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Preface

This manual describes how to use VisSim/DSP for designing, simulating, and
validating digital signal processing (DSP) algorithms and embedded control
applications. You can use all of the features of VisSim to create and test your DSPs

and embedded controllers.

Registering your software

Before you begin using VisSim, please fill out the enclosed registration card and
mail it to us. As aregistered user, you will receive afree subscription to The
flexWire, along with discount promations and VisSim workshop schedules.

Conventions used in this hook

This manual assumes that you are already familiar with the VisSim graphical user
interface. If you need to review the interface, consult your VisSm User’s Guide.

The following typographical conventions are used to make this manual:

Visual convention

Whereit's used

Shortcut key combinations

Hot keys

SMALL CAPS

ALL CAPS

Shortcut key combinations are joined with aplus sign (+).
For example, the command CTRL+C means hold down the
CTRL key while you press the C key.

Hot keys are the underlined keysin VisSim’'s menus,
commands, and dialog boxes. To use a hot key, press ALT
and then the key for the underlined character. For instance, to
execute the File menu’s New command, hold down the ALT
key while you press the F key, then release both keys and
pressthe N key.

To indicate the names of keys on the keyboard.

To indicate directory names, file names, and acronyms.



Preface

Getting help

Vi

Visual convention Whereit'sused
Initial Caps To indicate menu names and command names.
Lucida console To indicate block names.

In addition, unless specifically stated otherwise, when you read “click the mouse...”
or “click on...,” it meansto click the left mouse button.

To help you get the most out of VisSim, the following online information is
available:

e Online help The online help contains step-by-step instructions for using VisSim
features.

e Onlinerelease notes A file named READDSP.TXT isinstalled in your main
VisSim directory. Thisfile contains last minute information and changes that
were discovered after this manual went to print. For your convenience, you
should read this file immediately and print a copy of it to keep with this manual.

Online help
VisSim’s Help program provides online instructions for using VisSim.
» Toopen help
e Do one of thefollowing:
To Do this
Accessthe top level of help Select Help from the menu bar or press
ALTHH.
Access help on the selected block Click on the Help button in the dialog box for
the block.

» Toclosshelp

¢ Inthe Help window, choose File > Exit, or press ALT+F4.
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Technical support service

When you need assistance with aVisual Solutions product, first ook in the manual
and read the online READDSP.TXT file. If you cannot find the answer, contact the
Technical Support group viaatoll call between 9:00 am and 6:00 pm Eastern
Standard Time, Monday through Friday, excluding holidays. The phone number is
978-392-0100.

When you call in, please have the following information at hand:

The version of VisSim and the version of the software operating environment
that you're using

The type of hardware that you're using
All screen messages
What you were doing when the problem happened

How you tried to solve the problem

Visual Solutions also has the following fax and e-mail addresses:

Address/Number What it’sfor

978-692-3102 Fax number

bugs@vissol.com Bug report

doc@vissol.com Documentation errors and suggestions
sales@vissol.com Sales, pricing, and general information
suggest@vissol.com Product suggestions

tech@vissol.com Technical support

vii






Chapter 1

Introduction

VisSim/DSP is an interactive and visual environment that extends VisSim for usein
designing, simulating, and testing digital signal processing (DSP) algorithms and
embedded control applications.

The DSP configuration supported by VisSim/DSP consists of PC bus cards with
RAM and CPU and real-time I/O ports. The cards support up to four 16-bit analog
A/D and four 16-bit D/A channels. There are two possible targets for DSP:

e A completely stand-alone DSP with its own power supply, serial port
connection, and program in EPROM

e A PCbus card that uses the host PC for initialization and booting

Programs compiled to run on the DSP card have a .OUT suffix. The download
program supplied with VisSim/DSP lets you download the .OUT files to the DSP
card and then start running them.

VisSim/DSP offers the following features:

Automatic compiling: VisSim generates asingle .C file that does not need any
maodification. In the Code Generation Setup dialog box, the Compile button
generates C code, then compiles and links the code into a downloadable executable.
A compilation progress report is provided on screen.

Automatic commenting: Comments can be automatically inserted into the
generated code that describe the location in the VisSim block hierarchy from which
the code originated.

Variable name coherency: Variable names used in VisSim are maintained in the
generated code.

Interrupt driven timing: A timer on the DSP is used to generate an interrupt at a
user-specified interval. The control loop is executed on the occurrence of this
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interrupt. This execution rate can be changed without recompiling the code through
the setup dialog box for the DSP Interface block.

Analog and digital 1/0: Accessto the analog and digital I/O channelsis provided
directly from VisSim, both with and without compilation. This allows you to test
various connections and control loops in standard interactive VisSim before
compiling and downloading the algorithm to the target DSP.

Interfaceto VisSim: All inputs and outputs to the compound block compiled to the
DSP are maintained. Consequently, when compound block is replaced with a DsSP
Interface block, the connections are the same.
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Installing VisSim/DSP

This chapter describes how to install VisSim/DSP on your computer.

Installation prerequisites

Before you install VisSim/DSP on your computer, make sure you have the following
components:

e Professional VisSim
e VisSim/C-Code
e DSPhardwarekit

These components may be part of your VisSim/DSP package or you may have
ordered them separately. If you are missing any of them, call Visua Solutions
immediately.

Note that VisSim/RT is not required for real-time 1/0O with the DSP card.

