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1. Introduction

Thank you for purchasing the ADSP-218x Family EZ-ICE® serid port
emulation sysem. The Anaog Devices EZ-1CE sarid emulator system
provides state- of- the-art emulation and support for the Analog Devices
218x Family of DSPs. It provides a controlled environment for observing,
debugging, and testing activitiesin atarget system by connecting directly to
the target processor through the emulation interface port.

Features of the ADSP-218x Family EZ-ICE system are asfollows:
High speed RS-232 serial port support.
Runs natively under Windows 9x, NT 4.0 and Windows 2000
Emulation for the Anadlog Devices ADSP-218x family DSP's.
Support for 2.5, 3.3, and 5.0 volt target processors.



2. Requirements

The minimum PC hogt requirements for the ADSP-218x Family EZ-1CE
are asfollows:

Pentium 166 MHz or better

32 megabytes of RAM memory

Windows 9x, NT 4.0 or Windows 2000 operating system
One RS-232 compatible serid port



3. Configuration and Installation

This section provides dl of the information required to ingtal the ADSP-
218x Family EZ-1CE serid port emulator into your PC. To ingal the
emulator software please refer to the Visual DSP® Software User’s
Guide.

3.1 Installation

The ADSP-218x Family EZ-1CE is connected to your development
platform viathe serid port and requires its own separate power connection.
In genera you should be able to use the following ingructiors.

Important! The Anaog Devices ADSP-218x Family
@ DSP emulator, contains ESD (electrostatic discharge)
sengtive devices. Electrodtatic 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 functiondlity.




3.2 Configuring the ADSP-218X Family EZ-ICE Pod

The ADSP-218x Family EZ-1CE pod contains two user accessible
switches. One push button switch performs a hardware reset and is
accessble by usng asmal push stick. A 3-position dide switch isused to
st the target voltage levels between 2.5, 3.3, and 5.0 volts. There are 3-
voltage indicator LED’ sthat provide an easy way to check the pod' s target
voltage setting. The LED’s are located on the front cover across from the
reset switch shown in figure 1.
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Figure 1. Jumpers

Warning! Damage to the ADSP-218x Family EZ-
@ ICE, or your target system can occur if the voltage
selection switch is set incorrectly. Check your target
system voltage requirements before connecting the EZ-
ICE to the target system and applying power.

3.3 Connecting the Pod to Your Target System

The pod connects to the target processor viaa specia emulation header.
The target board must be built with an appropriate emulation header, which
isshown in figure 2a. For details on building an EZ-ICE compatible target,
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See your gppropriate 218x family datasheet, the 2100 family users manud,
and EE-Note 34, “Understanding 21xx/218x EZ-ICE Theory of Operation
to Aid in Desgning an EZ-1CE Compatible Target.” Please note the
position of the key pin. The key pin should be used as a guide to connect
the pod to the target.

When connecting an unpowered EZ-1CE to an unpowered target:
1. Plug the 14-pin connector into the target board emulation header.
2. Apply power to the target.
3. Apply power to the EZ-ICE.

When connecting a powered EZ-ICE to a powered target:
1. Connect the ground of the EZ-1CE at TP1 (on the emulator header)
to the ground of the target supply.
2. Plug the 14-pin connector into the target board emulation header.

When disconnecting a powered EZ-1CE from a powered target:
1. Maintain the ground of the EZ-ICE at TPL1 to the ground of the
target supply.
2. Unplug the 14-pin connector from the target board emulation
header.
3. Disconnect the ground connection.

When disconnecting an unpowered EZ-ICE from an unpowered target, just
unplug the 14-pin connector from the target board emulation header shown
in figure 2b.
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Figure 2a. Target board emulation header

'3'?'

Figure 2b. 14-pin emulation connector

3.4 Connecting the EZ-ICE to your PC

The ADSP-218x Family EZ-ICE requires one RS-232 compatible serid
port. The EZ-1CE board communicates with a host running under

Windows over an RS-232 serid cable. 'Y ou may use elther the COM 1,
COM2, COM3, or COM4 serid port on your PC. Simply connect the
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EZ-1CE board to the sdlected COM port using the RS-232 cable shipped
with your EZ-1CE package.

