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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. Install ZDS II software.
2. Configure the Crimzon ICE for connection to your PC.
3. 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.)

4. Connect the Crimzon ICE to a supplied OTP programming module.
5. 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.)

6. 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.
ZiLOG Worldwide Headquarters • 532 Race Street • San Jose, CA 95126
Telephone: 408.558.8500 • Fax: 408.558.8300 • www.ZiLOG.com



Crimzon™ In-Circuit Emulator
Startup Guide

Page 2
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.

3. 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.

Table 1. ZDS II System Requirements

Recommended Configuration Minimum Configuration
• PC running MS Windows XP, SP1
• Pentium III/500 MHz processor
• 128 MB RAM
• 110 MB hard disk space
• Super VGA video adapter
• CD-ROM drive
• Ethernet port
• One or more RS-232 communications ports
• Internet browser (Internet Explorer or 

Netscape)

• PC running MS Windows 98SE/WinNT 4.0–
SP6/Win2000–SP3/WinXP–SP1

• Pentium II/233 MHz processor
• 96 MB RAM
• 25 MB hard disk space (documentation not 

included)
• Super VGA video adapter
• CD-ROM drive
• Ethernet port
• One or more RS-232 communications ports
• Internet browser (Internet Explorer or 

Netscape)
QS003906-1204
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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.

If you are not using a target development board, insert the 34-pin null target 
connector into Crimzon ICE target interface connector P16.

Figure 1. Crimzon™ RC Development Platform Target Board

Note:

40-PDIP
28-PDIP

20-PDIP
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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.

If you prefer, you can connect the emulator to an Ethernet hub using a stan-
dard CAT-5 patch cable.

Note:
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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.

Figure 2. Connecting a PC to the Crimzon ICE

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.

PC
Crimzon

ICE

CAT-5 Crossover Cable

DB9-to-DB9 Cable
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Figure 4. Connecting the Crimzon ICE to the Target
(Typical Connection Shown)

Figure 5. Crimzon ICE Top View
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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 II 
programmable clock.

2 - 3

ICE Fail LEDICE Run LED
QS003906-1204
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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.
QS003906-1204
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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.

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).

Figure 7. The Network Dialog

Note:
QS003906-1204
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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).

Figure 8. The Local Area Connection Status Dialog
QS003906-1204
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3. In the Local Area Connection Status dialog box, click the Properties button. The Local 
Area Connection Properties dialog box appears (Figure 9).

Figure 9. The Local Area Connection Properties Dialog
QS003906-1204
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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).

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.
7. Proceed to “Running a Sample Project” on page 15.
QS003906-1204
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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-DB9 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 v1.1

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

Z8 ICE Firmware x.x (Dec  5 2003 13:45:05)
Copyright (C) 2001-2003 ZiLOG, Inc.
All Rights Reserved.

Press 'Ctl-Z' to enter configuration mode 

7. Press ctrl-z. The emulator command prompt displays:
eth1 %

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:

Note:
QS003906-1204
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Commands are:
  ?               debugport       devs            exit
  help            ifconfig        kbuf            kill
  mem             password        ps              reboot
  restore
eth1 % 

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
QS003906-1204
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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.
2. Double-click irmain.s in the Project Files window.
3. Open Project --> Settings.
4. In the General tab, verify the CPU Family field is set to ZLP32300.
5. In the General tab, select a CPU type.
6. In the Debugger tab, select Emulator Driver and then click the Configure Driver but-

ton.

mem unused

password unused

ps unused

reboot Reboots the emulator.

restore Restores factory default network interface settings.

Table 3. Crimzon ICE Commands

Command Description and Options
QS003906-1204
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7. 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.

8. 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.

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.

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

10. Click OK to close the Emulator Driver dialog box.
11. 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.
12. Click OK to close the Project Settings dialog box.
13. Build the project now by selecting Build --> Build, or by pressing F7.

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 (UM0146), 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 ( ) 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.

Note:

Note:
QS003906-1204
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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).

Figure 11. Trace and Event System Window
QS003906-1204
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2. Click the Enable Event System checkbox, and click the Break checkbox.
3. In the When: section, click the Program counter checkbox and set the Program 

Counter to 004D and the Mask to FFFF.
4. In the Then: section, click the Break radio button.
5. Click OK.
6. Open the Trace window by selecting View --> Debug Windows --> Trace.
7. In the Trace window, click the Clear Trace button.
8. 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 II 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.
QS003906-1204
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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 II 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 II – Crimzon User Manual (UM0164) on the ZDS II CD-ROM and the 
ZDS II online help for further information on setting and reading register values.

Peek/Poke Memory
6. ZDS II 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 II User Manual (UM0164) 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 II (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.
3. 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.
5. In ZDS II, 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).

Figure 12. OTP Programming Window (Current ZDS II Project Example)

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

8. 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.
QS003906-1204
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9. 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.

10. Select which option bits to program in the Programming Option Bits area.
11. 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.
12. Click Blank Check to verify that the OTP chip is actually blank.
13. 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.
14. 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.
15. 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.
2. Select the OTP chip you wish to burn and the appropriate package converter.
3. 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.
5. Stop any current debugging process by selecting Build --> Debug --> Stop Debug-

ging.
6. In ZDS II, open the project for the code you wish to burn onto the chip.
7. Select Tools --> OTP Programming to open the OTP window (Figure 13).
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Figure 13. OTP Programming Window (Hex File Example)

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

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

10. 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.

