PXl and PCI
Getting Started

Document Number: 0004-000012
Revision 3

February 10, 2006




Contact

ZTEC Instruments Telephone: (505) 342-0132
7715 Tiburon Street NE Fax: (505) 342-0222
Albugquerque, NM 87109  Web Site: www.ztec-inc.com

ZTEC Instruments, Inc. welcomes your comments on this manual. All manuals are
thoroughly reviewed before distribution. We are, however, grateful for any comments from
our users which will further help to improve the content and quality of our documents.

Copyright

Copyright 2005 by ZTEC Instruments

Printed in the United States of America.

All rights reserved under copyright laws of the United States and other countries.

All technical data and computer software documentation contained herein is proprietary and
confidential to ZTEC Instruments, Inc. or its licensor. The reproduction and/or transmission
of this publication in whole or in part by any means, electronic or mechanical, is prohibited
without the prior written consent of ZTEC Instruments, Inc.

ZTEC Instruments, Inc. and the ZTEC logo are registered trademarks of ZTEC Instruments.

ZTEC Instruments has attempted throughout this publication to distinguish proprietary
trademarks from descriptive terms by following the capitalization style used by the
manufacturer. Product names listed are trademarks of their respective manufacturers.
Company names listed are trademarks or trade names of their respective companies.

LabVIEW™ National Instruments Corporation
Windows™ Microsoft Corporation

The material in this manual is for informational purposes only and is subject to change
without notice. ZTEC Instruments, Inc. assumes no responsibility for any error or for
consequential damages that may result from the use or misinterpretation of any of the
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Handling Precautions for Electronic
Devices Subject to Damage by
Static Electricity

PXI and PCI modules are susceptible to Electronic Static Discharge (ESD) damage. When
transporting, place the module in conductive (anti-static) envelopes or carriers. Open only at an
ESD-approved work surface. An ESD safe work surface is defined as follows:

¢ The work surface must be conductive and reliably connected to an earth ground with a safety
resistance of approximately 250 kilohms.

e The surface must NOT be metal. A resistance of 30-300 kilohms per square inch is suggested.

Ground the frame of any line-powered equipment, chassis, test instruments, lamps, soldering irons,
etc., directly to the earth ground. To avoid shorting out the safety resistance, ensure that the
grounded equipment has rubber feet or other means of insulation from the work surface.

Avoid placing tools or electrical parts on insulators. Do NOT use any hand tool that can generate a
static charge, such as a non-conductive plunger-type solder sucker. Use a conductive strap or cable
with a wrist cuff to reliably ground to the work surface. The cuff must make electrical contact directly
with the skin; do NOT wear it over clothing.

Note: Resistance between the skin and the work surface is typically 250 kilohms to 1
megohm using a commercially-available personnel grounding device.

Avoid circumstances that are likely to produce static charges, such as wearing clothes of synthetic
material, sitting on a plastic-covered stool (especially when wearing woolen material), combing the
hair, or making extensive pencil erasures. These circumstances are most significant when the air is
dry.

When testing static sensitive devices, ensure DC power is ON before, during, and after application of
test signals. Ensure all pertinent voltages are switched OFF while circuit boards or components are
removed or inserted.
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Introduction

The PXI/PCI Getting Started Manual pertains to the following instruments:

ZT450PXI/PCI
ZT431PXI/PCI
ZT410PXI/PCI
ZT530PXI/PCI
ZTO02PXI
ZT1000 PXI

This manual is intended for customers using Microsoft Windows version 2000 and XP. For
customers using other operating systems, please review this document and then contact
ZTEC Instruments for additional assistance if needed. In this manual, the instructions are
interchangeable with PXI and PCI instruments with the exception of hardware installation.
You can get answers to your questions, browse the knowledge base, download drivers and
documentation, and open technical support tickets all from our website:
www.ztecinstruments.com

PXl and PCI Getting Started
0004-000012



Requirements

The following are the minimum and recommended computer systems to use with your PXI or
PCI module:

System Minimum

Processor: Pentium 200 MHz or equivalent
RAM: 64 MB

Microsoft Internet Explorer 5.5 or later

Screen resolution of 640 x 480 with 256 colors
Windows 2000 or XP

System Recommended
Processor: Pentium Ill/Celeron 600 MHz or equivalent
RAM: 256 MB

