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Preface

Software License and Software Disclaimer of Warranty

This is a legal document which is an agreement between you, the Licensee, and Scientific Software Tools, Inc. By opening this
sealed diskette package, Licensee agrees to become bound by the terms of this Agreement, which include the Software License and
Software Disclaimer of Warranty.

This Agreement constitutes the complete Agreement between Licensee and Scientific Software Tools, Inc. If Licensee does not
agree to the terms of this Agreement, do not open the diskette package. Promptly return the unopened diskette package and the other
items (including written materials, binders or other containers, and hardware, if any) that are part of this product to Scientific Software
Tools, Inc. for a full refund. No refunds will be given for products that have opened disk packages or missing components.

Licensing Agreement

Copyright. The software and documentation is owned by Scientific Software Tools, Inc. and is protected by both United States
copyright laws and international treaty provisions. Scientific Software Tools, Inc. authorizes the original purchaser only (Licensee) to
either (a) make one copy of the software solely for backup or archival purposes, or (b) transfer the software to a single hard disk only.
The written materials accompanying the software may not be duplicated or copied for any reason.

Trade Secret. Licensee understands and agrees that the software is the proprietary and confidential property of Scientific Software
Tools, Inc. and a valuable trade secret. Licensee agrees to use the software only for the intended use under this License, and shall not
disclose the software or its contents to any third party.

Copy Restrictions. The Licensee may not modify or translate the program or related documentation without the prior written
consent of Scientific Software Tools, Inc. All modifications, adaptations, and merged portions of the software constitute the software
licensed to the Licensee, and the terms and conditions of this agreement apply to same. Licensee may not distribute copies, including
electronic transfer of copies, of the modified, adapted or merged software or accompanying written materials to others. Licensee agrees
not to reverse engineer, decompile or disassemble any part of the software.

Unauthorized copying of the software, including software that has been modified, merged, or included with other software, or of the
written materials is expressly forbidden. Licensee may not rent, transfer or lease the software to any third parties. Licensee agrees to
take all reasonable steps to protect Scientific Software Tools’ software from theft, disclosure or use contrary to the terms of the License.

License. Scientific Software Tools, Inc. grants the Licensee only a non-exclusive right to use the serialized copy of the software on
a single terminal connected to a single computer. The Licensee may not network the software or use it on more than one computer or
computer terminal at the same time.

Term. This License is effective until terminated. This License will terminate automatically without notice from Scientific Software
Tools, Inc. if Licensee fails to comply with any term or condition of this License. The Licensee agrees upon such termination to return or
destroy the written materials and all copies of the software. The Licensee may terminate the agreement by returning or destroying the
program and documentation and all copies thereof.
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Limited Warranty

Scientific Software Tools, Inc. warrants that the software will perform substantially in accordance with the written materials and that
the program disk, instructional manuals and reference materials are free from defects in materials and workmanship under normal use
for 90 days from the date of receipt. All express or implied warranties of the software and related materials are limited to 90 days.

Except as specifically set forth herein, the software and accompanying written materials (including instructions for use) are provided
“as is” without warranty of any kind. Further, Scientific Software Tools, Inc. does not warrant, guarantee, or make any representations
regarding the use, or the results of the use, of the software or written materials in terms of correctness, accuracy, reliability, currentness,
or otherwise. The entire risk as to the results and performance of the software is assumed by Licensee and not by Scientific Software
Tools, Inc. or its distributors, agents or employees.

EXCEPT AS SET FORTH HEREIN, THERE ARE NO OTHER WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING BUT
NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, WITH
RESPECT TO THE SOFTWARE, THE ACCOMPANYING WRITTEN MATERIALS, AND ANY ACCOMPANYING HARDWARE.

Remedy. Scientific Software Tools’ entire liability and the Licensee’s exclusive remedy shall be, at Scientific Software Tools’ option,
either (a) return of the price paid or (b) repair or replacement of the software or accompanying materials. In the event of a defect in
material or workmanship, the item may be returned within the warranty period to Scientific Software Tools for a replacement without
charge, provided the licensee previously sent in the limited warranty registration board to Scientific Software Tools, Inc., or can furnish
proof of the purchase of the program. This remedy is void if failure has resulted from accident, abuse, or misapplication. Any
replacement will be warranted for the remainder of the original warranty period.

NEITHER SCIENTIFIC SOFTWARE TOOLS, INC. NOR ANYONE ELSE WHO HAS BEEN INVOLVED IN THE CREATION,
PRODUCTION, SALE OR DELIVERY OF THIS PRODUCT SHALL BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL,
OR INCIDENTAL DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF
BUSINESS INFORMATION AND THE LIKE) ARISING OUT OF THE USE OF OR THE INABILITY TO USE SUCH PRODUCT EVEN
IF SCIENTIFIC SOFTWARE TOOLS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME
JURISDICTIONS DO NOT ALLOW THE EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES, OR LIMITATIONS ON DURATION OF AN IMPLIED WARRANTY, THE ABOVE LIMITATIONS MAY NOT APPLY TO
LICENSEE.