11. Click the Load File button to load the hex file into emulator RAM.
12. 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.
13. Select which option bits to program in the Programming Option Bits area.
14. 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 II 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.
2. In the Trace and Event System window, select an Event entry. In the When section, 

check the Trigger In box.
3. Select either 0 or 1 to trigger on trigger low or high, respectively.
4. 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 II 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.ZiLOG.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.
QS003906-1204



Crimzon™ In-Circuit Emulator
Startup Guide

Page 26
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
QS003906-1204
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be connected manually.  They are not in the netlist.
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1.8 OK
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GND

T_VCC

GND

VCC_33V

GND

VCC_18V

GND

T_VCC

GND
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PRGRMNG

PROGRAM

Jump 1-2 for CPU programming
Jump 2-3 for EPROM programming

DO WE NEED THIS IF THE PROCEDURE IS DIFFERENT
FOR ALTERA AND XILINX?
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FPGATDI

GND

GND

TMS
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GND

TDI

TDI
TCK

TMS

VCC_33V
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DONE
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CCLK

DIN

nINIT

FPGA_DATA
FPGA_CLK
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TRACE INTERFACE

Trace Interface

ICE_RESET-

ICE_ENABLE-

TRC_SPARE[5:1]

T_0P[7:0]
T_1P[7:0]
T_2P[7:0]
T_3P[7:0]

ICE_A[15:8]

FPGA_SPARE[8:1]

ICE_MDS-
ICE_IACK-
ICE_SCLK

ZD[7:0]

ZRD-

ZMREQ-
ZWR-

48MHZ
TRIG_IN

TRIG_OUTBRK_EVENT

ICE_SYNC-
ICE_MAS-

TRC_PGM-
FPGA_CLK

FPGA_DATA
TRC_DONE

TRC_BOARD-

RUNNING-

EXEC_BRK

ZA[19:0]

ICE_AD[7:0]

ZCS2-

EZ80_RESET-

T_VCC

ETHERNET

Ethernet

ZD[7..0]
ETH_A[3:0]

ETH_RST

ETH_IOR-
ETH_IOWR-

ETH_IRQ

ZWR-
ZRD-

ZCS3-

EMULATION & BREAK MEMORY

Emulation & Break Memory

EM_BP_RD-
EM_BP_WR-
EM_BP_CS-
EM_RAM_EN-
BP_RAM_EN-

ZA_EN-

ZA[15:0]

ICE_A[15:8]

ICE_A_EN-

ZD[7:0]

BPD[7:0]
EMD[7:0]

EMD_EN-
BPD_EN-

EM_BP_A[17:16]

ICE_AD[7:0]

ICE_MAS-

OTP INTERFACE

OTP Interface

OTP_SEL-
OTP_RD_WR-

ZD[7:0]

OTP_STRB-

ZA[4:0]

OTP_PGM-
OTP_CE-
OTP_OE-
OTP_CLK
OTP_CLR
OTP_DAC_SHDN
OTP_PWR_SHDN-

OTP_DIV_CLK

TARGET INTERFACE

Target Interface

T_XTAL_OUT

T_0P[7:0]

T_VCC

TGT_RESET-

T_1P[7:0]
T_2P[7:0]
T_3P[7:0]

SDA1
SCL1

TVCC_OK-

ICE_XTAL_IN

TRIG_IN
TRIG_OUT

ICE_ENABLE-

POWER

Power

LED_SPARE-

SPARES

Spares

190 & MEMORY

190 & Memory

ZA[23:0]
ZD[7:0]

48MHZ

EZ80_RESET-

SDA1

ZCS2-
ZCS3-

SCL1

ETH_IRQ
USB_IRQ-

ZMREQ-
ZIOREQ-

ZRD-
ZWR-

ZWR_SRAM-
ZCS1-

TGT_RST_REQ-

OTP_PGM-
OTP_CE-
OTP_OE-
OTP_CLK
OTP_CLR

OTP_DAC_SHDN
OTP_PWR_SHDN-

BRK_IRQ-
RUNNING-

TVCC_OK-

MAIN_PGM-
ICE_PGM-
TRC_PGM-
FPGA_CLK
FPGA_DATA
MAIN_DONE
ICE_DONE
TRC_DONE

TRC_BOARD-

USB

USB

ZD[7..0]
USB_A[4:0]

USB_CS-

USB_WR-
USB_RD-

USB_RST-

USB_IRQ-

ZWR-

FPGA

FPGA

BPD[7:0]
EMD[7:0]

ICE_AD[7:0]

ICE_SCLK

ICE_SYNC-
ICE_MAS-
ICE_MDS-
ICE_IACK-

ZMREQ-

ZRD-
ZWR-

ICE_DTIMER-

ICE_RESET-

ICE_AD_DIR

ZD[7:0]

ZCS1-

EM_BP_RD-

TVCC_OK-
TGT_RESET-

EM_BP_WR-
EM_BP_CS-

EM_RAM_EN-
BP_RAM_EN-

ZA_EN-
ICE_A_EN-

EMD_EN-
BPD_EN-

OTP_SEL-
OTP_RD_WR-

OTP_STRB-

ZCS3-

48MHZ

ZWR_SRAM-

ZCS2-

TGT_RST_REQ-

ZIOREQ-

USB_CS-
USB_RD-
USB_WR-

USB_RST-

ETH_IORD-
ETH_IOWR-

ETH_RST

ICE_A[15:8]

BRK_IRQ-
RUNNING-

MAIN_DONE
FPGA_DATA

FPGA_CLK
MAIN_PGM-

ICE_SPARE[3:1]

BRK_EVENT
TRC_SPARE[5:1]

EXEC_BRK

EZ80_RESET-

ICE_ENABLE-

ETH_A[3:0]

USB_A[4:0]

EM_BP_A[17:16]

ZA[19:0]

FPGA_SPARE[8:1]

O
T

P
_D

IV
_C

LK

LED_SPARE-

ICE CHIP INTERFACE

ICE Chip Interface

T_0P[7:0]
T_1P[7:0]

T_3P[7:0]
T_2P[7:0]

T_VCC
ICE_RESET-

T_XTAL_OUT
ICE_A[15:8]