Microsoft Internet Explorer 5.5 or later
Screen resolution of 640 x 480 with 256 colors—required for Scope SFP

Windows XP Professional

Other Required Items
In addition to the ZTEC PXI or PCI module and a computer, the following are needed:

1/8 in. flat-head screwdriver
Grounding Strap

For PXI Devices:

A PXI chassis, a PXI/SCXI combination chassis, or a PXl/CompactPCI
chassis—with a controller and the chassis documentation

For PCI Devices:

A desktop computer and its documentation
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Instrument Installation for Windows

You must install the Windows Device Driver before you install the instrument
into the chassis or computer!

Windows Device Driver Installation:
1. Install Virtual Instrumentation Software Architecture (VISA) on your computer.

Note: You must have VISA installed on your system. VISA can be obtained from
National Instruments or Agilent.

For customers using a National Instruments program development environment,
such as LabWindows or LabVIEW, NI-VISA will most likely be already installed on
your system. To check for an NI-VISA installation, open the National Instruments
Measurement and Automation Explorer (NI-MAX) and check for an NI-VISA entry
in the “Software” directory.

2. Copy the contents of the Product CD or download the latest drivers and
documentation to your computer (We recommend going to www.ztec-
inc.com/support to get the latest drivers and documentation for your instrument):

e If using the product CD:

[product cd]:/zt...
[local drive]:/ztec/

¢ If downloading the drivers and documentation, the files will be compressed
(.zip) files. Unzip them to the following recommended folders:

[local drive]:/ztec/zt.../Drivers (for the drivers)
[local drive]:/ztec/zt.../Manuals (for the documentation)
[local drive]./ztec/zt.../Applications (for the soft front panel)

3. Open the following directory:

[local drive]:/ztec/zt.../Drivers/Device

PXl and PCI Getting Started
0004-000012


http://www.ztec-inc.com/support
http://www.ztec-inc.com/support

Windows 2000, XP
LabVIEW Real Time
Windows 95, 98
Windows NT

ZTEC_NT5.inf

Install the ZTEC Instruments PXI device driver: This device driver will allow your
operating system to recognize the ZTEC PXI or PCI hardware.

ZTEC_RT.inf (Contact ZTEC if using LabVIEW RT)

ZTEC_9x.inf (Hardware only support)
ZTEC_NT4.inf (Hardware only support)

a) Right click on the appropriate file and select “Install” from the pop-up menu. For
example, if you are using Windows XP, right click on the “ZTEC_NT5.inf" file and select
“Install” as shown:

(= B3]
File Edit Wiew Favorites Tools  Help :1‘*'
@Back - u lj’: /'_)Search h_l‘ Folders v
Address |33 C:\ZTEC|Drivers\ZT450PHI Device "l )
5 ZTEC 9% TR ZTEC_MT4
File and Folder Tasks Setup Information = Setup Information
3KB = 2 KB
Iﬂ Rename this filz
{33 Move this fils C_NTS =4 ZTEC_RTF
= 9 Setup Information
!D Copy this file 3 Open 3 KBP
| Insts
@ Publish this fil= to the Web
=z il Print
B Rk Scan with AWS Free
iy Print this file Open With. .
¥ Delete this file
Send To »
Cuk
Other Places Copy
I ZT450PEI Create Shartcut
[E:] My Documents Delete
W My Computer Renarne
\ﬂ My Metwork Flaces Propetties
Figure 1: Installing the Device Driver
10
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You may see the following message pop up:

Open File - Security Warning

Do you want to open this file?

r} Mame: ZTEC_MTS.inf
| Publizher: Unknown Publizher

Type: Setup Information
From: CHAZTEC\Drivers\ZT450P R Device

[ Open ]l_ Cancel |

Alwayz azk before opening thiz file

YWhile files fram the [nternet can be uzeful, this file type can
potentially harm vour computer. IF you do ok trust the source, do ok
open thiz zoftware. What's the risk?

Figure 2: Possible Error Popup

If so, click on Open to continue. You will not get any confirmation that the driver has
been installed until the hardware has been installed. Shut down the computer or
chassis and go on to the next step: Installing the hardware.

