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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 RS232 & USB to SPI
converters 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

M - -] c- 't ® INTERNET http://www.minicircuits.com
In I- I rc u 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 Page 2 of 24

AN-49-007 Rev.:B (December 19, 2016) M159334 (R91324) File: AN-49-007(B).doc
This document and its contents are the property of Mini-Circuits



Table of Contents

Chapter 1 — General Information ............ccceiiiiiiiiiiiii e, 4-6
1.1 Scope Of the USer GUIAE ...........ceeviiiiiiiiiiiiiiiiiiieeiieeieee ettt 4
VA U= U Y PPR 4
1.3 DEFINITIONS .eeiiiiiiiiiiiiiii ittt ettt ettt ettt ettt et et e et e e e e e eeseeeeeeneeees 4
1.4 General safety PreCaULIONS ..........uuuiiiiiiee et 4
ISR [ a1 o T [UTod 1o o PP PPPPPPPPPPPP 4
1.6 Service and Calibration .............cueuiiiiiiiiiiiiiiiiiiiiiiiiiieie e 5
1.7 Contact INfOrMEatION .........eeiie e 5
1.8 Technical deSCrIPLION. .......uuiiiiiiiiiiiiiieiiiieieeee ettt e e eeee e eeeeeeeeeees 5-6

1.8.1 Features of Mini-Circuits USB & RS232 to SPI Converters........cccoevveeveeeieeeeeeeenn, 5

1.8.2 Intended APPIICALIONS .......uiiiiiiiiieeeei e e e 5

R S T T @ {0 0 11/ 5

1.8.4 Supported Software ENVIFONMENLS ........ciiieiiiiec e 6

1.8.5 Model SelECtION GUITE........uueiiiiiiiii e 6

1.8.6 Included Accessories and OPLIONS .........ceviieeiiiiiiiiiriiie e 6
Chapter 2 — Installation and setup......cccccoeeeeiiiiiiieveiiiiee e, 7-10
2.1 SOMWAIE SEIUP...ceteiiiiieie et e e e e e e e e b e e e e e eees 7
P | 1S = = o o PP PPPPPRPP 8-9
2.3 Digital Converter phySiCal SETUP .........uuuiiiiiiiiiiiiiiiiiiiiiiieeeieieeeveeeeeeeeeeeeee e 10

2.3.1 To use USB control, connect the converter as follows:............ccovvieeiieeeeeeieivinnnnnn. 10

2.3.2 To use RS232 control, connect the converter as folloWS: ........coccveeiverienireiieeennns. 10
Chapter 3 — Use model as an SPI Converter .........cccccceeeeeeeenns 11-17
3.1 Starting the GUI Program ..........ccooeeeeiiiiiiiiiiiee e e 11-13
3.2 Convertor Mode fUNCLIONS ..........uuuiiuii s 13-15
3.3 Application EXAMPIES .....ccoveeeieiiceee e 15-17
Chapter 4 — Use as an SPI-SP10T-63 Switch Controller......... 17-24
4.1 Starting the GUI Program .........ccoeeeeeeeeeeeiiiiiee e ee e e e e e e 17-19
4.2 Switch controller mode fUNCLONS.............uuiiiiiiiii e 20
4.3 Cascaded SPI-SP10T-63 switch setup and control...............cccevvvvvunnnnn.. 21-24

M - -] c- 't ® INTERNET http://www.minicircuits.com
In I- I rc u 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 Page 3 of 24

AN-49-007 Rev.:B (December 19, 2016) M159334 (R91324) File: AN-49-007(B).doc
This document and its contents are the property of Mini-Circuits



Chapter 1 — General Information

1.1 Scope of the User Guide

This User Guide provides general introduction, installation instructions and operating
information for Mini-Circuits USB&RS232to SPI converters.

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 the
CAUTION 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 to SPI converters

1.5 Introduction

Mini-Circuits has developed two USB and RS232 to SPI bi-directional converters, as shown in
Figure 1.3 which allow the user to transmit SPI commands and read data from SPI devices
using either USB or RS232 control. These models are plug & play devices which require no
Driver for either RS232 or USB interface. With the supplied GUI software, or most common lab
test software you can control them remotely to read or transmit SPI data. The models are light,
compact and can be powered from the USB bus or an external power supply increasing system
flexibility.

Figure 1.3: Mini-CircuitsRS232/USB-SPI
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1.6 Service and Calibration
The USB&RS232 to SPI converter 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 converter. 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, NY11235
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 Technical description

1.8.1 Features of Mini-Circuits USB & RS232 to SPI Converters

«Bi directional SPI communication.