ICE_AD_DIR
ICE_DTIMER-

ICE_SCLK

ICE_SYNC-
ICE_MAS-
ICE_MDS-
ICE_IACK-

ICE_SPARE[3:1]

ICE_AD[7:0]

ICE_ENABLE-

ICE_XTAL_IN

ICE_PGM-
FPGA_CLK

FPGA_DATA
ICE_DONEFPGA_SPARE[8:1]

BPD[7:0]
EMD[7:0]

EM_BP_CS-

USB_CS-

EM_BP_RD-

USB_RD-

EM_RAM_EN-

ICE_A_EN-
ZA_EN-
BPD_EN-

EM_BP_WR-

USB_WR-

EMD_EN-
BP_RAM_EN-

USB_RST-

SCL1

ICE_XTAL_IN
T_XTAL_OUT

TGT_RESET-

SDA1

OTP_SEL-
OTP_RD_WR-
OTP_STRB-

OTP_PGM-
OTP_CE-
OTP_OE-
OTP_CLK
OTP_CLR
OTP_DAC_SHDN
OTP_PWR_SHDN-

ZCS1-

TGT_RST_REQ-

ZWR_SRAM-

ETH_IOR-
ETH_IOWR-
ETH_RST

48MHz

ZCS2-

ZIOREQ-

U
S

B
_I

R
Q

-
E

T
H

_I
R

Q

ZA[23:0]
ZD[7:0]

ICE_SCLK

ICE_SYNC-

FPGA_SPARE[8:1]

ICE_AD[7:0]

ICE_IACK-

ICE_A[15:8]

ICE_AD_DIR

ICE_MAS-
ICE_MDS-

ICE_DTIMER-

ICE_RESET-
BRK_IRQ-
RUNNING-

TVCC_OK-

MAIN_PGM-
ICE_PGM-
TRC_PGM-
FPGA_CLK
FPGA_DATA
MAIN_DONE
ICE_DONE
TRC_DONE

TRC_BOARD-

MAIN_PGM-
FPGA_CLK
FPGA_DATA
MAIN_DONE

TRC_PGM-
FPGA_CLK
FPGA_DATA
TRC_DONE

ICE_DONE

FPGA_CLK
ICE_PGM-

FPGA_DATA

TRC_SPARE[5:1]

48MHz

BRK_EVENT

TRC_BOARD-

EXEC_BRK

ICE_ENABLE-

ETH_A[3:0]

USB_A[4:0]

EM_BP_A[17:16]

ICE_SPARE[3:1]

OTP_DIV_CLK

LED_SPARE-

LED_SPARE-

ZCS3-

ZA[4:0]

ZA[15:0]

ZRD-

TRIG_OUT

ZA[19:0]

RUNNING-

ZWR-

T_3P[7:0]

T_1P[7:0]

EZ80_RESET-

ZMREQ-

T_0P[7:0]

T_2P[7:0]

T_VCC

ZA[19:0]

TRIG_IN

LP323 Ice Main Board
Top Block
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SETUP

Cut off long Flash output after read

Place OSC and RES very close to CPU

RESET

PD5

PD7

PC1
PC6
PC5
PC3
PC7

PD3

PD1

PC0
PC4

PD0
PD4
PD2

PD6

PC2

PD1_RXD0

PD2_RTS0

ZA17

ZD0

PD1_RXD0

ZD3

ZA9

F_D6

ZA4

PD0_TXD0
190_RXD0

EZ80_RESET-

ZA10

ZA14

ZD[7:0]

F_D1

BUSREQ-

PA5

190_CTS0

ZA6

ZCS1-

ZA11

ZA0

ZD1

ZD6

ZA11

ZD2

ZA8

ZA19

ZD0

ZRD-
ZA3

F_D7

ZD4

ZA7

PB1
ZA14

EZ80_RESET-

ZA21

ZA18

PD2_RTS0

ZA8

PB0

ZD4

F_D0

ZD0

ZA6

190_TXD0

ZA16

F_D3

PD3_CTS0

ZA12

ZA10

ZD3

ZD[7:0]

