[JMini-Circuits’

User & Programming
Guide

USB I/O Control Boxes

USB-1/0-4D2R
Two 24V outputs
Four TTL/LVTTL outputs
Connectors: 10 pin IDC;
2x 3.81mm DC connectors

USB-1/0-16D8R
8 buffered relays
16 TTL/LVTTL input/output lines
Connectors: 26 pin IDC;
34 pin IDC:

USB-1/0-8DRV
8 buffered relays
8 TTL/LVTTL input/output lines
8 High voltage digital inputs
Connectors: 10 pin IDC;

14 pin IDC;

34 pin IDC:

M - = c = 't ® INTERNET http://www.minicircuits.com
In I- Ircu I s P.0O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
Distribution Centers NORTH AMERICA 800-654-7949 < 417-335-5935 « Fax 417-335-5945 « EUROPE 44-1252-832600 « Fax 44-1252-837010

Mini-Circuits ISO 9001 & ISO 14001 Certified

AN-49-004 Rev.: A (November 26,2014) M149081 (R88277) File: AN-49-004(A).doc
This document and its contents are the property of Mini-Circuits



Important Notice

This guide is owned by Mini-Circuits and is protected by copyright,
trademark and other intellectual property laws.

The information in this guide is provided by Mini-Circuits as an
accommodation to our customers and may be used only to promote and
accompany the purchase of Mini-Circuits’ Parts. This guide may not be
reproduced, modified, distributed, published, stored in an electronic
database, or transmitted and the information contained herein may not be
exploited in any form or by any means, electronic, mechanical recording or
otherwise, without prior written permission from Mini-Circuits.

This guide is subject to change, qualifications, variations, adjustments or
modifications without notice and may contain errors, omissions,
inaccuracies, mistakes or deficiencies. Mini-Circuits assumes no
responsibility for, and will have no liability on account of, any of the
foregoing. Accordingly, this guide should be used as a guideline only.

Trademarks

Microsoft, Windows, Visual Basic, Visual C# and Visual C++ are
registered trademarks of Microsoft Corporation. LabVIEW and CVI are
registered trademarks of National Instruments Corporation. Delphi is a
registered trademark of Delphi Technologies, Inc. MATLAB is a registered
trademark of The MathWorks, Inc. Agilent VEE is a registered trademark
of Agilent Technologies, Inc. Linux is a registered trademark of Linus
Torvalds. Mac is a registered trademark of Apple Inc. Python is a
registered trademark of Python Software Foundation Corporation.

All other trademarks cited within this guide are the property of their
respective owners. Neither Mini-Circuits nor the Mini-Circuits 1/0 control
boxes are affiliated with or endorsed or sponsored by the owners of the
above referenced trademarks.

Mini-Circuits and the Mini-Circuits logo are registered trademarks of
Scientific Components Corporation.

Mini-Circuits

13 Neptune Avenue

Brooklyn, NY 11235, USA
Phone: +1-718-934-4500
Email: sales@minicircuits.com
Web: www.minicircuits.com
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1.1 Scope of the User Guide

This Manual provides general introduction, setup and installation instructions, and
operating information for Mini-Circuits’ USB 1/O control boxes.

1.2 Warranty
See Mini-Circuits website http://www.minicircuits.com/support/ordering.html for Warranty
information.

1.3 Definitions

Note: A note advises on important information you may need to insure proper operation of the
equipment. There is no risk to either the equipment or the user.

A caution advises about a condition or procedure which can cause damage to
CAUTION  the equipment (No danger to users).

- A warning alerts to a possible risk to the user and steps to avoid it. Do Not
proceed until you are sure you understand the warning.

1.4 General safety precautions
There are no general Safety precautions for using Mini-Circuits USB&RS232 Digital Step
Attenuators.

1.5 Introduction

Mini-Circuits has developed a series of USB I/O (Input/Output) control boxes. These
control boxes provide a simple and effective means of controlling switches or other
analog devices, multiple TTL/LVTTL devices, and even reading high voltage digital
signals, all from a single standard PC or laptop computer.

Mini-Circuits provides support for the USB I/O control boxes in Windows and Linux
Operating Systems, in a variety of programming environments including most lab test
software using .NET assembly or ActiveX® controls which allow the user to write
customized applications.

