++) {

AttStr[i]=AttStr[i+l];

AttStr([i]="\0";
}

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }

}

void Set Attenuation (float AttValue)
{

int i;

char PACKETreceive[SEND_PACKET LEN];

PACKET[0]=19; // for Models: RUDAT-6000-90", RUDAT-6000-60, RUDAT-6000-30
RCDAT-6000-90", RCDAT-6000-60, RCDAT-6000-30 Set Attenuation code is 19.

PACKET[1]= (int) (AttValue);

PACKET[2]= (int) ((AttValue-PACKET[1]) *4);

ret = hid interrupt write(hid, 0x01, PACKET, SEND_PACKET LEN,1000);

if (ret != HID RET SUCCESS) {

fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_ PACKET_ LEN,1000);
// Read packet Packetreceive[0]=1

if (ret != HID RET_SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }
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int device init(char * SN1)
{
struct usb bus *usb bus;
struct usb_device *dev;
int SNfound ;
usb _init();

int n=0;
usb_find busses();
usb find devices();
ret = hid init();
if (ret != HID RET SUCCESS)
{
fprintf (stderr, "hid init failed with return code %d \n", ret);
return 1;
}
for (usb _bus = usb busses; usb bus; usb bus = usb bus->next)
{
for (dev = usb bus->devices; dev; dev = dev->next)
{
if ((dev->descriptor.idvVendor == VENDOR ID) &&
(dev->descriptor.idProduct == PRODUCT_ 1ID))
{
NNV
n++;
usb_handle usb_open (dev) ;
int drstatus = usb_get driver np(usb handle, 0, kdname, sizeof (kdname));
if (kdname != NULL && strlen (kdname) > 0)
usb _detach kernel driver np(usb handle, 0);
usb reset (usb_handle) ;
usb close (usb_handle);
HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, 0 };
hid = hid new HIDInterface();
if (hid !'= 0)
{
ret = hid force open(hid, 0, &matcher, 3);
if (ret != HID RET SUCCESS)
{

fprintf (stderr, "hid force open failed with return code %d\n", ret);
}
else
{
Get SN (SNreceive);
SNfound = strcmp (SNreceive,SN1);
if (SNfound!=0) hid=NULL; else return 0;
}
}
NNV
}
}

return 0;
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int main( int argc, unsigned char **argv)
{

int y=device init(argv([1l]);

char AttValuel[3],AttValue2[3];

float LastAtt=0.0;

/1177777777777  Query devices
L1717 007 7777077777 7707777777777777777777777777777777777777777777777777777

char RFpower[SENDiPACKETiLEN];
int StrLenl;
float Attl=0.0;

Attl=(float) (atof (argv(2]));

Set Attenuation (Attl); // set attenuation

ReadAtt (AttValuel) ;

LastAtt=(int) (AttValuel[0])+ (float) (AttValuel[l])/4;
fprintf (stderr," Attenuation= $%$f \n",LastAtt);

LITDT7700 7770707777007 7770 7777777777777 7777777777777777777777777777777777
ret = hid close(hid);
if (ret != HID RET SUCCESS) {

fprintf (stderr, "hid close failed with return code %$d\n", ret);
return 1;

}

hid delete HIDInterface (&hid);
ret = hid cleanup();

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid cleanup failed with return code %d\n", ret);
return 1;

}

return 0;
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B2a.ix - Programmable Attenuators (Multiple Devices)

RUDAT _2devices.c is a simple console program to set the attenuation of a pair of programmable
attenuators. The code can be adapted to control more than 2 devices.

The libusb and libhid libraries are required to enable the program to interface with the devices by
USB (see USB Control in a Linux Environment).

To compile and run the program:
1. Open the terminal
2. Type “sudo su” in order to get root privilege (necessary for control over USB)
3. Type “gcc RUDAT 2devices.c -o RUDAT_BySN -lusb -lhid” to compile the code
4. Type “./RUDAT_ 2devices [attenuation_1] [attenuation_2]” in order to run the code (entering
the attenuation values to set for the 2 attenuators)

#include <hid.h>
#include <stdio.h>
#include <string.h>
#include <usb.h>

#define VENDOR ID 0x20ce // MiniCircuits Vendor ID

#define PRODUCT ID 0x0023 // MiniCircuits HID RUDAT Product ID
#define PATHLEN 2

#define SEND PACKET LEN 64

HIDInterface* hidl;
HIDInterface* hid2;

hid return ret;

struct usb_device *usb_dev;

struct usb dev handle *usb handle;
char buffer[80], kdname[80];

const int PATH IN[PATHLEN] = { 0x00010005, 0x00010033 };
char PACKET[SEND PACKET LEN];

bool match serial number (struct usb_dev_handle* usbdev, void* custom, unsigned int len)
{

bool ret;

char* buffer = (char*)malloc(len);

usb_get string simple (usbdev, usb_device (usbdev)->descriptor.iSerialNumber,

buffer, len);

ret = strncmp (buffer, (char*)custom, len) == 0;

free (buffer);

return ret;
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int device init(void)

{
struct usb bus *usb bus;
struct usb_device *dev;
usb_init();

int n=0;
usb_find busses();
usb_find devices();
ret = hid init();
if (ret != HID RET SUCCESS)
{
fprintf (stderr, "hid init failed with return code %d \n", ret);
return 1;
}
for (usb _bus = usb busses; usb bus; usb bus = usb bus->next)
{
for (dev = usb _bus->devices; dev; dev = dev->next)
{
if ((dev->descriptor.idVendor == VENDOR ID) &&
(dev->descriptor.idProduct == PRODUCT_ 1ID))

{
L1710 7077 0077707777777 777 77777777777777777777

n++;

usb_handle usb_open (dev) ;

int drstatus = usb_get driver np(usb_handle, 0, kdname, sizeof (kdname));
if (kdname != NULL && strlen(kdname) > 0)

usb detach kernel driver np(usb handle, 0);
usb reset (usb_handle) ;
usb close (usb_handle) ;
HIDInterfaceMatcher matcher = { VENDOR ID, PRODUCT ID, NULL, NULL, 0 };

if (n==1)
{
hidl = hid new HIDInterface();
if (hidl != 0)
{
ret = hid force open(hidl, 0, &matcher, 3);
if (ret != HID RET_ SUCCESS)
{
fprintf (stderr, "hid force open failed with return code %d\n", ret);

}

}
[1770777777777777777777777777777777777777777777
}
else // n=2
{
hid2 = hid new HIDInterface();
if (hid2 != 0)
{
ret = hid force open(hid2, 0, &matcher, 3);
if (ret != HID RET SUCCESS)
{

fprintf (stderr, "hid force open failed with return code %d\n", ret);

}
L171777077 77777777777 77777777777777777777717777
}
}

}
}

return 0;
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void Get PN (char* PNstr,HIDInterface* hid)
{

int i;

char PACKETreceive[SEND PACKET LEN];

PACKET[0]1=40; // PN code

ret = hid interrupt write(hid, 0x01, PACKET, SEND PACKET LEN,1000);
if (ret != HID RET SUCCESS) {

fprintf (stderr, "hid interrupt write failed with return code %d\n", ret):;

}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy (PNstr, PACKETreceive, SEND PACKET LEN) ;
for (i=0;PNstr[i+1]!="\0";i++) {

PNstr[i]=PNstr[i+1];

PNstr[i]="\0";
}
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }

}

void Get SN (char* SNstr,HIDInterface* hid)
{
int i;
char PACKETreceive[SEND PACKET LEN];
PACKET[0]=41; // SN Code
ret = hidﬁinterruptiwrite(hid, 0x01, PACKET, SENDfPACKETiLEN,IOOO);
if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);
}
ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND PACKET LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy (SNstr, PACKETreceive, SEND PACKET LEN);
for (i1i=0;SNstr[i+1]!="\0";i++) {

SNstr[i]=SNstr[i+1l];

SNstr[i]='\0';
}
if (ret != HID RET SUCCESS) ({
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }

}
void ReadAtt (char* AttStr,HIDInterface* hid)
{

int i;

char PACKETreceive[SEND PACKET LEN];

PACKET[0]=18; // Ruturn attenuation code
ret = hid interrupt write (hid, 0x01, PACKET, SEND_PACKET_ LEN,1000);
if (ret != HID RET SUCCESS) ({

fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_PACKET_LEN,1000);

if (ret == HID RET SUCCESS) {
strncpy(AttStr,PACKETreceive,SENDfPACKETiLEN);
for (i=0;AttStr[i+1]!="\0";i++) {

AttStr[i]=AttStr([i+l];

AttStr([i]="\0";
}

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %d\n", ret); }
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void Set Attenuation (float AttValue,HIDInterface* hid)
{

int i;

char PACKETreceive[SEND PACKET LEN];

PACKET[0]1=19; // Set Attenuation code is 19.

PACKET[1]= (int) (AttValue);

PACKET [2]= (int) ((AttValue-PACKET[1])*4);

ret = hid interrupt write(hid, 0x01, PACKET, SEND_PACKET LEN,1000);
if (ret != HID RET SUCCESS) {

fprintf (stderr, "hid interrupt write failed with return code %d\n", ret);

ret = hid interrupt read(hid, 0x01, PACKETreceive, SEND_ PACKET_ LEN,1000);
// Read packet Packetreceive[0]=1

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid interrupt read failed with return code %$d\n", ret); }

}

int main( int argc, unsigned char **argv)
{

int y=device init();

char AttValuel([3],AttvValue2([3];

float LastAtt=0.0;

char PNreceive[SEND PACKET LEN];
char SNreceive[SEND PACKET LEN];
char RFpower [SEND PACKET LEN];
int StrLenl;

float Attl1l=0.0;

float Att2=0.0;

Get PN (PNreceive,hidl);
fprintf (stderr," PNl=
Get PN (PNreceive,hid2);
fprintf (stderr," PN2=

o
0

.\n", PNreceive) ;

.\n", PNreceive) ;

o°
[}

Get SN (SNreceive,hidl);
fprintf (stderr," SN1= %s .\n",SNreceive);

Get SN (SNreceive,hid2);
fprintf (stderr," SN2= %s .\n",SNreceive);

Attl=(float) (atof(argv([1l]));

Set Attenuation(Attl,hidl); // set attenuation
ReadAtt (AttValuel,hidl) ;

LastAtt=(int) (AttValuel[0])+ (float) (AttValuel[l])/4;
fprintf (stderr," Attenuationl= %f \n",LastAtt);

Att2=(float) (atof (argv([2]));

Set Attenuation (Att2,hid2); // set attenuation
ReadAtt (AttValue2,hid2) ;

LastAtt=(int) (AttValue2[0])+ (float) (AttValue2[1])/4;
fprintf (stderr," Attenuation2= $%f \n",LastAtt);

ret = hid close (hidl);
ret = hid close(hid2);

if (ret != HID RET SUCCESS) {
fprintf (stderr, "hid close failed with return code %d\n", ret);
return 1;

}

hid delete HIDInterface (&hidl);

hid delete HIDInterface (&hid2);

ret = hid cleanup();

if (ret != HID RET SUCCESS) ({
fprintf (stderr, "hid cleanup failed with return code %d\n", ret);
return 1;

}

return 0;
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B3 - Visual Basic Programming
B3a - USB Control Using the ActiveX DLL

These examples demonstrate control of Mini-Circuits’ PTE products using Visual Basic in the following

environment:
1. Host computer running a Windows operating system
2. PTE connected by the USB interface
3. Mini-Circuits ActiveX DLL installed and registered on the computer

B3a.i - Synthesized Signal Generator

Set the RF output of the generator.

' mcl gen.dll should be loaded as a reference file to the project
Dim MyGen As New MCL Gen.USB Gen
MyGen.Connect

x = MyGen.SetFregAndPower (1000, -5, 0)
MyGen.SetPowerON

MyGen.Disconnect

B3a.ii - Power Sensor

Set the calibration frequency of the power sensor and read the power.

' mcl pm.dll should be loaded as a reference file to the project

Dim pml As New mcl pm.usb_pm, Status As Short

Dim SN As String = "" ' Serial Number needed if more than 1 sensor connected
Dim ReadResult As Single

Status = pml.Open_ Sensor (SN) ' Open connection

pml.Freqg = 3000 ' Set the Frequency cal factor in MHz
ReadResult = pml.ReadPower () ' Read the power in dbm

pml.Close_ Sensor() ' Close connection

B3a.iii - Frequency Counter

Read the frequency measurement.

' mcl freqgcounter.dll should be loaded as a reference file to the project

Dim FCTR As New MCL FreqgCounter.USB FreqgCounter,Status as integer
dim Freq as double

Status=FCTR.Connect
Status = FCTR.ReadFreqg(Freq)

FCTR.Disconnect
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B3a.iv - Input/Output (10) Control Boxes

Set the /0 Control Box relay output.

' mcl usb to io.dll should be loaded as a reference file to the project
Dim IOl As New mcl USB _To IO.USB_IO,Status as integer

Status=IO0l.Connect
Status = IOl.Set Relay(5,1) ' Set Relay5 ON

IO0l.Disconnect

B3a.v - USB & RS232 to SPI Converters

Send SPI data from the USB port.

' mcl usb rs232 to spi.dll should be loaded as a reference file to the project

Dim SPI1 As New MCL RS232 USB To SPI.USB To SPI
Dim ReceivedData as double, DataToSend as double
Dim x as integer

x = SPI1.Connect ' Open the connection
' Send the value 56 in 8 bits and read 8 bits from SPI

DataToSend = 56

ReceivedData = SPI1.Send Receive SPI(8, DataToSend, 1, 0)

SPI1.Disconnect ' Close the connection

B3a.vi - Programmable Attenuators

Set and read the attenuation level.

' mcl rudat.dll should be loaded as a reference file to the project

Dim attl As New mcl RUDAT.USB DAT, Status As Short

Dim Attenuation As Single = 0

Status = attl.Connect (SN) ' Open connection
attl.SetAttenuation (37) ' Set attenuation
attl.Read Att (Attenuation) ' Read attenuation
attl.Disconnect () ' Close connection

Dim SN As String = "" ' Serial Number needed for multiple attenuators
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B3a.vii - Switch Boxes

Identify connected switches, set and read switch states.