ZA18

ZA15

ZD5
ZD6

ZA20

PA3

ZA13

ZA23

ZD1

ZA15

ZA1

ZA9

ZA22
XOUT

ZA3

ZWRDEL-

F_D2ZD5

ZD2 F_D5

ZD1

ZA0

PA2

ZD7

F_D4

PA1

VCC_190

ZD4

ZA7

ZA2

ZD7

ZCS0-

ZA5
ZA4

PD0_TXD0

ZD6

ZA5

ZA12

PD3_CTS0

PA0

ZA2

ZA16

PA4

ZD5

190_RTS0

ZA17

ZD7

ZD2

ZA13

ZA1

ZD3

ZWR-

F_D7ZA7
F_D6
F_D5

ZA18

ZA15

ZA9

ZA13

F_D3

ZA12

ZA17

F_D2

ZA4

ZA6
ZA5

ZA2

ZRD-
ZCS0-

ZA11

F_D1

ZA10

ZA16

F_D4
ZA3

ZA1
ZA0

ZA21
ZA20

ZA14

ZA19

F_D0

ZA8

EZ80_RESET-

ZA19
ZA20

ZCS0-

PB2
PB3
PB4
PB5
PB6
PB7

PA7
PA6

NMI-

EZ80_RESET-

190_TXD0
190_CTS0
190_RXD0
190_RTS0

ZRD-

NMI-

OTP_CE-

ZIOREQ-

FPGA_CLK

TRC_BOARD-

ZMREQ-

ZCS2-

OTP_DAC_SHDN

ZCS0-

BRK_IRQ-

OTP_OE-

ZWRDEL-

FPGA_DATA

BUSREQ-

ZWR-

ZCS3-

ZCS1-

MAIN_PGM-
ICE_PGM-
TRC_PGM-

TGT_RST_REQ-
OTP_PWR_SHDN-

SDA1

SCL1

RUNNING-

FAIL-
FAIL-

ZCS0-
ZCS2-
ZRD-

ZCS1-
ZCS3-
GND

ZIOREQ-
ZWR_SRAM-

ZWR-

ZMREQ-
GND
ZWRDEL-

48MHZ

VCC_190

ZWRDEL-

XOUT

ZWR-

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

C2

0.001uF

C24

0.001uF

C4

0.1uF

C18

0.1uF

C19
0.01uF

C20

0.001uF

P13

DB9 Female

5
9
4
8
3
7
2
6
1

R11 10K

R21 10K

+

C33

10uF

R1

33.2

D1

LED
GREEN

21

U7

EMI Filter

1

2

3IO G
N

D

IO

R22 10K

R10 10K

C9

0.1uF

R32 10K

C1

0.1uF

R14 10K

C3

0.001uFC13

0.001uF

R2
10K

C30

0.1uF

R31 10K

R5 2.21K

TP7

CON12A

1 2
3 4
5 6
7 8
9 10

11 12

R4

221

U2

MT28F008B

21
20
19
18
17
16
15
14

8
7

36
6
5

25
26
27
28
32
33
34
35

4
3
2
1

40
13
37
38

22
24 23

39

30
31

29

9

12

10

11

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

A13
A14
A15
A16
A17
A18
A19
A20

CE
OE VSS0

VSS1

VDD1
VDD0

A21

WE

WP

RP

VPP

C6

0.1uF

R28 10K

R18 10K

R25 10K

C23

0.001uF

C22

0.001uF

SW1

C31

0.1uF

C10

0.1uF

R8 10K

R24 10K

R3

221

C27

0.1uF

C17
0.1uF

R26 10K

C32

0.1uF

C35

0.001uF

U3

SN74CBTLV3384

3
4
7
8

11
14
17
18
21
22

2
5
6
9
10
15
16
19
20
23

1
13

24
12

1A1
1A2
1A3
1A4
1A5
2A1
2A2
2A3
2A4
2A5

1B1
1B2
1B3
1B4
1B5
2B1
2B2
2B3
2B4
2B5

1OE
2OE

VCC
GND

R20 10K

J1

WRITE_PROTECT

1 21 2

U5

MAX3232

1
3

4
5

11
10

12
9

16

2

6

14
7

13
8

15
C+
C-

C2+
C2-

T1IN
T2IN

R1OUT
R2OUT

VDD

V+

V-

T1OUT
T2OUT

R1IN
R2IN

GND

C28

0.1uF

U6

DS1233A-15

1
2

3

GND
RESET

VCC

P14

ZDI CONNECTOR

1 2
3 4
5 6

C11

0.1uF

C34

0.001uF
R23 10K

R13 10K

C7

0.1uF

R16 10K
R15 10K

C14

0.1uF
C15
0.1uF

R12 10K

D2

LED
RED

21

R19 10K

U4
eZ80S190AZ050SC

54

50

64
63
62
61
60
59
58
57

76
80
78

77

83

82
81
79

67
71
69

68

74

73
72
70

6
5
4

100

52

88

2
3
53
1

40
41
42
43
44
45
46
47

10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37

7

87

86

8

99

75

56
55

96
95
94
93
92
91
90
89

18
28
38
48
65
84
97

9
19
29
39
49
66
85
98

RESET

NMI

PB7
PB6
PB5
PB4
PB3
PB2
PB1
PB0

TXD0
DTR0
RTS0

RXD0

RI0

DCD0
DSR0
CTS0/SS0

TXD1
DTR1
RTS1

RXD1

RI1

DCD1
DSR1
CTS1/SS1

CS2
CS1
CS0

PHI

INSTRD

BUSACK

WR
RD

IORQ
MREQ

D0
D1
D2
D3
D4
D5
D6
D7

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23

CS3

EXTAL

XTAL

VDD1

BUSREQ

TEST

ZDA
ZCL

PA7
PA6
PA5
PA4
PA3
PA2
PA1
PA0

VDD2
VDD3
VDD4
VDD5
VDD6
VDD7
VDD8

VSS1
VSS2
VSS3
VSS4
VSS5
VSS6
VSS7
VSS8

C5

0.001uF

U1

CYC1069AV33

11
10

9
8
7

48
47
46
45
44
38
37
36
35
34
21
20
19
18

3
1

13
15
42

2
14

5
26

22
24
31
33
49
51
4
6

25
12

30
40

28
27

43
52

39
17

16
23
29

41
32

50

53

54

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18

NC
NC

CE1
WE
OE

VDD0
VDD1

VSS0
VSS1

D0
D1
D2
D3
D4
D5
D6
D7

NC
NC

NC
NC

NC
NC

NC
NC

A20
A19

CE2
VDD2
VDD3

VSS3
VSS2

VDD4

VSS4

NC

R9 10K

R27 10K

TP8

CON2

1
2

C25

0.1uF

R6 2.21K

R17 10K
C36

0.001uF

C21

0.001uF

Y1

OSC 48 MHz

4

2

3VCC

GND

OUT

R30 10K

C29

0.1uF

C8

0.1uF

R7 10K

C16

0.1uF

C26

0.1uF

R29 10K

C12

0.001uF

ZA[23:0]

ZD[7:0]

48MHZ

SDA1

ZCS2-
ZCS3-

SCL1

ETH_IRQ
USB_IRQ-

ZMREQ-
ZIOREQ-
ZRD-
ZWR-

ICE_PGM-
MAIN_PGM-

ZCS1-

TRC_PGM-
FPGA_CLK
FPGA_DATA
MAIN_DONE
ICE_DONE
TRC_DONE

OTP_PGM-
OTP_CE-

OTP_CLK
OTP_OE-

OTP_CLR

OTP_DAC_SHDN
OTP_PWR_SHDN-

TGT_RST_REQ-

TVCC_OK-

TRC_BOARD-

EZ80_RESET-

RUNNING-

BRK_IRQ-

LP323 Ice Main Board
eZ80190 and Memory
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

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

at beginning of write strobe

Do not stuff
I think I have a way to generate the SRAM WR# signal in the FPGA.  If so we can eliminate this logic.

