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Your new Measurement Computing product comes with a fantastic extra d

Management committed to your satisfaction!

Thank you for choosing a Measurement Computing pr@dactl congratulations! You own the finest, and you can now enjoy
the protection of the most comprehensive warranties and unma

A To providePGbased data acquisition hardware and software that wil tiae and save money.

Simple installations minimize the time betweenisgtup your systermand actually making measurementée offer quick and
simple access to outstanding lWREEtechnical support thelpintegrate MCC products into a DAQ system

Limited Lifetime Warranty: Most MCC products are covered by a limited lifetime warranty against defects in materials or
workmanship for the life of the product, to the original purchaser, unless otherwise noted. Any products found to keidefectiv

materialor wor kmanshi p wil|l be repaired, replaced with same or si
information, please refer to the terms and conditions of sale.

Harsh Environment Program: Any Measurement Computing product that is dardayee to misuse, or any reason, may be

eligible for replacement with the same or similar device for 50% of the current list price. I/O boards face some harsh

environments, some harsher than the boards are designed to withstand. Contact MCC to detearmimeyood uct 6 s el i gi bi
this program.

30 Day Money-Back Guarantee: Any Measurement Computing Corporation product may be returned within 30 days of
purchase for a full refund of the price paid for the product being returned. If you are not satisfieeothe wrong product by
mistake, you do not have to keep it

These warranties are in lieu of all other warranties, expressed or implied, including any implied warranty of merchamtability

fitness for a particular application. The remedies providedkei n ar e t he buyero6s sole and excl uc
Measurement Computing Corporation, nor its employees shall be liable for any direct or indirect, special, incidental or

consequential damage arising from the use of its products, even if Measu@oangniting Corporation has been notified in

advance of the possibility of such damages.
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Trademark and Copyright Information

TracerDAQ Universal LibraryMeasirement Computing Corporation, and the Measurement Computing logo are either
trademarks or registered trademarks of Measurement Computing Corporation.

Windows, Microsoft, and Visual Studio are either trademarks or registered trademarks of Microsoft@orpor
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Information furnishedy Measurement Computing Corporation is believed to be accurate and reliable. However, no
responsibility is assumed by Measurement Computing Corporation neither for its use; nor for any infringements of patents or
other rights of third parties, which magsult from its use. No license is granted by implication or otherwise under any patent or
copyrights of Measurement Computing Corporation.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transiaityeftbrin by any
means, electronic, mechanical, by photocopying, recording, or otherwise without the prior written permission of Measurement
Computing Corporation.

Notice

Measurement Computing Corporation does not authorize any Measurement Computingti@arporduct for use
in life support systems and/or devices without prior written consent from Measurement Computing Corporatjon.
Life support devices/systerase devices or systems which, a) are intended for suigip&ntation into the body,
or b) support or sustain life and whose failure to perform can be reasonably expected to result in injury.
Measurement Computing Corporation products are not designed with the components required, and are not subject
to the teting required to ensure a level of reliability suitable for the treatment and diagnosis of people.
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Preface

About this User's Guide

What you will learn from this user's guide

This user's guide explains how to install, configure, and usd $Be1208FSso that you get the most out of its
USB data acquisition features.

This user's guide also referswyto related documents available on our web site, and to technical support
resources.

Conventions in this user's guide

For more information on é

Text presented in a box signifies additional information and helpful hintedetathe subject matter you are
reading.

Caution!  Shaded cautiogtatements present information to help you avoid injuring yourself and others,
damaging your hardware, or losing yalata.

<##> Angle brackets that enclose numbers separated by a colon signify a range of numbers, such as those assigned
to registers, bit settings, etc.

bold text Bold textis used for the names of objects on the screen, such as buttons, text libxbechrboxes. For
example:
1. Insert the disk or CD andick the OK button.

italic text Italic textis used for the names of manuals and help topic titles, and to emphasize a word or phrase. For
example:
ThelnstaCal installation procedure is explainedhe Quick Start Guide
Nevertouchthe exposed pins or circuit connections on the board.

Where to find more information

For additional information relevant to the operation of ymandware, refer to thBocumentsubdirectory
where you installed thelCC DAQ softwargC:\Program FiledMeasurement ComputikigAQ by default) or
search for your device ayur website atvww.mccdag.com



http://www.mccdaq.com/PDFmanuals/sm-installation.pdf
http://www.mccdaq.com/

Chapter 1

Introducing the USB-1208FS

This user's guide contains all of the information you need to connddBBd 208FSto your computer and to
the signals you want to measure.

TheUSB-1208FSis a USB 2.0 fulispeed device supportedder popular MicrosoftWindows® operating
systemsilt is designedor USB 1.1ports,andwastested for full compatibility with both USB 1.1 and USB 2.0
ports.

TheUSB-1208FSfeatres eight analog inputs, two-b analog outputs, 16 digital I/€@nnectionsand one
32-bit external event counter. ThiSB-1208FSis powered by the +5 volt USB supply from your computer. No
external power is ired.