In addition, your computer must meet the following minimum configuration:
e Intel 80386+ processor

e  Windows 95 or Windows NT

e 4MBRAM

e 400 KB free hard disk space

o 3Y% floppy drive

e EGA+ monitor
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Installation procedure
Theinstallation procedure is divided into four parts:

e |nstaling Professiona VisSim and VisSim/C-Code

e Installing the DSP peripheral libraries, drivers, and hardware
e Instaling the C compiler

e |nstaling the VisSim/DSP software

Installing Professional VisSim and VisSim/C-Code

To begin, install Professional VisSim and VisSim/C-Code on your computer if they
are not already there. The installation instructions can be found in the VisSm User’s
Guide and VisSm/C-Code User’s Guide, respectively. Note that you must install
Professional VisSim before you install VisSim/C-Code.

Installing the DSP peripheral libraries, drivers, and hardware

Only after you have installed Professional VisSim and VisSim/C-Code on your
computer can you install the DSP periphera libraries, drivers, and hardware. The
installation procedures for these components can be found in Appendix A,
“Installing DSP Peripheral Libraries, Drivers, and Hardware.” Because VisSim/DSP
is continually adding new board support, the installation procedures for your DSP
components may be included on separate sheets of paper that accompany your
VisSim/DSP kit.

Installing the C compiler

Now you can install the C compiler meant to go with the chips on your DSP card. To
install the C compiler, refer to the installation instructions supplied with the
compiler. Do not install the C compiler until after the DSP peripheral libraries,
drivers, and DSP card have been successfully installed.

Installing the VisSim/DSP software
The VisSim/DSP software consists of:

e DSP support libraries
e Anenhanced DSP code generator

e Three new VisSim blocks for communicating with the DSP and performing
analog and digital 1/0 with the analog and digital ports on the DSP card
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P Toinstall the VisSim/DSP software

1. Start Windows 95 or Windows NT.

2. Insert the VisSim/DSP disk into the floppy drive.
3. Click on Start and choose the Run command.

4. Inthetext box, type a\instal.

5. Follow the installation instructions.

When theinstallation is complete, VisSim adds the menu item VisSim/DSP to the
menu bar. Click on this menu to access the DSP blocks.
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DSP bhasics

Using VisSim/DSP

The following information is covered in this chapter:
e DSPbasics

e Creating aDSP agorithm

e Running aDSP agorithm

e  Performing hardware-in-the-loop simulations

There are three basics steps in the development of a DSP a gorithm:

1. Createthe system you want to execute on the target DSP.

2. Generate the C source code from the system.

3. Compile and link the C source code to produce an executable file.

Although steps 2 and 3 are automatically performed by VisSim/DSP, it isimportant
to understand how the executable file is generated and the restrictions that apply to
your system.

Creating the system

Y ou create the system that will eventually execute on the target DSPin VisSim.
Follow these guidelines when creating your system:

o A small subset of VisSim blocks are unsupported in VisSim/DSP and should
therefore be avoided. Unsupported blocks are listed on page 8.

e |norder to create a DSP agorithm, the system must be entirely encapsulated in
a compound block. Creating compound blocks is described on page 9.
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Generating C code
During C code generation, the following actions occur:

e Blocks are trandated either directly into C operators or into one or more callsto
the C support library. Blocks that call the C support library are listed on page 9.

A small set of blocks are unsupported in VisSim and are translated into function
callsthat either produce ASCII data streams or EMPTY returns. These blocks
are listed below.

e Theintegration algorithmis re-set to Runge Kutta 2nd order if it was previously
set to an algorithm other than Runge Kutta 2nd order or Euler.

Unsupported blocks

The table below lists the blocks that produce ASCII data streams or call the EMPTY
function.

Block ASCI| data stream Call to EMPTY function

animate v
bezel
case
constraint

cost

AN NN

DDE, DDEreceive, DDEsend
display v

export

<

globalcConstraints
histogram v
import

index v
Tight v

TineDraw v
meter v

neuralNet v
parameterunknown v
plot v

stop v
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Block ASCI| data stream Call to EMPTY function
stripChart v
unknown v

Compiling and linking C source code

During compilation and linking of the .C file, VisSim/DSP invokes the C compiler
included with the corresponding hardware kit to compile and link the .C file, support
libraries, and header files to create an .OUT file. For example, if you purchased the
PC32 hardware kit, VisSim/DSP uses the Texas Instruments C compiler to generate
the .OUT file.

There can be only one .OUT file per VisSim diagram.

Support library

The support library supplied with VisSim/DSP is a collection of object files that
contain compiled instructions to support blocks for which there is no direct
trandation into C source code. These blocks include:

e crossbDetect

e integrator

e TlimitedIntegrator
e pulseTrain

e resetIntegrator

e stateSpace

e timeDelay

e transferFunction

e unitbelay

Creating a DSP algorithm

Because atarget DSP has no file system, you cannot use import or export blocks
with VisSim/DSP. Y ou can, however, use map blocks; VisSim/DSP provides the
option of embedding the mapsinline in the generated C code.

» TocreateaDSP algorithm

1. LoadtheVisSim diagram that contains the system you want to execute on the
target DSP.

2. Encapsulate the system in a single compound block, if it has not been
encapsulated already.
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Encapsulating blocks

Select all the blocks to be encapsul ated, then choose the Edit >
Create Compound Block compound. In the Compound
Properties dialog box, enter a name for the compound block
and click on the OK button. For more information on
compound blocks, see the VisSm User’s Guide.

Select the compound block.

Choose Simulate > Code Gen.

The Code Generation Setup dialog box appears:

Code Generation Setup

Result File: IDiagramLc

Result Dir: CVISSIM3Mdsp

Change Dir... Target: IPC32 -

[ Include Block Nesting as Comment

[ Embed maps in generated code

" Perform "C" language type conversions
[~ Label block and connectors

|

Communication Interface:

Ball dynamics

Function Name: cghain

Done | Code Gen | Browse... | Compile... |

Click on the down arrow on the Target category for the list of installed board
libraries. Choose the DSP platform that the generated code will run on.