Stuff one of two

Qualify with clock XOUT to generate pulse

Prototype only

XOUT

ZWR-
ZWRDEL- ZWRDEL-

XOUT

ZWR-

VCC_3v3
VCC_3v3

U9B

3 4

14
7

R33

0

R35

0

U9D

9 8

14
7

U9C

5 6

14
7

U9A

1 2

14
7

U8A

74LVC10/SO

12
1
2

13

14
7

R34

0

U9E

74LVC04/SO_0

11 10

14
7

ZWR_SRAM-

LP323 Ice Main Board
CPU Pullups and Pulldowns
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

From FPGA

To FPGA

BPD4

A9
A11

ICE_A5

ZA0

A1

BPD0

EMD0

ZA11

EMD5

A0

ICE_AD7 ICE_A6

EMD3

ICE_AD4

EMD4

ZA14

ZD4

ZA1

BPD6

ICE_A3

A1

ZD3

A8

A14
BPD4

ZD2

ICE_A15

EM_BP_WR-

EMD5

A10

A4

ICE_AD3

ZA7

A12

A14

EMD6

A5

BPD6

A15

EMD2

BPD2

ZA6

ZA2

BPD2

ICE_A2

A15

ICE_A13

A8

ICE_A10

ZD5
ZD6

EMD3A7

A11

A9

A3

A1

A10

A12

A0

ICE_A7

BPD7

ZD2

EM_BP_A17

A0

BPD3

A8
ICE_A9

A6

EMD7

ICE_A1

ICE_A8

A5
A4

ICE_A4

A13

ZD0

ZA12
BPD0

EMD7 ZD7

ICE_A11

EM_BP_WR-

A10

A6

A11ZA13

BPD1

ZA5

ZD1

A14

EMD4

A7

EMD1

BPD5

A3

A6

A3

ICE_AD6

ICE_A14

ZA8

ZD5

ICE_A0

BPD3

A5

A2

ZD0

EMD6

A13

ZA10

A9

ICE_AD1

EM_BP_A16

ZD4
BPD5

ZA9

A13

ZD7

BPD7

ICE_A12

ICE_AD2

EMD2

A4

A7

A2

A15

ZA4

BPD1

ZD3

ICE_AD5

ICE_AD0

ZD6

A12

ZA3
A2

EMD0
EMD1 ZD1

ZA15

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

C50

0.001uF

U9F

74LVC04/SO_0

13 12

14
7

U12

74LVC245/SO

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

20

10

A0
A1
A2
A3
A4
A5
A6
A7

OE
DIR

B0
B1
B2
B3
B4
B5
B6
B7

VCC

GND

C42

0.1uF

C40
0.001uF

C38
0.001uF

C45

0.001uF

C48

0.1uF

C49

0.1uF

U14

74LVC373A/SO

1

10

11

20

2
5
6
9
12
15
16
19

3
4
7
8

13
14
17
18

OE G
N

DLE

V
C

C Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

D1
D2
D3
D4
D5
D6
D7
D8

U13

74LVC245/SO

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

20

10

A0
A1
A2
A3
A4
A5
A6
A7

OE
DIR

B0
B1
B2
B3
B4
B5
B6
B7

VCC

GND

C51

0.001uF

C44

0.001uF

U10

74LVC162244/SO

2
3
5
6

8
9
11
12

13
14
16
17

19
20
22
23

43
44
46
47

37
38
40
41

32
33
35
36

26
27
29
30

1

24
25
48

4
10
15
21
28
34
39
45 7

18
31
42

1Y1
1Y2
1Y3
1Y4

2Y1
2Y2
2Y3
2Y4

3Y1
3Y2
3Y3
3Y4

4Y1
4Y2
4Y3
4Y4

1A4
1A3
1A2
1A1

2A4
2A3
2A2
2A1

3A4
3A3
3A2
3A1

4A4
4A3
4A2
4A1

1OE

4OE
3OE
2OE

GND
GND
GND
GND
GND
GND
GND
GND VCC

VCC
VCC
VCC

C46
0.1uF

C39
0.1uF

U15

74LVC162244/SO

2
3
5
6

8
9
11
12

13
14
16
17

19
20
22
23

43
44
46
47

37
38
40
41

32
33
35
36

26
27
29
30

1

24
25
48

4
10
15
21
28
34
39
45 7

18
31
42

1Y1
1Y2
1Y3
1Y4

2Y1
2Y2
2Y3
2Y4

3Y1
3Y2
3Y3
3Y4

4Y1
4Y2
4Y3
4Y4

1A4
1A3
1A2
1A1

2A4
2A3
2A2
2A1

3A4
3A3
3A2
3A1

4A4
4A3
4A2
4A1

1OE

4OE
3OE
2OE

GND
GND
GND
GND
GND
GND
GND
GND VCC

VCC
VCC
VCC

C41
0.1uFC43

0.1uF

C37
0.1uF

C47

0.1uF

U11

IDT71V416

1
2
3
4
5

6
17
41

39
40

18
19
20
21
22
23
24
25
26
27
42
43
44

7
8
9
10
13
14
15
16

29
30
31
32
35
36
37
38

28

11
33

12
34

A0
A1
A2
A3
A4

CS
WE
OE

BLE
BHE

A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17

I/O0
I/O1
I/O2
I/O3
I/O4
I/O5
I/O6
I/O7

I/O8
I/O9

I/O10
I/O11
I/O12
I/O13
I/O14
I/O15

NC

VDD
VDD

GND
GND

EM_BP_A[17:16]