* Both USB and RS232 control options

« Control SPI RF switches such as SPI-SP10T-63

« Easy installation and operation

*330kbit/sec SPI transmission rate

* Plug & Play devices, no driver installation required.

 ActiveX com object and .Net class library for use with other software: C++, C#, CVI®, Delphi®,
LabVIEW®8 or newer, MATLAB®7 or newer, Python, Agilent VEE®, Visual Basic®, Visual Studio®6 or
newer, and more

« User friendly Graphical User Interface for any Windows® 32 or 64 bit computer. Command line support
for Linux® computers.

1.8.2Intended Applications

Mini-Circuits digital converters 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 electronic measurements or
electronic control systems.

1.8.3 Conformity
Mini-Circuits series of RS232 & USB to SPI converters 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
RS232 — The models meet all requirements for RS232 standard.
SPI — The models meet all requirements for transmitting and receiving data in SPI
protocol as the master unit.
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1.8.4 Supported Software Environments

Mini-Circuits USB & RS232 to SPI converters have been tested in the following operating

systems:

32 bit systems: Windows 10, Windows 8, Windows 7, Windows Vista, Windows XP,
Windows 98

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

The converters 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

1.8.5 Model Selection Guide
RS232/USB-SPI-N has a standard RJ45 SPI connector.
RS232/USB-SPI  has a special Digital Snap Fit (DSF) connector for compatibility with Mini-Circuits’ZX76
attenuator series.

For detailed model performance, data and graphs, outline drawing, ordering information and
environmental specifications click on the model P/N.

r——"F"""">"">"">""”"”"”">”"”"”/”7” |
//; ONNC@ I
© o Transmit (2)
O I
Not ®) O O Receive (3)
Comeced) ()0 NC@ we 1 USBtypeB
© -0 GND (5)
o - (USB or power
9 pin D-SGEH/ MICROCONTROLLER L adaptor)

USB to SPI' SPIto USB

Es

RJ45 or DSF
(SPI)

Figure 1.8.5 Converter Functional Block Diagram

1.8.6Included Accessories and Options

All models are supplied with the following Accessories:

2.7 ft (0.8m) USB cable (Type A to Type B)

6 ft (1.8M) RS232 cable (9 Pin D-Sub Male-Female)

AC/DC power adapter suitable for a wide selection of wall sockets
One SPI cable (several types available, see below)

The following additional accessories are also available:

e 6.9 ft (2m) USB cable (Type A to Type B)
11 ft (3.3m) USB cable (Type A to Type B)
SPI cable : 5 ft (1.5m) RJ45(M) — RJ45(M) (for RS232/USB-SPI-N)
SPI cable : 5 ft (1.5m) DSF(M) — DSF(M)  (for RS232/USB-SPI)
SPI cable : 5 ft (1.5m) DSF(M) — Pigtail (for RS232/USB-SPI)
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Chapter 2 — Installation and setup

System requirements for the RS232 & USB to SPI converters are a computer (Pentium Il or
better) with support for either USB HID or RS232. When using the supplied power adaptor, an
appropriate AC mains power source of 110-220Vcis required. To run the GUI program a
Windows operating system is required.

If the converter is used to control RF switches such as SPI-SP10T-63 a separate power supply
for the switches will also be needed.

2.1 Software Setup

%f 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.

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

& PC-ADP-CD

File Edit Wew Favorites Tools Help

e Back - J - Lﬁ 7 ) Search i Folders - E:j Folder Sync
Address |l:l D
Name = | size | Type | Date Modified
File and Folder Tasks £ [CTIDLL_Com32 File Folder 23/04/2013 15:27
J Make 5 new folder [C)DLL_Com&4 File Folder 23/04/2013 15:27
[CILinux File Folder 23/04/2013 15:27
[ ] fn:,‘bt':Sh this folder to the [S)setup File Folder 23/04/2013 15:27
® b autorundn 1KE Setup Information 20/08/2008 14:48
18KB Application 10/10/2010 15:08
Other Places % =y e o 10KB Icon 09/03/2004 11:07
é] msvbvm50.dll 1,324KE Application Extension  04/08/2004 04:07

3 SW-PC-ADP-CD(BD)

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.