Activate the Include VisSim Communication Interface option.

Choose the other options you want. (For more information on these options, see
the descriptions below.)

Click on the Compile button. This button performs three functions:

Generates a .C file from the selected compound block.

Invokes the C compiler included with the corresponding hardware kit for
VisSim/DSP to compile and link the .C file, support libraries, and header
filesto create an .OUT file.

Opens an MS/DOS window in which to view the code generation,
compilation and linking phases.

Click on the Done button.
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Using the Code Generation Setup dialog box
The options for the Code Generation Setup dialog box are described below.

Result File: Indicates the result file name. By default, VisSim displays the block
diagram name with a .C extension in this box. Y ou can change the name, but not the
extension. When you press the Compile button, VisSim/DSP creates an .OUT file.
You can alternatively press the Code Gen button, which causes VisSim/DSP to
create a.C file. Y ou can open and browse the .C file by clicking on the Browse
button.

Result Dir: Displays where the result file will reside. If you want to change the
directory, click on the Change Dir button.

Embed Mapsin Generated Code: Builds the data files from any map blocksin the
generated code. Because DSPs do not have afile system, this option should be
turned on. If the DSP has afile system and you want to change the map file, turn this
option off.

Target: Indicates the DSP platform that the generated code will run on. Only the
installed board libraries will appear in this drop-down list box.

Include Block Nesting as Comment: Includes comments with the generated code
that indicate the source compound block in the VisSim diagram from which the
generated code came.

Perform “C” Language Type Conversions. Allows the generated code to use the
data type specified in VisSim instead of the default double floating point data type.

Label Blocksand Connectors: Includes block and connector names with the
generated code that indicate the source compound block in the VisSim diagram from
which the generated code came.

Include VisSim Communication Interface: Allows the generated code to include
calls to use the dual-ported memory to send data to and receive data from VisSim.
This option is dimmed when no compound block is selected.

Function Name: Indicates the name of the main VisSim time step function. This
option can be ignored.

Block Name: Indicates the name of the block of the compound block from which
the code is generated. This option can be ignored.

Validating a DSP algorithm

An easy way to test your DSP algorithm is replace the compound block from which
the DSP algorithm was generated with aDsP Interface block. When you
simulate the diagram, the DspP Interface block automatically downloadsthe .OQUT
file to the target DSP and starts running it. While the .OUT file runs, you can
communicate with the DSP via the inputs and outputs to the DSP Interface block.

11
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Note that the DSP always runs in real-time, so you should run in real-time mode
when communicating with the DSP.

» Tovalidatea DSP algorithm

1. InVisSim, open the block diagram used to generate the .OUT file.

2. Select the compound block from which the DSP agorithm was generated and
deleteit.

3. From the VisSim/DSP menu, drag absP Interface block into the work area
to where the compound block was located.

WirethebsP Interface block into the diagram as necessary.
Choose File > Save As and save the diagram under a new name.

Choose Edit > Block Properties command.

N o g A

Click onthebspP Interface block.

The DSP Interface Setup dialog box appears.

PC32 DSP Interface Properties

DSP Execution File: — DSP Frequency [MHz)——
| @ 40 (/50 (B0

Browse | — Target Board—————
Title: Target ID vl

D5PInterface
— Connections
Imputs: |1
~Timing————— | Outputs: |1

Sampling Rate (Hz]:

|1nnnn [ Keep DSP Running

[ Show CPU Utiizatior | YD Version:  [201/232

Cancel |

8. Choose the options you want. (For more information on the options, see the
descriptions below.)

9. Click on the OK button, or press ENTER.
10. Choose Simulate > Go.
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Using the DSP Interface Setup dialog box
The options for the DSP Interface Setup dialog box are described below.

DSP Execution File: Indicates the complete pathname of the .OUT file previously
generated. If your are not sure of the pathname, click on the Browse button to locate
the .OUT file.

Title: Indicates an optional name that appears on the DsP Interface block.

DSP Frequency (MH2): Indicates the speed of your CPU. VisSim/DSP needsto
know the speed in order for the timing to be accurate.

Target Board: Specifiesthe target DSP card. VisSim/DSP supports up to four
simultaneous cards. Board numbers are O through 3.

Connections: Specifiesthe number of inputs and outputs on the compound block
from which the code was generated.

Keep DSP Running: Allows the DSP program to continue running even after you
quit VisSim.
VXD Version: Indicates the version number of the driver board in use.

Sample Rate: Specifies the sample rate at which the DSP algorithm should run. The
default is 10kHz.

Show CPU Utilization: Creates an extra output that displays the CPU utilization on
the DSP while your .OUT file runs.

Performing hardware-in-the-loop simulations

To control a plant from VisSim, you usethe Input Port and Output Port
blocks. When you run a simulation on the diagram, the real-time DSP analog 1/0
values appear on their associated blocks. In this mode, the sasmpling rate is limited
by the compute rate of your PC; however, the environment is flexible enough for
initial system testing.

» To perform hardware-in-loop simulations

1. FromtheVisSim/DSP menu, drag an Input Port block into the work areafor
each DSP analog input channel that you need.

2. From the VisSim/DSP menu, drag aoutput Port block into the work areafor
each DSP analog output channel that you need.

3. For each Input Port andoutput Port block, call upits Setup dialog box
and specify the following information:

e Channe title

e  Channel number

13
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e  Whether the channel is analog or digital
e Thetarget board on which the channel resides
4. Connect the blocks to your VisSim controller.