Public objSwitchl As New MCL RF_Switch Controller.USB_RF_Switch
'Instantiate new switch object, assign to variable objSwitchl

Private Sub ConnectSwitchBox ()

'Look for any connected switch matrices and connects to the first one found
'Note: -Not strictly necessary here as Connect with no argument will achieve the same
! -Demonstrates the concept if there is a need to identify a specific switch

Dim st SN List As String
Dim array SN() As String
Dim intStatus As Integer

'Find any connected serial numbers
If objSwitchl.Get Available SN List(st SN List) > 0 Then
'Get list of available SNs

array SN() = Split(st SN List, " ")
'Split the list into an array of serial numbers
End If

intStatus = objSwitchl.Connect (array_ SN(0))
'Creates connection to the first switch matrix found above

End Sub

Private Sub DisconnectSwitch ()

'Close the connection to the switch matrix
'This is recommended before terminating the programme

Call objSwitchl.Disconnect

End Sub

Private Sub ReportSwitchCondition()
'Report the model name, serial number and current temperature

Dim stModel As String
Dim stSerial As String

If objSwitchl.Read ModelName (stModel) > 0 And objSwitchl.Read SN(stSerial) > 0 Then
MsgBox ("The connected switch is " & stModel & ", serial number " & stSerial & ".")
'Display a message with the part number and serial number

End If

MsgBox ("Device temperature is " & objSwitchl.GetDeviceTemperature (1))
'Display a message box with the device temperature

If objSwitchl.GetHeatAlarm > 0 Then
MsgBox ("Device temperature has exceeded specified limit")
'Display a warning message

End If

End Sub
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Private Sub SetSwitchState(stSwitch as String, intState as Integer)
'The user specifies the switch, A to H (model dependent), and the state (0 or 1)
Dim intStatus As Integer

If Len(stSwitch) > 1 Or Asc(stSwitch) < 65 Or Asc (stSwitch) > 72 Then
'Check specified switch is one character with ASCII value between 65 and 72 (A to H)
MsgBox ("Invalid switch specified.')
Exit Sub
End If
If intState > 1 Then
'Check specified switch state is 0 or 1
MsgBox ("Invalid switch state specified.™)
Exit Sub
End If

intStatus = objSwitchl.Set Switch(stSwitch, intState)

If intStatus = 0 Then
MsgBox ("Unable to communicate with switch box.")
Else
If intStatus = 2 Then
MsgBox ("Switching did not complete. The 24V DC supply is disconnected.")
Else
'Switching completed successfully
End If
End If

End Sub

Private Sub GetSwitchState()
'Get the switch status and interpret the decimal value as a series of binary bits

Dim intState As Integer
Dim intSwitchState(8) As Integer
Dim intBit As Integer

intBit = 7 'Assume 8 switches (0 to 7)
If objSwitchl.GetSwitchesStatus(intState) = 1 Then 'Communication successful

'Loop bit by bit to calculate each switch state, starting at MSB
Do Until intBit + 1 = 0

If intState / (2 ~ (intBit)) >= 1 Then
'If >0 then the binary bit is 1 (the remainder is for LSBs)
intSwitchState (intBit) = 1
'Store the switch state in the array of switch states
intState = intState - (2 *~ (intBit))
'Remove this bit value from the equation for the next bit
End If

Select Case intSwitchState(intBit)
'Report the switch state in plain English

Case 0

MsgBox "Switch " & Chr(intBit 4+ 65) & " is set Com to Port 1"
Case 1

MsgBox "Switch " & Chr(intBit + 65) & " is set Com to Port 2"
End Select

'The Chr function converts an ASCII code to the text character
'The +65 offset brings 0 to 7 in line with the ASCII codes for A to H

intBit = intBit - 1 'Decrement the bit number and keep looping
Loop

Else
MsgBox ("Unable to communicate with switch box")

End If

End Sub
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B3b - RS232 Control

These examples demonstrate control of Mini-Circuits’ PTE products using Visual Basic in the following
environment:

1. Host computer running a Windows operating system

2. PTE connected by the RS232 serial interface

B3b.i - Programmable Attenuators

Read model name and serial number.

Private Sub OpenRS232Port (PortNo As Integer)
On Error GoTo errl
'Set MSComml = CreateObject ("MSCommLib.MsComm")
If MSComml.PortOpen Then MSComml.PortOpen = False
MSComml.CommPort = PortNo ' 1
' 9600 baud, N parity, 8 data, and 1 stop bit.
MSComml.Settings = "9600,N,8,1"

MSComml.InputlLen = 1
MSComml.PortOpen = True
Exit Sub

errl:

' MsgBox Error$, vbCritical

Exit Sub

End Sub

Private Sub ReadModel SN RS232()
' Read Model Name and SN
On Error GoTo errl

Dim Instring As String

Dim strl$, model$, SN$

strl$ = "M"

MSComml.Output = strl$ & Chr$(13)
model$ = ""

Instring = MSComml.Input

j=0

While Instring <> Chr$(13) And j < 10000
If Len(Instring) > 0 Then If Asc(Instring) <> 10 Then model$ = model$ & Instring
Instring = MSComml.Input
j=3+1
Wend

While MSComml.Input <> "": Wend ' empty buffer

strl$ = "g"

MSComml.Output = strl$ & Chr$(13)

SNS = ""

Instring = MSComml.Input

j=0

While Instring <> Chr$(13) And j < 10000

If Len(Instring) > 0 Then If Asc(Instring) <> 10 Then SN$ = SN$ & Instring
Instring = MSComml.Input

J=3+1

Wend

While MSComml.Input <> "": Wend ' empty buffer

Exit Sub
errl:
Exit Sub
End Sub
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B3b.ii - RS232 to SPI Converters

Read model name/serial number and send SPI data.

Private Sub OpenRS232Port (PortNo As Integer)
On Error GoTo errl
'Set MSComml = CreateObject ("MSCommLib.MsComm")
If MSComml.PortOpen Then MSComml.PortOpen = False
MSComml.CommPort = PortNo ' 1
' 9600 baud, E parity, 8 data, and 1 stop bit.
MSComml.Settings = "9600,E,8,1"
MSComml . InputLen 1
MSComml .PortOpen = True
Exit Sub
errl:
' MsgBox Error$, vbCritical
Exit Sub
End Sub

Private Sub ReadModel SN RS232()
' Read Model Name and SN
On Error GoTo errl

Dim Instring As String

Dim strl$, model$, SNS$

strl$ = "M"

MSComml.Output = strl$ & Chr$ (13)
model$ = ""

Instring = MSComml.Input

j=0

While Instring <> Chr$(13) And j < 10000
If Len(Instring) > 0 Then If Asc(Instring) <> 10 Then model$ = model$ & Instring
Instring = MSComml.Input
j=3+1
Wend

While MSComml.Input <> "": Wend ' empty buffer

strl$ = "s"

MSComml.Output = strl$ & Chr$ (13)

SN$ = ""

Instring = MSComml.Input

j=0

While Instring <> Chr$(13) And j < 10000

If Len(Instring) > 0 Then If Asc(Instring) <> 10 Then SN$ = SN$ & Instring
Instring = MSComml.Input

=3 +1

Wend

While MSComml.Input <> "": Wend ' empty buffer

Exit Sub
errl:
Exit Sub
End Sub
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Private Sub SendSPI_RS232()
On Error GoTo errl
Dim Instring As String
Dim SPI_STR as string
SPI_STR="10110111"
While MSComml.Input <> "": Wend ' clean buffer
strl$ = "B" & SPI STR & "E"
MSComml.Output = strl$ & Chr$(13)
' strll$ = MSComml.Input
Ret$s = ""
Instring = MSComml.Input
j=0
While Instring <> Chr$(13) And j < 100000
' Ret$ = Ret$ & Instring
If Len(Instring) > 0 Then If Asc(Instring) <> 10 Then Ret$ = Ret$ & Instring
Instring = MSComml.Input

=9 +1
Wend
' If Ret$ = "ACK" Then OK else Fail
Exit Sub
errl:
Shapel.BackColor = vbRed
Exit Sub
End Sub
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B4 - C++ Programming
B4a - USB Control Using the ActiveX DLL

These examples demonstrate control of Mini-Circuits’ PTE products using C++ in the following
environment:

1. Host computer running a Windows operating system

2. PTE connected by the USB interface

3. Mini-Circuits ActiveX DLL installed and registered on the computer

B4a.i - Power Sensors

Set calibration frequency and read power.

// mcl pm.dll should be loaded as a reference file to the project

mcl pm::USB _PM “pml = gcnew mcl pm::USB_PM() ;

short Status = 0;

System::String ASN = ""; // Serial Number needed if more than 1 sensor connected

float ReadResult = 0;

Status = pml->Open Sensor(SN); // Open a connection

pml->Freq = ; // Set the Frequency cal factor in MHz
ReadResult = pml->ReadPower(); // Read the power in dbm
pml->Close Sensor() ; // Close the connection

B4a.ii - Synthesized Signal Generators

Set a pre-defined RF output.

// mcl gen.dll should be loaded as a reference file to the project
mcl Gen::USB_Gen “MyGen = gcnew mcl Gen::USB_Gen() ;

short Status = 0;
System::String ASN = "";

Status = Genl->Connect (SN) ;
Genl->SetFregAndPower ( ,=5,0);

Genl->Disconnect () ;
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B4a.iii - Frequency Counter

Read the frequency measurement.

// mcl fregcounter.dll should be loaded as a reference file to the project

short Status = 0;
double Freq;
System::String ASN = "";

Status FCTR->Connect (SN) ;
Status = FCTR->ReadFreq(Freq) ;

FCTR->Disconnect () ;

MCL FreqCounter::USB_FregCounter AFCTR = gcnew MCL FreqCounter::USB FreqgCounter();

B4a.iv - Input/Output (I0) Control Boxes

Set the relay output.

// mcl _usb_to_io.dll should be loaded as a reference file to the project
mcl USB_To I0::USB_IO “I0O1l = gcnew mcl USB_To TI0::USB_TO();

short Status = 0;
System: :String ASN = "'";

Status = IOl->Connect (SN) ;
Status = I01->Set_Relay(5,0); 'Set Relay5 OFF

I01->Disconnect () ;

B4a.v - RS232 & USB to SPI Converters

Send SPI data from the USB port.

// mcl usb rs232 to_spi.dll should be loaded as a reference file to the project
MCL RS232 USB_To SPI.USB To SPI SPI1 = new MCL RS232 USB To SPI.USB To SPI();

double DataToSend = 0;

double ReceivedData 0;

short x = 0;

SPI1->Connect; // Open connection
// Send the value 56 in 8 bits and read 8 bits from SPI
DataToSend = 56;

ReceivedData = SPIl->Send Receive SPI(8, DataToSend, 1, 0);

SPI1->Disconnect () ; // Close the connection
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B4a.vi - Programmable Attenuators

Set and read the attenuation.

// mcl rudat.dll should be loaded as a reference file to the project
mcl RUDAT::USB_DAT “attl = gcnew mcl RUDAT::USB DAT() ;
short Status = 0;

System::String ASN = ""; // Serial Number needed for multiple attenuators
float Attenuation = 0;

Status = attl->Connect (SN) ; // Open a connection
attl->SetAttenuation(37); // Set attenuation
attl->Read Att (Attenuation); // Read attenuation
attl->Disconnect () ; // Close the connection
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B4b - Ethernet Control Using HTTP

B4b.i - Signal Generators

This example demonstrates how to send HTTP Get commands in order to control the signal
generator over an Ethernet connection and read the response.

#include "stdafx.h"
#include <iostream>

using namespace System;

using namespace System;

using namespace System::Net;
using namespace System::IO;
using namespace System::Text;
using namespace System::Web;

public ref class HttpPostRequest
{
public:
static String” HttpMethodPost(String” postUrl)
{
// A function to send an HTTP command and read the response as an array of chars
HttpWebRequest”® httpRequest = nullptr;
HttpWebResponse”™ httpResponse = nullptr;
Stream® httpPostStream = nullptr;
BinaryReader”® httpResponseStream = nullptr;
StringBuilder” encodedPostData;
array<Byte>” postBytes = nullptr;
String”® SSG_Return;
try
{
httpRequest = (HttpWebRequest”)WebRequest::Create(postUrl);
httpRequest->Method = "POST";
httpPostStream = httpRequest->GetRequestStream();
httpPostStream->Close();
httpPostStream = nullptr;
httpResponse = (HttpWebResponse”)httpRequest->GetResponse();
httpResponseStream = gcnew BinaryReader(httpResponse->GetResponseStream(), Encoding::UTF8);
array<Char>” readSCPIChars;
while (true)

readSCPIChars = httpResponseStream->ReadChars(64); // Read the response
if (readSCPIChars->Length == 0)

break;
for( int a = ©; a < readSCPIChars->Length; a = a + 1)

SSG_Return += readSCPIChars->GetValue(a); // Create a string for the response

}
}

catch (WebException” wex)

{

Console: :WriteLine("HttpMethodPost() - Exception occurred: {0}", wex->Message);
httpResponse = (HttpWebResponse”)wex->Response;

}
finally

// Close any remaining resources
if (httpResponse != nullptr)

httpResponse->Close();
}

return SSG_Return;

}
I
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int main()

{

// SCPI command to send to SSG eg: IP 192.168.9.78; protocol HTTP; command to get
String” urlToPost = "http://192.168.9.78/:SN?";
Console::WriteLine("Sending: " + urlToPost);
try
{
String® SSG_Response = HttpPostRequest::HttpMethodPost(urlToPost);
Console::WriteLine(SSG_Response);

}
catch (Exception” ex)
{
Console::WriteLine("Main() - Exception occurred: {0}", ex->Message);
}
Console::WriteLine("Complete. Hit enter to finish.");
std::cin.ignore(); // Keep the console screen open until the user hits enter
return 0;

serial number
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B5 - C# Programming
B5a - USB Control Using the ActiveX DLL

These examples demonstrate control of Mini-Circuits’ PTE products using C# in the following
environment:

1. Host computer running a Windows operating system

2. PTE connected by the USB interface

3. Mini-Circuits ActiveX DLL installed and registered on the computer

B5a.i - Power Sensor

Set the calibration frequency and read the power.