5) Install your hardware. Depending on the instrument you are installing, please go to
the appropriate section “PXI| Hardware Installation” or “PCI Hardware Installation.”

a. PXl| Hardware Installation:

1. Power off the cPCI/PXI chassis.

2. With a grounding strap properly connected, slide the ZTEC PXI module into an
available slot on the chassis until the front panel handle contacts the chassis.

3. Complete unit installation by pressing upward on the front panel handle until the
handle lock engages.

4. Once the module is seated, tighten the captive screw at the top and bottom into the
mainframe.
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b. PCI Hardware Installation for single module:
1. Power down the PC before opening and accessing the PCI slots.

2. Unscrew and remove the dedicated blind-bracket that is mounted to cover the

unused PCI slots of the PC. Keep the screw within reach to secure the PCI board

in the PCI slot afterwards.

CAUTION

e While inserting the PCI module, take care not to tilt the retainer in the
track. Failure to do so may cause damage to the module.

e Be very careful when inserting the board in the PCI slot, as most of
the main boards are mounted with spacers and therefore might be
damaged if they are exposed to high pressure.

3. With a grounding strap properly connected, insert the PCI module slowly into the
PC. This is done best with one hand each at both ends of the board.

4. After inserting the PCI module, fasten the screw of the bracket carefully and
without over-tightening.
c. PCl Hardware Installation for multiple modules:
1. Power down the PC before opening and accessing the PCI slots.
2. Unscrew and remove the dedicated blind-brackets that are mounted to cover

unused slots of the PC. Please keep the screws in reach to secure the boards
afterwards.

CAUTION

e Determine if there is enough space in the computer case (e.g., a big
tower case) in order to mount all of the required boards before
inserting and connecting any boards.

e While inserting the PCI boards, take care not to tilt the retainers in
the tracks. Failure to do so may cause damage to the boards.

e Be very careful when inserting any board in the PCI slot, as most of
the main boards are mounted with spacers and therefore might be
damaged if they are exposed to high pressure.

PXl and PCI Getting Started
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3. With a grounding strap properly connected, insert the ZTEC PCI module and other
required boards slowly into the computer. This is done best with one hand at each
end of the board.

4. After inserting the boards, fasten the screw of the bracket carefully and without
over-tightening.

5. Connect the boards in daisy-chain using the appropriate ribbon cable (FFSD-10-D-
6.00-01-N-D4) to the mating connectors (See Figure 3) on the top of the boards.
The ribbon cable is matched to the same length to achieve a zero clock delay
between the boards. Table 1 shows the pin out for the mating connectors.

Note: When using this configuration, one board acts as a timing and arm source; all of
the other boards are receivers.

r\."iew—l )

! _--.! Mating Connector
—— 7 wt.riewed from the

- np

TRGO-7 STAR  REF

b .

19 | ©O0000000 1
20 | OOO0O0O00000

il e

Ground
Figure 3: Mating Connector

Pin [Function|Pin |Function
1 |REF 2 GND
3 |STAR 4 GND
5 |TRGY 6 GND
7
9

TRG6 8 GND
TRG5 10 GND
11 |TRG4 12 GND
13 |TRG3 14 GND
15 |TRG2 16 GND
17 |TRG1 18 GND
19 |TRGO 20 GND

Table 1: ZTEC PCI Module Mating Connector Pin Out

PXl and PCI Getting Started 13
0004-000012



6) Confirm the Installation.
a. After you have shut down the computer and installed the hardware, restart the
computer or chassis. When Windows boots up, the instrument should be found and
you should see the “Found New Hardware Wizard” popup as shown:

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windoves will search for curent and updated software by
[oaking an your computer, on the hardware inztallation CO, or an
the YWindows Update "Web site [with your permizzion).

Read aur privacy policy

Can Windows connect to Windows L pdate to search for
zoftware?

) Yes, this time only

) 'es, now and ever time | connect a device

R Sl ettt

Click Mest to continue,

Mewt > l[ Cancel

Figure 4: Found New Hardware Popup

Select “No, not this time” and click “Next >" to continue. You should see the following
window:

PXl and PCI Getting Started 14
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Found New Hardware Wizard

Thiz wizard helps you ingtall software for;

ZCard

':.]l If your hardware came with an installation CD
or Hoppy dizsk. insert it now.