Connect your plant input and outputs to the terminal card, as described in your
hardware manual. Note that the anal og outputs, while very accurate, provide
only small amounts of current and will require a power amplifier to drive
significant loads.

6. Choose Simulate > Go.

Once the controller system with real-time /O runs correctly, you can collect it into a
single compound block and compileit into an .OUT file, as described earlier on page
9. The code generator automatically generates code for each real-time I/O in the
block, aswell as dl the other blocks. Thusthe .OUT file contains al the code
required to read DSP real-time inputs, calculate the control values, and write the
real-time analog outputs.

To run the generated .OUT file, replace the compound block with the bsp
Interface block and set it up with the generated .OUT file, as described on page
12.

DSP resources managed by VisSim/DSP

14

VisSim/DSP allows you to access most of the resources available on the DSP.
Managed resources include dual port RAM, counter 0, Analog and Digital 1/0 ports
and mailbox “0.”

VisSim/DSP installs a counter O interrupt handler that executes the basic core time
step routine of the VisSim simulation engine. At VisSim simulation start-up, the
counter O interrupt rate you set through the DSP Interface block istransmitted to
DSP via aread/write mailbox command. This allows rapid changing of the base
sampling rate of the DSP algorithm. Analog and digital 1/Os are sampled at the
occurrence of the counter O interrupt.

Analog and digital ports on the DSP board can be accessed by simply dragging the
I/0 Port block off the Blocks menu. The blocks can access their corresponding
ports immediately without DSP code generation, and will also access the ports when
compiled as part of a DSP system downloaded to execute on the DSP. For the PC32
board, thereis no muxing logic for analog 1/0 channels, and thus interrupts are
enabled across analog |/0O ports accessed by VisSim. Boards such as PC3,1 which
required mux selection logic, will have interrupts disabled across mux selection and
analog 1/0 pairs to prevent spurious readings caused by user code accessing the
analog mux.

Mailbox O is used only at DSP start-up time to initialize communication between the
host PC and the DSP.
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Dual port RAM is used continuously during a simulation run to send data from the
PC to the DSP and send DSP data back to the DSP. This data movement between PC
and DSP is handled during the DSP idle time between timer interrupt processing. As
the timer interrupt rate increases, lesstime is available to the idle process to update
the PC, and the PC will see less frequent updates. However, since priority is given to
the timer interrupt task, the algorithm running on the DSP will handle analog and
digital I/O with no interruption.

Frequently asked questions

How do | establish or confirm the time step on the code running on the DSP?

The code runs at atiming interval established by an interrupt generated by an
onboard clock. Therefore, VisSim/DSP runs at a hardware-generated clock rate. You
can change thisrate in the Setup dialog box for the bsp Interface block.

How do I merge my own custom code with VisSim generated code?

Write a custom block in VisSim using the VisSim add-on API. Thisletsyou run
pure simulations on the PC side. When DSP code generation is requested, acall to
the user function is emitted in the generated code; VisSim also sends a message to
the user DLL at code generation time requesting a code generation string if the
standard call is not sufficient. The code generation string may contain %n references
that will be expanded by the code generator to the expressions that represent the
values flowing into the n" connector.

To take advantage of the automated Compile and Link button in VisSim, add the
custom function object file to the LNK30 command line in xxxxCL.BAT file, where
XXxX is the name of the board. For example, PC32CL.BAT isthefile name for the
PC32 board.

How do I merge my own device driver code with VisSim generated code?

Write an interrupt handler to read or write the seria or digital 1/0 and make it
available asaglobal to the VisSim agorithm. To do so:

1. ReferenceaVisSim global variable from inside the compound block from
which C code was generated and define the variable outside the compound
block. This causes an external reference from the VisSim-generated C code.

2. Usethe same variable name for the result value from your 1/O handler and link
the 1/O handler with the generated C code in the xoxxxCL.BAT file, where xxxx is
the name of the board. In other words, add an 1/0 .OBJ argument to the LNK30
command line in the xxxxCL .BAT file.

3. Toinstall your interrupt handler, create afunction called userStartup(). This
functionis called by VisSim if linked in with the standard VisSim DSP library.
In this function, you can install your interrupt handler and perform any other
initialization task.

15






Appendix A

Installing DSP Peripheral Libraries,

Drivers, and Hardware

This appendix describes how to install the PC31, PC32, and SPC31 peripheral
libraries and corresponding driver software. Other periphera library installations are
on separate sheets of paper accompanying your VisSim/DSP kit.

Installing the PC31 peripheral libraries and driver software

The DSP package consists of a DSP card and corresponding PC31 peripheral
libraries and driver software. Do not install these components until after you have
installed Professional VisSim and VisSim/C-Code.

PC31 peripheral libraries installation procedure

Before you begin the installation, close any applications that are currently open and
check that no previous environment variable settings from previous installations are
in AUTOEXEC.BAT. These settings would start with SET ¢ _dir =, SET d_dir=,
SET c_src=, and SET d_src=. If such settings exist, delete them or comment them
out. Next, make sure that the DSP card is not already installed. If it is, shut down the
system and remove the card. Finaly, reboot the system.

>

1
2
3.
4

Toinstall the PC31 peripheral libraries

Insert the VisSim/DSP PC31 Peripheral Libraries disk 1 into drive a.
Select Start and choose the Run command.

Type A:\\SETUP and click on the OK button.

Follow the on-screen directions. When prompted for an installation directory,
use the default directory \PC31CC)\, unless disk space is a problem on the
current drive.

17
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5. An Explorer window may open as aresult of thisinstallation. Close Explorer

now as it may block your view of subsequent installation messages.

6. When prompted to restart the system, select No.

At this point, the PC31 periphera libraries have been installed. To install the PC31
driver software, proceed to “PC31 driver software installation procedure.”

