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1. Introduction

Thank you for purchasing the Apex-ICE" USB emulation system.
The White Mountain DSP Apex-ICE Universal Serial Bus Emulator
system provides state-of-the-art emulation and support for the Analog
Devices JTAG Family of DSPs. It provides a controlled environment
for observing, debugging, and testing activities in atarget system by
connecting directly to the target processor through the JTAG interface.

Features of the Apex-I1CE system are as follows:

A
A
A

Plug-n-Play USB product
Runs only under Windows®98

Emulation for the industry standard Analog Devices JTAG Family
of DSPs

Rugged high-speed JTAG emulation pod
Multi processor support



2. Requirements

The minimum PC host requirements for the Apex-I1CE are as follows:
A Pentium 166 MHz or better

A Minimum of 32 megabytes of RAM memory

A Windows 98 operating system

A One Full Speed USB port



3. Configuration and Installation

This section provides al of the information required to install the
Apex-ICE USB Emulator into your PC. To install the emulator
software please refer to the Apex-1CE Emulator Software User’s
Guide.

3.1 Installation

For specific instructions on installing a USB device into your computer
consult the documentation that is provided by the manufacturer of your
computer. In general you should be able to use the following
instructions.

Important! The Apex-ICE, Analog Devices JTAG
@ Family of DSPs emulator contains ESD
(electrostatic discharge) sensitive devices.
Electrostatic charges readily accumulate on the
human body and equipment and can discharge
without detection. Permanent damage may occur to
devices subjected to high-energy discharges.

Proper ESD precautions are recommended to avoid
performance degradation or loss of functionality.




3.2 Hardware and Windows 98 Driver Installation

The Apex-ICE requires one USB port. Configuration of the board is
performed automatically at boot up due to plug-n-play hardware
support. Prior to using your Apex-ICE for the first time the Windows
98 Driver must first beinstalled. Thisisaccomplished as follows:

1. Connect the Apex-ICE to afull speed USB port on the back of the
computer.

2. Power on the PC and start Windows 98. Thiswill activate the
Windows 98 “ Add New Hardware Wizard” as shown in figure 1.
Click Next.

Add MNew Hardware Wizard

This wizard searches for new drivers for:

Lnknown Device

A device driver is a software program that makes a hardware
device warl.

< Baek Cancel

Figure 1. Add New Hardware Wizard



3. Select Search for the best driver for your device as shown in
figure 2. Click Next.

Add MNew Hardware Wizard

What do vou want Windows to do?

& Search for the best driver for your device,
(Recommended).

" Display alist of all the drivers in a specific location, so
wou can selectthe driver you want.

< Back I MNext > I Cancel

Figure 2. Add New Hardware Wizard

4. Insert the disk labeled “White Mountain DSP Driver Disk for
Windows 95/98” into the floppy drive and click next. Windows 98
will then automatically detect and install the Apex-ICE driver from

the disk as shown in figure 3. Click Next



Add MNew Hardware Wizard

Windows will search for new drivers in its driver database on
wour hard drive, and in any of the following selected locations.
Click Mext to starn the search.

W Floppy disk drives
™ CO-ROM drive
I Microsoft Windows Update

™ Specify a location:
[CAWINDOWS Deskiap =l

Ermyyse.. |
< Back I Mext > I Cancel |

Figure 3. Add New Hardware Wizard

5. The Add New Hardware Wizard will locate the ApexI CE.inf file
on the floppy as shown in figure 4. Click Next



Add MNew Hardware Wizard

Windows driver file search for the dewvice:

Apex-ICE USE Emulator

Wlindows is now ready to install the best driver for this dewvice.
Click Back to select a differant driver, ar click Next to continue.

Location of driver:

@ ANAPEXICE.INF

< Back Cancel

Figure 4. Add New Hardware Wizard

6. Click Finish and the driver installation is completed as shown in
figure 5. Click Next



Add MNew Hardware Wizard

_\> Apex-ICE USE Emulatar

YWindows has finished installing the software that your new
hardware dewvice requires.