Figure 1: USB-I/0O-8DRV
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1.6 Service and Calibration

The USB-1/O control box models do not require any periodic service or calibration. The
only user service possible for the models is external cleaning of the case and

connectors as needed. Do not use any detergents or spray cleaning solutions to clean
the control box. To clean the connectors use an alcohol solution, and to clean the case

a soft, damp cloth.

1.7 Contact Information
Mini-Circuits inc.
13 Neptune Ave
Brooklyn, NY 11235
Phone: 1-718-934-4500
General Fax: 1-718-332-4661
Sales / Customer Service Fax: 1-718-934-7092
sales@minicircuits.com
For regional offices and tech support see
http://www.minicircuits.com/contact/offices.html

1.8 Model Description

= Mini-Circuits’ USB I/O control boxes are USB HID devices, no driver installation
required.

= ActiveX and .Net objects allowing the units to be used with almost any standard
control software are supplied on a CD along with a demo program to test your
setup and programming samples.

= The supplied software allows the control boxes to be operated from almost any 32
or 64 bit Windows computer.

=  The USB I/O control boxes can be controlled by a Linux computer which supports
the use of USB HID.

1.8.1 Intended Applications

Mini-Circuits series of USB control boxes are intended for indoor use in:

- Lab and test equipment setups for both manual and automated measurements.
- Control systems

The models can be used by anyone familiar with the basics of electronics
measurements or electronic control systems.
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1.8.2Included Accessories and Options

Accessories Available USB-1/0-4D2R

USB-1/0-16D8R | USB-1/0-8DRV

Software CD
2.7 ft. USB cable

Included with the
model at no extra

Included with the model at no extra charge

24V power adaptor charge

Not used by this model

1 ft. 10 pin IDC cable

2 ft. 10 pin IDC cable
3 ft. 10 pin IDC cable

Not used by this
model

1 ft. 14 pin IDC cable

2 ft. 14 pin IDC cable
3 ft. 14 pin IDC cable

Not used by this
model

Included with the
model at no extra
charge

Available as
additional
accessories

Included with the
model at no extra
charge

Available as
additional
accessories

Included with the

1 ft. 26 pin IDC cable model at no extra

charge Not used by this
2 ft. 26 pin IDC cable Available as model
additional
3 ft. 26 pin IDC cable accessories

1 ft. 34 pin IDC cable
2 ft. 34 pin IDC cable
3 ft. 34 pin IDC cable

Included with the model at no extra charge

Available as additional accessories

Included with the
model at no extra
charge

4 position DC connector Not used by this model

6.8 ft. USB cable
11 ft. USB cable

Available as additional accessories

US standard power cord

EU standard power cord When Ordering
select one power
cord to be included

at no extra charge

UK standard power cord Not used by this model

AUS/China standard power cord

IL standard power cord

For additional details and ordering information, click on model P/N at the top of each column.

1.8.3 Conformity

Mini-Circuits Synthesized Signal Generators conform to all requirements for the
following international standards:
RoHS — The models comply with EU directive for Restriction of Hazardous
Substances for 6 substances.
USB 2.0 — The models meet the specifications of the Universal Serial Bus Ver.
2.0 communication standard as described by USB-IF.
USB HID — The models meet the requirements for Universal Serial Bus Human
Interface Devices according to USB-IF’s Device Class Definition for
Human Interface Devices firmware rev. 1.11
INTERNET http://www.minicircuits.com
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1.8.4 Supported Software Environments
Mini-Circuits USB I/0O control boxes have been tested in the following operating

systems:
32 bit systems: Windows 8, Windows 7, Windows Vista, Windows XP, Windows 98

64 bit systems: Windows 8, Windows 7, Windows Vista, Linux

The control boxes will work with almost any software environment that supports ActiveX
or .Net including: C++, C#, CVI®, Delphi®, LabVIEW® 8 or newer, MATLAB® 7 or newer,
Python, Agilent VEE®, Visual Basic®, AutolT, Visual Studio® 6 or newer, and more

1.9 Individual Model Features

1.9.1 USB-1/0-4D2R Features

+ Low cost solution for automatic relay control

+ Easy installation and operation

+ Two DC 24V/0.375A opto-isolated relay Outputs

+ Four TTL outputs with a wide range of TTL voltage
» Noise reduction circuit on digital outputs