PC31 driver software installation procedure

The following two procedures step you through the process of installing the PC31
driver software on the Windows 95 and Windows NT platforms. Note that you must
install the PC31 peripheral libraries before installing the PC31 driver software.

>

1
2
3.
4

Toinstall the PC31 driverson a Windows 95 system
Insert the PC31 Drivers disk into drive a.

Click on Start and choose Settings; Control Panel.
Double-click on the Add New Hardware icon.

In the Add New Hardware Wizard window, click on the Next button to begin
installing your hardware.

The Add New Hardware Wizard window asks if you want Windows to search
for your new hardware.

IF your hardware is already installed, you should have
Windows detect i

new hardware, it automatically
ings for the device and install:

Do pou want windows to search for your new hardware?

€ Yes [Recommended)

& Mo

< Back \ MNest > \ Cancel \

Select No to prevent Windows from searching for installed hardware. Then
click on the Next button.
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6. The Add New Hardware Wizard window displays the hardware types.

Select the type of hardware you want to instal,

Hardware types.

AMause -]
Muli-funclion adapters

5 Network adapters

%} Dther devices
PEMCIA sacket
7 Parts [COM & LPT)

| Printer
551 contolers
Seund, video and game cantrollers i}

<Back ‘ Mest > ‘ ] ‘

Select Other and click on the Next button.

7. The Add New Hardware Wizard window asks about the manufacturer and
model of your hardware.

Click. the manufacturer and model of your hardware. If your harderare is not
N/ lited. orif you have an installation disk. click Have Disk.

If your hardware is stil net fisted, click Back. and then select a diferent
hardware lype. To see all hardware choices, click Unknown Hardiare.

Mogels
PC3

Have Disk..
< Back Neat > Cancel

Click on Have Disk.
8. Thelnstall From Disk window is displayed.
x|
P e e
Cancel
Copy manufacturers files from:
~ Browse.

9. Click on the Browse button.

10. The Open dialog box is displayed.
Do the following:
e IntheDrivesbox, select a.

e IntheFilesbox, select PC31BDO.INF (for board 0) or PC31BD1.INF (for
board 1, if there already is aboard at the O position).

e Click onthe OK button.
e |nthelnstal From Disk window, click on the OK button.

11. The Add New Hardware Wizard window displays the manufacturers and
models of your hardware.

19
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Make sure the item “PC31 SuperController” is highlighted. Then click on the
Next button.

12. The Add New Hardware Wizard window displays alist of resource types and
corresponding settings.

“windows can install your hardware, sing the following settings.

4 WARNING:
reedta, pou

e | Settng Pint...
ange 02

Do the following:

e Jot down theinformation in this dialog box; you'll need it when you
configure the DSP card, as described under “PC31 Hardware Installation.”

e Notes: 1. The setting values displayed above are for the example and do not
necessarily reflect the settings you'll see. 2. For confirmation, this
information can be re-displayed at any time by opening the Control Panel,
double-clicking on System, selecting the Device Manager tab, double-
clicking on Other, double-clicking the appropriate DSP board name, and
viewing its resources.

e Click on the Next button.
13. Inthe Add New Hardware Wizard window, click on the Finish button.
14. The System Settings Change window is displayed.

E

@) Tofinish instaling your hardware, you must shut down your computer, tur it off and install
\-‘) the cand for your hiardware now

Do you want o shut down your computer now?

Yes Ho

Click on the Y es button to shut down the system.
At this point, the PC31 drivers have been installed on Windows 95. To install the
PC31 hardware, proceed to “PC31 Hardware Installation Procedure.”
» Toinstall the PC31 driverson a Windows NT system
1. Insert the PC31 Driversdisk into drive a.
2. Click on Start and choose Run.
3. Inthe Open box, type A\SETUP and click on the OK button.
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4. Follow the on-screen directions. When prompted for installation directories, use
the default directories.

5. When theinstallation comes to the point of launching NT Diagnostics, select the
Resources tab; then move the NT Diagnostics window aside in order to view the
settings selected by the installation software.

6. Click on the appropriate resource type buttons to review the resources aready
allocated. If the resources selected conflict with those for other applications,
typein new (available) resources accordingly.

x|

Enierthe tesutces tobe conmitedto he P31 beow,

Fe_Heb Fie_Hely

U - —

Ve 3 [ i B D i3 Veion | Spen | Digly | Oives | Mewon |
Services Resoutces. | Enionment t | Newok Services. Resouces. | envicnmen t | Newak

N T —

oA 2 o |
L | R T I | 0| _uopo || o [[ erey | | Do
buets | st | _rin Bumter | st | __rt Bueter | _pcbat | __rt

Note: Theleading O is omitted from the I/O value displayed in the PC31 Board
Settings dialog box. The leading three Os are omitted from the Dual Port value.

7. Jot down the final resource settings for board configuration; you'll need it when
you configure the DSP card, as described under “PC31 Hardware Installation.”

8. Click on Next in the PC31 Board Settings dialog box and choose No when
asked to restart your compulter.

9. Close Windows NT Diagnostics.

Notes: 1. For confirmation, the resources assigned to the PC31 card can be
quickly accessed at any time by launching NT Diagnostics, selecting the
Resources tab, clicking on the Devices button, selecting PC31, and clicking the
Properties button. 2. The setting values displayed below are for the example and
do not necessarily reflect the settings you'll see.