';'-'.- Mini-Circuits Pocket Tool Installation i ] |

USB Pocket Tool - Install

Install Now Exit

Figure 2.2.1 Installation window

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

. Hini Girosits Software Lisense Agrocment =lojx

Please read the hoense agreement balore proceeding
Mini-Circuits RSZIUSE To 5P Furchase & Software License Agreement a

Your purchase of the RS232USE To SP1, and installation and use of the RS2Z3ZUSE To SP1 sofware (including,
withoul limitation, any additions, comections, updates, medifications, upgrades and Releases 1o suc

softvenre that Mini-Circuits actisally makes medable to Purchases at Mini-Gircuit's sole discretion), and any
content contained in any of the foregoing (collectively, the “Scftwars’] is govemad By ihe following terms and
condtiens [Terma’). Your installation and wee of the Software o expreaaly conditioned upen your

scoeptance of and compliance with the Terms. You are required to scroll through the Terms below before
elicking the 1 Agree” button below,

ATTENTION: FLEASE READ THESE TERMS CAREFULLY BEFORE INSTALLING OR LISHG THIS
SOFTWARE INSTALLING DR LISIG THIS SOFTWARE IOICATES THAT YOU ACCERT THESE

TERMS.

IF YOU DO NOT ACCEPT THESE TERMS, YOU MAY NOT INSTALL OR USE THIS SOFTWARE.

T 1do not Agree © 1 Agree | Continuy I Cancel [ Print ... |

Figure 2.2.2 License agreement

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

<3 MCL_RS232_USB_SPI Setup x|

@ Welcome to the MCL_R5232_USB_SPI installation program.
=

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

Exit Setup |

Figure 2.2.3 Installation Program window
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2.2.4The 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 RS232_USB to
SPI\.Change it if you prefer, then click the large button at the top to continue.

41 MCL_RS232_USB_SPI Setup

Begin the installation by dicking the button below.

Click this button to install MCL_RS232_USB_SPI software to the specified
destination directory.

irectory:
C:\Program Files\Mini-Circuits RS232_USB to SPT} Change Directory ‘
Exit Setup

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 Switch controller program in the Start Menu will be
created. Click on “Continue” to proceed.

«J, MCL_R5232_USB_SPI - Choose Program G |

Setup will add items to the group shown in the Program Group box.

You can enter a new group name or select one from the Existing
Groups list.

Program Group:

Existing Groups:

Accessories

Crimson Editor

EDR.

hp LaserJet 4250 4350
Java Web Start

MCL _R5232 USE_SPI

Mini-Circuits Generator

Mini-Circuits RUDAT

Mini-Circuits USE Power Meter

Mini-Circuits USB RF Switch Controller ;I

Continue I Cancel |

Figure 2.2.5: Program Group Window

2.2.61In a second or two, your installation will be complete. Click “OK” to
close the installer.

MCL_RS232_USB_SPI Setup x|

MCL_RS5232_USE_SPI Setup was completed successfully.

Figure 2.2.6: Installation complete
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2.3 Digital Converter physical Setup

2.3.1To use USB control, connect the converter as follows:
-Connect USB cable between converter unit USB port and computer USB port.
-Note the Indicator lights up.

-Connect SPI cable from Converter SPI port (Either RJ45 or DSF according to converter
model) to your SPI device.

< N
- AN N
c tto PC USB-CBL-AB-3+ or Eqv. | \ B ;

onnectto ,S T =0 — = | : 3 __,..FF-.--"',' =T }
USB port \\ _4 _ /,

Connect SPI /\ _ el

cable to SPI N
device

Figure 2.3.1: RS232/USB-SPI-N USB setup

2.3.2 To use RS232 control, connect the converter as follows:
-Connect D-Sub9 cable between converter unit D-Sub port and computer serial port.
-Connect USB cable between supplied power adaptor and converter USB port.
-Connect the provided power adaptor to a suitable mains power supply
-Note the Indicator lights up.
-Connect SPI cable from converter SPI port (Either RJ45 or DSF according to converter
model) to your SPI device.

—
USB-CBL-AB-3+ or Eqy. \ A\
VB 1 = Lf% L\
) . | VIS
5V AC/DC Connect SPI \ x__,,s----""""__'
wall power adaptor cable to SPI N AT
device

Connect to PC’s

Serial port

Figure 2.3.2: RS232/USB-SPI-NRS232 setup

Note: To insure proper operation set the converter's SPI mode to match the mode required by
your external SPI device.
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Chapter 3 —Use model as an SPI Converter

The converter models are supplied along with APl programming objects (DLL files) to allow
them to be easily controlled by most common lab test software (see programming manual for
details) and with a Windows GUI program to transmit or receive data manually.

3.1 Starting the GUI program

3.1.1 To start the program go to the Windows Start menu and select Al
Programs>MCL_RS232 USB_SPI(default), or go to the other destination address you selected
during installation(section 2.2.5). The “MCL_RS232_USB_SPI" icon should be waiting there for
you. Click on it and get started!