* 24V Power adapter included

1.9.2USB-1/0-16D8R Features

+ Low cost solution for automatic relay control

+ Easy installation and operation

+ 8 buffered relays (1A DC) with NC and NO outputs available for use

+ 16 digital outputs (2 Bytes X 8 channels each) selectable as TTL or LVTTL
+ All required operating power drawn from USB

1.9.3USB-I/0-8DRV Features

+ Low cost solution for automatic relay control

+ Eight DC 1A buffered relays with NC and NO output
available for use

+ 8 Digital HV inputs (32V max)

« 8 digital I/O lines selectable as TTL or LVTTL

+ All required operating power drawn from USB
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Chapter 2 — Installation and setup

This chapter provides information on installing the operating software and setting up Mini-

Circuits’ Generators. System requirements for USB control are a computer (Pentium 1l or
better) with support for USB HID.

To run the GUI program (described in chapter 3) a Windows operating system (either 32
or 64 bits) is also needed. The USB-1/0-4D2R additionally requires a power source of
110-220V (a power cord matching the required power supply should be selected when
ordering the unit).

2.1 Software Setup

If you have had any problems installing the software, we’re here to help.
Try following these complete step-by-step instructions. If you still experience
problems, give us a call at Mini-Circuits Worldwide Technical support. It’s (718)
934-4500 or e-mail apps@minicircuits.com for North America or go to
minicircuits.com/contact/worldwide tech support.html for other regional numbers
and addresses.

2.1.1 First save all work in progress and close any other programs that may be
running.

2.1.2 Next, insert the Mini-Circuits CD into the CD-ROM drive, or download the Full
CD software from minicircuits.com. If installing from files downloaded from the web -
unzip the downloaded files to a temporary folder on your desktop or C: drive, then open
the file folder you created and double-click the “Install” icon.

2.1.3 Ifinstallation from the CD does not start automatically, run
install.exe from the <CD drive> root directory.

EIRFSW-CD (D:) (=13

"

File Edit ‘Yew Favorites Tools  Help

@Back - \_J LI; ;\J Search i Folders -

Address | K DY,

v|Gu:|
)

Marne Size  Type

CD Writing Tasks Files Currently on the CD

[CI0LL_Com3z File: Folder
[C)DLL_Comed File: Folder
[CILaEview_Example File Folder
[CILinux File: Folder
File: Folder
1 KE Setup Infarmation
13 KE Application |
10KE Icon |
1,324 KB  Application Extension I:

| »

File and Folder Tasks

Other Places

Details

L’Q msvberns0,di
<

Figure 2.1.3 CD file listing window
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2.2 Installation

2.2.1 The installer window should now appear. Click the “Install Now” button.

ircuits Pocket Tool Installation

USB To |{O

Install Now Exit

Figure 2.2.1 Installer window

2.2.2 The license agreement should now appear. To proceed, click “I Agree” and
the “Continue” button.

S, Mini-Circuits Software License Agreement ==

Please read the license agreement before proceeding:
Mini-Circuits USE To /O Purchase & Software License Agreement A

Your purchase of the USE To KO, and installation and use of the USE To MO software (including,

without limitation, any additions, corrections, updates, modifications, upgrades and Releases to such
software that Mini-Circuits actually makes available to Purchaser at Mini-Circuit's sole discretion), and any
content contained in any of the foregoing (collectively, the "Software" is govermed by the following terms and
conditions ("Terms"). Your installation and use of the Software is expressly conditioned upon your
acceptance of and compliance with the Terms. You are required to scroll through the Terms below before
clicking the "l Agree” button helow.

ATTENTION: PLEASE READ THESE TERMS CAREFULLY BEFORE INSTALLING OR USING THIS
SOFTWARE. INSTALLING OR USING THIS SOFTWARE INDICATES THAT YOU ACCEPT THESE
TERMS.

IF ¥0U DO NOT ACCEPT THESE TERMS, YOU MAY MNOT INSTALL OR USE THIS SOFTWARE.

" 1 do not Agree 1 Agree

Cancel ‘ Print ...