This agreement is governed by the laws of the Commonwealth of Pennsylvania.
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About DriverLINX

Welcometo DriverLINXO for Microsoftd Windows[, the high-performance real-
time data-acquisition device drivers for Windows application development.

DriverLINX isalanguage- and hardware-independent application programming

interface designed to support hardware manufacturers’ high-speed analog, digital,
and counter/timer data-acquisition boards in Windows. DriverLINX is a multi-user

and multitasking data-acquisition resource manager providing more than 100 services
for foreground and background data acquisition tasks.

Included with your DriverLINX package are the following items:

e The DriverLINX API DLLs and drivers supporting your data-
acquisition hardware

e CTM Pulse Generator, a DriverLINX program that verifies the
installation and configuration of DriverLINX for your counter/timer
board

e Learn DriverLINX, an interactive learning and demonstration program
for DriverLINX that includes a Digital Storage Oscilloscope

*  Source code for the sample programs

*  The DriverLINX Application Programming Interface files for your
compiler

e DriverLINX On-line Help System

* DriverLINX 4.0 Installation and Configuration Guide
e DriverLINX Counter/Timer Programming Guide

e DriverLINX Technical Reference Manual

*  Supplemental Documentation on DriverLINX and your data acquisition
hardware

About This User’'s Guide

The purpose of this manual isto help you quickly learn how to configure and use the
hardware features of Keithley’'s CTM Series boards with DriverLINX.

e For help installing and configuring your hardware and DriverLINX,
please see the manual that accompanied your hardware and the
DriverLINX 4.0 Installation and Configuration Guide for your version
of Windows.

e For more information on the DriverLINX API, please see the
DriverLINX Technical Reference Manual.

e For additional help programming your board, please examine the source
code examples on the Distribution Disks.

This manual contains the following chapters:
Configuring the CTM Series

Shows how to configure the CTM Series using@Gosfigure DriverLINX Device
dialog box.
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Using the CTM Series with DriverLINX

Shows how to set up DriverLINX with the Edit Service Request dialog box to use
CTM Series hardware features.
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Conventions Used in This Manual

The following notational conventions are used in this manual:

A round bullet (+) identifies itemized lists.
Numbered lists indicate a step-by-step procedure.

DriverLINX Application Programming I nterface and Windows macro
and function names are set in bold when mentioned in the text.

Driver LINX indicates the exported function name of the device driver

DLL while DriverLINX indicates the product as awhole.

DriverLINX Application Programming Interface identifiers, menu
items, and Dialog Box names are italicized when mentioned in the text.

Italics are used for emphasis.

Source code and data structure exampl es are displayed in Courier

typeface and bounded by a box with asingleline.

Code

A box with a double line bounds tables of information.

Tables

Concept

Important concepts and notes are printed in the left margin.

Using DriverLINX With Your Hardware
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Configuring the CTM Series

Introduction

Theinstallation program provides general instructions for installing and configuring
DriverLINX. This manual explains the steps and special features that apply to
Keithley’'s CTM Series boards.

Installing and configuring DriverLINX for the Keithley CTM Series boards requires
three steps:

1. [Install DriverLINX. Follow the instructions given by the installation
program. ThérRead Me First instructions explain the components and
drivers you can install.

2. Configure DriverLINX. See “Configure DriverLINX Device Dialog”
on page 11 for configuration options specific to a Keithley CTM Series
model.

3. Install your CTM hardware, read and follow the instructions in your
hardware manual.

Configure DriverLINX Device Dialog

DriverLINX uses a standardized configuration protocol for all data-acquisition
hardware. Configuration assigns a port address, interrupt resources and a
DriverLINX Logical Device number to a specific CTM Series board in your
computer.

The installation program automatically starts Eréver LINX Configuration Panel.
To start it again later, use the shortcut on the Windows Start Menu or clicilhere
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DriverLINX Configuration Panel Ed |

DriverLIN |
=l Dirieverl 1N Configure. .. |
fo 2 Keithley CTM Series [KMBCTHM) :
Properties. ..
Hemane
Bemove
Create...

Herest |

Cloze [Eance| | Help |

When you click the Create... or Configure. buttons on the DriverLINX
Configuration PanelDriverLINX displays the Configure DriverLINX Devicelialog.
The dialog has a page for each subsystem on aKeithley CTM Series model. The

following sections describe your choicesin configuring DriverLINX to work with
your board.
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Windows NT

Windows 95/98

Windows NT

Device Subsystem Page
Configure DriverLINX Device I

Device I Dhigital Inputl Drigital Dutputl Enuntera’TimerI

Wendar: iKeithIe_l,l b etraBute Device: g

Madel: [£Th-10 =] Address: {0,300

V| Detect Dec

Special...
¥ | Calitrate Hex ¥ =F

i

Cancel | Help |

Use the Device subsystem page to tell DriverLINX the model name, address and,
optionally, to disable detection and testing of your CTM Series board.