3.1.2 At the start up screen select USB or RS232 control, and for RS232 control the
COM port where the unit is connected, then start the program in either converter mode for direct
control of the SPI data sent and received, or SPI-SP10T-63 switch controller to control up to 50
SPI-SP10T-63 switches in series. For more detail on using the converter as a switch controller,
see Chapter 4.

B3 Mini-Circuits RS232/USB to 5Pl Converter  (Ver CO) — O x
1) Select Control Interface 2) Select program
~ USB Mode USB/RS5232 To SPI converter Start
 RS232 Mode - Com Port SPI-5P10T-63 Switch Module Controller Start
com-1 RS

Figure 3.1.1: Start up screen

3.1.3 When Selecting USB control, If multiple convertor units are

connected to the computer, the unit selection screen will appear, showing the list of serial
numbers of all 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 convertor units connected
simultaneously.

oy Mim-Lirculs WSE (o 1AD

Selact SM:
e e

11212090005
1121209000%
11212090008
11212090013

Figure 3.1.3: Unit selection screen

3.1.4 Mini-Circuits RS232/USB to SPI Converter software will start the unit you
selected in either convertor or switch controller mode.
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B Mini-Circuits R5232/USB to SPI Converter  (Ver C0) — m} x

Model Name: RS$232/USB-SPI-N Send SPI Data Stnng

Serial Number: 11210160006
Mode = 1

SPI Clock Mode
Connection: UsB

!

Status: Connected
Mode =2 ‘ Mode = 3 ‘
Control options |
Options
Firmware ‘ ¥ CS Logic 0 ™ CS Logic1

" LE Disabled {+ LE Enabled
Control Summary

SPI Clock Mode defines the clock polarity Transmit Data
(whether active and idle states are 1 or 0) and
the clock phase (whether data is captured on the Value to send 34
clock’s rising or faling edge): Mo of Bite: 'f
Mode | Clock Polarity (CPOL) | Clock Phase (CPHA)
0 | 0 (active =1;idle = 0) | 1 {rising edge) Send & receive 5Pl data |

1 0 (active =1;idle = 0) | 0 {falling edge)
2 1 (active = 0;idle = 1) | 0 {falling edge)
3 1 (active =0;idle = 1) | 1 {rising edge) Received Data

Valereceived: [ 0 |

Figure 3.1.4a: Convertor Initial screen, USB control

3.1.5 If no unitis connected via USB when USB control is selected the demo mode
alert will appear, click OK and the program will open with no S/N shown and status
“DISCONNECTED?" listed.

Mini-Circuits R5232_USE to 5PI >

Mo unit connected to USE | program will run in Demo Mode

Figure 3.1.4: Demo mode alert
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3.2 Convertor mode functions

9 Mini-Circuits RS232/USE to SPI Converter  (Ver CO) — O x
Model Name: RS232/USB-SPI-N Send SPI Data Stnng
Serial Number: 11210160006 SP| Clock Mode
Connection: uUsB
Status: Connected

Wode = 2 ‘ Mode = 3 ‘

\¢\ Control options |
Options /
\ Firmware ‘ {* CS Logic0 {" CS Logic

{” LE Disabled {* LE Enabled

Control Summary

SPI Clock Mode defines the clock polarity Transmit Data
(whether active and idle states are 1 or 0) and

the clock phase (whether data is captured on the HELDmE 34 /
clock's rising or falling edge): Mo of Bits: g

Mode | Clock Polarity (CPOL) | Clock Phase (CPHA)
0 | 0factive=1;idle =0) |1 (rising edee) Send & receive 5Pl data

1 0 {active =1;idle = 0) | 0 {falling edge)
2 1 {active =0;idle =1) | 0 {falling edge)
N3 | 1(active =0;idle =1) |1 (rising edge) Received Data

P 24 o4

® GOOO ©

Value received:

Figure 3.1.4: Convertor Mode

# | Name Descriptions

1 Control Summary Summary of SPI clock modes showing Clock polarity and phase in each
mode.

2 Firmware Opens the Firmware information and upgrade window (available only in
USB control)

3 Control Options Returns to startup screen as shown in 3.1.2

4 Convertor details Shows details of current convertor connected and control method

5 SPI clock mode Select which clock mode setting to use. Selected mode will be in green.

6 CS options Select if CS control will be active at logic high or logic low. If CS logic O is
selected the converter will hold CS at logic high until it's ready to select the
SPI slave model, then drop it to ‘0’ to signify CS active.

7 LE options Select if LE is enabled, if LE is disabled no LE signal will be sent.

8 Transmit Data Specify number of bits to send (max 16 bits) and the value in decimal to
send.

9 Send and receive data | Send the specified data and read back the same number of bits from the
SPI device.

10 Received data Decimal value of data received from SPI device

Note: Check the specification of your external SPI device to determine how the converter
should be set.