Figure 2.2.2 License agreement

2.2.3 The installation program will launch. Click the “OK” button to continue.

4= MiniCircuits USB_To_IO Setup

@ Welcome ko the MiniCircuits USE_To_IO installakion proagram,
“_—

Setup cannot install system files or update shared files if they are in use.
Before proceeding, we recommend that vou close any applications yau may
be running.

Exit Setup

Figure 2.2.3 Installation Program window
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2.2.4 The destination directory window will appear. At this point it'’s a good
idea to take a second and confirm the full destination address for the software. In most

cases, the default will be your computer’s hard drive (C:)\program files\ Mini-Circuits
USB To IO\. Click the large button at the top to continue.

<% MiniCircuits USB_To_I0 Setup

Begin the installation by clicking the button below,

Click this button to install MiniCircuits USE_To_IO software ko the specified
; destination directory.

Direckory:

C:AProgram Files\MiniCircuits USE To IOY,

Exit Setup

Change Directaty

Figure 2.2.4: Destination Directory window

2.2.5 The Program Group window will appear. This window allows you to select the

program group under which the link for the Demo program in the Start Menu will be
created. Click on “Continue” to proceed.

= MiniCircuits USB_To_I0 - Choose Program Group rg|

Setup will add items to the group shown in the Program Group bo,

‘ou can enter a news group name ot seleck ane From the Existing
Groups lisk,

Program Group:

Existing Groups:

ACCESSOries

Crimson Editor

EDFR.

hp Laserlet 4250 4350

Mini-Circuits Frequency Counker
Mini-Circuits Generator

Mini-Circuits USE LineStrebcher
Mini-Circuits LSE Power Meter
Mini-Circuits USE RF Switch Cantroller
MiniCircuiks USE To IO

Continue | Cancel |

Figure 2.2.5: Program Group Window

2.2.6 In a second or two, your installation will be complete. Click “OK” to
close the installer.

MiniCircuits USB_To_ |10 Setup

MiniCircuits USE_Ta_ID Setup was completed successfully,

Figure 2.2.6: Installation complete
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2.3 Control Box Physical Setup

CAUTION

2.3.1 USB-1/0-4D2R:

2.3.1.1 Setting digital connections:

a. Connect the FCBL-10-1+ wire ends, or a similar IDC cable to the digital devices to
be controlled.

b. Connect the IDC plug to the IDC connector on the front of the control box.

c. Connect the AC/DC-5 or similar power supply of the value needed for logic '1'

(2.7V to 5V).

d. If Analog outputs are required, connect them before connecting the USB cable —

otherwise use the supplied USB-CBL-AB-3+ cable (or similar) to connect the control

box's USB socket to the computer's USB bus.

1. Attempting to connect 24V to the digital power (5 to 2.7V) socket
when connected to USB bus may cause permanent damage to the
unit.

2. Connect power to the I/0 control box in the following order: digital
power, followed by 24V, then USB.

Insure the wall socket you use to power the 24V power supply is intact and
connected to a proper ground.

2.3.1.2 Setting analog connections:

a. Assemble the cable you wish to use to connect to the 24V devices - using the
supplied DC connector (TBLK-4+) and your choice of wires in gauge from 30AWG
to 14AWG.

b. Connect the assembled cable to the outputs at the rear of the control box.

c. Connect the AC/DC-24-3W1 power adaptor (or similar power supply) to the 24V
socket at the front of the control box.

d. Use the supplied USB-CBL-AB-3+ cable (or similar)to connect the control box's
USB socket to the computer's USB bus
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USB-I/O-4D2R Front

Voo for LVTTLATL
# 2.7 b #BVDE (2.5mm

1010 Pin (o T R e
Connector Receptace | | i L3 far Analog
J 5 3 ; = Ouipis 2. 0mm canter
I' "._ - | - | pusilive socket)
Bint B0 | 8% 1 i o~ [
Einrs 81 | | Ievase Pt B ooo] |
| ()] L A
Pin5 B2 “—' """ | O]} | = 7
Pind: B2 | 10 2 .
Fino: aMp | |
Pin 10: GO | PR | ! LED Indlcators — —