YWhat do you want the wizard bo do?

(®)ilmztall the software automatically [Fecommendeds

() Install from a list or zpecific location [Advanced)

Click Mest to continue.

< Back ” Mext > ][ Cancel

Figure 5. Hardware Install Window

Make sure that “Install the software automatically (Recommended)” is selected and
click “Next >” to continue. Windows will automatically install the driver. When it is
finished, you should see the following window:

PXl and PCI Getting Started
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed installing the zoftware for;

_\> £-Card

Click Finizh to cloze the wizard.

Figure 6: Hardware Installation Complete

Click on “Finish”. The instrument driver has been successfully installed. Now, to
confirm that the instrument has been recognized and is in the system, go on to the
next step.

b. In Windows, click on “Start>>Control Panel”. Then find the “System” icon and double
click on it. Under the “Hardware” tab, find the device manager button and click on it to
open the device manager. You should see something like this:

PXl and PCI Getting Started 16
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L Device Manager

File  Action Wew Help

W& R a

i

Computer
g Disk drives

f§ Display adapters

=) Floppy disk contrallers

ﬁ Floppy disk drives

&8 Human Interface Devices

=% IDE ATA/ATAPI contrallers

Zge Kevboards

"y Mice and other poinking devices
+] % Monitars

i e e 5 ) M S B e B

+| 4 [ adanters

= . MI-YISA PXI Devices
Wi, ¢

+ ﬂ Processars
+- ¥, sound, video and game controllers

+- by System devices
¥ Universal Serial Bus controllers

Figure 7: Device Manager View

Notice that there is now an entry called “NI-VISA PXI Devices”. By clicking on the
plus sign next to it, you will see that there is a “Z-Card” installed. Any PCI instruments
will show up as “NI-VISA PXI Devices” as well. If you do not see this entry or if you
get an error, go to the “Troubleshooting” section of this manual.

c. Ifusing NI-VISA, you can confirm the installation using NI-MAX. To do so, open NI-
MAX and locate the new PXI or PCI instrument under the “Devices and Interfaces”
folder. The PXI or PCI instrument should have NI-VISA resource identifier, such as
“PXI2::13::INSTR” for example. As shown in Figure 8, the ZTEC instrument will have
a 4172 Manufacturer ID.

Note: If using PCI, NI-MAX will show the PCI card as PXI.
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¥ PXI1::13::INSTR - Measurement & Automation Explorer

File Edit ¥iew Tools Help
Properties ﬁOpen VISA Session
Configuration Ee L&)
T g 2 System A Marne Yalue Diesc A
+- Daté Meighbarhoo WISA Resource Mame PEIL1:130INSTR WISA resource identifier For |
= Devices and Interfaces . . .
R WISA Alias Unique YISA alias to access
+] y Ports {Serial & Parallel) K X R i
Static Device ] Tells whether this device wa
—|-PHEL PRI Systemn
2P Py Bus 1 Enabled 1 Tells whether this device is ¢
u BB Pl 11 INSTR Bus Mumber 1 Bus number of this device
ﬁ P \INSTR Device Mumber 13 Device number of this device
Function Mumber ] Function number of this dev
+-[3 Scales Manufacturer I0 4172 (0x104C) Wendor id or manufacturer ic
+ Software Model Code 44128 (0xACE0) Model code or device id of th
+ g Remote Systems Manufacturer Mame Unknown Mame of wendor/manufactur
Model Mame Unknown Mame of device/model of thi
Slok Mumber Unknown Slot where this device is locz
B e = W b
< ¥
g Attributes

Figure 8: Measurement and Automation Explorer Verification

If you do not see any instruments listed, go to the “Troubleshooting” section of this
manual.

7) Using the Soft Front Panel to verify communication with the instrument:
a. Install the soft front panel (SFP). Soft front panels are available for these instruments:

ZT431PXI/PCI
ZT450PXI/PCI
ZT410PXI/PCI
ZT530PXI/PCI

There is no soft front panel available for either the ZT002PXI or the ZT1000PXI.
This installation example is for the ZT450PXI/PCI. Other SFP installations will be
similar but not exactly the same. Contact ZTEC Technical Support if you need
assistance.
The Soft Front Panel installation file is located in the following directory:

[local drive]:/ztec/zt.../Applications
To install the soft front panel, simply locate and double click on the “Setup.exe” file.