5, Windows NT Diagnostics - \AMAXWELL s = &, PC31 Properties 7]
fie Help

Goneral |

ersion | System | Display | Diives | Memoy |

v Resources | Environmen t ] Netwok Fiesource Ot PC31
Trellde HAL resauces I e i

= | Fiesource Type [Bus | Seting ]
PC Compalile Efsarlsa AL Input/Duiput Fange Isa 0280 - 026F

B042pt Memoy Range Isa 000D000D - 000D FFF
Parpatt Internupt Fequest Isa n

Sera
Floppy.
Semause
alepi

]
VgeSave

Cancel

RO 0Pt | oMA || Memay || Degices
Propeties | Refiesh | ri [ ok ]
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10. Start up the PC31 NT drivers by doing the following:
e Click on Start and choose Settings, Control Panel.
e Double-click on the Devicesicon.

e Locate and select PC31; then click on the Start button. To start up this
driver automatically upon boot-up, click on the Startup button and activate
the Automatic option; then click on the OK button.

e Closethe Devices dialog box and the Control Panel window.

At this point, the PC31 drivers have been installed on Windows NT. To install the
PC31 hardware, proceed to “PC31 hardware installation procedure.”

PC31 hardware installation procedure
Install the PC31 hardware after you have installed the PC31 driver software.

» Toinstall the PC31 hardware
1. Power down your computer.

2. Set the hardware switches (S1 and S2) and jumper (JP22) on the DSP card to
reflect the actual addresses assigned by Windows.

e On Windows 95: Usetheinformation from step 12 of “PC31 driver
installation Ppocedure” (Windows 95) to configure the DSP card.

e OnWindowsNT: Usetheinformation from step 7 of “PC31 driver
installation procedure” (Windows NT) to configure the DSP card.

For information on DIP switch settings, see “PC31 DIP switch settings.”
3. Insert the configured DSP card into an available slot on the sytem bus.
4. Boot up your system to Windows 95 or Windows NT.

At this point, the PC31 hardware has been installed. To install the C compiler that
goes with the chips on your DSP card and VisSim/DSP, refer to their respective
documentation.

PC31 DIP switch settings

This section contains the 1/0 address assignments and memory range address
assignments. Refer to the PC31CC hardware manual for possible conflicts.
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1/0 address assignments

Format
Bank 1 Bank 2
1/0 address 0 0
S1 switches used N/A 7,6,5 4,3,2,1 N/A
Bank 1
Value assigned Switch 7 Switch 6 Switch 5
1 0 0 1
2 0 1 0
3 0 1 1
Bank 2
Value assignhed Switch 4 Switch 3 Switch 2 Switch 1
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
A 1 0 1 0
B 1 0 1 1
C 1 1 0 0
D 1 1 0 1
E 1 1 1 0
F 1 1 1 1

23
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Example
1/0O address Switch number | 7 6 5 4
0280 Setting 0 1 0 1
0
S1 switch

Dual port RAM configuration

Memory range address assignments (HEX)
Format

Bank 3 Bank 4

Starting address 0 0 0 0 0 0
S2 switches used N/A N/A N/A 7,654 321 N/A~ N/A  N/A
Bank 3
Value assigned Switch 7 Switch 6 Switch 5 Switch 4
C 1 1 0 0
D 1 1 0 1
E 1 1 1 0
F 1 1 1 1
Bank 4
Value assighed Switch 3 Switch 2 Switch 1
0 0 0 0
2 0 0 1
4 0 1 0
6 0 1 1
8 1 0 0
A 1 0 1
C 1 1 0
E 1 1 1
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Example
Dual port memory range address Switch number 7 6 5 4
ooob4000 Setting 1 1 0 1 0 1 0
010W0E 0B
0
S2 switch

Installing the PC32 peripheral libraries and driver software

The DSP package consists of a DSP card and corresponding PC32 peripheral
libraries and driver software. Do not install these components until after you have
installed Professional VisSim and VisSim/C-Code.

PC32 peripheral libraries installation procedure

Before you begin the installation, close any applications that are currently open and
check that no previous environment variable settings from previous installations are
in AUTOEXEC.BAT. These settings would start with SET c_dir =, SET d_dir=,
SET c_src=, and SET d_src=. If such settings exist, delete them or comment them
out. Next, make sure that the DSP card is not already installed. If it is, shut down the
system and remove the card. Finally, reboot the system.

» Toinstall the PC32 peripheral libraries
Insert the VisSim/DSP PC32 Peripheral Libraries disk 1 into drive a.
Select Start and choose the Run command.

1
2
3. Type A:\SETUP and click on the OK button.
4

Follow the on-screen directions. When prompted for an installation directory,
use the default directory \PC32CC)\, unless disk space is a problem on the
current drive.

5. An Explorer window may open as aresult of thisinstallation. Close the
Explorer window now as it may block your view of subsequent installation

messages.
6. When prompted to restart the system, select No.

At this point, the PC32 peripheral libraries have been installed. To install the PC32
driver software, proceed to “PC32 driver software installation procedure.”

25
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PC32 driver software installation procedure
The following two procedures step you through the process of installing the PC32

driver software on the Windows 95 and Windows NT platforms. Note that you must
install the PC32 peripheral libraries before installing the PC32 driver software.

» Toinstall the PC32 driverson a Windows 95 system

1. Insert the PC32 Driversdisk into drive a.

2. Click on Start and choose Settings, Control Panel.

3. Double-click on the Add New Hardware icon.
4

In the Add New Hardware Wizard window, click on the Next button to begin
installing your hardware.

5. The Add New Hardware Wizard window asksif you want Windows to search
for your new hardware.

IF your hardware is already installed, you should have
Windows detect i

new hardware, it automatically
ings for the device and install:

Do pou want windows to search for your new hardware?

€ Yes [Recommended)

& Mo

< Back \ MNest > \ Caneel

Select No to prevent Windows from searching for installed hardware. Then
click on the Next button.