// mcl pm.dll should be loaded as a reference file to the project
mcl pm.usb pm pml = new mcl pm.usb pm() ;

double ReadResult;
short Status = 0;

string pm SN = ""; // Serial Number needed if more than 1 sensor connected
Status = pml.Open Sensor (pm_SN) ; // Open connection

pml.Freq = ; // Set the Frequency cal factor in MHz

ReadResult = pml.ReadPower() ; // Read the power in dbm

pml.Close Sensor(); // Close the connection

B5a.ii - RS232 & USB to SPI Converter

Send SPI data from the USB port.

// mcl usb_rs232 to_spi.dll should be loaded as a reference file to the project
MCL_RS232 USB_To SPI.USB_To SPI SPIl = new MCL RS232 USB_To_ SPI.USB To_ SPI();

double DataToSend = 0;
double ReceivedData =

0;

short x = 0;

SPI1.Connect; // Open connection
// Send the value 56 in 8 bits and read 8 bits from SPI
DataToSend = 56;

ReceivedData = SPIl.Send Receive SPI(8, DataToSend, 1, 0);

SPI1.Disconnect () ; // Close the connection
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B5a.iii - Programmable Attenuator

Set and read the attenuation.

// mcl rudat.dll should be loaded as a reference file to the project
mcl RUDAT.USB DAT attl = new mcl RUDAT.USB DAT() ;

double Attenuation = 0;
short Status = 0;

string SN = "'"; // Serial Number needed for multiple attenuators
Status = attl.Connect (SN) ; // Open connection

attl.SetAttenuation(37); // Set attenuation

attl.Read Att (Attenuation); // Read attenuation

attl.Disconnect () ; // Close the connection

B5a.iv - Programmable Attenuator (2 Devices)

Demonstration of how to control a pair of programmable attenuators, refered to by serial number.

string snl = "11310090001";
string sn2 = "11406170049";
int statusl = @, status2 = 0;

// Declare 2 instances of the switch class and assign them to 2 objects

mcl_RUDAT.USB_DAT Attl;
mcl_RUDAT.USB_DAT Att2;

Attl
Att2

new mcl_RUDAT.USB_DAT();
new mcl_RUDAT.USB_DAT();

// Connect the 2 attenuators by serial number (check return code, if @ do not continue)

statusl = Attl.Connect(snl); // statusl = 1 if connection was successful
status2 = Att2.Connect(sn2); // status2 = 1 if connection was successful

// Carry out the rest of the program as required

float fAttenuationi 15.75F; // Need the F suffix to initialize as a float
float fAttenuation2 = 0.25F;

statusl = Attl.SetAttenuation(ref fAttenuationl); // Set attenuation
fAttenuationl = -1;

statusl = Attl.Read_Att(ref fAttenuationl); // Read attenuation
MessageBox.Show("Attenuator 1 set to " + fAttenuationl);

status2 = Att2.SetAttenuation(ref fAttenuation2); // Set attenuation
fAttenuation2 = -1;

status2 = Att2.Read_Att(ref fAttenuation2); // Read attenuation
MessageBox.Show("Attenuator 2 set to " + fAttenuation2);

// Disconnect the attenuators on completion

Attl.Disconnect();
Att2.Disconnect();
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B5b - USB Control Using the .Net DLL

These examples demonstrate control of Mini-Circuits’ PTE products using C# in the following
environment:

1. Host computer running a Windows operating system

2. PTE connected by the USB interface

3. Mini-Circuits .Net DLL installed

B5b.i - ZTM Series Modular Test Systems

The below example is a simple executable program that connects to the DLL, sends a user specified
SCPI command to the ZTM Series test system, returns the response, then disconnects from the DLL
and terminates.

namespace 72TM
{
class Program
{
static int Main(string[] args)
{
int x = 0;
string SN = null;
string SCPI = null;
string RESULT = null;
int Add = 0;
ModularzT64.USB 7T zT; // Reference the DLL
if (args.Length == 0) return 0;
ZT = new ModularzT64.USB ZT (); // Declare a class (defined in the DLL)
SCPI = args(2];
if (args[0].ToString() .Contains ("-help")) // Print a help file

>.WriteLine ("Help ZTM.exe");

oMzl E@nlng (Vorssmrreoesmoroesssoroessoomossssoooosoooos ")
.WritelLine ("ZTM.exe -s SN command :Send SCPI command to S/N");

> .WriteLine ("ZTM.exe -a add SCPI :Send SCPI command to Address");
Console.WritelLine ("—-—-———=————————————— -~ ——— ) g

if (args[0].ToString() .Contains("-s")) // User want to connect by S/N

SN = args[1l];

x = ZT.Connect (ref SN); // Call DLL connect function
x = ZT.Send SCPI(ref SCPI, ref RESULT); // Send SCPI command
Console.WriteLine (RESULT) ; // Return the result

}

if (args[0].ToString() .Contains("-a")) // User wants to connect by address

{
Add = Intl6.Parse(args[l]);
x = ZT.ConnectByAddress (ref Add);
x = ZT.Send_SCPI(ref SCPI, ref RESULT);
Console.WriteLine (RESULT) ;
}
ZT.Disconnect () ; // Call DLL disconnect function to finish
return x;

This executable can be called from a command line prompt or within a script. The following
command line calls demonstrate use of the executable (compiled as ZTM.exe), connecting by serial
number or address, to set and read attenuation:

e ZTM.exe -s 11401250027 :RUDAT:1A:ATT:35.75 (serial number 11401250027)

e 7TM.exe -a 255 :RUDAT:1A:ATT? (USB address 255)
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B5b.ii - Programmable Attenuator (2 Devices)

Demonstration of how to control a pair of programmable attenuators, refered to by serial number.

string snl = "11310090001";
string sn2 = "11406170049";
int statusl = @, status2 = 0;

// Declare 2 instances of the switch class and assign them to 2 objects

mcl_RUDAT64.USB_RUDAT Att1l;
mcl_RUDAT64.USB_RUDAT Att2;

Attl = new mcl_RUDAT64.USB_RUDAT();
Att2 = new mcl_RUDAT64.USB_RUDAT();

// Connect the 2 attenuators by serial number (check return code, if @ do not continue)

statusl = Attl.Connect(ref snl); // statusl = 1 if connection was successful
status2 = Att2.Connect(ref sn2); // status2 = 1 if connection was successful

// Carry out the rest of the program as required

float fAttenuationl = 15.75F; // Need the F suffix to initialize as a float
float fAttenuation2 = 0.25F;

statusl = Attl.SetAttenuation(fAttenuationl); // Set attenuation
fAttenuationl = -1;

statusl = Attl.Read_Att(ref fAttenuationl); // Read attenuation
MessageBox.Show("Attenuator 1 set to " + fAttenuationl);

status2 = Att2.SetAttenuation(fAttenuation2); // Set attenuation
fAttenuation2 = -1;

status2 = Att2.Read_Att(ref fAttenuation2); // Read attenuation
MessageBox.Show("Attenuator 2 set to " + fAttenuation2);

// Disconnect the attenuators on completion

Attl.Disconnect();
Att2.Disconnect();
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B5b.iii - Power Sensor

This example is a simple executable program that connects to the DLL, uses a pre-defined DLL
function to communicate with the power sensor, returns the response from the sensor, then
disconnects from the DLL and terminates.

{
{
{

using System;

using System.Collections.Generic;
using System.Linqg;

using System.Text;

using System.Threading.Tasks;

namespace PWR_CS
class Program

static int Main(string[] args)

int x = 0;

string Serial_Number = null;

string Temp_Str = "";

float Temp_Flt = 0;

double Temp_Dbl = 0;

if (args.Length == 0) return 0;

mcl_pm64.usb_pm pwr_sen; // Reference the DLL
pwr_sen = new mcl_pm64.usb_pm();

// Look for the command line arguments and generate the appropriate response
if (args[0].ToString().Contains("-1s")) // List available sensors by serial number

X = pwr_sen.Get_Available SN_List(ref(Serial_Number));
Console.WritelLine(Serial_Number);

if (args[@].ToString().Contains("-sn")) // Connect to a sensor
Serial_Number = args[1]; // Get the serial number
// Each needed DLL function must be added below

X = pwr_sen.Open_Sensor(ref Serial_Number); // Connect by serial number
if (args[2].ToString().Contains("-m")) // Return model name

Console.WriteLine(pwr_sen.GetSensorModelName());

else if (args[2].ToString().Contains("-t")) // Return temperature
{
Temp_Str = "C";
Temp_F1lt = pwr_sen.GetDeviceTemperature(ref Temp_Str);
Console.WriteLine(Temp_Flt);

else if (args[2].ToString().Contains("-p")) // Read power
{

// Format: -sn xXXXXXXXxxx -p freq

Temp_Dbl = Convert.ToDouble(args[3]); // Get the frequency
pwr_sen.Freq = Temp_Dbl; // Set the frequency
Console.WriteLine(pwr_sen.ReadPower()); // Read the power

}

pwr_sen.Close_Sensor();

}

return x;
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The purpose of the executable is to enclose the .NET DLL interaction and functionality within a simple
console application that can be called from elsewhere. This allows the executable to act as a middle
layer between a programming environment which does not provide .NET support (typical Python 64-
bit distributions for example) and one that does (Visual C#) so that the power sensor's functionality
can be used in the former without directly accessing the DLL.

To run the application, the command line takes the below form (assuming the executable is compiled
as pwr_cs.exe and the power sensor has serial number 1150825015):

pwr_cs
pwr_cs
pwr_cs

pwr_cs

.exe

.exe

.exe

.exe

-1s
-sn
-sn

—Sn

11508250015 -m
11508250015 -t
11508250015 -p 1500
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B5c - Ethernet Control Using HTTP

B5c.i - Switch Boxes

This example demonstrates how to send HTTP Get commands in order to control the switch box over

an Ethernet connection.

The System, System.Net and System.lO namespaces need to be used:

using System;
using System.Net;
using System.IO;

The below function takes the switch's IP address and the control command as arguments,
URL and uses the WebRequest library to get the URL. The response is read as a string:

creates the

private void Send HTTP Get (string IP Address To_ Send, string Command To Send)
{

string URL To Send = "http://" + IP Address To Send + "/" + Command To_ Send;
txtCommandSent.Text = URL To Send;

WebRequest WrGETURL;
WrGETURL = WebRequest.Create (URL To_ Send);

Stream objStream;
objStream = wrGETURL.GetResponse () .GetResponseStream() ;

StreamReader objReader = new StreamReader (objStream) ;

string Switch Response = objReader.ReadLine () ;
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B6 - Perl Programming

B6a - USB Control with 32-Bit Perl

These examples demonstrate control of Mini-Circuits’ PTE products using Perl in the following
environment:

1. Host computer running a Windows operating system

2. PTE connected by the USB interface

3. Mini-Circuits ActiveX DLL installed and registered on the computer

B6a.i - Programmable Attenuator

Set the attenuation to a specific value.

1

use feature ':5.10";
>

say "Programmable Attenuator Set to 12.75 dB";

use Win32::0LE;
use Win32::0LE::Const 'Microsoft ActiveX Data Objects';

my = Win32::0LE->new( 'mcl RUDAT.USB DAT' );
->Connect () ;

->SetAttenuation (12.75);
->Disconnect;
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B6b - USB Control with 64-Bit Perl

Some typical 64-bit versions of Perl do not include support for .Net components, this prevents Mini-
Circuits' .Net DLLs being called directly from Perl script on these systems. 32-bit Perl distributions
typically support ActiveX and therefore Mini-Circuit's ActiveX DLLs can be used (see USB Control with
32-Bit Perl).

The work around when using a 64-bit Perl distribution is to create a separate executable program
whose only function is to reference the .Net DLL, connect to the device, send a single user specified
command, return the response to the user, and disconnect from the DLL. This executable can then
be easily called from Perl script to send as many commands as needed to the PTE device.

B6b.i - ZTM Series Modular Test Systems

Mini-Circuits can supply on request an executable to interface with the DLL. For ZTM Series test
systems, and all customer specific designs based on the same controller, the example source code for
such an executable (C#) is shown at ZTM Series Control Using .Net.

The below script demonstrates use of the executable in Perl script to send a SCPl command to a ZTM
Series test system (specified by serial number or address) and read the response.

#!/usr/bin/perl
use strict;
use warnings;

my = 114042800107 # The ZTM Series serial number

my = "1A,2A,3A,4A"; # The list of attenuator locations in the ZTM
my Gatt location = split /,/, ;

my = 40;

my = "ZTM.exe"; # The .exe providing an interface to the ZTM DLL

my (cmd;

foreach my (Gatt location) {

# Loop for each attenuator location

# Set attenuator in this location

@cmd = ( , "-s $serial number :RUDAT:S$att location:ATT:S$value");
my gx{@cmd} ;
print "ZTM Series response: Sreturniva;ue\ﬂ”;

# Confirm attenuation setting for this attenuator

@Gemd = ( , "-s $serial number :RUDAT:Satt location:ATT?");
= gx{@cmd};
print "Attenuator $att location set to S$return value\n";
}
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B6c - Ethernet Control Using HTTP

These examples demonstrate control of Mini-Circuits’ PTE products over a TCP/IP network by making

use of Perl's LWP Simple interface.

B6c.i - ZTM Series Modular Test Systems

Send HTTP commands to set and read attenuators within the ZTM Series test system.