3.2.1 SPI Modes:

e Mode 0: Clock defaults to logic low ‘0’ when not sending clock signal (at the end of
each transmission clock will drop to 0) and data is synchronized with the rising
edge of the clock signal.

e Mode 1: Clock defaults to logic low ‘0’ when not sending clock signal (at the end of
each transmission clock will drop to ‘0’) and data is synchronized with the falling
edge of the clock signal.

e Mode 2: Clock defaults to logic high ‘1’ when not sending clock signal (at the end
of each transmission clock will rise to ‘1’) and data is synchronized with the rising
edge of the clock signal.

e Mode 3: Clock defaults to logic high ‘1’ when not sending clock signal (at the end
of each transmission clock will rise to ‘1’) and data is synchronized with the falling
edge of the clock signal.
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3.2.2 With the correct communication options specified, typing the decimal
value of the binary word to send in the "Data value to send" field and clicking on "Send and
Receive SPI" will transmit the data entered to the SPI device and display the response in the
"Data value received" field. If the value to be sent is greater than possible in the number of bits
specified an incorrect value may be sent.

3.2.3 The converter models can also be controlled automatically via USB using most
common lab test software, or your own custom programs, with the provided DLL files; or via
RS232 using sending the relevant ASCII codes. For more information on this see Mini-Circuits
Programming Handbook on our website at
http://www.minicircuits.com/softwaredownload/Prog_Manual-8-USB_RS232_SPI.pdf
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3.3 Application examples

3.3.1 Controlling a Synthesizer. Connecting the RS232/USB to SPI converter via
either USB or RS232 to a computer allows synthesizers using 3 wire serial communication (SPI)
to be controlled directly using the Load Enable, Clock and Data out pins of the convertor (See
Fig. 3.2.1). This configuration allows controlling SPI devices (synthesizer, PLL, digital step
attenuators, etc...) via USB or RS232 interfaces.

Load Enable

«Chip Select s usB
| Datain g4 \icrocontroller
«Clock

‘l Data Out | Y

RS232/USB to
SPI Conv.

L] RS232
Driver/Receiver

RS232

MODULATION GND  vee

LE DATACLOCK LOCK vee | v
DET PLL

REFIn

1R Ko . "
i R RCnaso LOOP FILTER veo
COLNIER Charge Pump
(Internal) |

PLL UN RFinA
N i SPLITTER x2 ——0 rro
COUNTER " . "
ZSN-7800A+

Figure 3.3.1: Synthesizer ZSN-7800A+ controlled via USB.

3.3.2 Reading data from an Analog-Digital converter (ADC). To demonstrate
the convertor's bi-directional capability, a simple experiment can be set-up where the
RS232/USB-SPI converter is used as an interface between a PC (using the USB port in this
case) and an ADC (analog to digital converter) mounted on a test board. The ADC has an SPI
interface that allows certain properties to be configured before the digital output is read. The
RS232/USB-SPI converter operates at 330kb/sec with 1 to 16 data bits (as specified by the
user) being sent and received per SPI word.

With configuration of the test board and ADC's external circuitry, the application can be that of a
voltmeter:
e The ADC takes an analogue voltage input and provides a digital output over SPI
e The RS232/USB-SPI converts between the test board's SPI interface and the
computer's USB interface
e Mini-Circuits' supporting software interprets the information and allows the original
analogue voltage to be displayed
e The communication needs to be bi-directional in order to configure the ADC with the
appropriate settings
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Vcee
OAF % 10,F %

Voo
REFIN(Y)
IN+

ADT791 < Load Enable
ouT-, oUT+ = «Chip Select USB

AlN{+) H
Dataln Microcontroller

DOUTIDY:
AINE) SCLK | Clock

REFING) qRataout 5o
GND :
RS232/USB to RS232
SPI Conv. Driver/Receiver RS232

Figure 3.3.2: Reading data from ADC as a voltmeter via USB.

\

3.3.3 A demonstration of this application uses Analog Devices' AD7791 ADC,
mounted on a test board. The analog input of the ADC is routed to an SMA connector for the
voltage measurement input port, with the ADC's control connections being exposed through a
serial connector. A suitable control cable was created to interface with the test board's serial
port and the "digital snap-fit* SPI connector of the RS232/USB-SPI converter.

AL |

0 EE

Figure 3.3.3: Test board for ADC as a voltmeter

it

The test board also includes the required external circuitry to set up AD7791 for this application,

including provision of an external reference voltage. Configuration of AD7791 is beyond the

scope of this document so please see the Analog Devices website (www.analog.com) for further

details.