6. The Add New Hardware Wizard window displays the hardware types.

Select the type of hardware you want to instal,

Hardware types.

<Back ‘ Mest > ‘ ] ‘

Select Other and click on the Next button.

7. The Add New Hardware Wizard window asks about the manufacturer and
model of your hardware.

26
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10.

11.

12.

Click the manufacturer and model of your hardware. |F your hardware is not
N/ lsted. o you have an instalation disk. siisk Have Disk

If your hardware is still not listed, click Back. and then select  different
hardware lype. To see all hardware choices, click Unknown Hardware.

riroller - Terget 0

Click on Have Disk.
The Install From Disk window is displayed.

|
Insert the menulacturer's instalafion dik inlo oK
—#  the dive sected. and then dck OK. o |

% (e |
Click on the Browse button.
The Open dialog box is displayed.
Do the following:
e IntheDrivesbox, select a.
e Inthe Folders box, select WIN95.
¢ IntheFilesbox, select PC32BD.INF (unidriver).
e Click onthe OK button.

e Inthelnstall From Disk window, click on the OK button.

The Add New Hardware Wizard window displays the manufacturers and

models of your hardware.

Make sure the item “PC32 SuperController” is highlighted. Then click on the

Next button.

The Add New Hardware Wizard window displays alist of resource types and

corresponding settings.

Wwindows can install your hardware, using the following settings.

WARNING: Your hardwere may not be sef o uss the resourses lited. | you
need to, you can adjust these sellings by using the Device Manager in the
System contol panel before restatting yeur computer, To changs pour
hrdware selings. see the dacumertalian that came wih yor hadware.

To confinue instaling the software needed by pour hardware. click Next

Resource lype | Setting Pt

Input/Outout Ranas 0260 - 0257
MemoryRangs  000DO000 - 000DOFFF
Intenupt Request 11

<Back Nest > Cancel
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Do the following:

e Jot down the information in this dialog box; you'll need it when you
configure the DSP card, as described under “PC32 Hardware Installation.”

Notes: 1. The setting values displayed above are for the example and do not
necessarily reflect the settings you'll see. 2. For confirmation, this
information can be re-displayed at any time by opening the Control Panel,
double-clicking on System, selecting the Device Manager tab, double-
clicking on Other, double-clicking the appropriate DSP board name, and
viewing its resources.

e Click on the Next button.

13. Inthe Add New Hardware Wizard window, click on the Finish button.

14. The System Settings Change window is displayed.

B

. you rnust shut dovn your compute. bur i off and install

Click on the Y es button to shut down the system.

At this point, the PC32 drivers have been installed on Windows 95. To install the
PC32 hardware, proceed to “PC32 hardware installation procedure.”

>

1
2
3.
4

Toinstall the PC32 driverson aWindows NT system

Insert the PC32 Drivers disk into drive a.

Click on Start and choose Run.

In the Open box, type A:\WINNT\SETUP and click on the OK button.

Follow the on-screen directions. When prompted for installation directories, use
the default directories.

When the installation comes to the point of launching NT Diagnostics, select the
Resources tab; then move the NT Diagnostics window aside in order to view the
settings selected by the installation software.

Click on the appropriate resource type buttons to review the resources already
allocated. If the resources selected conflict with those for other applications,
typein new (available) resources accordingly.
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LR Veson | Sy | Diply | Dives | Memoy | Vesin | Swem | Dipay | Dives | Memoy | ersion m | Dy | Dives | Memoy |
Seniss Resutces | Enviomert. | Nowerk | Servioss Resosces | Enviorment | Newer | s Resutces | emiomen | Newek |
DuaPortt 00000 Include HAL resources Ll Include HAL resources [~ Include HAL resources u
T T peET [ =TT
. FoIRO0-FOFFTEE < o
o0 oot 3 ]
A0 BHFE Vgsve F]
oo, serte 5 nena
EEES e VgaSave
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B0 Vpsome
s
B 0E o
T LI
[T | Lvsror || ows || bemay || Desis 1o ([ Vorer | oA || Menoy | Oaes 10| _vorer || oA [[ Tewer | _baes
Popats | oo | | Pt Bt | oo | it e R

Note: Theleading 0 is omitted from the I/O value displayed in the PC32 Board
Settings dialog box. The leading three Os are omitted from the Dual Port value.

7. Jot down thefinal resource settings for board configuration; you'll need it when
you configure the DSP card, as described under “PC32 Hardware Installation.”

8. Click on Next in the PC32 Board Settings dialog box and choose No when
asked to restart your computer.

9. Close Windows NT Diagnostics.

Notes: 1. For confirmation, the resources assigned to the PC32 card can be
quickly accessed at any time by launching NT Diagnostics, selecting the
Resources tab, clicking on the Devices button, selecting PC32, and clicking the
Properties button. 2. The setting values displayed below are for the example and
do not necessarily reflect the settings you'll see.

& Windows NT Diagnestics [C[C]x] £, PC32 Properties
File Help General |
Version | System | Disply | Dives | Memoy |
Services Resowces | Envionment | Metwork emreo @i FCz
Resource settngs:
Insice HAL Esonees 1 FResource Type. ‘ Bus ‘ Setting ‘
-~ | Input/Qutput Rangs Isa
femary Aange Isa 00000000 - 000D TFFF
‘;E“E;Dr;;pa“blg ElzaflsaHAL Intenupt Request lsa n
Parport
Seral
Floppy
FL32
Semause
atapi
53
vgasave
e
G voPot | DMA || Memoy || Devices

Propeties | Retesh | P |k

10. Start up the PC32 NT drivers by doing the following:
e Click on Start and choose Settings; Control Panel.

e Double-click on the Devicesicon.
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e Locate and select PC32; then click on the Start button. To start up this
driver automatically upon boot-up, click on the Startup button and activate
the Automatic option; then click on the OK button.

e Closethe Devices dialog box and the Control Panel window.