#!/usr/bin/perl
use strict;
use warnings;

foreach my ©S- (Gatt _location) {

# Set attenuator in this location

print "ZTM Series response:

$return ve

use LWP::Simple; # Use
my Svalue = 40;

my Sip address = "192.168.9.74"; # The
my Satt list = "1A,2A,3R,4A"; # The
my Gatt location = split /,/, Satt list;

# Loop for each attenuator location

the LWP::Simple interface for HTTP

ZTM Series serial number

list of attenuator locations in the ZTM

my Sreturn value = get("http://$ip address/:RUDAT:$att location:ATT:$value");
Sretnrnivalne\n";

# Confirm attenuation setting for this attenuator
» ue = get("http://$ip address/:RUDAT:Satt location:ATT?");
print "Attenuator Satt location set to Sreturnivalue\n";
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B7 - LabVIEW Worked Examples

B7a - USB Control Using the ActiveX DLL

B7a.i - Power Sensors

These instructions demonstrate control of Mini-Circuits power sensors in LabVIEW using
Mini-Circuits’ supplied ActiveX DLL file. The same methodology applies to the full range of
Mini-Circuits’ PTE (Portable Test Equipment); substituting the relevant DLL file and functions

into the instructions below.

1. Install and Register the DLL

Install the supplied DLL file (mcl_pm.dll) to the relevant Windows system folder and register
using the Windows regsvr32 program (see the product Programming Manual for full details).

Create a New VI (Virtual Instrument) and Reference the DLL

Open LabVIEW with a new, blank VI.

In the Block Diagram window (accessible by pressing Ctrl+E), select Functions Palette
from the “View” menu at the top of the screen.

Click through the Connectivity palette to the ActiveX sub-palette. Select the Automation
Open function and place it on the block diagram.

Addons ) ActiveX

Static VIRefe...

Fig B7-i - Place an ActiveX Automation Open function

Right click on the Automation Refnum terminal on the left of the Automation Open
function and create a control.

Right-click on the new control, choose "Select ActiveX Class" to the object selection
window.

-U
u§ 13 Select Object From Type Library ==

Type Library

‘ Version 13 E|

Objects

Show Creatable Objects Only

mewlVDataChooser (LabVIEWPIugins.mxwlVDataChoose »
mwlVDataViewer (LabVIEWPIlugins.muxwl VDataViewer 1)
miwl VMultiDataChooser (LabVIEWPlugins.mowl VMultiD
mwl VVIWrapper (LabVIEWPlugins.mwl VDataViewer.1)

Fig B7-ii - LabVIEW object selection window

Mini-Circuits Portable Test Equipment Programming Manual B-65

22-Sep-15 (A3)


http://www.minicircuits.com/support/software_download.html

=Mini-Circuits’

Click "Browse..." and select the mcl_pm.dll file from the compluter's system folder.
The object selection window will show all of the available classes contained in the DLL;
highlighting the "Show Creatable Objects Only" option should limit the list to the correct

class, shown as "USB_PM (mcl_pm.USB_PM)". Select this and cick OK.

Y 8;
o'Es

i Y
13 Select Object From Type Library (oo

Type Library

mel_pm Version 1.0 |Z|

Objects
| Show Creatable ects On
[¥] Shaw C ble Obj Only

USB_PM (mcl_pm.USB_PM) -~

’ QK ] ’ Cancel ] [ Help ]

—

Fig B7-iii - Select the USB_PM class

Right click on the Error In terminal of the Automation Open function and create a new
control, Error In.

Amcl_pm._USE_PM

_1%1

Visible Items »
Help

Examples

Description and Tip...

Breakpoint »
ActiveX Palette 4

Dialog & User Interface Palette  »
Cluster, Class, & Variant Palette »

Control
Replace or.1 e
Indicator
select ActiveX Class 3
Properties

Fig B7-iv - Create Error In control
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3. Connecting to the Power Sensor

a. From the ActiveX sub-palette, choose Invoke Node and place the node on the block

diagram.

Express. -1 Connectivity

Addons ActiveX

Select a VI If! "

- Libraries &E.. 1] Activex

K4 24 P Invoke Node {ActiveX)
=] == + [ )
NET  Input Device..  ActiveX | cn = 5

Automation.. CloseRefere.. ToVariant  Variant To D...

o

E
s

Property No... Invoke Mode... Register Eve.. Unregister ...

o

Static VI Refe...

Fig B7-v - Create the first Invoke Node

b. Connect the right Automation Refnum terminal of the Automation Open function to the
Reference terminal on the Invoke Node.

¢. Connect the Error Out terminal of the Automation Open function to the Error In terminal
of the Invoke Node.

d. Click on the Method of the Invoke Node to display a list of all available functions and
select “Open_Sensor”.

Visible Iterns 4
Help For Invoke Mode

Description and Tip...

Breakpoint 4

Select Method » Browse..,

ActiveX Palette » Close_Sensor

Create » CloseConnection
Get_fMvailable_SM_List

Replace »

GetDeviceTemnperature
GetFirmwarelnfo
Downcast to Class GetFirmwareWer
Marne Format 3 GetOffsetValues
GetSenserModelMame
GetSensorsM
GetStatus
GetUSBDeviceHandle
GetUSBDeviceName
Init_PM
Open_AnySensor

ReadImmegeP‘ower

ReadPower

Properties

ReadPower_AsLinux
ReadVoltage
ResetCPU
SetFasterMode
SetOffsetValues
SetRange

Fig B7-vi - The available power sensor functions, defined in the DLL

e. Right-click the Input terminal of the SN_Request parameter and create a numeric
control.
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An indicator can be added to the Open_Sensor Node to confirm whether the operation
was successful; click through the Programming palette to the Comparison sub-paletter
and select the "Not Equal to 0?" operation. Place this on the block diagram and connect
to the Output terminal of the Open_Sensor Node.

%] Functions C{Saarr_h‘
Programming v
) ¥
]
&= 2
Structures Array Cluster, Clas...
=’ v F=l
=
Numeric Boolean String
BN N =
[z 21 Comparison
Comparison Mot Equal To 07
¥
O > & = B> > B>
File /O Equal? Not Equal? Greater? Less? Greater OrE... Less OrEqual?
¥
@D
de 23 > o> > 3 -
Synchronizat..| EqualTo0? Not EqulyTo.. Greater Than.. LessThan0? Greater OrE.. Less Or Equa.
Measurement 1] % Lz
Tnstrument /0 B £3 e >
Mathematics Select Max & Min  In Range and... NotANumb.. EmptyAmay? Empty String...
Signal Processil Ig> IE @ I} E;
Data C
#ta tommun) Decimal Digit?  Hex Digit? Octal Digit? Printable?  White Space?  Lexical Class
Connectivity
e | 2] b
Addons Comparison Fixed-Point ...
Select a VL.,

S

Fig B7-vii - Place the "Not Equal to 0?" comparison operator

Right click on the output of the "Not Equal to 0?" comparison operation and create an
indicator.

If multiple power sensors are to be connected then a serial number should be entered in
the numeric control, otherwise it can be left blank.

Following the Open_Sensor Node, the user can place any number of additional nodes in
sequence to perform all operations required of the power sensor. The Reference In and
Error In terminals of each new node should be connected to the Reference Out and Error
Out terminals of the previous nodes.

4. Setting the Calibration Frequency

Select Invoke Property from the Connectivity palette, ActiveX sub-palette and place it on
the block diagram.

[omeay ]
Express )} 1 Connectivity |
Addons ) ActiveX =
Selecta VL. m ' EHLctreX =
E Mode (ActiveX)
Libraries 8 E... fd Gi; %1
et o e | 9E o
.EIHU 5&. g Automation ... Close Refere..  ToVariant  Variant To D...
NET Input Device ... ActiveX
nput Device v @ @
Propel k o.. Invoke Node.. Register Eve.. UnregisterF...
Static VI Refe... |

Fig B7-viii - Creating an ActiveX Property Node
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Right-click on the new property node and select "Freq" from the "Select Property" menu

optio

n.

JE= UsEPM

Pro

Change All To Write
Visible terns »
Help For Property Node

Description and Tip...

Breakpoint 3
ActiveX Palette »
Select Property 4 Browse...
Change To Write AVG
Add Element AvgCount
Rermowve Element Format_m\
OffsetValue
Replace 4
OffsetValue_Enable
Mame Format 3

Ignore Errors inside Node

Properties

Fig B7-ix - The available power sensor properties, defined in the DLL

The LabVIEW default for the property is to read so right-click on it and select "Change To
Write".

o= UsEPM S
F

req

Fig B7-x - Set the property to "write" rather than "read"

Change All To Write

Visible fems »
Help For Property Mode
Description and Tip...
Breakpoint [ 3
Select Property »

ActiveX Palette

Add Element g

Ignore Errors inside Node

»
MNurmeric Palette »
Create 3
Replace b
MName Format »

Properties

Right-click on the Input terminal of the Set Frequency Property and create a constant so
that the user can specify the frequency.
Connect the Reference In and Error In terminals of the property to the Reference Out and

Error Out terminals of the Open_Sensor Node.
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5. Reading the Power Sensor

Create a new Invoke Node and set the method to "ReadPower".

Create a numeric control on the Output terminal of the Read Power Node to display the
power.

Create a further Invoke Node and set the method to "GetDeviceTemperature".

Create a numeric control on the Output terminal of the GetDeviceTemperature Node to
display the temperature.

Connect the Reference and Error terminals in sequence.

6. Disconnecting

a. The final Invoke Node in the program should be set with the “Close_Sensor” function in
order to properly close the USB connection to the power sensor.

b. The final step in the LabVIEW sequence is to create a Close Reference function from the
Connectivity palette to terminate the reference to the DLL file. The Reference In and
Error In terminals of the Close Reference function should be connected to the respective
terminals of the Close_Sensor Node.

M-easurementL"O » 21 ActiveX
Instrument IO » Close Reference
Mathemat > =
S.E smene - 41 Connectivity 0%’
ignal Processing ' " . -
ActiveX Automation .. Close Refere..  ToVariant  Variant To D...
Data Communication } L =
™ B
Express ! Libraries & E... Property Mo... Invoke Mode.. Register Eve.. UnregisterF...
Addons } h"'éf b @
Select a VL. B a& g @
w NET Input Device ... ActiveX Static VI Refe...
Fig B7-xi - Creating the Close Reference function from the ActiveX sub-palette
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7. Continuous Readings

a. The read power and temperature sequence can be configured to run continuously until
stopped by the user. To do this, select "While Loop" from the Programming palette,

Structures sub-palette.

1 Functions Q, search|
Programming »
D' | -
s 1 Structures
Structures While Loop
&
B led ey
Numeric Forloop  WhileLoop Timed Struct...
' =
>
Comparison | Case Structure Event Struct... In Place Ele..
y
(1]
FileVO | FlatSequence Stacked Seq...
y
SN -

Diagram Dis...

Measurement

Instrument /0,

Mathematics | Shared Varia...
[y

od

Decorations

Synchronizat...

Signal Processit
Data Communi
Connectivity

Conditional ... Formula Node

[a]
Local Variable ~Global Varia...

Feedback No...

Fig B7-xii - LabVIEW's programming structures

b. Dragthe while loop so that it encompasses the Set Frequency Property, the ReadPower
Node and the GetDeviceTemperature Node but not the open/close nodes.
c. If a Stop Button was not created automatically then right-click on the loop condition and

select “Create Control” to place the button in the loop.

mel_pm, USB_PM:

Sud _USBPM 3
Open_Sensor o
+ SM_Request

Connected?

Freg

o

&+ _USE_PM Sl "+

_USB_PM ﬂ;‘;{gutuss_w

errar out

== _USB_PM _P!|_,,,,,,,,,|

etDeviceTemperature |

| Close_Sensor

ReadPower

l:l""' TemperatureFormat

GetDeviceTemperature

iz

B
stop

Fig B7-xiii - Complete VI including the While loop for continuous reading
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B7a.ii - Programmable Attenuators

These instructions demonstrate control of Mini-Circuits programmable attenuators in
LabVIEW using Mini-Circuits’ supplied ActiveX DLL file. The same methodology applies to the
full range of Mini-Circuits’ PTE (Portable Test Equipment); substituting the relevant DLL file
and functions into the instructions below.

These instructions were prepared using LabVIEW 8.5 to demonstrate compatibility with older
versions of the environment.

1. Install and Register the DLL

Install the supplied DLL file (mcl_rudat.dll) to the relevant Windows system folder and
register using the Windows regsvr32 program (see the product Programming Manual for full
details).

2. Create a New VI (Virtual Instrument) and Reference the DLL

a. Open LabVIEW with a new, blank VI.

b. In the Block Diagram window (accessible by pressing Ctrl+E), select Functions Palette
from the “View” menu at the top of the screen.

c. Click through the Connectivity palette to the ActiveX sub-palette. Select the Automation
Open function and place it on the block diagram.

d. Right click on the Automation Refnum terminal on the left of the Automation Open
function and create a control.

e. Right-click on the new control, choose "Select ActiveX Class" and click "Browse..."

Keaa_on ’
mcl_RUDAT._USB_DAT Lml N A

Visible Items 14

Find Control

Hide Contral "+ _USB DAT 3
Change to Indicator Connect ¥
Change to Constant
Description and Tip... fra

Connected

ActiveX Palette 4
Create 4
Data Operations >

Select ActiveX Class b

J View As Icon

Properties

Fig B7-xiv - Place an Automation Open function and select the ActiveX class
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f.

Browse to the computers system folder and select the mcl_rudat.dll file.