For this example, we will use the ZScope soft front panel. The following window
should pop up:
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I=*5=i £5cope 1.08 Setup E][E|

7

Welcome to the ZScope 1.08
Installation Wizard

It iz strongly recommended that you exit all Windows programs
before running thiz setup program.

Click Cancel to quit the setup program, then close any programs
wou have rnning. Click Mest to continue the installation,

WOARMIMG: This program is protected by copyright law and
international treaties.

IInauthorized reproduction or distribution of this program, or arny
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the maximurn extent pozzible under law.

mﬂb i I Cancel

Figure 9: ZScope Installation Window

Click on “Next >" and enter the folder in which to install the program (the default
location should work). The following window should open when installation
completes:

PXl and PCI Getting Started
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iﬁ’i Z5cope 1.08 Setup E]|E|

7

ZScope 1.08 has been
successfully installed.

Click. the Finish button to exit thig inztallation.

Ervch

Figure 10: ZScope Installation Complete

b. The installation should have placed a shortcut on the desktop. Locate it and start the
program by double clicking on it. If you don’t have the instrument installed or there is
a problem communicating with the instrument, you may see this pop up:

£ IT450 SFP Error

Hardware nak Found,

Figure 11: ZScope Error
If you see this error, it means that the panel could not communicate with the
instrument. If all the above steps are completed, this should never appear. The Soft
front panel loads in “Simulation” mode when this happens.

If you did not see the above error, you should see the following window:
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2 Z5cope 1.08B for ZT450PXI and ZT450PCI

10E46 J0E+E C mEe 40E4E E(E4R
1 1 1 100

-10-
0.0E+0 1000 5 JE-3 400.0E-3 500.0E -
T

Enable
OFF

E =1l ;
Trigasr zitio |

&g, Type

Mormal

Figure 12: ZScope Soft Front Panel

You can click on “Hardware” to verify the instrument you are using is selected. This
soft front panel will allow you to get started using your instrument right away.
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Importing CVI Drivers into LabVIEW

Note: If you are using LabVIEW 8.0 or later, please contact ZTEC for assistance
importing the drivers.

Using the included CVI Instrument Driver (LabVIEW 7.1 and below)

1. Before running LabVIEW:

¢ Find the appropriate driver on your product CD or in the .zip file downloaded from our website
at www.ztec-inc.com/support

e Create a new folder for your driver under C:\\ZTEC\Drivers\<driver name>.
“C:\ZTEC\Drivers\ZT450PXI” for example.

e On the CD or in the .zip file, find the folder labeled “CVI”. Copy and paste it into the new
driver folder you just created.

2. Run LabVIEW:

o Create a new Blank VI
¢ In the Block Diagram, on the menu bar, go to Tools>>Instrumentation>>Import CVI
Instrument Driver... as shown:

i+ Untitled 1 Block Diagram
File Edit Operate [EEEEN Browse Window Help

-

2> I@I @D Measiurement & Automation Explaret, ., HE~ || Tn:v] (e ]

Instrumentakion Instrument Driver Metwork, ..

Impork VI Instrurment Driver, ..
Find %Is on Disk. .. Update vxIplugiplay Drivers..,
Prepare Example ¥Is for NI Example Finder, ..
Remote Panel Connection Manager, ..
wWeb Publishing Toal, ..

Opkions. ..

Figure 13: Importing CVI Instrument Driver

e From the dialog window, select the .fp file for the CVI driver to be imported. This file will be
named similar to the instrument with which it is associated (ex. zt450pxi.fp). See Figure 14
below:

PXl and PCI Getting Started 22
0004-000012


http://www.ztec-inc.com/support

Select a CVI Function Panel file:

Laok in: | £ ZT450P] v O & e @

T L) cvibuild zk450px
L‘b IC2k_common

ty Recent [Chzt_pxi

D ocuments SR

3

Deskiop

%

hy Documents

28

ty Carnputer

-

File name: |2t45Dp>:i.fp w | [ Open ]

My Metwaork,  Files of bpe: | Custonn Pattern [.fp) v | [ Cancel ]

Figure 14: Selecting the Function Panel file

o After clicking OK, the following window will appear:

i CVI Function Panel Converter

Select a destination directory or VI library:
iC:'l,F‘rogram FilesiMational InsktrumentsiLabYIEW 7. 1inskr. lib) | [ Browse. .. ]

Insktrument prefix:

izt450 |
h

elect a shared library or DLL: \

:c:ﬁ,zn—:c1DriverstTi_S_annthSnpxi.dII‘) | [ erowse...

