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ZLP323ICEO1ZEM
Crimzon™ |n-Circuit Emulator

iLOG QS003906-1204 Startup Guide

Introduction

Thank you for purchasing the ZiLOG Crimzon™ In-Circuit Emulator (ICE). The Crimzon
ICE provides ZLP32300 family chip emulation with a trace and event system for program
debugging using ZDS II development tools. Once your code is complete, use the included
OTP programming module to burn your design to OTP devices.

This startup guide tells you how to:

1.
2.
3.

Install ZDS II software.
Configure the Crimzon ICE for connection to your PC.

Use a supplied target POD to connect the Crimzon ICE to a target board with a 20-,
28-, or 40-PDIP socket. (Converters for 20- and 28-SOIC and 20-, 28, and 48 SSOP
sockets are included.)

Connect the Crimzon ICE to a supplied OTP programming module.

Use the supplied OTP programming module with ZDS II software to program a 20-,
28-, or 40-PDIP ZLP32300 family device. Adapters for 20- and 28-SOIC and 20-, 28-
, and 48 SSOP packages are included.)

Run a demonstration program to verify proper operation, illustrate basic operation of
the trace and event system, and burn a ZLP32300 OTP device using the OTP pro-
gramming module.

Software Requirements

Table 1 lists the PC requirements for running ZDS II.
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Table 1. ZDS Il System Requirements
Recommended Configuration Minimum Configuration
* PC running MS Windows XP, SP1 * PC running MS Windows 98SE/WinNT 4.0—
* Pentium [11/500 MHz processor SP6/Win2000-SP3/WinXP-SP1
* 128 MB RAM * Pentium [1/233 MHz processor
* 110 MB hard disk space + 96 MB RAM
» Super VGA video adapter » 25 MB hard disk space (documentation not
* CD-ROM drive included)
» Ethernet port * Super VGA video adapter
* One or more RS-232 communications ports « CD-ROM drive
* Internet browser (Internet Explorer or » Ethernet port
Netscape) * One or more RS-232 communications ports
» Internet browser (Internet Explorer or
Netscape)

Install the Software

Follow these steps to install ZDS II with the ANSI C-Compiler.

1. Insert the ZDS II CD into your computer’s CD-ROM drive. DemoShield launches
automatically. If it does not automatically launch, go to the root of the CD-ROM and
double-click the file launch.exe.

2. DemoShield provides several installation choices. Select “Install ZDS II”” to install
now. You can install other software and accompanying documentation later.

Follow the instructions on the screen to complete the installation.

4. To receive free technical support, please register your software at http://
www.zilog.com. Access the registration page by opening the Support menu at the top
of the web page and clicking “Product Registration.”

Install the Hardware
The Crimzon™ In-Circuit Emulator features an Ethernet interface and an RS-232 serial
port. Hardware installation consists of:

» Installing a target POD into a target development board; into the 20-, 28-, or 40-PDIP
socket on the Crimzon™ RC Development Platform board;

*  Connecting the Crimzon ICE to the target POD;
*  Connecting the Crimzon ICE to the OTP programming module; and
*  Connecting the Crimzon ICE to a PC.
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You may have to reconfigure network settings on the PC or on the Crimzon ICE before
using the emulator.

Installing a Target POD onto a Target Development Board

The Crimzon ICE kit comes with a Crimzon™ RC Development Platform (Figure 1) for
use as a target development board. The 20-, 28, and 40-PDIP target PODS plug into the
associated PDIP sockets on the development platform.

If you are using a different target development board, use an appropriate target POD and
pin converter to connect the Crimzon ICE to the board. For example, if your target board
has a 20-SOIC socket, mate the 20-PDIP target POD onto the 20-PDIP to 20-SOIC con-
verter. Then install the target POD and converter assembly into the board’s 20-SOIC
socket.

} Note: Ifyou are not using a target development board, insert the 34-pin null target
connector into Crimzon ICE target interface connector P16.

40-PDIP
28-PDIP
20-PDIP :
OOE D00
fﬂﬁ@ﬁi[ﬂﬂ[ﬁﬂ[ﬂ:
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Figure 1. Crimzon™ RC Development Platform Target Board
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Connecting the Crimzon ICE to the Target POD

Once you have installed the appropriate target POD (and converter, if required) onto the
target development board, connect the Crimzon ICE to the target POD as follows:

*  40-PDIP target POD:

— Connect the 16-circuit cable from P17 on the emulator to P17 on the 40-PDIP tar-
get POD.

— Connect the 34-circuit cable from P16 on the emulator to P16 on the 40-PDIP target
POD.

*  20-PDIP and 28-PDIP target PODs: Connect the 34-circuit cable from P16 on the
emulator to P16 on the target POD. (Emulator connector P17 is not used.)

Connecting the Crimzon ICE to the OTP Programming Module (Optional)

After developing and debugging your software, use the following instructions to connect
the Crimzon ICE to the OTP programming module so you can burn your code onto chips.

1. Connect the 40-circuit ribbon cable from the Crimzon ICE OTP Programming
connector to connector P1 on the OTP programming module.

2. The 40-PDIP ZIF socket on the OTP programming module is designed to accept 40-
PDIP OTP chips. The OTP programming adapters supplied with the Crimzon ICE
allow you to adapt the ZIF socket to accept 20-SOIC, 20-SSOP, 20-PDIP, 28-SOIC,
28-SSOP, 28-PDIP, and 48-SSOP chip packages.

Once you have installed the OTP chip into the ZIF socket (or programming adapter), you
are ready to program the chip using the instructions in “OTP Programming” on page 19.

Connecting the Crimzon ICE to a PC

1. Connect a CAT-5 crossover cable from the PC to the Ethernet port on the Crimzon
ICE. See Figure 2.

) Note: Ifyou prefer, you can connect the emulator to an Ethernet hub using a stan-
dard CAT-5 patch cable.
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2. Connect the serial COM port on the PC to the SETUP serial port on the Crimzon ICE
using the DB9-to-DB9 serial cable. See Figure 3.

CAT-5 Crossover Cable
PC

h Crimzon
- . ICE
DB9-to-DB9 Cable

Figure 2. Connecting a PC to the Crimzon ICE

-+

Copyright ZILOG ,Inc . 2003

ETHERNET UsBe RESET  3.3vDC +5VDC
1.8VDC 1.0A

Figure 3. Crimzon ICE Rear Panel

3. Connect a 5VDC power supply to the Crimzon ICE. The 3.3VDC should illuminate
(see Figure 3). If the 3.3VDC LED failed to illuminate or the ICE Fail LED illumi-
nates (see Figure 6), there is a problem with the unit. Contact ZiLOG support at http://
www.zilog.com for a replacement unit.

4. Insert two AAA batteries into the battery holder on the bottom of the Crimzon™ RC
Development Platform. Check to make sure there is good battery contact.
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Figure 4. Connecting the Crimzon ICE to the Target
(Typical Connection Shown)

— T T

P17
OTP Programming |:|
Target Interface D1
J9 J8 J7 P16
e o ol e e o]l 1 U
Out In GND Int  Target Target Interface
Target Trigger CLK Source

Figure 5. Crimzon ICE Top View
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ICE Run LED ICE Fail LED

Figure 6. Crimzon ICE Front-Panel

Configure the Hardware

Configuring the Crimzon ICE consists of selecting emulator jumper options and setting up
Ethernet communications between the emulator and your PC.

Setting Jumpers on the Crimzon ICE

There is one jumper on the Crimzon ICE. Jumper J7 allows you to select whether the emu-
lator uses the target board clock or is programmable using the settings in ZDS II.

Table 2. Jumper J7 Settings on the Crimzon ICE

Emulator... Jumper Position
uses the target clock. 1 - 2 (default)
uses the internal ZDS I 2-3

programmable clock.
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Setting Up Ethernet Communications

The default IP address and subnet mask of the Crimzon ICE are 192.168.1.50 and
255.255.255.0, respectively. To enable communication between the PC running ZDSII and
the Crimzon ICE, you must either change the PC’s Ethernet settings to match those of the
Crimzon ICE or vice versa.

If using the PC in a stand-alone configuration, set the PC’s IP address to 192.168.1.21 and
its subnet mask to 255.255.255.0. See “Changing the PC’s Settings to Match the Crimzon
ICE” on page 9.

In a networked environment, set the Crimzon ICE IP address and subnet mask to match
the network setup. See “Changing Crimzon ICE Settings to Match the PC” on page 13.
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Changing the PC’s Settings to Match the Crimzon ICE
After completing the following steps to change the PC’s Ethernet settings, proceed to Run-
ning a Sample Project on page 15.

) Note: The following instructions are for MS Windows XP. If your Windows operat-
ing system is different, refer to your MS Windows OS online help for details.

1. Open the Windows Control Panel and double-click the Network and Internet
Connections icon. The Network Connections dialog box appears (see Figure 7).