Select the Automation Library to Open @@

Look in: | £ system32 v/

O # £° @

N (%) mel_pm.dl
9 (&) mcL_pm_sz.dl

My Recent || mel_PM_Control.ocx
Documents | [ mcl_pm_DotNet_32.dI

%) mel_pm_old.dil

[ mL_pws.di
Desktop [3)mel_RF_Matrix_Controller6d.di

[ mel_RF_switch_Box32.dl
2] mel_RF_Switch_Boxed.di
(%] McL_RF_switch_Box.dl
| %) mel_RF_switch_Controllers4.di
[2)MCL_RF_Switch_Controller.dl

2] MCL_RF_switch_Controller_new.dll
- 5 [#)mcL_Rs232_UsB_To_spLdll

%) mel_Rs232_USB_To_sPI_64.dl

My Documents

My Computer

oI

(%) mcl_RUDATE4. dll
3

RUDAT.dll
Test Board.dl

[#mq
(2 me
[Em

Company: Mini-Circuits
File Version: 3.1.0.11

Date Created: 14/02/2013 |

Size: 116 KB

() mahep.di

) mdimon.dil

%) mdminst.dil

| %) MDT2FWes.DLL
%) mdwmdmsp.di
%] MEunICOD DL
(&) mfz216.dI

%] MFC30.0LL

>
- Flanane mel_RUDAT di v| 0K
My Network  Files of type: Type Libraries (tlb:" olb” ocs;" di) v| Cancel

Fig B7-xv - Select the mcl_rudat.dll file

Select the “USB_DAT (MCL_RUDAT.USB_DAT)"” class when prompted.

[ ¥ Select Object From Type Library X

Type Library

mcl_RUDAT Version 1.0

B ‘ Browse..

Objects

[ show Creatable Objects Only
_ETR_DAT (mcl_RUDAT.LISB_DAT) A
_USB_DAT i
ETR_DAT (mcl_RUDAT ETR_DAT)
USE_DAT (c]_RUDAT.USE_DAT)

‘ ¥

Fig B7-xvi - Select the USB_DAT class

Right click on the Error In terminal of the Automation Open function and create a new

control.

To save space on the block diagram, right-click the Error In icon and uncheck the “View

As lcon” option.
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3. Connecting to the Attenuator

a. From the ActiveX sub-palette, choose Invoke Node and place the node on the block
diagram.

b. Connect the right Automation Refnum terminal of the Automation Open function to the
Reference terminal on the Invoke Node.

c. Connect the Error Out terminal of the Automation Open function to the Error In terminal
of the Invoke Node.

d. Click on the Method of the Invoke Node to display a list of all available functions (defined
in the mcl_rudat.dll file), select “Connect”.

» "+ _USE_DAT 2|
’—?Is’(c Visible Items p ed
— Help For Invoke Node
Description and Tip...
== Breakpoint > Browse. ..
L TR
Relink Invoke Node ConnectByAddress 3
ActiveX Palette p |  Disconnect
Create > Get_Address
Get_Avallable_SN_List
Replace P Get_StartUpatt
Get_StartUpAttIndicator
GetEthernet_CurrentConfig
Name Format > GetEthernet_IPAddress

GetEthernet_MACAddress
Properties GetEthernet_NetworkGateway

Fig B7-xvii - Select the Connect method for the Invoke Node

e. Right-click the Input terminal of the SN parameter and create a numeric control.

f. If multiple attenuators are to be connected then a serial number should be entered in
the numeric control, otherwise it can be left blank.

g. Following the Connect Node, the user can place any number of additional nodes in
sequence to perform all operations required of the attenuator. The Reference In and
Error In terminals of each new node should be connected to the Reference Out and Error
Out terminals of the previous nodes.

4. Setting Attenuation

a. Create a new Invoke Node and set the method to "SetAttenuation".

b. Connect the Input terminal of the Set Attenuation Invoke Node to the Connect Invoke
Node.

c. Create a numeric control to allow the attenuation to be adjusted and connect this to the
"TotalAtt" input terminal of the Set Attenuation node.
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5. Reading Attenuation

Create a new Invoke Node and set the method to "Read_Att".

Connect the Input terminal of the Read Attenuation Invoke Node to the Connect Invoke
Node.

Select method Read_att.

Create a numeric control to display the attenuation and connect it the "CAtt1" Output
terminal of the Read Attenuation node.

6. Disconnecting

a. The final Invoke Node in the program should be set with the “Disconnect” function in
order to properly close the connection to the attenuator.
b. The final step in the LabVIEW sequence is to create a Close Reference function from the
Connectivity palette to terminate the reference to the DLL file. The Reference In and
Error In terminals of the Close Reference function should be connected to the respective
terminals of the Disconnect function.
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B7a.iii - ZTM Series Modular Test Systems

These instructions demonstrate control of Mini-Circuits ZTM-X modular test systems in
LabVIEW using Mini-Circuits’ supplied ActiveX DLL file. The same methodology applies to the
full range of Mini-Circuits’ PTE (Portable Test Equipment); substituting the relevant DLL file

and functions into the instructions below.

1. Install and Register the DLL

Install the supplied DLL file (ModularZT.dll) to the relevant Windows system folder and
register using the Windows regsvr32 program (see the product Programming Manual for full

details).
2. Create a New VI (Virtual Instrument) and Reference the DLL

a. Open LabVIEW with a new, blank VI.

b. In the Block Diagram window (accessible by pressing Ctrl+E), select Functions Palette

from the “View” menu at the top of the screen.

c. Click through the Connectivity palette to the ActiveX sub-palette. Select the Automation

Open function and place it on the block diagram.

- —
43 Untitled 2 Block Diagram

File Edit View Project Operate Tools Window Help

o = OE|L.D|IE' 3 |15ptAppI|cat|on Font |~ HEDV ”:u_u' | |@b'”4"é| ‘* Search

<] Functions QSEar(h*
Programming L4
Measurement /0 L4
Instrument /O 4
Vision and Motion L4
Mathematics L4
Signal Processing L4

3

3

Data Communication

h__J T ?_@_gg

%ll@\l@ INEEEEEEE

Control Design & Simulation } -] Connectivity
Express ) Activel
m "
a g e | =
Libraries 8.E...
Input Signal Analysis Output o
P : ] .Y B : th 8 ép __Q o >|
L) (i :
e @ Tz o 431 ActiveX
.MET Input Device ... ActiveX Autemation Open
Sig Manip Exec Control  Arith & Com... - o
v
2 £
4| Addons 4 H %ﬁ
Yo Favorites 4 Automation ... Close Refere..  ToVariant  Variant To D...
User Libraries + [T
Select a VI... @ X
& Property No... Invoke Node.. Register Eve.. UnregisterF..
Change Visible Palettes... Iﬁ
Static VI Refe...

Fig B7-xviii: Path to Automation Open in the ActiveX sub-palette, with Automation Refnum highlighted

d. Right click on the Automation Refnum terminal on the left of the Automation Open

function and create a control.
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e. Right click on the new control, choose the ‘Select ActiveX Class’ option and browse to the
location of the ModularZT.dll file.

Automation Refnum

= 3l

] h=i
Visible Iterns 4
Find Control

Make Type Def.

Hide Control
Change to Indicator
Change to Constant
Description and Tip...

ActiveX Palette 4
Create 4
Data Operations b

SRR AN EEN A s MCL_RF_Matrix_Controller. USB_RF_Matrix

—— Browse...
P . View Aslcon s

Properties

Fig B7-xix: Menu options for the Automation Refnum terminal

After selecting the DLL file, choose “USB_Control” from the list of objects presented.

g. Right click on the Error In terminal of the Automation Open function and create a new
control.

h. To save space on the block diagram, right-click the Error In icon and uncheck the “View
As Icon” option.

3. Identifying the Serial Numbers of all Connected ZTM-X Systems

This section makes use of the Get_Available_SN_List DLL function to provide a drop-down list
of all connected serial numbers, allowing the user to choose which system to connect. If the
serial numbers are already known or only a single system is connected then this process can
be omitted.

a. From the ActiveX sub-palette, choose Invoke Node and place the node on the block
diagram.

b. Connect the right Automation Refnum terminal of the Automation Open function to the
Reference terminal on the Invoke Node.

c. Connect the Error Out terminal of the Automation Open function to the Error In terminal
of the Invoke Node.

d. Click on the Method of the Invoke Node to display a list of all available functions (defined
in the ModularZT.dll file), select “Get_Available_SN_List”.

e. Right-click the Input terminal of the SN_List parameter and create a blank constant. The
constant will provide the SN_List parameter to the Get_Available_SN_List function.

ModularZT._USE_Control

ne+ _USB_Control
Get_Awvailable_SM_List+

H ] SN_List -

error in (no error)
IE I oo

Fig B7-xx: Block diagram including Automation Refnum and Invoke Node controls

f. From the Programming palette, go to the Comparison sub-palette. Select the Not Equal
To 0 function and place it on the block diagram.
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Connect the Get_Available_SN_List terminal of the Invoke Node to the input of the Not
Equal To O function.

Create an Indicator at the Output terminal of the Not Equal To 0 function. The output of
the Get_Available_SN_List function will be 0 (failure to connect) or 1 (successfully
connected) so the indicator should light up when the retrieval of the serial numbers is
successful.

Right-click on the Indicator and rename to “Get SN List Success?”.

ModularZT._USB_Control _m Functions QSaar:hl
Bt _USB_Control § Express 3
Geum.|ab|e,5N7L‘g¢.~{§>E Get SM List Success? = = =
I SN_List ; l‘% %
errorin (no enor) — s =3
Input Signal Analysis Qutput
el 'l ez
<21 Arithmetic & Comparison I'e

Express Comparison Arith & Com...

([ :

Time Domain
Gl
B
Comparison

Formula
= [

=] Express Comparison

Mot Equal To 07

> [ (> k> = B>

Not Equal? Less Or=7

=B B B B B

Equal To 07 Not Equal To... Greater Than... Less Than 07 Less Or=07

a2

Select Comparison

Fig B7-xxi: Adding the Not Equal To O function and “Get SN List Success?” indicator

. Equal? Greater? Less? Greater Or =7

Greater Or = ...

Place a While Loop (found in the Programming palette, Structures sub-palette) on the
block diagram, external to the previous objects.

Delete the stop button if it was included automatically but not the loop condition (the
red dot).

Place a Match Pattern function (found in the Programming palette, String sub-palette)
inside the While Loop.

Connect the output of the “SN_List” parameter (from the Get_Available_SN_List node)
to the String input terminal of the Match Pattern function.

Create another empty string constant outside the While Loop, connected to the Regular
Expression terminal of the Match Pattern function. This is because each SN that the
Node outputs will be separated by a blank space.

Connect the Before Substring terminal of the Match Pattern function to the right-hand
edge of the While Loop.

Right-click on the Loop Tunnel between the “SN_List” parameter and the String input
terminal of the Match Pattern, select ‘Replace with Shift Register’. The mouse cursor
will automatically change to signify the other end of the Shift Register, click on the Loop
Tunnel at the right-hand edge of the While Loop to place it.
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aa.

bb.

CC.

dd.

ModularZT._USB_Control

. Get SN List Success?

error in (no error)

1]

Fig B7-xxii: Block diagram with While Loop and Shift Register

Place a Trim Whitespace.vi from the String sub-palette inside the While Loop.

Connect the After Substring terminal of the Match Pattern function to the input of the
VL.

Place a Build Array function (found in the Programming palette, Array sub-palette) in the
While Loop and expand it to have two inputs by dragging the bottom edge down

An empty String Array constant is needed for the Build Array function. Select Array
constant from the Array sub-palette and place it outside the While Loop.

Place another String constant on the block diagram and drag it into the Array constant
box to create the empty String Array.

Connect the String Array constant to the first Input terminal of the Build Array function.
Connect the Trimmed String terminal of the Trim Whitespace VI to the second terminal
of the Build Array function.

Connect the output of the Build Array function to the edge of the While Loop and create
another Shift Register, with the other end at the empty String Array Loop Tunnel.

Place a String Length function (from the String sub-palette) inside the While Loop.
Connect the Input terminal of the function to the After Substring terminal of the Match
Pattern function. This will form a junction since the After Substring terminal is also
connected to the Trim Whitespace VI.

Connect the Length output terminal of the String Length function to the input of a new
Equal to 0 function (found in the Comparison sub-palette).

Connect the output of the Equal to 0 function to the loop condition. If the output of the
String Length function is 0 it will indicate that there are no more serial numbers and the
Equal to 0 operator will cause the loop to stop.

ModularZT._USE_Contral

5+ _USB_Control 5
..... GetiAva\Iah\eiSNiLlsth{Eb‘E Get SN List Success?

i D""“" SN_List fi
errarin (no error)  § . [
[ = % Hmd : -

0

Fig B7-xxiii: While loop with exit check

On the Front Panel of this VI, create a drop-down menu by placing a System Combo Box
function (found in the Systems palette, String & Path sub-palette).

On the Block Diagram, right click the corresponding System Combo Box function, create
a Strings[] Property Node by selection “Create”, “Property Node”, then “Strings[]”.
Place the Strings[] Property Node outside the While Loop.
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ee. Right click the Strings[] Property Node and select “Change to Write”.

ff. Rename the System Combo Box function to “SN_List”. Right-click and un-tick “View As
Icon” to save space on the block diagram.

gg. Connect the output from the Shift Register that follows the Build Array function to the
input of the Strings[] Property Node.

hh. Connect the Error Out terminal of the _USB_Control Node to the Error In terminal of the
Strings[] Node.

ii. Create another While Loop and arrange it so that it encompasses everything from the
Automation Open function onwards.

ji.- If a Stop Button was not created automatically then right-click on the loop condition and
select “Create Control” to place the button in the loop.

ModularZT._USB_Control

_ﬂ w4 _USB_Control Ef

il Ge’(_A\taiIable_SN_Listn-iﬁ>-\E Get 5N List Success? SM List
i SI_List :
error in (no error}  § = Q @
@ TF SM List
{7 m— 7]
FStrings[]
n __.____.]
= i 4]
e ey =
;@_‘g B |— = -
i
| =5

Fig B7-xxiv: While Loop encompassing the steps to get the serial number list

kk. On the Front Panel, change the Stop Button text from “Stop” to “Connect”.
4. Connecting to a ZTM-X Test System

a. Create a new Invoke Node outside the While Loop.

b. Connect the Reference Out terminal of the Get_Available_SN_List Node to the Reference
terminal of the new Invoke Node.

c. Select “Connect” as the method for the new node.

d. Connect the Error Out terminal of the Strings[] node to the Error In terminal of the
Connect node.

e. Connect the output terminal of the SN_List combo box to the SN input terminal of the
Connect Node.

f. During execution, the program will not get to this stage until the While Loop has exited,
the result being that the program will populate the drop-down box with all serial
numbers and wait for a user input. The program will continue when the user selects the
desired serial number and clicks the Connect button. If the process of identifying serial
numbers is not required (see step 3 above) then the “Connect” function can be used in
place of the “Get_Available_SN_List” function and everything that followed.

g. Following the Connect Node, the user can place any number of additional nodes in
sequence to perform all operations required of the ZTM-X system. The Reference In and
Error In terminals of each new node should be connected to the Reference Out and Error
Out terminals of the previous nodes.

h. The final Invoke Node in the program should be set with the “Disconnect” function in
order to properly close the connection to the ZTM-X system.

i. The final step in the LabVIEW sequence is to create a Close Reference function from the
Connectivity palette to terminate the reference to the DLL file. The Reference In and
Error In terminals of the Close Reference function should be connected to the respective
terminals of the Disconnect function.