Vendor

The Vendor property displays “Keithley MetraByte, Inc.” It is a read-only property.

Device

The Device property designates the Logical Device you are configuring. It is a read-
only property. To change it, first sav@K) or quit Cancel) the current

configuration. Then select or create a new Logical Device usirgrilierLINX
Configuration Panel.

Model

TheModel property selects or indicates the hardware model of the board you're
configuring.

Select one of the following models:
CTM-5
CTM-5A
CTM-10

Under Windows 95/98, DriverLINX displays the model you chose during
installation. To install a different model, cancel the configuration andaddriNew
Hardware from the Windows Control Panel.

Address

The Address property records the 1/0 port address for the board. The default address
used by DriverLINX is 768 decimal or 0x300 hex. If you have another peripheral
board at that address, select a different base address. Note: consult your hardware
manual for the number of consecutive free addresses you need.
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Windows 95/98

Under Windows 95/98, Add New Hardware automatically selects an appropriate

address. To change the address, see “Using the Windows 95/98 Device Manager” on
page 15.

Dec

This radio button converts thidress property to decimal.

Hex

This radio button converts theldress property to hexadecimal.

Detect

The Detect property enables and disables DriverLINX’s hardware detection and
testing algorithms. For maximum system reliability, leave this check-box marked.
You may need to disable detection if your hardware has malfunctioning 1/O ports that
you're not using or if the hardware testing algorithms interfere with permanently
attached equipment.

Calibrate

The Calibrate property enables and disables hardware auto-calibration. This option is
grayed-out for the CTM Series because it does not support automatic calibration.

Special...

Configure CTM Dptions I

— Freguency Scaler
" Binany —‘

;;ancell

i BCD

—FOUT
Source: |F1 vI
Divider: I‘IE vI
Gate OF T

The Special...button allows configuration of hardware-specific options.
For Am9513-based devices, you can select the follow options:

e Frequency Scaler—this switches the frequency divider for the master
oscillator prescaler between binary and binary coded decimal (BCD)
counting modes.

« FOUT—this specifies the clock source, prescaler value, and output
(gate) option for the Am9513’s FOUT line.

DriverLINX uses the same values for all Am9513 chips on the counter/timer. To set
different characteristics for each Am9513 on the CTM-10 board, configure the
hardware as two individual CTM-5A Logical Devices.
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Using the Windows 95/98 Device Manager

Under Windows 95/98, DriverLINX uses the address and interrupt settings
maintained by the Windows Device Manager.

To view or change the settings for your board using the Device Manager:

1.

i)

10.

.
|- EE8 DirivverLIMN= drivers

Start the Device Manger by right-clicking on My Computer and
selecting Properties or click here Al.

Click the Device Manger tab.

Click the [FI- next to &8 DriverLINX drivers | if necessary to expand the
list.

Under DriverLINX drivers, select the entry for your board. (It may or
may not have*X: next to it.)

@ Display adapters

H“-”' Keithley CTh-10 Counter/Timer Board

-5 Floppy disk controllars
% Hard disk contrallers

Click the Properties button.
On the board’s property page, click fResources tab.

To change a setting, select it unéesource Type and click theChange
Setting button. Windows will guide you in selecting an appropriate
value.

When you are done, clidRK to close the board’s property page.

The board’s address switches must match the address setting you select.
If necessary shut down your computer and reposition them as described
in your hardware manual.

Restart Windows to load the Logical Device for your board using the
new settings.

Using DriverLINX With Your Hardware
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Digital Input Subsystem Page
Configure DriverLINX Device I

Device Digital Input | Cigital Dutputl Enuntera’TimerI

Channels: IEI[I:uits 07 j 1nterrupt:’ 'vi
Btz g i ¥ lﬂMﬁ* ] -]
el

i~ Configuration

! T
! Setup: IDHD Eﬁi e r |itialize
Cancel | Help

For the Keithley CTM Series, there are no configuration settings on the Digital Input
Subsystem page. Y ou can view the list of Logical Channels and their ranges.
Channels

The Channels property allows you to select aLogical Channel for viewing the
channel’s range.

DriverLINX defines Logical Channels starting with zero. Each model has a different
number of channels. See “Mapping Logical Channels to Digital Hardware Channels”
in the Counter/Timer Programming Guide for more details.

Range

TheRange property specifies the supported digital input range for the selected
Logical Channel. This is a read-only property.