M

{Double-click an ikem to togale selection,)

J Initialize 7

/  Auto Setup =

W Channel Enable P

#  Horizontal

v veicd

Acguisition

Envelope Yiew v ance
Rename. .. ] [ Select Al l [ Deselect Al ] [ Help ]

Figure 15: Function Panel Converter Window

o Under “Select a Shared Library or DLL:” click “Browse...” (the portion circled in red) and select
the .dll file for the CVI driver located in the driver folder. The default filename is incorrect.
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e Click “Options...” and set the options as shown in Figure 16:

> FP Conversion Options

VI Generation Cpkions:

[ ] Leave ¥I Frant panels open
Create library call on block diagram
[]Use C-Decl instead of StdCall calling conventions
Map Visession bype ta VISA resource name
add instrument error IO checking
Use sub!T For CYI error conversion
Create instr.lib menu mirroring CYI class hierarchy
[] Include %I class names in YI names
Use C function names For VIs
Capitalize and remove underscores in nammes
Convert all control names to lowercase
Assign instrument driver icons based on name
Add front panel contrals For size of arraw parameters

500 | Defaulk size For array parameters

[ Ok H Cancel ][ Help

Figure 16: Converter Options Window
¢ Click “OK” on the options panel.
¢ Click “OK” on the converter panel.
¢ You should now be able to access the CVI driver functions from the diagram, under LabVIEW.

The functions will be found, on your Functions Palette, under Instrument 1/0O>>Instrument
Drivers then the name of the driver. All the functions will be represented here.
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Application Development Environments

The following application development environments are compatible with ZTEC PXI and PCI
modules:

Fully Supported:
LabVIEW 6.0 or later
LabWindows™/CVI™ 6.0 or later

Contact ZTEC for assistance with these development environments:
LabVIEW Real-Time Module 6.0 or later
Measurement Studio 6.0 or later
Microsoft Visual C++ (MSVC) 6.0 or later
Microsoft Visual Basic 6.0
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Troubleshooting Installation

If you cannot find your instrument in the Windows Device Manager and you cannot see the
instrument listed in NI-MAX, follow these steps to fix the problem:

1. Go to the Windows Device Manager by clicking on Start>>Control Panel>>System and
then click on the "Hardware" tab where you should find the button for the Windows
Device Manager.

2. Look for any "Unknown" devices or devices with big yellow question marks by them. If
you find any, delete them by highlighting them and hitting "delete" on your keyboard. If
it asks you if you are sure, click yes.

3. Shutdown the computer. Remove your instrument from the computer (PCI), or chassis
if it is already installed.

4. Restart the computer, go to the Windows Device Manager again, and check again for
any "Unknown" devices. Again, if there are some there, delete them.

5. Find the device driver for your instrument (ie. ZTEC_NT5.inf if you are using Windows
XP, etc...). Right click on the .inf file and select "Install".

6. Reboot the computer (without re-inserting the ZTEC card) to be sure everything has
finished installing and loading.

7. Shut down the computer and re-install the instrument.

8. Reboot the computer again. If you get a message that new hardware has been found,
go ahead and tell it to install the driver automatically, and point it to the correct file.

9. Your instrument should be installed and viewable in the Device manager as well as NI-
MAX. (Note: You may have to reboot one final time)

10. If the instrument is still not showing up, try re-installing the latest version of NI-VISA
and reboot the machine again.

11. Contact Technical Support if none of the above steps solve the problem.
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Contacting Technical Support

ZTEC Instruments

7715 Tiburon St NE
Albuquerque, NM 87109
(505) 342-0132, x2

Website

Technical Support, Knowledge Base, and

Release Notes
General Information

WwWw.ztec-inc.com/support

www.ztec-inc.com/support

www.ztec-inc.com
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