< Baek Cancel

Figure 5. Add New Hardware Wizard

3.3 Hardware Configuration (Windows 98)

To ensure proper installation with use of the Device Manager in
Windows 98 do the following:

1. Click onthe*Start” button.

Select “ Settings’ then “ Control Panel.”
Double click the “ System™ icon.

Select the “Device Manager” tab.

Double click “DSP Emulators’. A window similar to that shown
in figure 6 should be displayed.

o &~ w0 DN



System Properties B

General Device Manager i Hardware Prafiles | Performance !

 Wiew devices by type " Wiew devices by connection

=8 COrmputer -
g2 COROM

E‘Q Disk drives

L‘E@ Display adapters

E‘Q DSF Emulators

<> ApexICE USE Emulatar

(\} White Mountain DSP Summit-ICE
'LE% Floppy disk controllers

E‘% Hard disk contrallers

'LE@ Keyboard

E‘ ] tionitors

'L+] ) Mouse

i ER Network adapters

#- Y Ports (COM & LPT)

E‘% SCSl controllers b

'L+] g Systam devices Li

Froperties | Fefresh | Femowve | Frint. .. |

(8] | Cancel |

Figure 6. The Device Manager

6. Double click “Apex-ICE USB Emulator”

Thiswill display the Apex-ICE Properties page as shown in figure 7.
The status of the Apex-ICE will be shown in the window. The device
status should report that the device is working properly.



Apex-ICE USB Emulator Properties B

General iDriver i
.\> ApexICE USE Emulatar

Dewvice type: DSF Emulators
Manutacturer: White Mountain DSP, Inc.

Hardware wersion: Mot available

— Device status

This dewvice is working properly.

—Device usage

™ Disable inthis hardware profile

¥ Exists in all hardware profiles

(8] | Cancel

Figure 7. The Apex-ICE Properties Page

3.5 Software Installation and Operation

Toinstall and operate the debugger software, refer to the Software
User’s Guide included with the software distribution.

3.6 Configuring the Apex-ICE Pod

The Apex-ICE pod contains two internal jumpers for reducing noise
issues associated with JTAG signals. These jumpers are accessible by
removing the four screws on the bottom of the plastic enclosure and
removing the top of the enclosure. The jumpers are shown in figure 8.
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Figure 8. Jumpers

3.6.1 Reducing Noise Issues Associated With JTAG Signals

There are two jumpers provided to help reduce problems that may arise
because of ringing and reflections on the JTAG signals on the target
board. The default settings for these jumpers are not installed. The
two jumpers are JP1 and JP2.

Jumpers JP1 and JP2 are used for adding a parallel terminator on the
TDO and CLKIN signals. When the jumpers areinstaled a parallel
terminator of 120W and 91Wis connected to the TDO and CLKIN
signas.

Figure 9 shows how the terminators are connected to the JTAG
signas. It isimportant to note that the target MUST be ableto drive a
51Wload before these jumpers are installed. The DSP cannot drive
thisload directly, a driver should be inserted between the JTAG
signals at the DSP and the JTAG signals at the header.

11



TDO 4
Vee
JP1
910
JTAG
Controller
120 O
CLKIN .
(5 Vee
JP2
910
120 Q

Figure 9. Terminators Connected To The JTAG Signals

3.8 Connecting the Pod to Your Target System

The pod connects to the target processor viathe JTAG header. The
target board must be built with an appropriate JTAG header, whichis
shown in figure 10. Please note the position of the key pin. The key
pin should be used as a guide to connect the pod to the target.