{a

03 Network Connections

File Edit View Favorites Tools Advanced Help i
@sBack - ) - F Osearch [[= Folders  [Ev

Address [@. Network Connections E[ Go
LAN or High-Speed Internet

(3)

Create a new connection @-l 1394 Connection
% Setup a home or small il

office network
@_l Local Area Connection
0

=Y

See Also R

i) Nebwork Troubleshooter

»

Other Places

@ control Panel

) My Network Places
1%} My Documents

¥ My Computer

Details &

Network Connections
System Folder

Figure 7. The Network Dialog
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2. In the panel labeled LAN or High-Speed Internet, double-click the Local Area Con-
nection icon. The Local Area Connection Status dialog box appears (Figure 8).

I;}; Local Area Connection Status " ﬁ

General Support

Connection
Status: Connected
Duration: 00:37:56
Speed: 100.0 Mbps

Activity =

Sent — "J-Il ——  Received

Packets: 34.636 | 77.842
Properties I | Disable l

Figure 8. The Local Area Connection Status Dialog
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3. Inthe Local Area Connection Status dialog box, click the Properties button. The Local
Area Connection Properties dialog box appears (Figure 9).

-, Local Area Connection Properties

General | Authentication | Advanced

Connectusing:

H8 Broadcom 440x 10/100 Integrated Controller
This connection uses the following items:

. 2 'g(}liamfor Microsoft Networks [ _- |
v SEacﬁlt Driver
¥ fBFile and Printer Sharing for Microsoft Networks £l

i 481 QoS Packet Scheduler v
< | > |
: _ |
[ Install... I [ Uninstall ] [ Properties ]
Description

Allows your computer to access resources on a Microsoft network.

[]Show icon in nofification area when connected

[ OK II Cancel ]

Figure 9. The Local Area Connection Properties Dialog
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4. In the panel labeled This connection uses the following items:, select the Internet Pro-
tocol (TCP/IP) item to highlight it, and click the Properties button. The Internet Proto-
col (TCP/IP) Properties dialog box appears (Figure 10).

‘ Internet Protocol (TCP/IP) Properties mﬁ

General l’}

You can get IP settings assigned automatically if your network supports this
capability. Otherwise, you need to ask your network administrator for the
appropriate IP seftings

(O) Obtain an IP address automatically

(@) Use the following IP address:
IP address: 192 . 168 1 21
Subnet mask 265 . 265 . 285 . 0

Default gateway

@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server

Advanced...

’ OK | l Cancel ]

Figure 10. The Internet Protocol Properties Dialog

5. Enter values for the IP address and subnet mask to match those shown in Figure 4.
Leave any remaining fields blank. In this example, an IP address of 192.168.1.21 and
a subnet mask of 255.255.255.0 are being assigned to the PC. These values place the
PC on the same network as the Crimzon ICE unit.

6. Click OK and restart the PC.

Proceed to “Running a Sample Project” on page 15.
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Changing Crimzon ICE Settings to Match the PC

1. Connect the PC serial port to the Crimzon ICE serial port using the DB9-to-DB?9 serial
cable.

2. Launch HyperTerminal on the PC by selecting Start --> Programs --> Accessories -->
Communications --> HyperTerminal.

3. In the Connect To dialog, set the Connect Using: drop-down menu to match the COM
port to which the Crimzon ICE is connected. Click OK.
4. A COM Properties dialog appears. Enter the following port settings and click OK.
Bits per second:57600
Data bits:8
Parity:None
Stop bits:2
Flow control:None

5. HyperTerminal should automatically attempt a connection. If not, select
Call --> Connect.

6. When the emulator is turned on or reset, HyperTerminal displays a Crimzon ICE con-
sole boot-up message in HyperTerminal. A typical boot-up message is shown below.

ZiLOG TCP/IP Software Suite vl.l1l

Copyright (C) 2003 ZiLOG Inc.
All Rights Reserved

clock enabled

IP Address: 192.168.1.50

IP Subnet: 192.168.1.0/255.255.255.0
IP Gateway: 192.168.1.254

728 ICE Firmware x.x (Dec 5 2003 13:45:05)
Copyright (C) 2001-2003 ZziLOG, Inc.
All Rights Reserved.

Press 'Ctl-Z' to enter configuration mode
7. Press ctrl-z. The emulator command prompt displays:
ethl %

} Note: The emulator console prompt is not case-sensitive.

8. Type help or ? at the emulator command prompt to see a list of available commands.
The following list displays:
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Commands are:
? debugport devs exit
help ifconfig kbuf kill
mem password pPs reboot
restore
ethl %

Command usage is described in Table 3.

Table 3. Crimzon ICE Commands

Command

Description and Options

?

Displays available emulator command shell options.

debugport

Configures the TCP port.Usage:
debugport — displays current setting
debugport tcp_port — sets debugport to specified TCP port.

Example:
debugport 4040

sets debugport to TCP port 4040.

devs

not used

exit

Exits the command shell.

help

Displays available emulator command options.

ifconfig

Configures the emulator network interface. Entering ipconfig with no
options lists current configuration.

The following command options are available:

* i— specifies an IP address

* s — specifies a subnet mask

» g - specifies a network gateway address

» dhcp — configures the emulator network interface to look for a dhcp
host to obtain network settings

Example:
ifconfig i 192.168.1.1 s 255.255.255.0 g 192.165.1.254

configures the emulator to use IP address 192.168.1.1 on subnet
255.255.255.0 with gateway address 192.168.1.254.

kbuf

unused

kill

unused
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Table 3. Crimzon ICE Commands

Command Description and Options

mem unused

password unused

ps unused

reboot Reboots the emulator.

restore Restores factory default network interface settings.

9. When you have finished configuring the emulator, type exit to exit the command
shell.

10. Exit HyperTerminal.
11. Cycle the power on the Crimzon ICE for the new settings to take effect.

12. The hardware is now configured and ready for application development.

Running a Sample Project

After installing the ZDS II software and setting up the hardware, you can run a sample
software project to verify proper emulator operation and experiment with the trace and
event system. The sample project irremote.pro is included in the ZDS II sample directory,
located in:

c:\Program Files\ZiLOG\ZDSII_<product>_<version>
\samples\<processor type>_<demo name>

Start ZDS II for the Crimzon ICE Emulator and follow the instructions below to run
irremote.pro.

1. File --> Open Project--> c:\Program Files\ZDSII Crimzon_ Emulator <version>
\samples\ZLX32300 IRRemote\src\irremote.pro.

Double-click irmain.s in the Project Files window.

Open Project --> Settings.

In the General tab, verify the CPU Family field is set to ZLP32300.
In the General tab, select a CPU type.

A

In the Debugger tab, select Emulator Driver and then click the Configure Driver but-
ton.
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10.
I1.

12.
13.

The Emulator Driver dialog box appears. The IP Address field displays a default IP
address, 192.168.1.50. Enter the Crimzon ICE IP address if it has been modified.
Leave the other settings as they are.

Select the voltage for the target. If the emulator is connected to the Crimzon™ RC
Development Platform board, select 2.7V. If running the emulator in standalone mode,
select Standalone and insure that the null target connector is installed in emulator con-
nector P16. If the emulator is connected to a custom target, select the voltage appropri-
ate for that target.

Note: The emulator’s voltage comparator is designed as a target power sensor, not as
a precision voltage measurement device. If you set the Target VCC to match
your target and the target’s voltage drifts downward, the power sensor may no
longer detect it. The emulator may therefore not connect to the target. In such
cases, set the Target VCC voltage progressively lower until you get a good
connection.

Select the Target Clock Frequency. For the Crimzon™ RC Development Platform,
select External.

Click OK to close the Emulator Driver dialog box.

An IDE dialog box appears acknowledging that project settings have changed since
the last build and asking whether it should rebuild the files. Click NO.

Click OK to close the Project Settings dialog box.
Build the project now by selecting Build --> Build, or by pressing F7.

Note: The following steps describe two ways to use the trace and event system. For
details on running the trace and event system, refer to the ZDS II online help
and the ZDS II—Crimzon User Manual (UMO0146), located in the docs direc-
tory of the ZDS II CD-ROM.

Collecting a Simple Trace

14.

Now we’ll collect a simple trace by starting the program, then stopping it and viewing
the trace buffer. Click the Go button ( [=l) in the toolbar, wait a moment, and then
press the Stop button (## ). The trace buffer acts as a ring buffer that continuously fills
and then overwrites itself until you stop execution. Click Get Frames to display the
trace information.
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Using an Event to Stop Execution

Events allow you to stop execution based on more complex conditions than a simple
instruction address.

The following events are available:

Program counter position, with mask.

Data on Port0 (state of its pins), with mask.

Data on Port2 (state of its pins), with mask.

Data on Port3 (state of its three input pins), with mask.
External Trigger In (0 or 1).

Let’s define a simple event and see how it works.

1.