ICE_AD[7:0]

ZA_EN-

EMD_EN-

BP_RAM_EN-

BPD_EN-

ZA[15:0]

EM_BP_CS-

BPD[7:0]

ICE_A_EN-

ICE_MAS-

ZD[7:0]

ICE_A[15:8]

EM_BP_RD-

EMD[7:0]

EM_RAM_EN-

EM_BP_WR-

LP323 Ice Main Board
Emulation and Breakpoint Memory

ZiLOG, Inc.
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Differential pair 100 mil traces

Differential pair 25 mil traces

Place resistors near Ether IC

Place resistor near connector

SD4

ZD1

SD7

SD7

ZD3

TXD-

ETH_IOWR-

SD6

TXD+_OUT

SD5

ZD7

RXD-

SD5

SD6

RXD+

ZD0

SD4

SD1

TXD+

ZD6

SD3

ETH_A0

SD3

ZD5

RXD-

SD2

TXD+

ETH_A1

SD0

ETH_A2

ZD4

TXD-_OUT

SD1

TXD-

ETH_A3

SD2

SD0

ZD2

RXD+

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

C52
560pF

C59
0.1uF

R44

10K

P3

FastJack

1
2
3
4
5
6

8

TD+
TD-
RD+
CTD
CRD
RD-

NC

Y2

CRYSTAL 20MHZ

R36
221

R38

10K

R37
221

C61
0.1uF

R39

8.2

C54
0.1uF

C53
0.1uF

C57
0.1uF

R41

4.99K

D3B

Dual LED

43

C55
0.1uF

D3A

Dual LED

21

U16

CS8900A-CQ3

60
59

37
38
39
40
41
42
43
44
45
46
47
48
50
51
52
53
54
58

65
66
67
68
71
72
73
74
27
26
25
24
21
20
19
18

75
63
29
28
34
49
61
62
33
64
36
32
31
30

15
13
11
16
14
12

7

87
88

83
84
81
82
79
80

99

78
100

93

9
22
56
69

90
85
95

1
86
89
94
96

8
10
23
55
57
70

4
3
6
5
2

17

97
98

92
91

35

77

SA19
SA18

SA0
SA1
SA2
SA3
SA4
SA5
SA6
SA7
SA8
SA9
SA10
SA11
SA12
SA13
SA14
SA15
SA16
SA17

SD0
SD1
SD2
SD3
SD4
SD5
SD6
SD7
SD8
SD9

SD10
SD11
SD12
SD13
SD14
SD15

RESET
AEN
MEMR
MEMW
MEMCS16
REFRESH
IOR
IOW
IOCS16
IOCHRDY
SBHE
INTRQ0
INTRQ1
INTRQ2

DMARQ0
DMARQ1
DMARQ2
DMACK0
DMACK1
DMACK2
CHIPSEL

TXD+
TXD-

D0+
D0-
CL+
CL-
DI+
DI-

LINKLED

BSTATUS
LANLED

RES

DVDD0
DVDD1
DVDD2
DVDD3

AVDD0
AVDD1
AVDD2

AVSS0
AVSS1
AVSS2
AVSS3
AVSS4

DVSS0
DVSS1
DVSS2
DVSS3
DVSS4
DVSS5

EESK
EECS
EEDI
EEDO
ELCS
CSOUT

XTAL1
XTAL2

RXD-
RXD+

INTRQ3

SLEEP

U17

74LCX543/SO

24

3
4
5
6
7
8
9
10

22
21
20
19
18
17
16
15

12

14
1

13
2

23
11

VCC

A1
A2
A3
A4
A5
A6
A7
A8

B1
B2
B3
B4
B5
B6
B7
B8

GND

LEAB
LEBA

OEAB
OEBA

CEBA
CEAB

C56
0.1uF

R42
100

R40

8.2

R45

10K

R43

4.99K

C62
0.1uF

C60
0.1uF

C58
0.1uF

ZD[7..0]

ETH_A[3:0]

ETH_RST

ETH_IOR-
ETH_IOWR-

ETH_IRQ

ZWR-

ZRD-

ZCS3-

LP323 Ice Main Board
Ethernet
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FPGA package and final pinout to be determined

Jump 1-2 for CPU programming
Jump 2-3 for EPROM programming

Diagnostic LED for debug

JTAG Port

Use stronger pullup

Place near FPGA

USB_RST-

OTP_SEL

USB_WR-

ZA_EN-

ICE_RESET-

EM_RAM_EN-

USB_CS-

ICE_AD_DIR

BPD_EN-

EMD_EN-

ICE_ENABLE-

EM_BP_WR-

ETH_IORD-

OTP_STRB-

RUNNING-

EM_BP_CS-

ZWR_SRAM-

ICE_A_EN-

USB_RD-

ETH_IOWR-

EM_BP_RD-

BP_RAM_EN-

TEST14

TEST7
TEST10
TEST12

TEST5

TEST13

TEST1

TEST8

TEST3
TEST2

TEST6

TEST16TEST15

TEST9
TEST11

TEST4
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ETH_IORD-
ETH_IOWR-
ETH_RST
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For future ICE FPGA core power

These connectors have four central grounds

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

These connectors have four central grounds

T_PREF1

T_3P5

T_0P1

T_2P4

T_1P1

T_0P0
T_0P2

T_1P2

T_0P5

T_2P0
T_2P2

T_2P5
T_2P3
T_2P1

T_3P3

T_1P4 T_1P5

T_2P6

T_0P3

T_2P7

T_1P7

T_0P4

T_1P3

T_3P4

T_1P6

T_3P6

T_0P6

T_3P7
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T_0P7
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ICE_XTAL_IN
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T_VCC
T_VCC
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FPGA_DATA
ICE_DONE