Interrupt

The Keithley CTM Series does not use interrupts for digital input. DriverLINX
disables this property and displays it as blank.

DMA level

The CTM Series does not use system DMA channels. DriverLINX disables this
property and displays it as blank.

Configuration Setup

The Configuration Setup property specifies the input/output configuration of
programmable digital /0 channels. The digital input and digital output channels on
the Keithley CTM Series have fixed configuration. DriverLINX disables the

property.
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Digital Output Subsystem Page
Configure DriverLINX Device I

Devicel Digital Input ~ Digital Cutput |Euuntera’Timer|

Channels: IEI[I:uits 07 j 1nterrupt:’ 'vi
Bliez [y i ¥ lﬂMﬁ* ] -]
el

i~ Imitialization

| Dec e
W alue: iEI:-:EI Hex € [ Initislize
Cancel | Help |

Use the Digital Output subsystem page to change the default digital output channel
initialization values.

Channels

The Channels property allows you to select aLogical Channel for initialization or
viewing the channel’s range.

Range

The Range property displays the supported digital output range for the selected
Logical Channel. This is a read-only property.

Interrupt

The CTM Series does not use interrupts for digital output. DriverLINX disables this
property and displays it as blank.

DMA level

The CTM Series does not use system DMA channels. DriverLINX disables this
property and displays it as blank.

Initialization Value

Thelnitialization Value property specifies the digital output value DriverLINX will
write to the selected Logical Channel on hardware initialization. DriverLINX only
writes this value if you enable theitialize check box. By default, DriverLINX uses
the hardware-defined initialization values if timitialize check box is not checked.
For the CTM Series, the default digital output value is zero.

Dec

This radio button converts theitialization Value property to decimal.

Hex

This radio button converts theitialization Value property to hexadecimal.
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Initialize
Checking the Initialize check box instructs DriverLINX to use the Initialization
Value property, rather than the default value, for digital output channel initialization.
Counter/Timer Subsystem Page

Configure DriverLINX Device !

Devicel Digitallnputl Digital Output -~ Counter/ Timer |

Besolution: i-|_|:| FH:z _vJ lﬂtE”UPtIIF}D 5 T;

Cancel Help

Use the Counter/Timer subsystem page to select the internal master clock frequency
that the hardware inputs to the prescaler for the counter/timer channels and to define
the interrupt channel, if any, for the counter/timers. Enter selections for the following
fields:

Resolution
The Resolution property specifies the internal master clock frequency that the
counter/timers use.

Interrupt

The Interrupt property selects an interrupt level for your board. Only afew models
support hardware interrupts.

For the CTM-10, DriverLINX programs both Am9513 chips to use the same
interrupt channel. If you want each chip to use a different interrupt, configure the
CTM-10 as two, separate CTM-5A devices.

Windows NT Select an interrupt level for your board.

Windows 95/98 Under Windows 95/98, Add New Hardware automatically selects an appropriate
interrupt level. See “Using the Windows 95/98 Device Manager” on page 15.
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Using the CTM Series with

DriverLINX

References

Please see the following references for information on programming your Keithley
CTM Series board with DriverLINX:

Counter/Timer Programming Guide

Shows you how to set up and use CTM Series hardware features with
DriverLINX.

DriverLINX Technical Reference Manual

Describes the DriverLINX Application Program Interface (API) for the
DLL interface using C++.

DriverLINX/VB Technical Reference Manual

Describes the API for the ActiveX (OCX) interface using VB or
Delphi.

DriverLINX examplesfor your programming language

They arein the subfolders of your DriverLINX installation folder or on
the original distribution media.

Using DriverLINX With Your Hardware
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Glossary of Terms

API

Abbreviation for Application Programming Interface. An APl defines the syntax of
the data structures and functions of software services.

DMA

Abbreviation for Direct Memory Access, atechnique where the system board can
transfer data between a device and memory without using the CPU. In the PC, a
standard chip on the system board controls the transfer.

IRQ

Abbreviation for interrupt request. Peripheral hardware signalsthe CPU that it is
ready to transfer data.

ISA

Abbreviation for Industry Standard Architecture. A standard for the original IBM AT
bus specification that defines the bus structure, CPU and support chip architecture,
and the clock frequency of the |SA bus.

ISR

Abbreviation for interrupt service routine, the software function inside a device
driver that handles interrupt requests.

Logical Device

DriverLINX'’s designation for a specific data-acquisition board inside your computer.

Service Request

A DriverLINX object or data structure that completely defines a data-acquisition
task.
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Subsystem

DriverLINX subdivides a general purpose data-acquisition device into six
subsystems—Device, Analog Input, Analog Output, Digital Input, Digital Output,
and Counter/Timer.

TTL

Abbreviation for transistor-transistor logic, a family of digital logic elements.
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