Fin 2 Mol connectad
Pir 4: Mol connechad

Fin & Notconmostad USB-/O-4D2R Rear

Fin & N connected
P

(I \ | R

24VDC oubputs (3.8 1 mm DO conneciorn:
Fim 1 Qul 2 Relurn
Firt 2: Oul 2 +24
P 3 Ol 1 Return
Fier 4: Qul 1 +29%

Figure 2.3.1: USB-1/0O-4D2R connections

2.3.2USB-I/0-16D8R:

2.3.2.1 Setting digital connections:

a. Set the 1/0 voltage selector switch to the desired voltage LVTTL (3.3V) or TTL
(5V).

b. Connect the digital devices to the wire ends of FCBL-26-1+ or to similar IDC cable
and connect the cable's IDC connector to the IDC connector in the front of the
control box (note current limits specified per byte and per individual line).

c. If Relay outputs are required, connect them before connecting the USB cable -
otherwise use the supplied USB-CBL-AB-3+ cable (or similar) to connect the
control box's USB socket to the computer's USB bus (note the LED indicator color
matches your selected voltage, red=5V, yellow=3.3V).

2.3.2.2 Setting digital connections:

a. Insure the power sources you are going to use are turned off.

b. Connect the Analog devices to the wire ends of FCBL-34-1+ or to similar IDC
cable and connect the cable's IDC connector to the IDC connector in the rear of
the control box. Note that when unpowered, the relays pass current between the
Common and Normally Closed contacts of each relay.

c. Use the supplied USB-CBL-AB-3+ cable (or similar)to connect the control box's
USB socket to the computer's USB bus.
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Figure 2.3.2: USB-1/O-16D8R connections

2.3.3 USB-I/0-8DRV:

2.3.3.1 Setting digital connections:

a. Set the I/0 voltage selector switch to the desired voltage LVTTL (3.3V) or TTL
(5V).

b. Connect the TTL or LVTTL devices to the wire ends of FCBL-10-1+ or similar IDC
cable and connect the cable's IDC connector to the 10 pin IDC connector in the front
of the control box (note current limits specified per byte and per individual line).

c. Connect the high voltage devices to the wire ends of FCBL-14-1+ or to similar IDC
cable and connect the cable's IDC connector to the 14 pin IDC connector in the front
of the control box.

d. If Relay outputs are required, connect them before connecting the USB cable -
otherwise use the supplied USB-CBL-AB-3+ cable or similar USB cable to connect
the control box's USB socket to the computer's USB bus (note the LED indicator
color, red=5V, yellow=3.3V).

2.3.3.2 Setting analog connections:

a. Insure the power sources you are going to use are turned off.

b. Connect the Analog devices to the wire ends of FCBL-34-1+ or to similar IDC
cable and connect the cable’s IDC connector to the IDC connector in the rear of the
control box. Note that when unpowered, the relays pass current between the
Common and Normally Closed contacts of each relay.

c. Use the supplied USB-CBL-AB-3+ cable (or similar) to connect the control box's
USB socket to the computer's USB bus.
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Figure 2.3.3: USB-I/O-8DRV connections
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Chapter 3 — Operating the Control Boxes

The USB I/0 control boxes are supplied along with API programming objects (DLL files)
to allow them to be easily controlled by most common lab test software (See Chapter 7 of
the PTE Programming handbook for details) and with a Windows GUI program to
transmit or receive data manually.

To start the program go to the Start menu and select All
Programs>MiniCircuits USB_To_lO (default), or go to the other destination address you
selected during installation (section 2.2.5). The “MiniCircuits USB_To_lO” icon should be
waiting there for you. Click on it and get started!

3.1 Starting the GUI program

3.1.1 If no control box is connected to the computer, or there is a problem
with the data connection the program will open with no unit listed in the Model name and

S/N fields.
m. Mini-Circuits USB To I/0 Controller - (Ver AZ) x|
Config Digital Byte A — — Config Digital Byte B — Mol Namme:
= Byte A az Dutput = Byte B az Oulput I
" Byte A as Input " Byte B az Input Sarial Numbar {fw]

Figure 3.1.1: Device not found!

3.1.2 If multiple units are connected to the computer, the initial screen will
show a list of S/N for connected units. Select the unit you wish to start with and click OK,

or click Cancel to exit the program. The program can handle up to 24 units connected
simultaneously.