Mini-Circuits Portable Test Equipment Programming Manual B-80
Appendices 22-Sep-15 (A3)



=Mini-Circuits’

j. An Error Out indicator should be added by right clicking on the Error Out terminal of the
Close Reference function and creating an indicator to show the result.

ModularZT._USB_Control

Ly =+ [ B+ _USB_Control § 1%+ _USB_Control {[— Bt _USB_Control B[ error out
o Get_Available SN_Listfiy>, Connect | Connection? |
O SH_List (- 0 SN
error in (no error) E
Pu e
co ) :
=
T =
=k -
B e ctop
' E
|
Fig B7-xxv: Final program (additional functions to be placed after "Connect")
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B7b - USB Control Using the .Net DLL

B7b.i - Programmable Attenuators

These instructions demonstrate control of Mini-Circuits programmable attenuators in
LabVIEW using Mini-Circuits’ supplied .Net DLL file. The same methodology applies to the full
range of Mini-Circuits’ PTE (Portable Test Equipment); substituting the relevant DLL file and
functions into the instructions below.

1. Install the DLL

Install the supplied DLL file (mcl_rudat64.dll) to the relevant Windows system folder (see the
product Programming Manual for full details). Since this is a .Net DLL rather than ActiveX, it
should not be registered.

2. Create a New VI (Virtual Instrument) and Reference the DLL

a. Open LabVIEW with a new, blank VI.

b. Inthe Block Diagram window (accessible by pressing Ctrl+E), select Functions Palette
from the “View” menu at the top of the screen.

c. Click through the Connectivity palette to the .Net palette. Select the Constructor Node
and place it on the block diagram.

& USB_RUDAT 5

Visible Items >
Help
Examples

Description and Tip...
Breakpoint > I

Select Constructor...

NET Palette »
Create 4 1=
S , e

oo Constructor ... Property No... Invoke Node... Close Refere...

»
EE 3
Properties El net

To More Gen... To More Spe... .NET Object... To .NET Obj...

I Set Attenuation (dB)

Register Eve... Unregister F... Static VI Refe... i

Fig B7-xxvi - Path to the Constructor Node in the .Net palette
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d. Right-click on the new control, choose the "Select Constructor" option and browse to the
location of MCL_rudat64.dll file.

5 USB_RUDAT §

S@ oo

-t

ation <«

ig B7-xxviii -

13 Select NET Constructor i {3 Select the .NET Assembly to Open ]
Asemnly S . Lookin: J) SysWOW64 - 0 m
mcl_RUDAT64(1.0.0.2) | =
1 EI‘ 8 @ Name Date modified Type
Objects & 11 0409 140720090837 Fie foldl—
o mcl RUDAT6S = Recent Blacest (1033 01/01/200601:32 File fold:
: 1. Advancedinstallers 21/03/20130446  File fold:
| b ar-sA 14/07/200906:20  File folds
Desktop 1. bg-BG 14/07/200906:20  Filefold ||
—_— ) camp 10/12/20121147  Filefolds
= 1. catroot 14/07/200905:35  File folds
Libraries . catroot2 14/07/2009 05:35 File fold:
b )i com 14/07/200908:37  File folds
Conetiuctor &\“ 1. config 14/07/2009 06:20 File fold:
A - | Computer i es-CZ 08/04/201303:26  File folds
- L cvirte 01/01/2006 03:03 File fold:
‘ 1. da-DK 08/04/201303:26  File folds
Network & df.DE 08/04/2013 03:26 Filefoldl <
o < ‘\ i u nnm7mAta 1At Focoia
File name: [ v 0K "
et it -
e
Fig B7-xxvii - Selecting the mcl_rudat64.dll .Net assembly
After selecting the DLL file, choose “USB_RUDAT” from the list of objects presented.
Right-click on the Error In terminal of the Constructor Node and create a new control.
Choose Invoke Node from the .Net Palette.
Connect the Constructor Node to the Invoke Node control.
ooy
Se
Set Attenuation (dB) b
& w3 USB_RUDAT ul J
Connect
o Visible Items p cted? Bt US
Help For Invoke Node Re
Examples |
Description and Tip...
Breakpoint »
Select Method »
Numeric Palette » (T3] % @ =
Create » 1] ¢
Constructor ... Property No... Invoke Node... Close Refere...
Replace » -
[zl E1 =
ct E net
Downcast to Class To More Gen... To More Spe... .NET Object... To .NET Obj...
Name Format » .
| o
Properties i z .
Register Eve... Unregister F... Static VI Refe.
=t a bt v.fl
Placing an Invoke Node
B-83
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i.  Right-click on the Invoke Node and choose the "Select Method" option to view all
functions defined in the mcl_rudat64.dll DLL.
j. Select the "Connect" function.

. 3 USB_RUDAT B B
e 2 ‘ rOWSse...

v Connect(String& SN)
ConnectByAddress(Int32 Address)
Disconnect()

Equals(Object obj)

Get_Address()
Get_Available_SN_List(String8 SN_List)
Get_StartUpAtt()
Get_StartUpAttIndicator()

2% USB_RUDAT R

D co;\?isibleltems > GetEthernet_CurrentConfig(Int32& IP1, Int
: Help For Invoke Node GetEthernet_IPAddress(Int328& bl, Int32& |
Examples GetEthernet_ MACAddress(Int32& MACL, I
Description and Tip... GetEthernet_NetworkGateway(Int328& bl, I
Breakpoint » GetEthernet_ PWD(String& Pwd)
GetEthernet_SubNetMask(Int328&: b1, Int32
GetEthernet_TCPIPPort(Int32& p)
.NET Palette » GetEthernet_UseDHCP()
Create » GetEthernet_UsePWD()
Renlace T : GetExtFirmware(Int328 a0, Int32& al, Int3:

Fig B7-xxix - Select the attenuator's Connect function

k. If more than one attenuator will be physically connected then the Connect function
requires the serial number of the relevant attenuator to be supplied. Create a numeric
control to store the serial number and connect it to the input terminal of the "SN"
parameter. This control can be left blank if only one attenuator is connected.

Serial No.
| B w4 USB_RUDAT 5

Connect )
B N 3 Start Up Cor
I },,__,..,-_. S T
PR

Fig B7-xxx - Create a numeric control for the attenuator's serial number
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3. Setting Attenuation

a. Create a new Invoke Node and set the method to "SetAttenuation".

b. Connect the Input terminal of the Set Attenuation Invoke Node to the Connect Invoke
Node.

c. Create a numeric control to allow the attenuation to be adjusted and connect this to the
"TotalAtt" input terminal of the Set Attenuation node.

pe—
m

10 .

Loop Connected? 2

Set Attenuation (dB)

= Visible Items »
Find Control S USE_RUDAT § -
Hide Control Read_Att Read Attenuation
Change to Indicator CAttl I
Change to Constant
m Description and Tip...

Numeric Palette »

Create > 32"
Data Operations » [> |> |> |> ‘
Advanced » Add Subtract Multiply Divide Quotient & ...  Conversion
T+ 4
+ View Aslcon > > |§> |ﬁ>
Representation > Increment Decrement  Add Array El... Multiply Arra... Compound ... Data Manipu...
z [—"
Properties [b Iﬁ> Iﬁ) Iﬁ} I@ ‘
%m— Absolute Val... Round To N.. Round Towa... Round Towa... Scale By Pow..  Complex
m [ »
> > > > >
| sy
Square Root Square Negate Reciprocal Sign Scaling
= [Py
=]
Numeric Co... Enum Const... Ring Constant Random Nu... Expression N.. Fixed-Point
»
-
mecesz2 1 [
} } } } } } +Inf -Inf Machine Eps... Math Consta...
AR il § e
Fig B7-xxxi - Placing the "SetAttenuation" node and numeric control to set attenuation

4. Read Attenuation

a. Create a new Invoke Node and set the method to "Read_Att".
b. Connect the Input terminal of the Read Attenuation Invoke Node to the Connect Invoke
Node.
c. Select method Read_att.
d. Create a numeric control to display the attenuation and connect it the "CAtt1" Output
terminal of the Read Attenuation node.
| o (45} o | iy
© 4 USB_RUDAT §) i
e Fgﬁ Up Conndeted ? ¥ % USB_RUDAT § Ty
—L@‘ R e [
Fig B7-xxxii - The Read Attenuation Invoke Node with the numeric control to display the value
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B7c - Ethernet Control Using HTTP

B7c.i - Switch Boxes

These instructions demonstrate control of Mini-Circuits switch boxes in LabVIEW using HTTP
communication over an Ethernet network. The same methodology applies to the full range
of Mini-Circuits’ PTE (Portable Test Equipment), by sending the HTTP commands detailed in
the respective programming manuals.

The Mini-Circuits DLL file is not required for HTTP communication since LabVIEW provides an
HTTP GET function in the standard package.

1. Create a New VI (Virtual Instrument)

a. Open LabVIEW with a new, blank VI.
b. Inthe Block Diagram window (accessible by pressing Ctrl+E), select Functions Palette
from the “View” menu at the top of the screen.

2. Create a new HTTP GET function

a. Inthe Functions menu, click through Data Communications, to the HTTP Client sub-
pallette and place an HTTP Get function on the block diagram.

Functions

(=]

| Q Search l <2l Customize™
|» Programming
»  Measurement /'O
» Instrumentl/O
» Visien and Motion
»  Mathematics
¥ Signal Processing
¥ Data Communication
L Protocols
L HTTP Client
T
Opedle AT
N
Close Handle PUT
POST Multip... DELETE
HTTF I
=
Headers

HITE

I,
g
&

rifg

U
2
9

L
S |7 [
q bl

Fig B7-xxxiii - Finding the HTTP Get function block
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b. Right-click on the URL input terminal of the HTTP Get function and select Create >
Constant

Visible Items »
Help

Description and Tip...

Breakpoint .4
HTTP Client Palette 4
String Palette »
I — T
Control
Replace 4
i & Indicator

Fig B7-xxxiv - Create the string input constant to store the command

c. Place the string constant on the block diagram and enter the HTTP command to send
(omitting the "HTTP://"); for example "192.168.9.67/:MN?" to read the model name of a
switch with IP address 192.168.9.67.

192.168.9.67/:MN? G:LIEh

Fig B7-xxxv - The HTTP command to read model name

d. Right-click on the Body output terminal of the HTTP Get function and select Create >
Indicator to store the return value of the HTTP command

Model
192.168.0.67/:MN? T

Fig B7-xxxvi - HTTP Get function with output indicator

3. Add additional HTTP Get commands

a. Step 2 above can be repeated to add as many HTTP Get functions as needed

b. HTTP Get can also be used to set the switch by sending the relevant command in the
string constant, for example "192.168.9.67/:SETA=1" to set switch A to state 1; the
return value in that case would be 0 or 1 to indicate whether the command was

successful
Model
192,168,967/ MN?
GET
i —

SIN

192.168.9.67/:5M7 “
GET ElaE
L)% Ec

SET A=1
192.168.9.67/:5ETA=1 i
[ b
bl
SWPORT
192.168.9.67/:SWPORT? LU
L%
b

Fig B7-xxxvii - HTTP commands to read model name/serial number, set switch state and confirm result
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B8 - MATLAB Worked Examples

B8a - USB Control Using the ActiveX DLL

B8a.i - Switch Boxes

Overview

These instructions demonstrate how to control any Mini-Circuits USB switch box in MatLab
using the ActiveX DLL. The same methodology applies for the full Mini-Circuits range of PTE
(Portable Test Equipment); substituting the relevant DLL file and functions into the
instructions below.

1. Install and Register the DLL

Install the switch box’s DLL file (mcl_rf_switch_controller.dll) to the relevant Windows
system folder and register using the Windows regsvr32 program (see the product
Programming Manual for full details).

2. Declare the DLL Class

Use the actxserver function in Matlab to declare the DLL class and assign it to an object
that will represent the switch. The object can be given any name (eg: “sw1”) as long as it
complies with the naming rules in MatLab.

This process can be repeated in order to control multiple switch boxes simultaneously with
MatLab.

For example, to control two switch boxes that are to be referred to as “sw1” and “sw2”, the
following 2 commands would be needed:

>> swl = actxserver ('MCL RF Switch Controller.USB RF Switch')
>> sw2 = actxserver ('MCL RF Switch Controller.USB RF Switch')

The program should respond with:

swl = COM.MCL RF Switch Controller USB RF Switch
sw2 = COM.MCL RF Switch Controller USB RF Switch

3. Connect the Switch Boxes by Serial Number

The physical switch hardware must now be assigned to the software switch objects just
created (swl and sw2). Use the “Connect” function (defined in the switch DLL) with the
hardware serial numbers. In this example, the 2 switch boxes have serial numbers
11308230011 and 11308230015. MatLab will respond with “ans = 1" on success.

>> swl.Connect ('11308230011")
ans = 1
>> sw2.Connect ('11308230015")
ans = 1
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4. Send Commands

The 2 switch boxes are now configured for use and can be commanded as required. Use the
“swl” or “sw2” name before each command sent in order to address the correct hardware.