For devices or systems under test that use an RJ45 connector for the SPI interface, Mini-
Circuits offers RS232/USB-SPI-N. The functionality and software control is identical to
RS232/USB-SPI except that the digital snap fit connector is replaced with RJ45 for the SPI
interface.

3.3.4 To implement this application with the provided GUI:
e Enterin the 'No. of bits' field 8 and in the 'Data value to send' field 16, then hit send to
set the ADC to configuring the mode register(Neither Chip Select nor LE is needed)
e Change the value in 'Data value to send' field to 4, then hit send to set the ADC's
"Unipolar Buffered" property in the mode register.
¢ Change the value in 'Data value to send' field to 36, then hit send to start configuring
the filter register of the ADC

e Change the value in 'Data value to send' field to 7, then hit send to set the ADC's noise

filter.

e Change the value in 'Data value to send' field to 0 and the number of bits to 16, then hit

send, and record the value received as Datal.

e Change the number of bits to 8, then hit send, and record the value received as Data2.

e The voltage measured will be (Datal*2"8+Data2)/(Ref voltage*2/24). Ref voltage in
our example was 2.5V
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Chapter 4 — Use as an SPI-SP10T-63 Switch Controller

The converter models are supplied along with APl programming objects (DLL files) to allow
them to be easily controlled by most common lab test software (see programming manual for
details) and with a Windows GUI program to transmit or receive data manually.

Mini-Circuits' SPI-SP10T-63 SP10T switches are controlled via a simple SPI interface with a
novel design allowing up to 50 switches to be "daisy-chained" into a Master / Slave
configuration. The key advantage of this approach is that all switches (slave units) take their
instructions via the single SP1 Master unit, so only one control interface is needed for the full
chain of up to 50 switches.

4.1 Starting the GUI program

4.1.1 To start the program go to the Windows Start menu and select All
Programs>MCL_RS232_USB_SPI(default), or go to the other destination address you selected
during installation(section 2.2.5). The “MCL_RS232_USB_SPI” icon should be waiting there for
you. Click on it and get started!

4.1.2 At the start up screen select USB or RS232 control, and for RS232 control the
COM port where the unit is connected, then start the program in either converter mode for direct
control of the SPI data sent and received, or SPI-SP10T-63 switch controller to control up to 50
SPI-SP10T-63 switches in series. For more detail on using the model as an SPI converter, see
Chapter 3.

53 Mini-Circuits RS232/USB to SPI Converter  (Ver CO) — O x

1) Select Control Interface 2) Select program

" USB Mode USB/RS232 To SPI converter Start
~ RS232 Mode - Com Port SPI-SP10T-63 Switch Module Controller Start

e

Figure 3.1.1: Start up screen

Note: Power to the SPI-SP10T-63 is not provided by the RS232/USB-SPI converter and needs
to be provided separately.
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4.1.3 When Selecting USB control, If multiple convertor units are

connected to the computer, the unit selection screen will appear, showing the list of serial
numbers of all 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 convertor units connected

simultaneously.

oy Mim-Circuls WSE To A0

Selact BN
e e

11212090075
11212090005
11212090008
11212090013

Ok |

Cance|

Figure 3.1.3: Unit selection screen

4.1.4 Mini-Circuits RS232/USB to SPI Converter software will start the unit you
selected in either convertor or switch controller mode.

B3 Mini-Circuits RS232/USB to SPI Converter

(Ver CO)

- [m] d

Model Name: RS232/USB-SPI-N
Serial Number: 11210160006
Connection: UsB

Status: Connected

Control options. ‘

Firmware ‘

Control Summary

This mode sends an SPl sequence to
control upto 50 SPL-SP10T-63 switches
connected in cascade:

1) Select the number of switches

2) Enter the new state for each switch
3) Click the Set Switches button

SPI-SP10T-63 Control

Switch States
Mo of cascaded switches 10

Switch #

State

1

Com=>1

Com=>4

Com=3

Com=8

Com=10

Com =10

Com=10

Com=1

W |~ | @ | e ||

Com=2

=

Com=3 4

Set Switches ‘

Figure 3.1.4b: Switch Controller Initial screen, USB control
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4.1.5 If no unitis connected via USB when USB control is selected the demo mode
alert will appear, click OK and the program will open with no S/N shown and status
“DISCONNECTED?” listed.