The analog inputs are software configurable for either eighitisingleended inputs, or four 1&it
differential inputs Sixteen digital I/O lines are independently selectable as input or output irkivpd@ts

A 32-bit countercan counfT TL pulses.The counter increments when the TTL levels transition from low to
high (risingedge).

A SYNC (synchronizationinput / outputine letsyou pace the analogputacquisitionof oneUSB module
from the clockoutput ofanother

TheUSB-1208FSis shown inFigurel. /O connections are made to the screw terminals located along each side
of theUSB-1208FS

Figure 1. USB-1208FS
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USB-1208FS block diagram

USB-1208FSfunctions are illustrated in the block diagram shown here.

uUsB I
T G=1,2,4,5, 8,10, 16, 20
Full-speed
USB 2.0
Compliant
Interface
A
’ DIO 16 ,é,
5 e il Analog Input 2
g ) Port A g
£ N SPI 8 sir}gle-ended 3
Ay ) 8 . »  (11-bit) channels 1/; 3
" or =
g < Port B 4 differential o
Tl {12-bit) channels §
ey uUsB 2
E " SYNC Microcontroller =
e Analog Output
TRIG_IN 2 channels 79 >
(12-bit)
CAL
« CAL <
32-bit
Event Counter [¢ 1
1 channel

Figure 2. USB-1208FS functional block diagram

Software features

For information on the features lwistaCal and the other software included with yd8B-1208FS refer to the
QuickSart Guidethat shipped with your device.
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Connecting a USB-1208FS to your computer is easy

Installing a data acquisition device has never been easier.

A

> >

>

The USB-1208F Srelies upon the Microsoft Human Interface Device (HID) class drivers. The ld#d ¢

drivers ship with every copy of Windows that is designed to work with USB ports. We use the Microsoft
HID because it is a standard, and its performance delivers full control and maximizes data transfer rates for
your USB-1208FS No third-party device driver is required.

TheUSB-1208FSis plugandplay. There are no jumpers to position, DIP switches to set, or interrupts to
configure.

You can connect theSB-1208FShefore or after you install the software, and without powering down

your computer first. When you connect an HID to your system, your computer automatically detects it and
configures the necessary software. You can connect and power multiple HID perifthgoalissystem

using a USB hub.

You can run up to twJSB-1208FSunits on most computers.

You can connect your system to various devices using a standandifewable The USB connector
replaces the serial and parallel pmohnectors with one standardized plug and port combination.
You do not need a separate power supply moduleUBiautomatically delivers the electrical power
required by each peripheral connected to your system.

Data can flow two ways between a compuated peripheral over USB connections

10



Chapter 2

Installing the USB-1208FS

What comes with your USB-1208FS shipment?

As you unpack youd SB-1208FS verify thatthe following components are included.

Hardware
A USB-1208FS(shown with cable)

A USB cable (2 meter length)

Additional documentation

In addition to this hardware user's guide, you should also receig@utblk Start Guidéavailable in PDF at
www.mccdag.com/PDFmanuals/DASbftwareQuick-Start.pdj. This booklet supplies a brief description of
the software you received with youSB-1208FSand information regarding installation of that software.
Please read this booklet completely before installing any software or hardware.

Unpacking the USB-1208FS

As with any electronic device, you should take care while handling to avoid damage from static
electricity. Before removing th& SB-1208FSfrom its packaging, ground yoursel§ing a wrist strap or by
simply touching the computer chassis or other grounded object to eliminate any stored static charge.

If any components are missing or damaged, notify Measurement Computing Corporation immediately by
phone, fax, or-enail:

/f\ Phone: 50846-5100 and follow the instructions for reaching Tech Support.
A Fax: 508946-9500 to the attention of Tech Support
A Email: techsupport@mccdag.com

11
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Installing the software

Refer to theQuick Start Guiddor instructions on installinthe software n theMeasurement Computing Data
Acquisition Software CDThis booklet is available in PDF wtvw.mccdag.com/PDFmanuals/DASbftware

Quick-Start.pdf

Installing the hardware

Be sure you are using the latest system software

Before you install youtJSB-1208FS run Windows Update to update your operating system with the lates{ HID
and USB drivers.

To connect th&JSB-1208FSto your system, turn your computer on, and connect the USB cable to a USB port
on your computer or to an external USB hub that is connected to your computer. The USB cable provides power
and communication to tHéSB-1208FS

Whenyou connect th&/SB-1208FSfor the first time, a series &bund New Hardware popup balloons
(Windows XP) ordialogs (other Windows versia) opensasthe USB-1208FSis detectedy your computer.