A full explanation of the available commands is included in the switch chapter of the
Programming Manual at http://www.minicircuits.com/softwaredownload/Prog_Manual-2-
Switch.pdf but some brief examples are below:

1) Set sw1 to state 4 and sw2 to state O:

>> sw1.Set_SwitchesPort(char(4))

ans=1
>> sw2.Set_SwitchesPort(char(0))
ans=1

2) Confirm switch states (first define 2 variables “Status” and “SwState” which can accept the
return values of the DLL function):

>> [Status,SwState]=sw1.GetSwitchesStatus(SwState)
ans=1

>> SwState

ans=4

>> [Status,SwState]=sw21.GetSwitchesStatus(SwState)
ans=1

>> SwState

ans=0

5. Disconnect the Switch Boxes

The switch boxes should be disconnected on completion of the switching routine using the
“Disconnect” function in the DLL:

>> swl.Disconnect
>> sw2.Disconnect

6. Display all Commands

If required, MatLab can print the full list of available commands to the console using the
“invoke” command:

>> swl.Invoke

GetConnectionStatus = Variant GetConnectionStatus(handle)

GetDeviceTemperature = [single, int16] GetDeviceTemperature(handle, int16)
Get_Available_SN_List = [int16, string] Get_Available_SN_List(handle, string)
Get_Available_Address_List = [int16, string] Get_Available_Address_List(handle, string)
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7. Summary

The above sections have been summarized as a complete series of commands below:

>> swl = actxserver ('MCL RF_Switch Controller.USB RF Switch')
swl COM.MCL _RF__Switch Controller USB__RF _Switch
>> sw2 = actxserver ('MCL RF Switch Controller.USB_RF Switch')
sw2 COM.MCL _RF__Switch Controller USB__RF _Switch
>> swl.Connect('11308230011"'")
ans 1
>> sw2.Connect('11308230015"'")
ans 1
>> swl.Set_ SwitchesPort (char (4))
ans 1
>> sw2.Set_SwitchesPort (char (0))
ans 1
>> [Status,SwState]=swl.GetSwitchesStatus (SwStatw)
ans 1
>> SwState
ans 4
>> [Status,SwState]=sw2l.GetSwitchesStatus (SwState)
ans 1
>> SwState
ans 0
>> swl.Disconnect
>> sw2 .Disconnect
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B8b - USB Control Using the .Net DLL

B8b.i - Switch Boxes

Overview

These instructions demonstrate how to control any Mini-Circuits USB switch box in MatLab
using the .Net DLL. The same methodology applies for the full Mini-Circuits range of PTE
(Portable Test Equipment); substituting the relevant DLL file and functions into the
instructions below.

1. Install the DLL

Install the switch's DLL file (mcl_rf_switch_controller64.dll) to the relevant Windows system
folder (usually \sysWOW®64\); there is no need to register .Net DLLs.

2. Provide the Location of the DLL File to MatLab

Use the NET . addAssembly function in Matlab to provide a handle to the DLL (so that
Matlab can locate it). The handle can be given any name that complies with MatLab’s
naming rules (eg: “MCL_SW”). This step only needs to be taken once, even if multiple
switches are to be commanded simultaneously.

>>
MCL SW=NET.addAssembly ('C:\Windows\SysWOW64\mcl RF Switch Controller6
4.d11")

MatLab will acknowledge the command with some generic information about .Net
assemblies.

3. Reference the .NET assembly

Declare an object that will represent the switch and then assign it to the USB_RF_SwitchBox
class defined in the DLL. This process can be repeated in order to control multiple switch
boxes simultaneously with MatLab. For example, to control two switch boxes that are to be
referred to as “sw1” and “sw2”, the following 2 commands would be needed:

>> swl mcl RF Switch Controller64.USB RF SwitchBox
>> sw2 = mcl RF Switch Controller64.USB RF SwitchBox

4. Connect the Switch Boxes by Serial Number

The physical switch box hardware must now be assigned to the software objects just created
(swland sw2). Usethe “Connect” function (defined in the DLL) with the hardware serial
numbers. In this example, the 2 switch boxes have serial numbers 11504210025 and
11504210026. MatLab will respond with “ans = 1” on success.

>> swl.Connect ('11504210025")
ans = 1
>> sw2.Connect ('11504210026")
ans = 1
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5. Send Commands

The 2 switch boxes are now configured for use and can be commanded as required. Use the
“swl” or “sw2” name before each command sent in order to address the correct hardware.

A full explanation of the available commands is included in the relevant chapter of the
Programming Manual at http://www.minicircuits.com/softwaredownload/Prog_Manual-2-

Switch.pdf but some brief examples are below:

1) Assume switch box 1 and 2 are both model RC-2SP6T-A18 (dual switch boxes):

>> swl.Set 2SP6T COM To (3, 0)
ans = 1
>> sw2.Set 2SP6T COM To (6, 6)
ans = 1

The above commands set the following switch states:
e Switch box 1
o Switch A = state 3 (Com port connected to port 3)
o Switch B = state 0 (all ports disconnected)
e Switch box 2
o Switch A = state 6 (Com port connected to port 6)
o Switch B = state 6 (Com port connected to port 6)

2) Confirm the above switch states were set using the below commands:

>> swl.Get 2SP6T State('A')
ans = 3
>> swl.Get 2SP6T State('B'")
ans = 0
>> sw2.Get 2SP6T State('A'")
ans = 6
>> sw2.Get 2SP6T State('B')
ans = 6

6. Disconnect the Switch Boxes

The switch boxes should be disconnected on completion of the switching routine using the
“Disconnect” function in the DLL:

>> swl.Disconnect
>> sw2.Disconnect
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7. Summary

The above sections have been summarized as a complete series of commands below:

>> MCL SW=NET.addAssembly ('C:\Windows\SysWOW64\mcl rf switch_controller64.dll')

>> swl = mcl_rf switch controller64.USB_RF SwitchBox

swl
mcl RF Switch Controller64.USB_RF_ SwitchBox handle with no properties.
Package: mcl_RF Switch Controlleré64
Methods, Events, Superclasses

>> sw2 = mcl_rf switch controller64.USB _RF SwitchBox

sw2
mcl RF Switch Controller64.USB_RF_ SwitchBox handle with no properties.
Package: mcl RF Switch Controlleré4
Methods, Events, Superclasses

>> swl.Set 2SP6T _COM To (3, 0)

ans 1

>> sw2.Set_2SP6T_COM To (6, 6)

ans 1

>> swl.Get_ 2SP6T_ State('A')

ans 3

>> swl.Get_ 2SP6T_ State('B')

ans 0

>> sw2.Get_2SP6T_State('A')

ans 6

>> sw2.Get_2SP6T_State('B')

ans 6

>> swl.Disconnect

>> sw2.Disconnect
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B8b.ii - IO Control Boxes

Overview

These instructions demonstrate how to control any Mini-Circuits USB Input/Output Control
box in MatLab using the .Net DLL. The same methodology applies for the full Mini-Circuits
range of PTE (Portable Test Equipment); substituting the relevant DLL file and functions into
the instructions below.

1. Install the DLL

Install the control box’s DLL file (MCL_USB_To_|O_64.dll) to the relevant Windows system
folder (usually \sysWOW®64\); there is no need to register .Net DLLs.

2. Provide the Location of the DLL File to MatLab

Use the NET.addAssembly function in Matlab to provide a handle to the DLL (so that
MatLab can locate it). The handle can be given any name that complies with MatLab’s
naming rules (eg: “USB_10"). This step only needs to be taken once, even if multiple control
boxes are to be commanded simultaneously.

>> USB_IO=NET.addAssembly ('C:\Windows\SysWOW64\mcl USB To IO 64.d11")

MatLab will acknowledge the command with some generic information about .Net
assemblies.

3. Reference the .NET assembly

Declare an object that will represent the control box and then assign it to the USB_IO class
defined in the DLL. This process can be repeated in order to control multiple control boxes
simultaneously with MatLab. For example, to control two input/output control boxes that
are to be referred to as “iol1” and “i02”, the following 2 commands would be needed:

>> iol = mcl USB To IO 64.USB IO
>> 102 mcl USB To IO 64.USB_IO

4. Connect the Control Boxes by Serial Number

The physical control box hardware must now be assigned to the software objects just created
(iolandio2). Use the “Connect” function (defined in the DLL) with the hardware serial
numbers. In this example, the 2 control boxes have serial numbers 11308230011 and
11308230015. MatLab will respond with “ans = 1" on success.

>> iol.Connect ('11308230011")
ans = 1
>> io2.Connect ('11308230015")
ans = 1
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5. Send Commands

The 2 control boxes are now configured for use and can be commanded as required. Use the
“i01” or “i02” name before each command sent in order to address the correct hardware.

A full explanation of the available commands is included in the relevant chapter of the
Programming Manual at http://www.minicircuits.com/softwaredownload/Prog_Manual-7-

I0_Control.pdf but some brief examples are below:

1) Set the “byte A” output of iol to state 52 and io2 to 48:

>> iol.Set ByteA(52)
ans = 1
>> io2.Set ByteA(48)
ans = 1

2) Confirm the output states (first define 2 variables, arbitrarily called “Status” and “ioValue”,
which can accept the return values of the DLL function):

>> [Status, ioValue]=iol.ReadByteA (ioValue)
ans = 1

>> ioValue

ans = 52

>> [Status,ioValue]=io02.ReadByteA (ioValue)
ans = 1

>> ioValue

ans = 48

6. Disconnect the Control Boxes

The control boxes should be disconnected on completion of the routine using the
“Disconnect” function in the DLL:

>> iol.Disconnect
>> io2.Disconnect
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7. Summary

The above sections have been summarized as a complete series of commands below:

>>

>>
iol

>>
iol

>>
ans

>>
ans

>>
ans

>>
ans

>>
ans

>>
ans

>>
ans

>>
ans

>>

>>

USB_IO=NET.addAssembly ('C:\Windows\SysWOW64\mcl USB To_ IO 64.dll')
iol = mcl _USB_To IO 64.USB_IO

mcl USB_To_IO64.USB_IO handle with no properties
Package: mcl_USB To_IO_ 64

Methods, Events, Superclasses
io2 = mcl_USB To_IO_64.USB_IO

mcl USB_To_IO64.USB_IO handle with no properties
Package: mcl_USB To_IO_ 64

Methods, Events, Superclasses
iol.Connect('11308230011"'")
io2.Connect('11308230015"'")

1

iol.Set_ByteA(52)
1

io2.Set_ByteA (48)
1

[Status,ioValue]=iol.ReadByteA (ioValue)
1

ioValue
52

[Status,ioValue]=io2.ReadByteA (ioValue)
1

ioValue
48

iol.Disconnect

io2.Disconnect
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B9 - Agilent VEE Worked Examples

B9a - USB Control Using the ActiveX DLL

B9a.i - Switch Boxes

Overview

These instructions demonstrate how to control any Mini-Circuits USB switch box in Agilent
VEE using the ActiveX DLL. The same methodology applies for the full Mini-Circuits range of
PTE (Portable Test Equipment); substituting the relevant DLL file and functions into the

instructions below.

1. Install the DLL

Install the DLL file (mcl_rf_switch_controller.dll) to the relevant Windows system folder and
register using the Windows regsvr32 program (see the product Programming Manual for full

details).

2. Create the Switch Object in Agilent VEE

a. Open the Agilent VEE program as an administrator (right-click the icon on the Windows Start
Menu and select “Run as administrator”)

b. Select Device >> ActiveX Automation References from the VEE main menu:

ActiveX Autamatian References

Fiegistered Automation Servers

® =

Selected Automation Servers

ehmsas exe

fsapitib

kg e

NIAUTO™1.DLL

Acrobat Access 3.0 Type Library
AcroBrokerlib

AcrolEHelper 1.0 Type Library
ActolEHelperShin 1.0 Type Librar
Active DS Type Library
ActiveMovie control type library

Adobe Acrobat .0 T ppe Libray
Adobe Feader File Preview Type Library
AdabsidMDetect 1.0 Type Library
AForméut 1.0 Type Library

AgControl 5.1 Type Library

Agilent VEE Dynamicl0 1.0 Type Library

AMT COM Interface 1.0 Type Librar

< I b

ehmsas.exe

Adobe Acrobat 7.0 Browser Control Type Libia

Agilent VEE Pro 3.0 Callable WEE Server Type

b33

_» |
]

Location, CAwindows\ehometehmsas.exe

oK. Cancel | Bowse. |

c. Click Browse, navigate to the DLL (MCL_RF_Switch_Controller.dll) and click Open
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d. MCL_RF_Switch_Controller should appear in the list of Select Automation Servers, click OK:

ActiveX Automation References -7l

omation Servers

Fegistered Automation Servers

ehmsas exe -

fsapi.tb

LiMngr.maw

NIAUTO~1.DLL

Acrobat Access 3.0 Type Library »»
AcroBrokerlib

AcrolEHelper 1.0 Type Library <<

AciolEHelperShim 1.0 Type Library
Active DS Type Library

ActiveMavie control type library

Adobe Actobat 7.0 Brawser Contiol Type Libra
Adobe Actobat 8.0 Type Library

‘Adobe Fisader File Previsw Type Library
AdobebaMDatect 1.0 Typs Library

AForméut 1.0 Type Library

AgCantrol 5.1 Type Library

Agilent VEE Dipnamicl 1.0 Type Library
Agilent VEE Fro 9.0 Callable VEE Server Type
AMT COM Interface 1.0 Tope Libram 2

4 [ D

MCL_RF_Switch_Controller
Location:  C:\Windows\Sys\womwB4\MEL_RF_Switch_Controller il

oK. Cancel

Erowse..

e. Click OK when the switch DLL appears in the Selected Automation Servers column

3. Create the Program

Agilent VEE can now access the switch DLL and will display all the switch functions under
ActiveX Objects in the Function & Object Browser:

[ [Function & Object Browser > X
- 53 | & | @
&+ Operators & Check_Connection -
®-3) Built-in Functions & Connect
-0 MATLAB Functions W ConnectByAddress
- Local UserFunctions w Disconnect
-3 Imported UserFunctions  Get_24V_Indicatar
-2 Remote UserFunctions i Get_25P4AT_State
23 Cormpiled Functions v Get_Address

i Get_fvailable_Address_Li:
v Get_svailable_SM_List 2
i Get_FAM_Indicatar

iy GetallSwitchCaounters

iy GetConnectionStatus

v GetDeviceTemperature

= Activel Objects

-3 MCL_RF_Switch_Contraller
.44 ETR_RF_Switch

e USB_RF_Switch

R0 METICLR Ohjects

1

=-0 VEE Objects & GetEthernet_CurrentConfic
-0 Instruments & GetEthernet IPAddress
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The functions can be arranged in the VEE workspace as required to create the switching
routing. A simple example is shown below:

Name: | mySwitch Library: MCL_RF_Switch_Controller Name: [ ModelName

Scope: IGlobal v| Class: USB_RF_Switch Scope: IGIObaI 'I
Type: IObjecl vI Events: Not Enabled Type: Text =
Sub Type: ICOM - | Edit... | Num Dims |0 - I

SET mySwitch=CreateObject("MCL_RF_Switch_Controller USB_RF_Switch");
mySwitch.Connect();

—| Mo ame | «

USB-4SPDT-A18

ModelName=""; ModelName i

mySwitch.Read_ModelName(ByRef ModelName),

Result

mySwitch.Set_SwitchesPort{val);

mySwitch. GetSwitchesStatus(ByRef StatusRet); StatusRet i——— o
o StatusRet

mySwitch.Disconnect();
Result

The program takes the following steps:
a. Declare global variables:
a. mySwitch —the switch object, linked to the ActiveX COM object
b. ModelName — a variable to store the switches model name
b. Use the CreateObject function to declare the switch software object, then use
Connect to connect the hardware

c. Check that the return value from Connect is 1 before continuing
d. Check and output the model name of the switch
e. Set the switch state using a numeric value entered by the user in SetSwitch
f. Confirm the switch state and output it to the screen
g. Disconnect the switch
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BOb - USB Control Using the .Net DLL

B9b.i - Switch Boxes

Overview

These instructions demonstrate how to control any Mini-Circuits USB switch box in Agilent
VEE using the .Net DLL. The same methodology applies for the full Mini-Circuits range of PTE
(Portable Test Equipment); substituting the relevant DLL file and functions into the

instructions below.

1. Install the DLL

Install the DLL file (MCL_RF_Switch_Controller64.dll) to the relevant Windows system folder
(usually \sysWOW64\); there is no need to register .Net DLLs.

2. Create the Switch Object in Agilent VEE

a. Open Agilent VEE and select Device >> .NET Assembly References from the main menu:

4 .
MIT Axiarmbly Refurmcen 1] E
F irpod narerpae At cong

KET || Cod |
Selocted Ffererces

W=
1E E me#lpiniie
IEHs
BEHea

Eoeisbdne
Liszatieey

Vi Vissore2 000

Lol Miatrissit, KE T Fiasweh 02 0 SIT2 T e ikl o

b. Click Browse, navigate to the DLL (MCL_RF_Switch_Controller64.dll) and click Open

B-100
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MCL_RF_Switch_Controller64 should appear in the list of Selected References, click OK:

MET Assembly References
[¥  Import namespaces after closing

MNET WEDM }

Available References

=]

Selected References

Accessibility -
azpnet_campiler
aspnet_regbrowsers
aspnet_regsql
caspal .

cacompmgd <<
CustomMarshalers

disve

IEExec

|EExecRemate

IEHost

IIEHost

Installlil

|Symiwfrapper

[ -

[/ —

mel_RF_Switch_Controller5d

Location: C:\UserstLee\Documents\WEE ProgramsiCacheimel_RF_Switch_Controller8d. dil

Versior: Version=3.0.0.6

mcl_RF_Switch_Controller5d

oK Cancel

Brows.. |

mcl_RF_Switch_controller64 should appear in the list of Available Namespaces; double-click

on it to move it to Selected Namespaces and then click OK:

'-I‘npﬂ HET Humeypaces
Saliect M amaipaced b bngon [Dptonal

Aoyalable Hamespaces

ER=

Selected Hamespacet

=1
x|

W g By macl AF_Sovsich_Conbroleriid

3. Create the Program

[ ox Carcel

Agilent VEE can now access the switch DLL and will display all the switch functions under
.NET/CLR Objects in the Function & Object Browser:

Function & Object Browser
ix #E A& @

F-5) Operators

F-2) Built-in Functions

H-3 MATLAB Functions

-3 Local UserFunctions

-3 Imported UserFunctions

-3 Remaote UserFunctions

-2 Compiled Functions

-0 Activer Objects

=2 METICLR Chjects

E||:| mel_RF_Switch_Controller6d
|é_|---{} mel_RF_Switch_Controllerg4

- YEE Objects
E- Instruments

& Constructor

i Check_Connection

w Connect

i ConnectByAddress

& Disconnect

wEnuals

w Get_24Y_Indicator

& Get_25P4T_State
wGet_2x10

i Get_Address

W Get_fvailable_Address_Li:
i Get_Available_SM_List
& Get_FAN_Indicator

i GetAllSwitchCaunters

i GetConnectionStatus
i ethNevicreTamnaratira
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The functions can be arranged in the VEE workspace as required to create the switching
routing. A simple example is shown below.

Mame: | mySwitch Assembly: MCL_RF_Switch_Controller Marme: |M0deIName
Seape IGIobaI j Mamespace: MCL_RF_Switch_Controller S Global -

Type: LUSB_RF_SwitchClass

Type: IObject vl Ewents: Mot Enabled Type: Text A
Sub Type: I.NET v[ Edit... Num Dir |u v[

mySwitch = Createlnstance{MCL_RF_Switch_Contraller, "MCL_RF_Switch_Contraller USB_RF_SwitchClass" ),
mySwitch.Connectd;

Result

o= Then |

Else Else |

Modellame="" ~ | ModelName |s USB-45PDT-A18
mySwitch. Read_ModelMame(ByRef ModelMame); o
a] n | + Result |

mySwitch.Set_SwitchesPartival);
Result

StatusRet | 15
rrySwitch. GetSwithesStatus (BvRef StatusRet; alushe |

|D l—< StatusRet

Result |

|my8witch.Disconnect();

The program takes the following steps:
h. Declare global variables:
a. mySwitch — the switch object, linked to the .NET object
b. ModelName — a variable to store the switches model name
i. Use the Createlnstance function to declare an instance of the switch software object,
then use Connect to connect the hardware

j. Check that the return value from Connect is 1 before continuing
k. Check and output the model name of the switch
I.  Set the switch state using a numeric value entered by the user in SetSwitch
m. Confirm the switch state and output it to the screen
n. Disconnect the switch
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Appendix C - Troubleshooting
C1 - Working with the DLL Files

Cla - File Placement

32-bit Operating Systems

The default DLL file location is the System32 sub-folder of the Windows root directory, usually:
C:\Windows\System32\

e ActiveX DLL files must be placed in this directory

e .NET DLL files can generally be placed in any directory as long as the correct reference is set
within the programming environment. However, if there is an issue with using the DLL then
we would recommend placing it in the default directory as the first step in troubleshooting.

64-bit Operating Systems

The default DLL file location is the SysWoW64 sub-folder of the Windows root directory, usually:
C:\Windows\SysWOW64\
e ActiveX DLL files must be placed in this directory
e .NET DLL files can generally be placed in any directory as long as the correct reference is set
within the programming environment. However, if there is an issue with using the DLL then
we would recommend placing it in the default directory as the first step in troubleshooting.
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C1b - Windows File Blocking

Windows will occasionally block system files downloaded from the Internet when it is not sure of the
source. In this state the DLL file can be placed in the relevant directory but it will not be useable
from the programming environment. To review and unblock a DLL, right-click on the file in Windows

Explorer and select Properties:

Unblock

-
= mcl_FreqCounter64.dll Properti
| General | Security | Details | Previous Versions|
& mcl_FreqCounter64.dll
-3
Type offile: Application extension (.dll)
Opens with: Unknown application
Location: C:\Windows\SysWOW64
Size: 40.0 KB (40.960 bytes)
Size ondisk:  40.0 KB (40.960 bytes)
Created: Tuesday. August 12, 2014, 2:13:58 PM
Modified: Friday. July 31,2015, 10:09:43 AM
Accessed: Tuesday. August 12, 2014, 2:13:58 PM
Attributes: ad-onlyl [ |Hidden
Security: This file came from another computer
and might be blocked to help protect
this computer.
[ OK ] [ Cancel

] Apply

Fig C1-i - Windows file properties dialog for a blocked DLL (see Security comment at the bottom)

A Security comment will appear at the bottom of the dialog if the file is blocked, advising "This file
came from another computer and might be blocked to help protect this computer." Click the

Unblock button to enable the DLL.
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Clc - File Registration

The .NET DLL does not need to be registered in the operating system; an error will be returned if this
is attempted.

The ActiveX DLL must be registered in the operating system using the Windows regsvr32.exe
program. This can be done using the Windows command prompt in elevated mode (right-click on
the icon and select "run as administrator").

(@) FileCenter » || @) Communications >
@) Games » || IF@) Entertainment >
1) Microsoft Office »|| W) Address Book
@) startup M| 8 Caleulator
g Internet @ windows SBS Command Prompt
Internet Explorer A~ Acrobat Distiller 7.0 @ Notepad
€ E-mail P Adobe Acrobat 7.0 Standard Y Paint
L= microsoft office outl)|
@ Internet Explorer @) Program Compatibility Wizard
@ msh m Remote Desktop Connection
IS, acobe acrobat 7.05| - "
e (4) Outlook Express € synchronize
xl Microsoft Office Excd| oo Remote Assistance & Tour Windows XP
® windows Media Player (23 Windows Explorer
FEE Microsoft Office Worl| 38, windows Messenger A wordpad
) Windows Movie Maker [ System Tools »
Notepad
@) avast! Pro Antivirus »|| 58 Scanner and Camera Wizard
@ Microsoft Office Pow|| () Google Earth >
2003 (@ Google Chrome »
) Microsoft Office Acc i@ mcL »
2003 s
I Teambiewer 7 3
All Programs. M [ Notepad++ >
{'fl Logoff (0] shutDown
AEIUE = o o et x .

Fig C1-ii - Opening the Command Prompt in Windows XP (left-click on Command Prompt)

Programs (1) "ope..

|E¥ Command Prompt Open file location
Run as administrator

@

Run virtualized
Always run in sandbox

e Uk

Scan cmd.exe
Pin to Taskbar
Pin to Start Menu

Open with...

Share with »

Restore previous versions
Send to »

Cut
Copy

Delete

Properties

[ command prompt x| | Shutdown | » |

Fig C1-iii - Opening the Command Prompt in Windows 7 (right-click and select "Run as administrator")
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Performance Monitor

Windows Memory
Diagnostic

® @

[

= Monit

Resourci

Unpin from Start  Pintotaskbar  Open new
‘window administrator location

Fig C1-iv - Opening the Command Prompt in Windows 8 (right-click and select "Run as administrator")

32-bit Operating Systems

The command to enter into the command prompt is as below (where "dll_filename.dIl" is replaced
with the dll to register, eg: "mcl_pm.dIl"):

e Typeregsvr32 dll filename.dll
64-bit Operating Systems

64-bit Windows operating systems have 2 versions of the regsvr32.exe program and 2 default
directories for DLL files (the System32 and SysWOW®64 folders) so it is important to be explicit with
the pathnames to ensure the correct program and DLL are found.
1. Type cd \windows\syswow64 to move from the current directory to the SyswOW64
directory
2. Typeregsvr32 dll filename.dll to register the DLL (where "dll_filename.dll" is
replaced with the dll to register, eg: "mcl_pm.dIl")

Clc.i- Successful Registration

When a DLL file is successfully registered using the instructions above, the below message (or similar)
will be displayed:
RegSeri2

@ DllRegisterServer in mcl_pm.dll succeeded.

k. /

Fig C1-v - Successful registration message
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Clc.ii - Common Registration Error Messages

Some commonly encountered error messages when attempting to register DLL files are summarised
below.

DLLRegisterServer Was Not Found
The below error indicates that the regsvr32 program found the DLL but could not locate the
necessary section in order to register it. This is commonly encountered for Mini-Circuits' DLL files

when attempting to register a .NET DLL.

Solution: Mini-Circuits' .NET DLLs should not be registered so you can ignore this error and start
using the DLL without doing anything further.

RegSvr32

I (o | The module "mel_pm64.dII" was loaded but the
M entry-point DIIRegisterServer was not found.

Make sure that "mecl_pm&4.dll” is a valid DLL or QCX
file and then try again.

Fig C1-vi - "DLLRegisterServer was not found" Error

DLLRegisterServer Failed

The below error indicates that the regsvr32 program found the DLL and attempted to register it but
was unable to do so. The most common occurrence of this error when attempting to register Mini-
Circuits' DLL files is that the command prompt does not have the necessary administrator priviledge
to change Windows' system settings.

Solution: Close the command prompt and re-open it in "elevated mode" by right-clicking on the icon
and selecting "Run as administrator". Then repeat the registration process as described above.

RegSvr32

[l v )| The module "mcl_pm.dll" was loaded but the call te
M IRegisterServer failed with error code 0x80004005.

For more infermation about this problem, search
online using the error code as a search term.

Fig C1-vii - "DLLRegisterServer failed" Error
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Module Failed to Load

The below error indicates that the regsvr32 program was unable to find the DLL file.

Solution: Check that the DLL path and filename were entered correctly. On 64-bit machines, ensure

that the command prompt is at the correct directory (\Windows\SysWOW64).

RegSvri2

The module "mecl_pm.dil” failed to load.

Make sure the binary is stored at the specified path or
debug it to check for problems with the binary or
dependent .DLL files,

The specified module could not be found,

Fig

C1-viii - "Module ... failed to load" Error
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