. Mim-Circuls USE To A0

Selact 5H:
T

11212050015
T121209000%
11212090008
11212090013

Figure 3.1.2: Unit selection screen
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3.1.3 Mini-Circuits USB to I/O controller software will start for the unit you
selected.

CICIONONCROICIC

Sel

= Mini-Circuits  USBoj:0 -

Config Digital Byte A

\WWI&K

" Byte A as Input

s Output + Byte B az Output

B EEEEEE

(I J I 4]

Tital SPI Dut

11008290001
Set Dutput
Relays Status:
EEREEE DEEEEEE
igital Byte A
Byte A Status:

(Ver A0)

Config Digital Byte B Model Nams

USB-1/O-16D8R

" Byte B as Input Serial Number

ENEEEE

Byte B Status:

[0 (50 =3

® OO ©

Bina rd to Send: Clock Bit:
101011 BO Digital Legend Relays Legend
LSB -
\ Data Bit: l:‘ - l:‘ I —
Send ) B1
0 l:‘ - "High' l:‘ - Common to NO

idth [us):

T g

B2

Figure 3.1.3: Initial screen(shown for USB-I/O-16D8R)

3.1.4 Functions of the Mini-Circuits USB to I/O controller software

# Name Description
1 Config Digital Sets Digital Byte B (pins 1-8) to either Input or Output mode
Byte B
5 Config Digital Sets Digital Byte B (pins 9-16) to either Input or Output mode
Byte A
Allows switching each relay between "Common to NO" and
3 Set Relays " "
Common to NC
4 Set Digital Byte | When Byte A is in output mode allows setting each bit to '1' or
A '0'
5 Set Digital Byte | When Byte B is in output mode allows setting each bit to '1' or
B '0'
6 Binary word to | Specifies the binary word to transmit in SPI mode
send
7 Send Transmit SPI string
8 Pulse width Sets the pulse width for the SPI Data and Clock
9 Relay Status Displays current status of the Relays
When Byte A in Output mode displays status of Byte A, and
10 Byte A Status when Byte A in Input mode displays received byte
When Byte B in Output mode displays status of Byte B, and
B Byte B Status when Byte B in Input mode displays received byte
12 SPI bits Selects bits to be used for SPI transmission (must be from byte
in output mode)
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3.1.5 The USB I/O control models can also be operated automatically using

most common lab test software and the provided DLL files, or your own custom programs

or in Linux using the supplied command codes. For more information on this see Mini-
Circuits Programming Handbook on the included CD or download it from our website at
http://www.minicircuits.com/support/software download.html

3.2 Application examples

Model: USB4/0-16D3R

VL
op—— L, oo
Eﬂ“‘lﬁ? ﬂKD_l: Al TE_ LWL
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OUT DAT-mRs |} x3 Deealeo
_Ii e
LIV W "
S — 1 n Dty | g
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o —fat [ Microcontroller|| )| Buifer
i -5 A b
SR | 4 !
[ S [ S W ) TGS "
hegstial WL}
_:un Ll N [ : i TN :LE
L e | B4 TRV
ST RF B ‘E
i Ol
s ~1s USB Connector
HSROAT- T ar 5
A rerpEed power drasm o USH
"'._."'
3.2.1 List of applications shown for USB-I/0O-16D8R
# Location Description
1 Bit AO — A3 When Byte A is set to output these bits control the serial
controlled attenuator DAT-31R5-SP+
5 Bit A7 When Byte A is set to input this bit monitors the proximity
sensor
3 Relav 1 Using 24V dc power supply this relay controls a mechanical
y switch (such as the MSP2TA-18XL+)
4 Relay 2 Using 12V dc power supply this relay controls an RF amplifier
y (such as the ZRL-400+)
5 Relav 3 Using a 10V dc power supply this relay starts and stops an
y oscillator (such as the ZX95-310A-S+)
Using a 5V dc power supply this relay toggles a Voltage
6 Relay 4 Variable attenuator (such as the ZX73-2500+) between two
attenuation states.
7 Relav 5-8 These relays start and stop various devices on command using
y external power supplies.

As the change between input and output modes is a software function for each byte both
input and output lines can be connected to a given byte and the byte cycled between

input and output modes
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