3.5 Software Installation and Operation

To ingdl and configure the emulation software, refer to the VisualDSP
Emulation Tools Installation Guide included on the Visud DSP Emulator
Tools and Drivers CD.

3.6 EZ-ICE Modes

The EZ-1CE board has two reset states and two operational modes: hard-
reset, soft-reset, standby mode, and transparent mode. Each of these
dtates and modes has arole in debugging your target syssem. This section
covers how to use the EZ-1CE board states and modes when debugging
your target.

3.6.1 Hard-Reset State

On EZ-ICE hardware reset (reset switch on EZ-1CE board or applying
power to the EZ-ICE), the EZ-ICE board starts hard-reset state. The EZ-
| CE board does the following during a hard-reset:

Disables the autobuffering handler

Sets EZ-1CE baud rate to 9600 bps

Trangtions to soft-reset state

3.6.2 Soft-Reset State

Following a hard-reset or a software reset using the DEBUG/Emulator
Reset option, the EZ-1CE board isin soft-reset state. The EZ-1CE does
the following during a soft- reset:

Resets the EZ-1CE board

Initidizes the EZ-1CE boards internd firmware
Trangtions to standby mode



3.6.3 Standby Mode

Following a soft-reset, the EZ-ICE board isin stlandby mode. Thismodeis
characterized by the rgpidly blinking activity indicator on the pod cover.
When the EZ-1CE board isin standby mode, its microcontroller waits for
ether:

Visua DSP to send a character (through the RS-232 serid port) — this

causes the EZ- I CE board to enter emulator space.

or
The target to assert avdid low sgnad onthe DSP's/RESET or /BR
line— this causes the EZ-1CE board to enter transparent mode.

When the program starts communications over RS-232, a character
received event occurs on the EZ-1CE board. The EZ-ICE board checks
the Sate of its system resat date flag to seeif the sysem wasjudt initidized.

After producing the first connect acknowledge response, an EZ-1CE board
in standby mode eva uates the character it received. If the character is part
of aserid code sent by Visuad DSP, then the EZ-1CE board trangtions into
emulator space.

NOTE: An EZ-ICE board in standby mode does not execute any user

code on the DSP and does not produce any vaid memory read or write
strobesto thetarget. All user breakpoints are invadid when the EZ-ICE
board enters standby mode.

3.6.4 Transparent Mode

Following the target’ s assartion of avdid low sgna onthe DSP s/RESET
ling, the EZ-1CE board enters transparent mode. EZ-1CE board
trangparent mode makes the EZ-1CE emulator transparent to the target (by
de-assarting emulation enable /EE) -- as though only the DSP were there.

Trangparent mode terminates when the EZ-1CE board receives a character
on the serid line (Visuad DSP garts) or an EZ-1CE hardware reset occurs.
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NOTE: Trangparent mode addresses the needs of embedded systems
designers who require the DSP to boot and/or relinquish control of its
busses on power up.

If the target does not respond to the reset and does not assert /EBG (i.e.
bus not granted), or if no target is connected, the transparent mode is
entered. In transparent mode the emulation enable (/EE) pinis pulled low
disabling the emulation function. This means the EZ-1CE probe isignored
by the target and can be inserted into a live target with out interfering with
target code execution. The FLASH code will still respond to the host
program and is cgpable of interrupting the target.

This behavior is particularly useful in debugging a red-time sand-aone
sysem. For example, if the target is stuck in an erroneous infinite loop, the
EZ-1CE can be used to discover the condition under which this behavior is
occurring.

3.6.5 Emulator Space

Following the establishment of communications between the EZ-I CE board
and Visua DSP, the EZ-1CE board enters emulator space. This means that
the DSPis processing an emulator interrupt. When the DSP is processing
an emulator interrupt:

Vaid memory strobes to the target stop

Target /BR and /RESET areignored

No execution of user code from interna memory occurs

NOTE: If the DSP has encountered an invalid opcode, the core processor
will lockup. When this happens, the emulator will not be able to
communicate with the DSP.  Thiswill occur if aninvaid opcodeis read
from anon-existent memory location, or read/write timing specifications for
externd memory are not followed.