Select Tools --> Trace and Event System. The Trace and Event System window
appears (Figure 11).

iTrace and Event System @

[v' Enable event system

When: Then:
[~ Program Counter. & Break
‘ (" EwventPosition in Buffer
[~ Pord
|——v 1 I ||||||||||||||||
[~ Porz AR
,7
[~ Port3
,7
G C

Reset Event
oK | Cancel |

Figure 11. Trace and Event System Window
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2. Click the Enable Event System checkbox, and click the Break checkbox.

In the When: section, click the Program counter checkbox and set the Program
Counter to 004D and the Mask to FFFF.

In the Then: section, click the Break radio button.
Click OK.

Open the Trace window by selecting View --> Debug Windows --> Trace.

W

In the Trace window, click the Clear Trace button.

o Nk

Reset the Debugger by clicking the Reset button in the toolbar, or by selecting
Build --> Debug --> Reset.

9. Run the Debugger by clicking the Go button or by selecting Build --> Debug --> Go.
10. When the program counter reaches 004D, execution stops on event match.

11. Click Get Frames to display the trace information. Study the contents of the Trace
window to see how the trace and event system reports program execution for the seg-
ment we set using the Event tools.

Collecting Trace Before and After an Event

You can also use the Trace and Event System to capture trace data before and after an
event. Set up your events as described in “Using an Event to Stop Execution” on page 17.
In the Then: section, click the Event Position in Buffer radio button instead of Break. Use
the slider to select the number of cycles from the 64K buffer to be captured before and
after the event.

In this case, all cycles are traced until the even t is detected, then the selected number of
cycles after the event are collected. Execution stops after the cycles are collected. What
remains in the trace buffer are the selected number of cycles after the event. The remainder
of the 64K frames contain cycles before the event occurred.

If you move the slider all the way to the left, only cycles before the event are captured. If
you move the slider all the way to the right, only cycles after the event are captured.
Single-Stepping Through a Program

ZDS 11 provides a simple mechanism for single-stepping through a program. To single-
step through a program:

1. Reset the program to Main() by either the Reset icon or with Build --> Debug -->
Reset. Set the Reset to Main option by selecting Tools --> Options. In the Options
window, select the Debugger tab and select the Reset to symbol ‘main’ checkbox.
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2. To step through the program one instruction at a time, use F11 or click the © button

in the Debug toolbar (also accessible by selecting Build --> Debug --> Step Into).
Peek/Poke Registers

3. ZDS Il makes it easy for you to set and read emulator register contents. With the irre-
mote.pro project open and ZDS II connected to the emulator (target), select View -->
Debug Windows --> Registers.

4. In the Registers window, double-click the value of any register and type in a new
value.

5. Press Enter. The new value displays in red.

Refer to the ZDS Il — Crimzon User Manual (UM0164) on the ZDS II CD-ROM and the
ZDS 11 online help for further information on setting and reading register values.
Peek/Poke Memory

6. ZDS Il also allow to set and read memory contents. With the irremote.pro project open
and ZDS II connected to the emulator (target), select View --> Debug Windows -->
Memory.

7. In the Memory window, double-click the value you want to change and type in a new
value. (Values begin in the second column after the Address column.)

8. Press Enter. The new value displays in red.

Refer to the ZDS Il User Manual (UMO0164) on the ZDS II CD-ROM and the ZDS II
online help for further information on setting, filling, and reading memory.

OTP Programming

Once your program is running properly, use the Crimzon ICE OTP Programming Module
to burn your program onto a ZLP32300 family chip. There are two ways to burn an OTP
chip:

*  Burn the code in the current ZDS II project from emulator RAM onto the OTP chip.
* Load an existing hex file into emulator RAM and burn it onto the OTP chip.

Burning Code from the Current Project

To burn code from the project currently built in ZDS 1II (loaded in emulator RAM):

1. Connect the OTP programming module to the emulator as described in “Connecting
the Crimzon ICE to the OTP Programming Module (Optional)” on page 4.
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2. Select the OTP chip you wish to burn and the appropriate package converter.
Install the package converter, if used, into the ZIF socket on the OTP programming
module.
4. Install the OTP chip you wish to burn into the ZIF socket on the OTP programming
adapter. Match pin 1 of the chip with pin one of the ZIF socket.
In ZDS 11, open the project for the code you wish to burn onto the chip.
6. Select Tools --> OTP Programming to open the OTP window (Figure 12).
‘oTP X
Device: 2LP32300X2832
Programming Option Bits Device Serialization
[10) EPROM Protect et
11 Po: 0-3 Pulls-ups ( JSeduantiol c
[J2) Po: 47 Pulls-ups (" Pseudorandom Ay
O3 P2: 07 Pulls-ups (¢ None
[J4WDT Permanently Enabled
<l T oo
Status Operations
Blank Check _ OTP Checkum |
Bum ‘ Ram Checksum |
Verify Read Options |
Bead
Figure 12. OTP Programming Window (Current ZDS Il Project Example)
7. If the appropriate target device is not selected, set it now in the Device drop-down
menu.
8. Ifyou do not want to pad the hex file, select the None button in the Pad File With area.

Otherwise, select the FF, 00, or Other button. If you select the Other button, type the
hex value to pad the hex file with in the Other field.
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10.
I1.

12.
13.

14.

15.

Click the Ram Checksum button to calculate the checksum of the data in emulator
RAM. Use this to compare with the OTP checksum after burning.

Select which option bits to program in the Programming Option Bits area.
If you do not want a serial number loaded into the part, select the None button in the
Method area. To load a serial number:

a. Select the Sequential or Pseudorandom button to determine how the serial number
is incremented on subsequent burns.

b. Select the size of the serial number (1, 2, 3, or 4 bytes) in the Serial Number Size
area.

c. Enter the starting serial number in the Serial Number field.

d. Enter the address into which you want the serial number loaded in the Address
field.

Click Blank Check to verify that the OTP chip is actually blank.

Click the Burn button to program the OTP chip with the contents of emulator RAM.
As part of the Burn function, the OTP chip is also verified.

When the burn is complete, click OTP checksum to calculate the checksum of data on
the OTP chip and compare it to the RAM checksum calculated earlier.

Click Close to close the OTP Programming window.

Burning Code from an Existing Hex File

To load an existing hex file into emulator RAM and burn an OTP:

1.

Connect the OTP programming module to the emulator as described in “Connecting
the Crimzon ICE to the OTP Programming Module (Optional)” on page 4.

Select the OTP chip you wish to burn and the appropriate package converter.

Install the package converter, if used, into the ZIF socket on the OTP programming
module.

Install the OTP chip you wish to burn into the ZIF socket on the OTP programming
adapter. Match pin 1 of the chip with pin one of the ZIF socket.

Stop any current debugging process by selecting Build --> Debug --> Stop Debug-
ging.

In ZDS 11, open the project for the code you wish to burn onto the chip.

Select Tools --> OTP Programming to open the OTP window (Figure 13).
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10.

I1.
12.

13.
14.

X
Device: |ZLP32300%2632 ]
Hex File:
Pad File Vith

[ " FE (@ MNone

— | Co " Other.
Programming Option Bits Device Serialization
|00 EPROM Protect Method
[J1) PO: 0-3 Pulls-ups f: Sequential G o
2 Fo: 47 Pulls-ups (" Pseudorandom =
D 3) P2 0-7 Pulls-ups @ Mone

D 4)'WDT Permanenthy Enabled

< > [ [

Status Operations

Blank Check OTP Checkum
Bum Ram Checksum
Verify Read Options
Fead | Load File

Close

Figure 13. OTP Programming Window (Hex File Example)

If the appropriate target device is not selected, set it now in the Device drop-down
menu.

In the Hex File: section, click the J button and select the hex file you wish to burn
into the OTP chip.

If you do not want to pad the hex file, select the None button in the Pad File With area.
Otherwise, select the FF, 00, or Other button. If you select the Other button, type the
hex value to pad the hex file with in the Other field.

Click the Load File button to load the hex file into emulator RAM.

Click the Ram Checksum button to calculate the checksum of the data in emulator
RAM. Use this to compare with the OTP checksum after burning.

Select which option bits to program in the Programming Option Bits area.

If you do not want a serial number loaded into the part, select the None button in the
Method area. To load a serial number:
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a. Select the Sequential or Pseudorandom button to determine how the serial number
is incremented on subsequent burns.

b. Select the size of the serial number (1, 2, 3, or 4 bytes) in the Serial Number Size
area.

c. [Enter the starting serial number in the Serial Number field.
d. Enter the address into which you want the serial number loaded in the Address
field.
15. Click Blank Check to verify that the OTP chip is actually blank.

16. Click the Burn button to program the OTP chip with the contents of emulator RAM.
As part of the Burn function, the OTP chip is also verified.

17. When the burn is complete, click OTP checksum to calculate the checksum of data on
the OTP chip and compare it to the RAM checksum calculated earlier.

18. Click Close to close the OTP Programming window.

LED Indicators

There are three sets of dual LED indicators on the Crimzon ICE (see Figures 3 and 6):

*  The dual ICE RUN LED on the front panel indicates emulator status. If the top LED is
lit, the emulator is executing your system code. When the top LED is off, emulation
has stopped. If the bottom LED is lit, the emulator is not functioning properly. Contact
technical support at http://www.zilog.com for assistance.