Mini-Circuits R5232_USE to 5PI >

Mo unit connected to USE | program will run in Demo Mode

Figure 3.1.4: Demo mode alert
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4.2 Switch controller mode functions

[ Mini-Circuits R5232/USB to SPI Converter  (Ver C0) - m} x

Model Name: RS232/USB-SPI-N SPI-SP10T-63 Control
Serial Number: 11210160006

Switch States

Connection: uUsB No of cascaded switches 10
Status: Connected T e /@
N 1 Com=1

Com=4

PP

Control options ‘
Com=»3

SN

Com=38

Firmware
‘ Com> 10

Com=10

Control Summary Com=10

w (o [~ (@ [en | & e | R

This mode sends an SF sequence to Com=1
control upto 50 SPLSP10T-63 switches

connected in cascade: Com=2

1) Select the number of switches 10 ’m """

2) Enter the new state for each switch
3) Cliick the Set Switches button

Set Switches ‘

Figure 3.1.4: Convertor Mode

# | Name Descriptions

1 Firmware Opens the Firmware information and upgrade window (available only in
USB control)

2 Control Options Returns to startup screen as shown in 3.1.2

3 Convertor details Shows details of current convertor connected and control method

4 No. of switches Specify number of SPI-SP10T-63 switches are connected in series

5 Switch states Specify the desired state of each switch in the series with Switch 1 being
the one connected directly to the convertor.

6 Set Switches Set all the switches to the state specified.

4.2.1 The switch controller cannot provide power to the SPI-SP10T-63 switches;
therefore the first switch in the series should be connected to the converter using CBL-5FT-
MMD-P+ or equivalent cable which allows connecting an external power supply. Up to 50
switches can be connected in series.

4.2.2 The switch controller can also be controlled automatically via USB using most
common lab test software, or your own custom programs, with the provided DLL files; or via
RS232 using sending the relevant ASCII codes. For more information on this see Mini-Circuits
Programming Handbook on our website at
http://www.minicircuits.com/softwaredownload/Prog_Manual-8-USB_RS232_SPI.pdf
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4.3 Cascaded SPI-SP10T-63 switch setup and control

SPI (Serial Peripheral Interface) is a simple data-link standard that is widely used for short
distance communication with micro-controllers. Since SPI interfaces are not included with
typical PCs, Mini-Circuits' RS232/USB-SPI converter can act as a convenient and cost-effective
converter, providing a USB or RS232 interface to a cascaded chain of SPI- SPlOT 63 switches.

_________________ Control & Power Control & Power
| Qutput (Control 2) Input (Control 1)
[ 1 T el i E ——————— 1
I I il
w | USBtypeB ; :
{USB or power Volt
2 | Shift Register & Decoder oltage ||
MICROCONTROLLER | adaptor) | e —|regulator| |
| |
| l |
USB to SPI 5Flio USB | |
/ . Control |
| |
2 | | ABSORPTIVE |
# ” | SP10T SWITCH |
| I |
- _é_ _é_ 4
RJ45 or DSF JI0 Jo J7 J6 J5 a2 i
(SP1) 500 500 50:1 500 50Q 500 500 sou 500 500

Figure 4.3: Functional Diagram for the RS232/USB-SPI (left) and SPI-SP10T-63 (right)

4.3.1 Connecting cascaded SPI-SP10T-63 switches

RS232/USB-SPI 24V DC
converter power supply

COM
Control 1 Control 2

Control 1 Control 2 Control 1 Control 2

SPI-SP10T-63 (Switch 3)

SPI-SP10T-63 (Switch 1) SPI-SP10T-63 (Switch 2)
[ J1t0J10 | J1toJ10 11 J1t0J10

Figure 4.3: Cascaded SPI-SP10T-63 Switches, Controlled via the RS232/USB-SPI Converter

SPI-SP10T-63 switches can be cascaded from each other by connecting the "Control 2" port of
one switch with the "Control 1" port of the next switch in the chain using the supplied SPI control
cable. Control 2 of the last switch in the chain is left unconnected. A 24V DC supply will also
need to be connected to at least one of the switches in the chain at either the Control 1 or
Control 2 ports (the DC voltage is passed between switches via the SPI cables).

The first switch in the chain assumes the role of Master, with all other units as Slaves. Control 1
of the Master unit should be connected into the SPI port of the RS232/USB-SPI converter using
another SPI cable. The USB connection of the converter can then be connected directly into
the USB port of the controlling PC to complete the control set-up.
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4.3.2 Controlling the cascaded switches using the RS232/USB-SPI GUI

Mini-Circuits provides a simple software GUI (Graphical User Interface) with the RS232/USB-
SPI converter which includes a control screen for cascaded SPI-SP10T-63 switches. The
process is as below:

1.