Found New Hardware

":‘Il""I Found New Hardware IE % USE Human Interface Device
I15SB Human Interface Device

i) Found New Hardware x|

% Interface 0
Interface 0

It is normal formultiple dialogs toopenwhen you connect thdSB-1208FSfor the first time.The lastpopup
balloon or dialogstates'Your newhardware is installed and ready to use," tnedLED onthe USB-1208FS
should flash and then remain lit. This indicates that communication is established hb&d®B-1208FSand
your computer

You can install up to twbdSB-1208FSunitson nost computerdf you need to connect more than tW&B-
1208FSunits to your computer, contact Tech Supporpbgne, fax, or-enail:

A Phone: 508€46-5100 and follow the instructions for reaching Tech Support.
A Fax: 5089469500 to the attention of Tech Support
A Email: techsupport@mccdaqg.com

Caution! Do not disconneany device fran theUSB bus while thecomputelis communicating with the
USB-1208FS or you may lose data and/or your ability to communicate withu®iB-1208FS

If the LED turns off

If the LED is illuminated buthen turns off, the computer has lost communication wittu®B-1208FS To
restore communication, disconnect the USB cable from the computer, and then reconnect it. This shoulf restore
communication, and the LED should turrchan.

12
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Chapter 3

Functional Details

Theory of operation - analog input acquisition modes

The USB-1208FScan acquire analog input datativo different mode$ software pacednd continuous scan

Maximum throughput is system-dependent
Maximum throughput may be lower in Windows operating systems that predate Windows XP.

Software paced mode

In software paced modegy can acquire one analog sample at a time. You initiate the A/D conversion by
calling a software commandhe analog value is converted to digital and returned to the computer. You can
repeat this procedure until you have the total number of samples that you want from one channel.

The maximum throughput sample rate in software paced mode is syspandent.

Continuous scan mode

In continuous scan modegly can acquire data from up to eight chanrédie analog data is continuously
acquired and converted to digital values until you stop the scan. Data is transferred in blocks of 31 samples from
the USB-1208FSto the memory buffer on your computer.

The maxmum continuous scan rate of ES/s is an aggregate raféhe total acquisition rate f@ll channels
cannot exceed SK5/s.You can acquire data froone channel at 5kKS/s, two clnnels at 2%S/s and four
channels at 12.6S/s. You carstarta continuous scanith either a software command with an external
hardware trigger event.

External components

TheUSB-1208FShas the following external comparts, as shown ifigure3.

A USB connector
A LED
A Screw terminal banks (2)

Screw terminal
. Pins 11020

Screw terminal
Pins 21 to 40

connector / cable

Figure 3. USB-1208FS external components
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USB connector
The USB connector isnothe right side of thelSB-1208FS This connector provides A5 power and

communicationThe voltagesupplied through the USB connectesysterrdependent, and may be less than
5V. No external power supply is required.

LED

The LED on the front of the housing indicates the communication status 0S84 208FS It uses up to 5 mA
of current and cannot be disabldthe table belovdefines the function of thd SB-1208FSLED.

LED Illumination

LED IHumination Indication
Steady green TheUSB-1208FSis connected to a computer or external USB hub.
Blinks continuously Data is being transferred.

Screw terminal wiring

TheUSB-1208FShas two rows of screw terminélone row on the top edge of the housing, and one row on
the bottom edge. Each row has@hnectionsPin numbers are identified Figure4.

Pin 20 Pin 1

| |

800N0R88600DDOD20RS

MEASUREMENT
COMPUTING”
USB-1208FS

DOEBEDRBON0BBSSODSSD
e

I I

Pin 40 Pin 21

Figure 4. USB-1208FS Screw terminal pin numbers
Screw terminal i pins 1-20

The screw terminals on the top edge oftl&B-1208FS(pins 1 to 20) provide the following connections:

Eight analog input connectionSHO IN to CH7 IN)

Two analog output connections/A OUT 0 to D/A OUT 1)

One external trigger sourceRIG_IN)

One SYNC terminal foexternal clockingand multiunit synchronizationgYNC)
One calibration terminalOAL)

Five analog ground connectionsgND)

One ground connectigi®&ND)

One external event counter connectiGmi)

o T D I T D D
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Screw terminal T pins 21-40

The screw terminals on the bottom edge of the (pins 21 to 40) provide the following connections:

A 16 digital I/O connectionsPprtA0 to Port A7, andPort BO to Port B7)
A One power connectioPC+5 V)
A Three ground connectionSKD)

Main connector and pin out

Connector type Screw erminal
Wire gauge range 16 AWG to 30 AWG
8-channel single-ended mode pin out 4-channel differential mode pin out

Analog input terminals (CHO IN - CH7 IN)

You can onnect up to eight analog input connections to the screw terminal containing pins THD 2R (
throughCH?7 IN.) Refer to thevinout diagransabovefor the location of these pins.

You can configure the analog input channels as eight samgled channels or four differential channels. When
configured for differential mode, each analog input habifBesolution. When configed for singleended
mode, each analog input hasHif resolution, due to restrictions imposed by the A/D converter.

Single-ended configuration
When all of the analog input channels are configured for sienglied input mode, eight analog channels are

avdlable. The input signal is referenced to signal ground (GND), and delivered through two wires:

A The wire carrying the signal to be measured connects to CH# IN.
A The second wire connectsAGND.

The input range for singlended mode is £1@. No other rages are supported in singge@ded moderigure5
illustrates a typical singlended measurement connection.
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