ICE_SCLK
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ICE_ENABLE-
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ICE_AD6
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ICE_A13
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Con 20x2

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
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T_0P[7:0]
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T_VCC

ICE_RESET-

T_XTAL_OUT

ICE_A[15:8]

ICE_AD_DIR

ICE_DTIMER-

ICE_SCLK

ICE_SYNC-

ICE_MAS-

ICE_MDS-

ICE_IACK-

ICE_SPARE[3:1]

ICE_AD[7:0]

ICE_ENABLE-

ICE_XTAL_IN
ICE_PGM-
FPGA_CLK
FPGA_DATA
ICE_DONE

FPGA_SPARE[8:1]

LP323 Ice Main Board
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3.3 OK

Connect power jack ground to system ground
plane through heavy trace under filter

Spare LED for diagnostics

VCC_5V

VCC_3v3

VCC_3v3

VCC_5V

VCC_3v3

R77
221

+ C97
10uF

J6

PWR JACK

2
3
1
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0.1uF
+ C89

100uF/10V
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0.1uF
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+ C90
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0.1uF

TP1

Test Point
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+ C93
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U22

LT1086-3.3/TO220

1
3 2

GND
VIN VOUT

TP3
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1
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RXE110

TP2
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1

+ C96
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TP4
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1

D5B

Dual LED

4
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D5A

Dual LED

2
1
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1
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3I C O

U23

ELKE103FA

1

2

3I C O

+ C85
100uF/10V

CAP-7343
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+ C91
10uF

LED_SPARE-

LP323 Ice Main Board
Power and Reset
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VCC_5V

U25A
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Voltage comparator

Serial DAC

Target VCC monitor

Programmable clock generator

Need to clip ICE clock voltage
to ICE chip

ICE CHIP CLOCK SOURCE

2-3 for programmed clock
1-2 for target crystal

Voltage Level Shifter

TARGET TRIGGER IN AND OUT

Boost T_RESET# to FPGA

Pull up to T_VCC

USER GROUNDS

TARGET CABLE HEADER

TARGET CABLE HEADER

VCC_3v3 shorted to T_VCC for null target mode
Short pins 33 and 34

T_PREF1

This part of T_VCC trace can be standard trace width

T_VCC trace to other

connectors should be

power width -- at

least 50 mils

SCL1

SDA1

ICE_CLK

T_VCC

T_RESET-

T_3P7

T_3P4
T_3P6

T_3P2
T_3P3

T_0P1T_0P0
T_0P2

T_1P7

T_1P0
T_1P1

T_2P4
T_2P7T_2P6

T_1P4

T_0P6

T_1P2

T_3P1

T_2P1

T_3P5

T_0P7
T_2P2

T_1P3

T_1P6
T_1P5

T_2P5
T_2P3

T_0P3

T_2P0

T_3P0

T_0P5
T_0P4

T_VCC
T_XTAL_OUT

T_VCC

T_XTAL_IN

T_XTAL_IN

T_RESET-

VCC_3v3

VCC_5V

VCC_3v3

VCC_3v3

VCC_5V

VCC_3v3

VCC_3v3

C104

0.1uF

U30

EMI Filter

1

2

3IO G
N

D

IO

P16

Con 17x2
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28
30
32
34

U27

DS1077LZ

1
2
3
45

6
7
8 OUT1

OUT0
VCC
GNDCTRL0

CTRL1
SDA
SCL

R86

33.2

C106
0.001uF

C107

0.1uF

C105

0.1uF

J9

HEADER 3

123

U25B

LMX339

1

6

7

OUT

V
D

D

-IN

+IN

G
N

D

P17

Connector 8x2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

C102

0.1uF

Hi V Lo V

1=A to B

1=A to B

U26

74VCX1642452
3
5
6
8
9

11
12

47
46
44
43
41
40
38
37

36
35
33
32
30
29
27
26

13
14
16
17
19
20
22
23

1

24

48

25

7
18

42
31

4 10 15 21 28 34 39 45

B0
B1
B2
B3
B4
B5
B6
B7

A0
A1
A2
A3
A4
A5
A6
A7

A8
A9

A10
A11
A12
A13
A14
A15

B8
B9
B10
B11
B12
B13
B14
B15

1DIR

2DIR

1OE

2OE

VCCB
VCCB

VCCA
VCCA

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

R87

33.2

J7

HEADER 3

1 2 3

R79

33.2

R82

4.99K

C103

0.1uF

J8

HEADER 3

123

R78

33.2

R84

4.99K

C100
0.1uF

R83

10K

C101

0.1uF

U31

EMI Filter

1

2

3IO G
N

D

IO

U28

MAX5382

1

2

34

5 OUT

GND

VDDSDA

SCL

R81
100K

U29

EMI Filter

1

2

3IO G
N

D

IO

R85

100K

R80
10KT_XTAL_OUT

T_0P[7:0]

T_VCC

T_2P[7:0]

T_3P[7:0]

SDA1
SCL1

TVCC_OK-

ICE_XTAL_IN

TRIG_INTRIG_OUT

ICE_ENABLE-

TGT_RESET-

T_1P[7:0]
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

For future ICE FPGA core power

This connector is mirror image of ICE interface connectors on top of board

ICE_XTAL_IN
T_XTAL_OUT

Place with pads aligned on both sides of board and use single via to connect common signals

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.