2.
3.
4

Launch the GUI, selecting "SPI-SP10T-63 Switch Module Controller" mode

Enter the number of cascaded switches to control

Enter the states to be set for each switch

Click "Set Switches" to send the command via the converter and set all the switches

. Mini-Circuits R5232/USB to 5Pl Converter (Ver C0) - Demo Mode

Model Name: RS232/USB-SPI SPI-SP10T-63 Control

Serial Mumber:

Switch States

Connectian: UsB Mo of cascaded switches I ]
Status: Disconnected B i gEiE
1 Com =1
2 Com=2
Cortrol options:
3 Com=1
4 Com=2
.
IFmiware | 5 Com =1

Control Summary

This mode sends an SPl sequence to
control upto 50 SPI-SP10T-63 switches
connected in cascade:

17 Select the number of switches

2 Enter the new state for each switch
3 Click the Set Switches button

Set Switches

Figure 4.3: Cascaded SPI-SP10T-63 Switches, Controlled via the RS232/USB-SPI Converter
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4.3.3 Writing a Custom Program to Control the Cascaded Switches

The switches take a 4-bit data string to determine which switch state is to be set, as shown in

figure 4.3.3.

Switch Bit Logic Decimal
State A0 | A1 | A2 | A3 Value
Com<->J1 1 0 1 0 10
Com<->J2 1 0 1 1 11
Com<->1J3 1 0 0 1 9
Com<->J4 1 0 0 0

Com <->J5 1 1 0 0 12
Com<->16 0 1 0 0 4
Com<->])7 0 0 1 0 2
Com<->J8 0 0 1 1 3
Com<->J9 0 0 0 1 1
Com<->J10 0 0 0 0 0

Figure 4.3.3a: Table of data inputs for each SPI-SP10T-63 Switch State

Whilst the LE (Latch Enable) connection is held low (logic 0) the data bits can be loaded into the
switches' internal shift registers without affecting the switch states. The cascaded switches pass
the data along the chain as a shift register so the data for the furthest switch from the Master
(switch 3 in the example of figure 4.3.1) should be sent first and the data for the Master (switch
1 in the example of figure 4.3.1) should be sent last.

Once the data has been loaded into the shift register for all switches in the cascaded chain,
toggling the LE connection high (logic 1) and then low will set all the switch states.

Full details of the SPI timing sequence for control of the SPI-SP10T-63 switches can be found
on the product datasheet.

An example timing sequence to set 3 cascaded switches is shown in figure 4.3.3b.

LE 1
apininininpinininininigip]
o ST e e

A J

Set Switch 3 to COM->1 state Set Switch 2 to COM->8 state Set Switch 1 to COM->4 state

Figure 4.3.3b: Example timing Sequence setting Switch 1(COM<->1), Switch 2(COM<->8) and
Switch 3(COM<->4)
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4.3.4 Using the RS232/USB-SPI Converter’'s API

Mini-Circuits provides an API (Application Programming Interface) DLL to allow control of the
RS232/USB-SPI converter from a wide range of programming environments. The API is
supplied in two forms, an ActiveX COM object and a .NET class library. Each of these files is a
library that provides all the necessary functions to send and read data from the converter via the
USB connection.

The steps to create a control program using either of the DLL files are summarized below:
1. Reference the DLL
a. Areference needs to be added to the DLL file within the programming
environment and assigned to a new "object". The object represents the
converter functionality and can be referred to throughout the program.
2. Connect to the RS232/USB-SPI converter
a. The DLL's Connect function is used to connect the software object to the
correct converter device. If multiple converters are connected by USB then the
serial number should be provided in order to specify the correct hardware.
3. Send SPI data
a. The DLLs' Send_SPI data function can be used to send the data to the
switches' shift registers for the required switch states
4. Set LE connection
a. The DLL's Set LE function can be used to control the LE connection to the
cascaded switches
5. Disconnect the converter
a. The DLL's Disconnect function should be called as the last stage in a control
program to close the connection

For detailed explanation of programming with the RS232/USB to SPI converter please refer to
the Programming Manual on the Mini-Circuits website.

4.3.5 DLL Control Logic Example

The simplest approach to send the SPI data sequence of figure 4.3.3b for controlling 3
cascaded switches is to send a series of Send_SPI commands, 1 per switch, then send the
commands to toggle the LE connection:

// Send data value 10 (4 bits) to set switch 3 (Com<->1)
My USB_SPI.Send SPI(4, 10)

// Send data value 12 (4 bits) to set switch 2 (Com<->5)
My USB_SPI.Send SPI(4, 12)

// Send data value 1 (4 bits) to set switch 1 (Com<->9)
My USB_SPI.Send SPI(4, 1)

// Toggle LE to logic high
My USB_SPI.Send LE(1)

// Toggle LE to logic low
My USB_SPI.Send_LE(®)
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