3.6.6 User Space

When you sdlect Step or Run in Visud DSP, you are sending the EZ-1CE
board into user pace. This means the target DSP is released from
servicing the emulator interrupt to execute the target program. It isaso
alowed to respond to target /BR and /RESET sgnals.
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4. Initializing the ADSP-218X Family EZ-ICE

The ADSP-218x Family EZ-1CE is shipped from the factory with a boot loader
program written into the emulators onboard FLASH ROM. When the EZ-ICE
is powered on or reset, the generic boot loader performs all of the necessary
system initidization then garts the | CE gpplication server firmware from its
FLASH ROM device. If no server firmware or an older firmware verson is
detected, Visua DSP will automaticaly download the required firmware server.

Frmware versons,
Thefallowing isalist of firmware versons and information specific to thet
verson.

1.0k March 30, 2000 — provides extended support for Visud DSP
6.1 and 7.0tools. Thisand dl future versons are automatically loaded
into the EZ-1CE when an older firmware version is detected.

1.0} January 30, 2000—superceded by 1.0k. Thisfirmware has been
obsoleted.

1.0i December 8, 1997—this firmware verson is not competible with
the Visud DSP 6.1 and 7.0 debugger. It isused with the Andog
Devices EZICE8X.EXE debugging software or smilar third party
debugging software.
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4.1 Manually Changing Server Firmware to the EZ-ICE

Use the following steps to manualy change your EZ-1CE firmware from insde
VisudDSP:

1
2.
3.

4.

Launch Visuad DSP with the sdlected 218x target connected.
Sdect; Settings, EZ-ICE, Update Firmware

Select and open the desired copy of the firmware server shipped with your
debugger software.

When the didog box requesting you to “Please push the EZ-1CE reset
button now” appears, please do so.
Various messages will be displayed during the update process.

Upon successful completion of the update process, the message “Firmware
successfully updated” is displayed and the Visuad DSP debugger is
shutdown.

sgger  [(hg Tasget 2187 ICE)

I Dt B[ | IL|
Diowrboad = fimmone upedate to the EZ-ICE Flash FOM Haked I i [ [

Figure 3. Firmware update
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Note: If usng this procedure to change your firmware for use with emulators
not using Visuad DSP software do not start Visud DSP again, as Visud DSP will
detect an incompatible firmware verson and download its own firmware.
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5. Support

5.1 Technical Support

We fully support dl of our products. For technica support of the
ADDS-218X-1CE-2.5V, call (603) 883-2430 Monday - Friday during
norma business hours or viae-mall a dsptool s.support@anal og.com.
For direct support of the Analog Devices family of DSPs, cdl the Analog
Devices DSP Applications Engineering group at (781) 461-3672.

5.2 Quality Assurance

The Andog Devices DSP Tools Product Line festuring the White Mountain
line of DSP development tools, is committed to providing qudity products
and sarvices. In effortsto continually provide this qudity, please contact
our Qudity Assurance Department directly if you have any concerns a
(603) 883-2430 Monday- Friday during norma business hours or viae-mall
at dsptools@analog.com. Our Qudity Assurance Manager will ligen 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 designing the interface between an Andog Devices
DSP and the emulation header on your custom DSP target board, refer
to Anadog Devices EE-34, Understanding 21xx/218x EZ-ICE
Theory of Operation to Aid in designing an EZ-ICE compatible
Target.

For information on the architecture and system interface of the ADSP-
21xx processor, refer to the appropriate Analog Devices Family of
DSPs User’s Manual.

For ADSP-21xx timing specifications and other hardware design
information, refer to the appropriate Anaog Devices Family of DSPs
Data Sheet.

For complete information on software development tools (Assembler,
Linker, PROM Splitter, Assembly Library, and Smulator), refer to the
following documents:
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ADSP-21xx Family Assembler Tools & Smulator Manual
ADSP-21xx Family C Runtime Library Manual
ADSP-21xx Family C Tools Manual

For information about your development platform, refer to your
operaing system manuas and hardware system manuals.

For information about digitd Sgna processing theory and applications,
you may wish to conault:

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 Usars
Guide.
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