Place these connectors on bottom side of board

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

T_3P5

T_0P1

T_2P4

T_1P1

T_0P0
T_0P2

T_0P5

T_2P0
T_2P2 T_2P3

T_2P1

T_3P3

T_1P4 T_1P5

T_2P6

T_0P3

T_2P7

T_1P7

T_1P3

T_0P6

T_3P7

T_3P1

T_0P7

ICE_RESET-

FPGA_SPARE1
FPGA_SPARE3
FPGA_SPARE5
FPGA_SPARE7
ICE_A8
ICE_A10
ICE_A12
ICE_A14
ICE_AD0
ICE_AD2
ICE_AD4

ICE_SCLK
ICE_MAS-
ICE_IACK-

FPGA_SPARE2
FPGA_SPARE4
FPGA_SPARE6
FPGA_SPARE8
ICE_A9
ICE_A11
ICE_A13
ICE_A15
ICE_AD1

ICE_AD5

ICE_SYNC-
ICE_MDS-

TRC_SPARE5
TRC_SPARE1
TRC_SPARE2

T_1P6

T_1P2

T_2P5

T_1P0

T_0P4

ICE_AD3

ICE_AD6 ICE_AD7

ZA0
ZA2
ZA4
ZA6
ZA8
ZA10
ZA12
ZA14
ZA16

ZD2
ZD4

ZMREQ-
ZWR-
48MHZ

BRK_EVENT

ZA1
ZA3
ZA5
ZA7
ZA9
ZA11
ZA13
ZA15
ZA17

ZD3
ZD5

ZRD-
ZCS2-
RUNNING-
TRIG_OUT

ZA18
ZD0

ZA19
ZD1

TRIG_IN

TRC_PGM-
FPGA_CLK
FPGA_DATA
TRC_DONE

EXEC_BRK
TRC_BOARD-

ICE_ENABLE-

T_3P2

T_3P6
T_3P4

T_3P0

ZD6 ZD7

TRC_SPARE3

TRC_SPARE4

EZ80_RESET-

T_VCC

VCC_5V VCC_3v3

P20

Con 20x2

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

P19

Con 20x2

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

P18

Con 20x2

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

ICE_RESET-

ICE_ENABLE-

T_0P[7:0]

T_1P[7:0]

T_2P[7:0]

T_3P[7:0]

ICE_A[15:8]

ICE_AD[7:0]

ICE_SYNC-

ICE_MAS-

ICE_MDS-

ICE_IACK-

ICE_SCLK

ZA[19:0]

ZD[7:0]

ZRD-

ZMREQ-

ZWR-

ZCS2-

EZ80_RESET-

TRIG_IN

TRIG_OUT

BRK_EVENT

TRC_PGM-
FPGA_CLK

TRC_DONE
FPGA_DATA

RUNNING-

EXEC_BRK

TRC_BOARD-

TRC_SPARE[5:1]

FPGA_SPARE[8:1]

48MHZ

T_VCC
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Differential pair

Pin 5 is the shield connection

Do not stuff
Prototype only

USB_D2

USB_CS-

USB_D4
USB_A3

USB_D7

USB_A2

USBGND

USB_WR-

USB_D2 USB_D5

USB_RD-

USB_D3

USB_A0
USB_A1

AGND_USB

USB_D4

USBDM

USB_D6

USB_D7

USB_D0

USB_A4

USB_D0

USB_D5

USB_D3

AGND_USB

USB_D1

USB_D1USB_D6

GND

AVCC_USB

USBDP

USB_D4

USB_D7

USB_D3
USB_D2
USB_D1

USB_D5

ZD3

ZD7

ZD5

ZD2
ZD1

ZD4

USB_D6 ZD6

ZD6

ZD3

ZD1
ZD2

ZD7

ZD5

ZD0

USB_D0 ZD0

ZD4

USB_CS-
USB_WR-
USB_RD-

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

VCC_3v3

L1
FerBead

C117
0.1uF

R93 0

P21

con 5

1
2
3
4
5

+C115
10uF

R92 0

C110
0.1uF

C109
0.1uF

Y3

OSC 30 MHz

8

4

5VCC

GND

OUT

L2

1uH

R96

33.2

R91 0

C111
0.1uF

R99

1.50K

C113
0.1uF

R98

10K

U33

74LCX543/SO

24

3
4
5
6
7
8
9
10

22
21
20
19
18
17
16
15

12

14
1

13
2

23
11

VCC

A1
A2
A3
A4
A5
A6
A7
A8

B1
B2
B3
B4
B5
B6
B7
B8

GND

LEAB
LEBA

OEAB
OEBA

CEBA
CEAB

R90 0

R102

10K

R104
9.09K+/-1%

C114
0.1uF

R103 35.7 +/- 1%

R89 0
R88 0

R100 35.7 +/- 1%

C108
0.01uF

R105
1M

U34

ELKE103FA

1

2

3I C O

R95 0

C116
0.1uF

R106
47.5K

R97
4.99K

U32

NET2270

11
12

4

8
7
6
5

14
15
16
18
20
21
22
23

43

44

46
45

38

35

47
39

37

13

48

2
1

56

58

10
42
17
32
57
51

9
41
19
24
29

25
26
27
28
30
31
33
34

53

59

55

62

54
60
63

50
52

61

64

3

36

40

49

CLKIN
CLKOUT

LA4

LA0
LA1
LA2
LA3

LD0
LD1
LD2
LD3
LD4
LD5
LD6
LD7

RESET

IOR

CS
IOW

DACK

LCLKO

IRQ
EOT

DREQ

DMAWR

VBUS

TEST2
TEST1

DP

DM

VDDC
VDDC
VDDIO1
VDDIO2
VDD
AVDD

VSSC
VSSC
VSSIO
VSSIO
VSSIO

LD8
LD9

LD10
LD11
LD12
LD13
LD14
LD15

RPU

RSDM

RSDP

PVDD

VSS
VSS
VSS

AVSS
AVSS

PVSS

TEST3

SMC

DMARD

ALE

RREF

C112
0.1uF

R94 0

ZD[7..0]

USB_A[4:0]

USB_CS-
USB_WR-
USB_RD-

USB_RST-

USB_IRQ-

ZWR-
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