*  The dual 3.3VDC/1.8VDC LED on the rear panel indicates the status of internal volt-
ages. Both LEDs are normally illuminated when power is connected.

*  The dual LAN/LINK LED on the rear panel indicates Ethernet status. The LINK LED
indicates that the Ethernet connection is live. The LAN LED indicates that data is
being transferred across the connected network.

External Interface Connectors

There are five external interface connectors on the Crimzon ICE. Connectors P16 and P17
are used to connect the emulator to the target POD and adapter board assembly. (See Fig-
ure 5.)

The OTP Programming connector P15 is used to connect the emulator to the OTP pro-
gramming module.

Connector J8 on the emulator front panel (see Figures 5 and 6) provides a ground connec-
tion on all three pins.
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Connector J9 on the emulator front panel (see Figures 5 and 6) provides access to the fol-
lowing functions:

Pin 1 provides a 3.3VDC external trigger out for use in triggering a device such as a
logic analyzer or oscilloscope. Pin 1 is under software control, and can be set to acti-
vate through the ZDS 11 trace and event system. The trigger can be set to toggle or
pulse.

Pin 3 provides an input for an external 3.3VDC trigger in, allowing use of an external
trigger as an event for the ZDS II trace and event system.

Using J9 Pin 1, External Trigger Out

The Crimzon ICE external trigger out feature is always enabled. Set your trace and event
system parameters, then run your code. When the event you set up occurs, pin 1 of con-
nector J9 goes active and stays active as long as the event is active. The bigger the event
window, the longer trigger out stays active.

How to Set Connector J9 Pin 3, External Trigger In (see Figure 6)

To use the Crimzon ICE external trigger in feature:

1.

With the irremote.pro project open in ZDS II as described in “Running a Sample
Project” on page 15, select Tools --> Trace and Event System.

In the Trace and Event System window, select an Event entry. In the When section,
check the Trigger In box.

Select either 0 or 1 to trigger on trigger low or high, respectively.

Click the OK button to set the trace and event system parameters. When the external
device you are using sets pin 3 of connector J9 to 3.3VDC, an event is generated in the
ZDS 1I trace and event system.
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This publication is subject to replacement by a later edition. To determine whether a later
edition exists, or to request copies of publications, contact:

ZiLOG Worldwide Headquarters
532 Race Street

San Jose, CA 95126

Telephone: 408.558.8500

Fax: 408.558.8300
www.Z1LOG.com

Document Disclaimer

ZiLOG is a registered trademark of ZiLOG Inc. in the United States and in other countries. All
other products and/or service names mentioned herein may be trademarks of the companies with
which they are associated.

©2004 by ZiLOG, Inc. All rights reserved. Information in this publication concerning the devices,
applications, or technology described is intended to suggest possible uses and may be superseded.
ZiLOG, INC. DOES NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF
ACCURACY OF THE INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS
DOCUMENT. ZiLOG ALSO DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROP-
ERTY INFRINGEMENT RELATED IN ANY MANNER TO USE OF INFORMATION,
DEVICES, OR TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE. Devices sold by
ZiLOG, Inc. are covered by warranty and limitation of liability provisions appearing in the ZiLOG,
Inc. Terms and Conditions of Sale. ZiLOG, Inc. makes no warranty of merchantability or fitness for
any purpose Except with the express written approval of ZiLOG, use of information, devices, or
technology as critical components of life support systems is not authorized. No licenses are con-
veyed, implicitly or otherwise, by this document under any intellectual property rights.
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Crimzon In-Circuit Emulator Schematic Diagrams

The following pages are schematic diagrams for the Crimzon In-Circuit Emulator contain-
ing:

*  Target POD, 20-pin with pull-ups, 1 page

»  Target POD, 28-pin with pull-ups, 1 page

»  Target POD, 40-pin with pull-ups, 1 page

*  FPGA Board, 6 pages

*  Main Board, 13 pages
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_DAC_ OTP_PWR_SHDN- _DAC_
OTP_PWR_SHDN- TVCC OR— OTP_PWR_SHDN- TARGET INTERFACE
TVCC_OK- R ]
MAIN_PGM- @ 20(7:0]
a MAIN_PGM- ZA[4:0] ]
ICE_PGM- OTP_DIV_CLK ZA[4:0] SCL1
TRC_PGM- FPGA OTP_DIV_CLK SDA1
FPGA_CLK * OTP_SEL-
FPGA_DATA ZA[19:0] OTP_SEL- OTP_RD_WR- OTP_SEL-
MAIN_DONE ZA[19:0] X  OTP_RD_WR- OTP-STRB- OTP_RD_WR-
ICE_DONE ZD[7:0] 5 OTP_STRB- = OTP_STRB-
TRC_DONE ZA[23:0] >
ZA[23:0] s i 5 TGT RESET- OTP Interface
TRC_BOARD- ZD[7:0] o TGT_RESET- TGT_RESET-
ZRD- 5 TVCC_OK- TCE ENABLE- TVCC_OK-
zZvFJB' i %\F/‘v%- ICE-ENABLE: ICE CHIP INTERFACE ICE-ENABLE-
ZMREQ- TOREQ- ZMREQ- ICE_A[15:8] |’ ICE_XTAL_IN
ZIOREQ- ZWR SRANE ZIOREQ- ICE_A[15:8] ALl ICE_A[15:8] ICE_XTAL_IN TXTAL GUT ICE_XTAL_IN
ZWR_SRAM- ST ZWR_SRAM- ICE_AD[7:0] @ ICE_AD[7:0] T_XTAL_OUT T_XTAL_OUT
ZCS1- o ZCs1- ICE_SYNC- T_OP[7:0]
ZCs2- e ZCs2- ICE_SYNC- CEMAS- ICE_SYNC- T_OP[7:0] == T_OP[7:0]
—_‘ ETH_IRQ ZCS3- ZCs3- ICE_MAS- TCE-MDS- ICE_MAS- T_1P[7:0] T T_1P[7:0]
USB_IRQ- 48MHz ICE_MDS- TCETACK- ICE_MDS- T_2P[7:0] —r T_2P[7:0]
48MHZ 48MHZ ICE_IACK- TCE SCIK ICE_IACK- T_3P[7:0] T_3P[7:0]
TGT_RST_REQ- ICE_SCLK TCE_RESET- ICE_SCLK
TGT_RST_REQ- KRG TGT_RST_REQ- ICE_RESET- ICE_RESET- T vee
BRK_IRQ- RUNNING- BRK_IRQ- |CE_DTIMER- T.vCC = T.vCC
RUNNING- RUNNING- ICE_DTIMER- TCEAD DIR ICE_DTIMER- |CE_PGM-
ICE_AD_DIR — ICE_AD_DIR ICE_PGM- 5
EZ80_RESET- ICE_SPARE[3:1 ICE_ENABLE- FPGA_CLK
EZ80_RESET- = EZ80_RESET- ICE_SPARE[3:1] FPWE—[S,.H ICE_SPARE[3:1] FPGA_DATA TRIG_IN
FPGA_SPARE[8:1] FPGA_SPARE[8:1] ICE_DONE TRIG_OUT
ICE Chip Interface
190 & Memory AN PGM MAIN_PGM- TRACE INTERFACE Targol Ieriace
FPGA_CLK . FPGA_SPARE[8:1]
olo FPGA_DATA ICE_AD[7:0]
ZlE MAIN_DONE ICE_A[15:8]
o LED_SPARE- ICE_SYNC-
»—@ LED_SPARE- ICE_MAS-
u ICE_MDS-
ICE_IACK- T_OP[7:0]
ICE_SCLK T_1P[7:0]
usB ICE_RESET- T_2P[7:0]
USB_A[4:0] T_3P[7:0]
USB_A[4:0] USB_A[4:0] RUNNING- ICE_ENABLE-
ZD[7..0] BV RUNNING- T_VCC
USB_CS- EXEC_BRK - 48MHZ TRIG_IN
—d uUsB_RQ- USB_CS- ~RD- USB_CS- EXEC_BRK BRK_EVENT EXEC_BRK TRIG_IN X
USB_RD- WA USB_RD- BRK_EVENT TRC SPARE[SA] BRK_EVENT TRIG_OUT
USB_WR- = USB_WR- TRC_SPARE5:1] TRC_SPARE[5:1]
ZWR- POWER
USB_RST- EMULATION & BREAK MEMORY
USB_RST- = USB_RST- LED_SPARE-
EMDY[7:0] EMDI[7:0] LED_SPARE-
usB BPD[7:0] BPD[7:0]
ETHERNET EM_BP_A[17:16] EM_BP_A[17:16] TRC_PGM-
EM_BP_RD- EM_BP_RD- TRC_PGM- X Power
ETH_A[3:0] EM_BP_WR EM_BP_WR- ICE_MAS- FPGA_CLK .
ETH_IRQ ETH_A[3:0] — ETH_A[3:0] EM_BP_CS- EM_BP_CS- FPGA_DATA SPARES
ZD[7..0] EM_RAM_EN- EM_RAM_EN- ICE_A[15:8] TRC_DONE
ETH_IOR- BP_RAM_EN BP_RAM_EN- ICE_AD[7:0] TRC_BOARD-
ETH_IOR- ETH TOWR ETH_IOWR- EMD_EN- EMD_EN- TRC_BOARD- =
ETH_IOWR- ETH RST ETH_IORD- BPD_EN. BPD_EN-
ETH_RST = ETH_RST ZA_EN- ZA_EN- Spares
ICE_A_EN ICE_A_EN-
ZCs3- ZA[15:0]
ZA[15:0]
FPGA ZD[7:0] ZA[19:0]
ZA[19:0]
Emulation & Break Memory
ZD[7:0] ZILOG, Inc.
ZCS2-
ZRD- ZRD- 532 Race Street
ZWR- ZWR- San Jose, CA 95126
ZMREQ- Title LP323 Ice Main Board
Eth 3
thernet EZ80_RESET Page Top Block
Trace Interface Date: 13
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{>7A23.0]
Cut off long Flash output after read ZD[7:0]
agmHz < U1 ZD[7:0] U2 us
ZA0 2/ F_DO
Place OSC and RES very close to CPU m_]_]_ A0 :0 g:] A0 DQo _2§_F_m_ 1A1 181
i TR A1 A | A1 DQ1 28— 1A2  1B2
Vee. 1 TR A2 A2 DQ2 H—5— 1A3  1B3
CC19% [y our va a1 A3 81 Q3 FB——=p— A4 1B4
TR A4 s A4 DQ4 F2—=F— 1A5  1B5
e R oy [PLROSI0AZ00SC R84 A5 TR DQ5 33—z~ 2A1 281
L EXTAL x4 A6 AT AS DQ6 HE——— 2R2 282
= Z a5 ]
OSC 48 MHz 332 out R85 A7 A ] A7 pQ7 2A3  2B3
XouT K—————86 TR—25 A8 A A8 2A4  2B4
TRT——a2 A9 NC H—x oh A9 2A5  2B5
TRC_DONE TRTT—a8H A10 NC FE—X ATT8 A10 o .
ICE_DONE TR A1 NC [H2—x TAiz o Al wp 12— 10E  VCC
MAIN_DONE TRTT——8 A12 NC [F25— ZAl3 4| A12 20E  GND
FPGA_DATA TR A13 NC [F2L—x TAia o] A13
FPGA_CLK TR A14 NC F28—< > Al4
TRC_PGM- Tae—2H Ats NC (30— P A5 SN74CBTLV3384
ICE_PGM- a2 Ate NC (42— AT A16
MAIN_PGM- A 19147 NG 43¢ ZAT7 a0 | 1o VPP WRITE_PROTECT|_ VeC_3v3
ZA18 13 =
TRTT—i8 Ats NC (32— S Alo | A18 EQ—J
OTP_DAC_SHDN [ 7r0 i A9 NC 4= 7 A19 VDDO
OTP_PWR_SHDN: 95 1ppg =391 a0 Veg-3vs 220 A20 VDD1 VCC_3v3 2
94 2 ZA21 o9
OTP_CLR PAS VDDO 21
PA4 93 14 .1uF .001uF
OTP_CLK PAZ VDD1 2Cs0- o
PA3 92 VCC_3v3| 23 CSO
OTP_OE- PAS 21 PA3 VvDD2 ZRo——22q CE
OTP_CE- P 2 pa2 2Cs1- CE2  VDD3 22—t w249 oE VSS0 =
OTP_PGM- PAT PA1 - CEf  vDD4 o REsET— 2] WE vsst =
TGT_RST_REQ ———————— 89 1ppg ZWRDELLTRD- WE - =085 _10g Rp
ZRD- 44 =
OE  vsso NT28F 0088 D1 R3  VCC_3v3
i o Vst 25—t RUNNING- 4 KK 2
———— 509 \wi ZD[7:0] vSs2
41 VCC_3v3
PD1_RXDO0 PD1 7 VSS3 53 LED
3 RXDO vss4 VGC_3v3 GREEN 221 VCC_3v3
. 821 pcpo B2 fa
FAIL PD5 3 4 5 6
[ —— — A CYC1069AV33 FAIL- LRKIg >
— CTS0/SS0
PD7 A1
aad oo 7 Y8 Yo i B 13 E,omuF EJUF E.oomF F.mF .
soat pC1 XD 1uF P.1uF p1uF paur paur pootur pootur 1 RED 221
RUNNING- DCD1 = )
TVCC_OK- DSR1 =
BRK_IRQ- CTS1/581 ZMREQ- Vee-3v3 p1s
TRC_BOARD/| R RQ ZIOREQ- Us x—to
BUSREQ- AD Pi—] ZRD- VCC_3v3 Low 1 190_TXD0 2O
—————9%0 BUSREQ WR ZWR- Us T o C+ vop 8 CAuF —Te —Oo
[ EZ80_RESET- c- GND 190_RXD
75 TEST BUSACK P8E—x ZWR- vee 4 80_RES , e 0_RxD0 3to
EZ80_RESET- I __ 2Cs0- Lo Ve ] o
SE= 840 RESET Cso pi——= e T owF co+ R 0MuF Gig »—410
. cst zcst- RESET EZ80_RESET- c- v- i H—_?o SETUP
VDD1 cs2 ZCs2- == _I_—5—
18 ypp2 cs3 7Cs3- DS1233A-15 POo_TX00 TN TI0UT 190 TXDo 0P = ——
28 2_ATSO 190_RTS0 = DB Female
VDD3 —— 101N T20UT PL— -1
- 78 Pp2  PD2 RTSO RESET swi1 c19
VCC_3v3 48 VDD4 RTSO PD4 0.01uF PD1_RXDO 190_RXDO
u7 VDD5 DTRO (80— PO CTS 29 RiOUT R1IN H—— 2522
5 PD0__PDO_TXDO X B 190_CTS0
VDD6 TXDO s —=——=————1q ReOUT R2IN
2 84 ypp7 RTS1 ETH_IRQ L
o & 10 VCC,190 97 vpps DTR1 - USB_IRQ- =
= ; TXD1 B0 scLT MAX3232
o EMI Filter 19 333;
291 yss3 INSTRD 32—
G Usse VGC_3v3
VSs5 PHI 100 o
o] Usse 56 P8
E E E I(_; vss7 ZDA SDA1 2.21K
20 21 22 _0_23 24 98 vSs8 ZCL | 55 R5
F.oowF FoowF F.OO1uF FOCHUF |5.omu|= 48MH SCL1 R6 221K
VGC_3v3
o)
|525 lgze |§27 Igza Igzg lc30 Em Eez CoN2 OTP_DAC_SHDMN7 TRC_PGM- R
— OTP_OE- R PG R10
0.1uF | 0.1uF | 0.1uF [0.1uF . 1uF . 1uF . 1uF . 1uF VCC_3v3 OTP_CE- R MAIN_PGN- R12
[ R15 10K TRC_BOARD-_R OTP_PWR_SHDN-R14
EZ80_RESET- NWIT- R TGT_RST_REQ-_Ri7
c33 34 35 36 BUSREQ- R
1 R20 10K TP7 FPGACIK R
10uF [+ 001UF P.00TUF p.ootuf = B2 10K FPGA DATA R
2Cs0- 4 > 2Cs1- BRK_RQ- R
ZCs2- 3 4 ZCS3- ZMREQ- R
ZRD- GND ZIOREQ-____ R25
P14 ZNREQ- ry ZIOREQ- ZRD- R26
; > GND WR_SRAM- ZWR R27
b o — H— ZCS0- )
. : 2 11 12 osn n ZILOG, Inc.
5 6
t - R30
= ZDT CONNEGTOR CON12A paoisin Ral 532 Race St
ZWRDEL- R32 an Jose, CA 95126
Title LP323 Ice Main Board
Page ©Z80190 and Memory
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ZWR-

ZWR_SRAM- [ >————

XOouT
xouT <& Do not stuff
I think | have a way to generate the SRAM WR# signal in the FPGA. If so we can eliminate this logic. R34 Prototype only R33
vee_avs 0 °
(o)
Stuff one of two
3 3 < <
"L UeA u9B "l usc | ueD U9E
ZWRDEL-
R35 ——< -
<< ZWR- 1 2 3 4 5 () 9 11 10 <ZWRDEL
0

Delay the write line by 8-12ns to get rid of glitch
at beginning of write strobe

74LVC04/SO_0

74LVC10/SO

Qualify with clock XOUT to generate pulse

ZILOG, Inc.
532 Race Street
San Jose, CA 95126

Title LP323 Ice Main Board
Page CPU Pullups and Pulldowns
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ZA[15:0] [__S=m

ZA_EN-

ICE_ADI[7:0]