At this point, the PC32 drivers have been installed on Windows NT. To install the
PC32 hardware, proceed to “PC32 hardware installation procedure.”

PC32 hardware installation procedure
Install the PC32 hardware after you have installed the PC32 driver software.

>
1

4,
5.

Toinstall the PC32 hardware

Ensure the JP14 is jumpered (readback enabled). Note that the defaults for the
digital direction are jumpered for al channels as digital out. These can be
unjumpered as digital in in banks of 8 channels. Consult the PC32 hardware
manual for more information.

Power down your computer.

Set the hardware switches (S1 and S2) and jumper (JP7) on the DSP card to
reflect the actual addresses assigned by Windows.

e OnWindows95: Usetheinformation from step 12 of “PC32 Driver
Installation Procedure” (Windows 95) to configure the DSP card.

e OnWindowsNT: Usethe information from step 7 of “PC32 Driver
Installation Procedure” (Windows NT) to configure the DSP card.

For information on DIP switch settings, see “PC32 DIP switch settings.”
Insert the configured DSP card into an available slot on the system bus.

Boot up your system to Windows 95 or Windows NT.

At this point, the PC32 hardware has been installed. To install the C compiler that
goes with the chips on the DSP card and VisSim/DSP, refer to their respective
documentation.
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PC32 DIP switch settings

This section contains the 1/0 address assignments and memory range address
assignments. Refer to the PC32CC hardware manual for possible conflicts.

1/0 address assignments

0=0N 1=0FF
Format
Bank 1 Bank 2
1/0 address 0 0
S1 switches used N/A 6,5 4,321 N/A
Bank 1
Value assigned Switch 6 Switch 5
1 0 1
2 1 0
3 1 1
Bank 2
Value assighed Switch 4 Switch 3 Switch 2 Switch 1
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
A 1 0 1 0
B 1 0 1 1
C 1 1 0 0
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Bank 2 (continued)

Value assighed Switch 4 Switch 3 Switch 2 Switch 1
D 1 1 0 1
E 1 1 1 0
F 1 1 1 1
Example
I/O address Switch number
0280 Setting 0 0 0 0
0
S1 switch
Dual port RAM configuration
Memory range address assignments (HEX)
Format
Bank 3 Bank 4
Starting address 0 0 0 0 0 0
S2 switchesused N/A N/A N/A 87,65 4,321 NA NA NA
Bank 3
Value assighed Switch 8 Switch 7 Switch 6 Switch 5
C 1 1 0 0
D 1 1 0 1
E 1 1 1 0
F 1 1 1 1

32




Appendix A Installing DSP Peripheral Libraries, Drivers, and Hardware

Bank 4

Value assighed Switch 4 Switch 3 Switch 2 Switch 1
0 0 0 0 0

Tm|{O|O|m|>|lo|lo|vN|lo|la|d|lw|N]|R
RrlRr|lRr|(kPr|R|[P|R|[r|o|lo|lo|o|o|o|o
RrlRr|r|r|o|lo|lo|lo|r|r]|r|rr|lo|lo|o
Rrlkr|lo|lo|r|r|lo|lo|lr|r|lo|lo|lr|r|o
Rr|lo|lr|lo|lr|lo|r|lo|lr|o|lr|o|lr|o|r

Example

Dual port memory range address ~ Switch number | 8 7 6 5 4 3
ooob4000 Setting 1 1 0 1 0 1 0 0

P10 W0l

S2 switch

Installing the SBC31 peripheral libraries and hardware

The DSP package consists of a DSP card and corresponding SBC31 peripheral
libraries. Do not install these components until after you have installed Professional
VisSim and VisSim/C-Code.
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SBC31 peripheral libraries installation procedure

Before you begin the installation, close any applications that are currently open and
check that no previous environment variable settings from previous installations are
in AUTOEXEC.BAT. These settings would start with SET ¢_dir =, SET d_dir=,
SET c_src=, and SET d_src=. If such settings exist, delete them or comment them
out. Next, make sure that the DSP card is not already installed. If it is, shut down the
system and remove the card. Finaly, reboot the system.

P Toinstall the SBC31 peripheral libraries

1. Insert the VisSim/DSP SBC31 Peripheral Librariesdisk 1 into drive a.
2. Select Start and choose the Run command.

3. Typea\setup and click on the OK button.
4

Follow the on-screen directions. When prompted for an installation directory,
use the default directory \SBC31CC\, unless disk space is a problem on the
current drive.

5. An Explorer window may open as aresult of thisinstallation. Close Explorer
now as it may block your view of subsequent installation messages.

6. When prompted to restart the system, select No.

At this point, the SBC31 peripheral libraries have been installed. Since the SBC31
card communicates with the PC via the serial communications port, it uses the
standard serial port driversinstalled with Windows. No special driver instalation is
implemented.

Toinstall the SBC31 hardware, proceed to “ SBC31 hardware installation
procedure.”

SBC31 hardware installation procedure
Install the SBC31 hardware after you have installed the SBC31 periphera libraries.

» Toinstall the SBC31 hardware
1. Power down your computer.

2. Attach the serial connection from the JP2 connector on the DSP card to the
selected COM port.

3. Boot up your system to Windows 95 or Windows NT.

At this point, the SBC31 hardware has been installed. To install the C compiler and
VisSim/DSP, refer to their respective documentation.
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