Included with the Apex |CE system are two extender connectors.
These extenders are used to connect the Apex-ICE system to atarget,
which was designed for use with the Analog Devices ICEPAC ™.
These extenders allow connection to the JTAG pins on the ICEPAC
header.
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GND— + + [2—EMU
Key (No Pin) n + ?CLKIN (Optional)
BTMS——{ + + TTMS
BTCK— + + TTCK
BTRST——/ + + TTRST
BTDI? + + TTDI
GND——{ + + ——TDO
JTAG header with board level testing
+VCC 1 R
GND— + + [, —EMU
4.7k < Key (No Pin) 5 u + TCLKIN (Optional)
GND*7 + + TTMS
9 + + TTCK
GND? + + TTRST
GNDT + + TTDI
GND—— + + —TDO

JTAG header without board level testing

Figure 10. Target Board JTAG Connector
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4. Initializing the Apex-ICE

The Apex-ICE is shipped from the factory with a generic boot loader
application written into boot FLASH memory. No specific ICE
application software is shipped with the hardware, and must be
remotely downloaded from the Host via a special utility

(Apexi ni t. exe).

When the Apex-ICE is powered on or reset, the generic boot |oader
performs al of the necessary system initialization, runs the ICE
application software if avalid program resides in flash, from a
previous load or waits for the host to download the Apex-ICE
application software viaUSB. From the host, the Apexi ni t . exe
“client” utility isinvoked to communicate with the Apex-1CE
hardware remotely over USB. The four optionsfor apexi nit are
described below. Consult your manufactures DSP tools software
manuals for detailed information on Host configuration and operation
with Apex-ICE.
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4.1 Downloading Server Software to the Apex-ICE

Theapexi ni t utility only works with asingle Apex-ICE at atime.
Theapexi ni t utility takes four arguments. When downloading a
server application the —f option is used followed by the name of the
image to download. When resetting the Apex-ICE the — option is
used. When clearing the flag the —c option isused. This option must
be performed before the server application program can be
downloaded. When inquiring about version information the —v option
isused. Some examples using the DOS prompt follow:

C.\ Apex- | CE\ apexi nit —f apexxxxx. hex
C.\ Apex- | CE\ apexinit —r
C.\ Apex-| CE\ apexi nit —c
C.\ Apex- | CE\ apexi nit —v

15



5. Support

5.1 Technical Support

We fully support all of our products. For technical support of the
Apex-ICE, call (603) 883-2430 Monday - Friday during normal
business hours or viae-mail at support@wmdsp.com. For direct
support of the Analog Devices SHARC family of DSPs, call the
Analog Devices DSP Applications Engineering group at (781)
461-3672.

5.2 Quality Assurance

White Mountain DSP, Inc. is committed to providing quality products
and services. In effortsto continually provide this quality, please
contact our Quality Assurance Department directly if you have any
concerns at (603) 883-2430 Monday-Friday during normal business
hours or viae-mail at quality@wmdsp.com. Our Quality Assurance
Manager will listen to your concerns and provide atimely and
effective solution.
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6. References

This section discusses other documentation resources you will need to
develop your application.

For information on the architecture and system interface of the
ADSP processor, refer to the appropriate Analog Devices JTAG
Family of DSPs User’s Manual.

For ADSP timing specification and other hardware design
information, refer to the appropriate Analog Devices JTAG Family
of DSPs Data Sheet.

For complete information on software devel opment tools
(Assembler, Linker, PROM Splitter, Assembly Library, and
Simulator), refer to the following documents:

ADSP-21000 Family Development Software/ ADSP-21000 Family
C Tools Release 3.1 Release Note

ADSP-21000 Family Assembler Tools & Smulator Manual
ADSP-21000 Family C Runtime Library Manual

ADSP-21000 Family C Tools Manual

For information about your development platform, refer to your
operating system manuals and hardware system manuals.
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For information about digital signal processing theory and
applications, you may which to consult:

Higgins. Digital Sgnal Processing In VLS. Prentice-Hall, 1990.
Oppenheim and Schafer. Digital Sgnal Processing. Prentice-Hall,
1975.

For information on the emulator software, refer to the Software
Users Guide.

For information on designing the interface between an Analog
Devices SHARC DSP and the emulation header on your custom
DSP target board, refer to White Mountain DSP' s Inside Edge
Application note 98-1.
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