ICE_MAS- >

ZA0

a2 1A1 Y1
46 1A2 1y2
a4 1A3 1Y3
N —" < T

1A4 1Y4

24

— a4 2a1 2v1
7381 23 2v3
AT a7 |

2A4 2Y4

ZA8
7E_35_ 3A1 3Y1
— RT3 3A2 3v2

3A4 3Y4

ZA12

— A0 4A1 av1
jﬂj—za— 4A2 4Y2
—oaTs—2L 4A3 4v3
—ZATS o6 |

VDD
VDD

GND
GND

To FPGA
e > EMD[7:0] u12
EMDO 2 18 ZDo
EMDT 5] A0 BO DT
—EMD2 Al B1 o3
—EWDT o A2 B2 18 —op—
—EMDZ 5 | A3 B3 D4
EMD5 A4 B4 —o D5
—EMD6 P ﬁg gg 1> D6
EMD D
{>BPD[7:0] 21 A7 87 1
EM_BP_WR-
BPWR: 1 | e VCC_3v3
EMD_EN__>———191GE vce —mﬁ
GND

C37
74LVC245/SO 0.1uF

4A4 4v4 —Aﬂ—za- A13
From FPGA EM_BP_A[17:16 —RE—2L Al4
10E EM_BPATE oo AlS
20E EM_BP_AT 2| A16
30E A17
40E
vee 33 EM_BP_RD- OE
- EM_BP_WR- WE
GND Voo . EM_BP_CS- cs
—32 anp Vee caz ca3 BE
oo e == V= - S—
281 GND vce 01uF 01uF BP_RAM_EN- BHE
GND 4 c45
151 GND IDT71V416
10 aNp 0.001u 0.001u
GND
74LVC162244/SO
VCC_3v3
uts
ICE_AQ A0
ar (2 CEAT -t 1A1 Y4 P
ap I (—
TCE A3 I —
VGC_3v3 Q1 -2 431 14 1v4
Qs 2 A4
S a6 H5 oyt HA——
TCE_AD a7 2v2 A6
U9F ! Q8 e 2v3 —1-1—A7—
oyal 12— AT
13 12 ICE_A[15:8] A8
ayq a8
Y2 A —
74LVC04/SO_0 = 74LVC373A/SO SQ A
= Pl ——
13
av2 (20 ——
av3 2 ——pr—
log  ATS
4Y4
ICE_A_EN- 10E
20E
30E
40E VCC_3v3
9)
451 anp vee o ’
s e LT[ Le
281 GND vee 42 T
214 GND 0.1uF 0.1uF
15 GND | cso 51
101 GND
43 0.001ul 0.001ul
74LVC162244/SO

= c3 c39 c40 c41
0.001uF 0.1uF 0.001uF 0.1uF
_L_
u13
BPDO ZD0
~BPDT 2 ro Bo 18 DT
—BPDZ Al B1 D2
—BRDE e A2 B2 S —7ms—
—BPDZ A3 B3 D4
TEPDS 5|4 B4 i —
T BPD6 AS BS D6
v s Rl T N— o —
A7 B7
EMBP WhR- 4 | VCC_3v3
BPD_EN- >———19906E  vce —mﬁ
GND 12

74LVC245/SO

ZILOG, Inc.
532 Race Street
San Jose, CA 95126

Title LP323 Ice Main Board
Page Emulation and Breakpoint Memory
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ETH_A[3:0]

VCC_3v3

R38

10K

VCC_3v3
. 48
[}

ETH_A3 40

ETH_AZ 39

ETH_AT
ETH_AO

ETH_RST >

ETH_IOR-
ETH_IOWR-

=

ETH_IRQ <
R43
4.99K

CRYSTAL 20MHZ

BSTATUS

LINKLED
LANLED

DVDDO
DVDD1
DVDD2
DVDD3

SLEEP

AVDDO
AVDD1
AVDD2

AVSSO
AVSS1
AVSS2
AVSS3
AVSS4

DVSSO
DVSS1
DVSS2
DVSS3
DVSS4
DVSss

CS8900A-CQ3

18 Hm B1
1e 21
20 SD5 5] B2
21 D7 7983
24 SD3 B4
25 SD2 17185
e iy
2 SD0 15
sD7 B8
—m—ssrzz VCC_3v3
L VCC_3v3 I =  ETH_IOWR-
57— R36 Ra7 OEBA [Z—<__|zRD-
SDO 221 221 vee
e CEAB ﬁ:—GZCSS-
RXD- _I_—lL GND CEBA
o Y — T =
a7 XD+ D3B 74LCX543/SO
| 88 - 3 '\'\m 4
83 Dual LED Place resistors near Ether IC
e D3A XD+ R39 TXD+_OUT
e 1 "N 2 82 1 =
2 . . . . ) D
80— Dual LED Differential pair 100 mil traces gggpF TXD-_OUT iy
99 TXD- R40 S RD+
100 44 oD
RXD+ 8.2 2 CRD
_aa_m_x 4.99K | RD-
_ 8|
Ra41 NC
9 OVCC_3v3 . ) ) ) Ra2
ii Differential pair 25 mil traces 100 FastJack
69
R44 VCC_3v3 RXD-
Q Cc58 =/ C54
Place resistor near connector  0.1uF 0.1uF
90
85 10K
85 I I I I I I _—
1 C55 c56 c57 c58 C59 c60 —L ce1 J— ce2
86 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
89
94
96
8
10
23
[55  §
5
Q

ZILOG, Inc.

532 Race Street
San Jose, CA 95126

Title LP323 Ice Main Board
Page Ethernet
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vee_ava
VCC_3v3 s @
! I \f \f i E73 274 I:75 E75 TC77 TC7B (1179 EBO é&\
sta Cea_[C65_|C66_| C67_|C68 CSQJE"’ JE)?\ _|Cr2|b7s |C74_|C75_|C76 [C77_[C78|C79 |CBO_|C ‘ conzo ‘ EVBPRD. s oK
—_— AN
0.1uF [ 0.10F] 0.1uF] 0.1uF | 0.14F [ 0.16F [ 0.1uF 0.1uF | 0.1uF [ 0.1uf 0.1uF] 0.1uF [0.1uF] 0.14F [ 0.1uF | 0.1uf 0.1uF] 0.1uF [0.1uF V;Hfl_ﬁ EM_BP_WR- R4z 10K
MBP WA R4Z A A
EM_BP_CS- Rag 10K
- 18 A A
EM_RAM_EN-  R4g 10K
—_—  EAAAN—
BP_RAM_EN- R0 10K
A
ZA_EN- RSt 10K
LED_SPARE- T E—— ol
OTP_DIV_CLK ICE_A_EN- R52 10K
TATE B
VCC_OK-
£280 AESET. {_>ICE_SPARE[3:1] EMD_EN- RS3 10K
61 RS RED L] 111 {—>TRC_SPAREI5:1] BPD_EN- R84 s 10K
BRK_EVENT 5 11 [_>ETH_A[3:0] OTP_STRB- RS5 A s _a_10K
EXEC_BRK % ] Enl LT < ||l 1 ZWRSRAM- oo
BRK_IRQ- S %Q A L Eo‘ £ [>usB_Al4:0) L R56 A s 10K
o (- > [~ -
Jol Bkl | 55 | |medd9888 | (2299 [[=R] USB_CS RST A s~ 10K
T o L oa' Qo IIrr |2g o USB_RD- RS8 10K
e SORLT T 1 95 BEEE (33555 - B
L USB_WR- RS9 10K
MAnnnnnnnssseeneen |1 X
ﬂ 4% 4:44 ﬁ-‘ 4 é 44 j i = o
} + + + ETH_IOWR- R61_A A 10K 1
oot ookc © 000030 00 09900000 Q2092 2§20Q - AAA
48MHZ 8888888888888888888 299 9959 829£999999999999939 88 88888888 =555 =g==% RUNNING- RUNNING RG2 10K
a1 3338038333 2 oz=C ] o
GCLK S55555555555555555% [ oc o N < 2 o ‘CEJ‘%?AEETF; e AR
19:0] [ ey = =2 = s} o ICE_D - AD- R63 10K
rea S <4 o o =148 ICE_ENABLE- —N
110 = o E— ICE_AD_DIR
10
o EM_BP_A16 EM_BP_A[17:16] ICE_ENABLE-  Rea 221K
i 04— MAH—4 Use stronger pullup VN
o _—
[l[e] 20
110 11012 EM_BP_RD-
o B~ M Bp Ce ICE_RESET-  Res , \ o 10K
io 1/0 DAT/ 5_& e OTPSEL ™ Rgs \ o 10K
—ar] I RAM_EN-
/0 ZA_EN- T
A8 g o Rz e USBRST RGZ ~ 10K J
3 ~ el 10 uis o EMD_EN
cf A 11 VO DEV_CLRn 1o 5184~ BPD_EN:
191 VO [ ZWR_SRAM-
A
110
ATE - 204 163
a4 10 ifo OTP_SEL-
_ZATS 214 g
== EPF10K30AQC240-2 o ot Fp iR
) o OTP_STRB
2D(7:0] < ey 200 4 | o UsB_cs-
201 1o o USB_RD-
= e
S — 10 I USB_WR-
———=29] 10 1o —138— USB_RST-
110
—ZD5 =45 a1
" Zpe—— 40 10 1faas ETH_IORD-
iy o Enirer -
Sl A——y 19 X
—— /o ) 56 TEST2
— 030 «
2ZMREQ- -2 10 08 prm i —
ZIOREQ- — 212 | [ —_—
ZRD- — 73] INPUT . . . o ee———
ZvA- &2l 10 FPGA package and final pinout to be determined . T vee v
zcs1- ——————————————— 841 10 1/0 DATAS —FESF————— Q
082 E— T R[] v A
2055 o e — LIS
/0 DAT, /
o3 — FEsp— AN
1o e
ICE_SYNC- GCLK p—taz —EsHe—— ok
ICE_MAS- INPUT S - — o1
ICE_MDS- INPUT osdl- “Teerie T
ICE_IACK- i Jjoa1 FeeTs
ICE_SCLK 110 o o
1w
ICE_ADO
ICE_AD[7:0] ICE_AD1
/0 DATA7 |
110
B [l[e]
io VeC 3v3
10 v
o o= R71 K i
" TgKSE AN
10 e—
™ ES—vromm———
TRAT - ute 72 \ K
VCC_3v3
ek’ —Ti{pATA  veo B—
80 —1 DCLK vCC
DATAO aTATL, —*1 0 ncasc[&—x b _|¢®
Cl CONFIG_DONE R
nSTATUS?— Tonr
CONFIG_DONE EPC1441PC8 g
w nCONFiG —121—
I 3 -ovee_avs -
Q = =} 2 MAIN_PGM-| T
: E s & ossssssccs iR R
z & cooooooo w i l
So0000ad co0000 00000000 00000000 Q00 g@ggggggglggggeﬁiiiizzzzééézé%ZZ% 2200
Ehetr S T 3 TS el o4
geriziid x o Header 3 .
223237 243 o o GREEN Jump 1-2"P&Y CPU programming
3 28 SMT .
S u 2212 s2 vee 3 D4 Jump 2-3 for EPROM programming
& odgaddold| @ nfn ? 221 Vel
R73 '
s . CONFIG_DONE 4 RS~
< Diagnostic LED for debug -DONE_R7¢ 10k _Ag A 1OK (z}mzzzzA
FPGA_SPARE[8:1]
lace near FPGA 4 —
ICE_A[15:8] [ P A
A BPD[7:0] |
EMD[7:0] E L_[>MAIN_DONE
TP6
TEST1 TEST2 )
TESTS 1 2 TEST4 ZiLOG, Inc.
TESTS 3 4 TEST6
—FEST~ 5 6 |———FEST—
—FE5Te—| 7 § ———FesFo— 532 Race Street
—FESFH—— 9 10 ———FESF2— San Jose, CA 95126
—FESFI8— [———FESFH— . )
—FESTE—— :; 15 [ —FESF— Title LP323 Ice Main Board
e RL] p— Page  FPGA
Connector 8x2
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T_OP[7:0] < —
TAP[7:0] < —
T_2P[7:0] < —
T_3P[7:0] < ——

ICE_RESET- [ >————
ICE XTALIN[_ >—————
TXTALOUT__}—r

Tvee [ F——m

ICE_A[15:8] < s
ICE_AD[7:0K__e——

ICE_ENABLE __ >————
ICEADDR [ >——"——
ICE_DTIMER-[__ >————

ICE.SCLK <__}——
ICE_SYNC- < }——
ICE_.MAS- < }—
ICE.MDS- < }——
ICE_IACK- <_}——

FPGA_SPARE[8:1][ w——
ICE_SPARE[3:1][__>

These connectors have four central grounds

P1
T_0PO T_OP1
T_0P2 1 2 T_0P3
T_0PZ 3 4 T_O0P5
T_0P6 5 6 T_0P7
T_1P0 7 8 T_1P1
T1P2 9 10 T_1P3
T_1PZ n 12 T_1P5
T_1P6 13 14 T_1P7
T_2P0 15 16 T_oP1
T_oP2 17 18 T_2P3
T_oP% 19 20 T_2P5
T_2P6 2 22 T_2P7
T_PREF1 T_3P0 23 24 T_3PT
T_3P2 25 26 T_3P3
T3P7 27 28 T_3P5
T_3P6 29 30 T3P7
TCE_XTAL_IN 31 32 TCE_ PCGM- \CE_PGM
T_XTAL_OUT 33 34 FPGA_CLK ’
T_VCC 35 36 FPGA_DATA FPGA_CLK
—TVvece 197 38 FPGA_DATA
= 39 40 = ICE_DONE
Con 20x2

Place connectors on top side of board

These connectors are mirror images of trace interface connectors on bottom of board .
Place with pads aligned on both sides of board and use single via to connect pads with common signals

These connectors have four central grounds

p2
FPGA_SPARE1 FPGA_SPARE2
_ 3 1! 2 FPGA_SPAREA
. 3 4 FPGA SPARES
_ 713 6 FPGA_SPARES
TCE_AB 7 8 TCE_A9
TCE_ATO 9 10 TCE_ATT
1 12
TCE_A14 13 14 TCE_A15
TCE_ADO 15 16 TCE_ADT
TCE_AD2 17 18 TCE_AD3
TCE_AD4 19 20 TCE_AD5
TCE_AD6 21 22 TCE_AD7
TCE_SCLK 23 24 TCE_SYNC-
- 25 26 -
e 27 28 = -
TCE_RESET- 29 30 TCE_ENABLE-
VGC_5V = st 32 —AD_ VCC_3v3
T TCE_SPARE3 38 34 TCE_SPAREZ T
35 36
37 38
L 39 40 I
For future ICE FPGA core power Con 20x2

ZiLOG, Inc.
532 Race Street
San Jose, CA 95126

Title LP323 Ice Main Board
Page ICE Chip Interface
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OTP_STRB-
OTP_DIV_CLK
OTP_SEL-

OTP_RD_WR- >

ZA[4:0]

ZD[7:0]

U20
ZA0 18 2 A0
AT 17181 Al TS AT
v 1 B2 A2 2 >
A3 083 A3 2 A3
AL B4 A4 AL
141 s As -8
13 1 gg A6 H—
121 g7 A7 FE—
11 9
B8 A8 VCC_3v3
VCC_3v3 o L )
= hla
vCe G P15
C83 OTP_RD_WR-
GND OTP_STRB- 1 2
0.1uF Al4:0] OTP_DIV.CLK | 3 4
74LVC245/SO = A0 5 6
AT 7 8
= D 9 10
- A3 1 12
o N 5o
ZD0 DO Do
D1 e A1 2 D D 17 18
yioyl 1o B2 A2 = 05 05 19 20
D3 12 B3 A3 D3 D3 21 22
ZD% 14| B4 A4 D4 oz 23 24
o R — e = oz
7D6 12 8 D6 VCC_sV D&
= TN Y — o7 R
OTP_CLK
VCC_3v3 oR - OTP_RD_WR- OPT,PEGM» gg g" OTP_CLR
=~ hla OTP_SEL- OTP_CE- X -
G OTP_OE- 37 38 N
vee = 39 40 —
C84 oD
Con 20x2
0.1uF
74LVC245/SO
OTP_PGM-[__>
oTP_CE- [ >———
OTP_OE- [ >———
OTP_DAC_SHDN [ >————
OTP_PWR_SHDN| __ >————
OTP.CIR [ >——"———
OTP.CLK [ >——"——-
ZILOG, Inc.

532 Race Street
San Jose, CA 95126

Title LP323 Ice Main Board
Page OTP Interface
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Connect power jack ground to system ground
p! jack g Y 9 VCC_5V

96 plane through heavy trace under filter = u22 VCC_3v3
\/—ﬁgt F1 u23 U24 ? D
1 [ 1 3 a 2 1 a
o I 0o VIN  vouT I 0o VCC_3v3
PWR JACK o:g{;: I_EII<E103FA 1 GND Sl
o ces_L. cos ca7 o ELKE103FA

_— 100uF/10 g - ——css _|. c89 R76

0.4uF | CcAP-7343 LT1086-3.3/T0220 0.1uF 04uF  ~T~ 100UFA0V 5 221

TANT CAP-7343

TANT

3.3 OK

= D5A B

™ Dual LED

N

: co8

10uF 10uF 10uF—T~10uF

VCC_3v3

C

R77

221

A

08B TP TP2 TP3 TP4

Xz Test Point  TestPoint  TestPoint Test Point

™ Dual LED

N

e

o

LED_SPARE-[__>

Spare LED for diagnostics ¢

ZILOG, Inc.
532 Race Street
San Jose, CA 95126

Title LP323 Ice Main Board
Page Power and Reset

Date: i eptember 17, 2003 Sheet 9 of 13
T




s ko

VCC_svV

U25A
8
44N 5
ouT F2—
5
+IN 2
O]
LMX339 o

10

11

74LVC10/SO

usc

74LVC10/SO

ZILOG, Inc.

532 Race Street
San Jose, CA 95126

Title LP323 Ice Main Board
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VCC_3v3
(o)

Programmable clock generator uz26
A 2 [ go74VCX164245, | 4 R ICE_CLK
f‘gg 332 3 Af 46— 332
T_XTAL_OUT 5 e .
- o> 6 ﬁg |43 Voltage Level Shifter
8 A4 H4L—
u27 5 A g
5 "
TARGET CABLE HEADER sCL1 8 1 oL ouTt HL VCC_3v3 1 A6 38— Need to C.|Ip ICE clock voltage
SDA1 £ SbA ouTo [F2—x - A7 3L — to ICE chip
2 CTRL1 vee 2
CTRLO GND =AtoB
T_OP[7:0]__ S P16 C100
§ T_OPO T_OP1 DS1077L.Z 0.1uF 36
TAP(7:0) e T0P2 ! 2 T-0P3 s
T_0P4
T_2P[7:0)_ w— T 0P5 —1s 8 ~ Ato 4
. T_OP T 2P0 30
T_3P[7:0K e ToPT 9 10 T 5% A12 50 Boost T RESET# to FPGA
ToF3 n 12 A
T P4 1 T_2P5 T_RESET-
55 s i 557 TGT_RESET- < Ats (28
{19 20 o VCG_3v30 24 { oD 1-At0B = Rt
T_3P1 T_3P2 ICE_ENABLE > 2DIR = 100K
T3P3 3;13 gf T3P = A OE
T_3P5 T_3P6 ) Pull up to T_VCC
T3P 25 26 HiV v | o T vee
TXTALIN 27 28 ™ T_XTAL_OUT 5] VCCB VCCA [
TV 29 30 VCCB VCCA
T_vVCC 31 32 —
—133 34 -OVCC_3v3 [aYaYaYaYaYaYaYal |
T_VCC trace to other Con 17x2 C102 zZzzzzzz2
connectors should be OAuF 0.1uF OOO60000 —— c103 c104
power width -- at . | EERERE:
S e mile VCC_3v3 shorted to T_VCC for null target mode AEEEREER OAuF | 0AuF
Short pins 33 and 34 4
TARGET CABLE HEADER Vee.sv
Target VCC monitor 105
P17 |_ VCC_3v3
T_1PO = O.1uF
; f T_1P1
5 P T 1P2 Serial DAC
T_1P U258 R82
78 TP u2e R83 A
9 10 TP SCL1 g 4 s 3 4.99K
1112 T-1P6 SCL ouT 10K C106 N >
3 13 14 T_1P7
T_RESET. e e — GND -2 VCC_5V - 0.001uF ouT 1 ~>TVCC_OK-
SDAT 4 a 7 a
Connector 8x2 SDA VDD 299K +N z
MAX5382 c107 | MX339
0.1uF
u29 Res
This part of T VCC trace can be standard trace width T_VCC 1 g
0 & 10 100K
EMI Filter Voltage comparator > ICEXTALIN
= T_XTAL_IN
ICE CHIP CLOCK SOURCE
B 1-2 for target crystal
2-8 for programmed clock
U30 u31 E| 7 |]
R87 g
1 Z 3
TRIG_OUT [ > A 0 & 10 >TRIG_IN USER GROUNDS HEADER 3
B EMI Filter HEADER 3
= = IR
%9 ZILOG, Inc.
HEADER 3 532 Race Street
San Jose, CA 95126
TARGET TRIGGER IN AND OUT Title LP323 Ice Main Board
= Page Target Interface
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T_vCC

ZRD-
ZWR-

ZCSs2-

T_OP[7:0] [ e——
TAP[7:0] [ e——
T 2P[7:0] [ —
T_3P[7:0] [ —

e

ICE_RESET- [ >————

ZA[19:0] [ e——
ZD[7:0] < —
ZMREQ-[ >——

S
S
S

EZ80_RESET{ __>——
48MHZ [ >———

ICE_A[15:8] [ e——
ICE_AD[7:0] [ e—

ICE_ENABLE __ >————

ICE.SCLK [ >——"—"—
ICE_SYNC- [ >—"""—
ICE_MAS- [ >—""—
ICEMDS- [ >—""—
ICE_IACK- [ >——"—"—
FPGA_SPARE[S{T] S=———
TRC_SPARE[5: 1] e——
TRIGIN [ >—""—
TRIG.OUT < }—r
BRK_EVENT < }———
RUNNING- [ >———

EXEC_.BRK [ >——
TRC_BOARD<__}———

These connectors have four central grounds not shown in netlist
They must be connected manually

P18

T_0PO T_OP1
2 ‘T ———
4 3 Tops
6 ] s A—
8 L | s B
10 - | E—

.
— —
[ —
— e —
[ —
— s —
— s ) E— -
— E—
i —
s —
i —
— —
I —
L E—

TCE_XTAL_IN 32
T_xTar, oot | 34
T_VCC 36

38

40

Con 20x2

Place these connectors on bottom side of board
This connector is mirror image of ICE interface connectors on top of board .
Place with pads aligned on both sides of board and use single via to connect common signals

P20
FPGA_SPARE1 FPGA_SPARE2
FPGA_SPARE3 | 2 1 _ 7
K,S K Es 4 3 \_
—FPGA SPARET | © 5 —FPGA SPARES
TCE_AS 8 T[_TCEAS
—A10 10 9 CE_A11
TCE_AT2 12 n TCE_AT3
. s 13 “ATS
—_TCEAD0O |16 15 TCE_AD
T ICEAD2 |18 17 TCE_AD:
T TCEADF |20 19 TCE_AD!
CE_ADs |22 21 TCE_AD

vGe_5v TRC_SPARET 32 31 [ TRCGPAREA ____  VCC_3w3

T TRC SPAREZ__| 34 33 T TRC_SPARES
= 36 35 = T
t 38 37 1
40 39
For future ICE FPGA core power
Con 20x2

These connectors have four central grounds

This connector does not have a corresponding connector on
the opposite side of the board. It can be placed for optimum

routing.

Con 20x2
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VCC_3v3 TUSB_DT___Ro4 0
Y3 USB_D0 RY! 0
s RYE
vee  out
332
_ﬁ“— GND Us2 u33 ZD[7..0]
= USB_DO USB_D7 207
= 0SC 30 MHz 1 CLKIN 100 [H4—pspp1 —UsE D22 Bi A1
»—12- cLkout LDt HS— e —TeE 2 B2 A2
USB_A[4:0] > 102 HE —yep=pr —OsE D2 B3 A3
USB_A4 . 103 A —pspps- —USEDE a Bt A4
73 L LD4 20—y p- —USETT e85 AS[L
_A2 5 | A3 e e — —USB_DT B6 A6 DT
AT LA2 LD6 22— 55 D7 —UsEme a8 AT
=T 2 LAt Lp7 FAA————— = B8 A8
- LAO LDs (25—
Log (28— VCC_3v3 [EAB H4——<__JZWR-
USB_CS- 49 cs LD10 (RL— 5 CeBA [FL——CND_
USBMF{- 245 1OW D11 28— VCC_3v3 USB_WR-
USB_RD 1OR Lp12 30— OEAB H&—sgro—
D13 F3l— ho? OEBA [2——————
(D14 22— 499K vee USB. CS
VCC_3v3 *—401 ALe LD15 24— CEAB [HH——¢——
5 12 GND CEBA 22
Ro8
s USB_IRQ-
b G—r>% LA Lowko [ 74LCX543/SO
10K
384 pAck DREQ H—x
Rq pAL——-—-~
L 30|
EOT Roo
USB_RST- [_> 430 RESET RPU 4
VCC_3v3 R100  357+/-1% 1.50K
R102 4 RSDM |22
sMc ™ l
DM - - - —1
10K 1 { resT Differential pair | geaou 2
t 2 TEST2 pp 56 USBEND 3
TEST3 I 4
L RsDP (23 5
VCC_3v3 457 vDDC R103 357 +/- 1% con 5
X 7 +1-1%
s e o
32 | yopioz FerBead Pin 5 is the shield connection
. . . . . 5 R104
51| VDD 9.09K+/-1% R105
e ™ clo8
0.01uF
109 c1t ci1 c1t c113 c114 a
0.1uF 0.1uF | 0.1uF 0.1uF 0.1uF 0.1uF 21 | VSSC = =
s
- 241 ySsi0 =
= VSSIo
541 yss
60
01 vss
vss
VCC_3v3 AGND_USB
= £ puss
uss AVSS
s
1 oola AVCC_USB AVSS
TKE103FA VBUS
c115 |+ Cct16 cHT==
10UF; 0.1uF 0.1uF
R106 NET2270
L2 475K
AGND_USB_|

Do not stuff
Prototype only
8
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