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1.  Introduction 

There are currently three hardware/software solutions available from FS2: 

 System Navigator 

 System Navigator Pro (not pictured) 

 System Navigator, Original Edition 

System Navigator, pictured on the left, communicates with USB (1.1 and 2.0) and supports Ethernet 
as an orderable option.  Multiple cores and tools on a single JTAG chain can be controlled.  Multiple 
System Navigators can also be controlled with a single software session. 

System Navigator Pro supports USB and Ethernet, with a deep trace. 

System Navigator, Original Edition (OE) pictured on the right, communicates with a parallel port and 
does not support USB.  It, too, supports multiple cores. 

 

 

 

 

 

 

 

2.  Installing the Software 

This section details the Windows installation.  The software installation supports System Navigator, 
System Navigator OE, and System Navigator Professional. 

2.1. Requirements 

Hardware and software requirements: 

 Pentium class PC with miniumum 32 Mbytes of memory. 

 IEEE-1284 (EPP/ECP) parallel port for System Navigator, Original Edition. 

 USB port or 10/100 Ethernet (option) for System Navigator and System Navigator Pro. 

 Windows 2000 or XP. 

2.2. Install 

FS2 software is supplied on a CDROM and on the Internet. 
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To install the CDROM: 

 Insert it into the drive and copy the setup.exe file to your hard drive 

 Run the start up prograrm, setup.exe. 

To install the latest version from the FS2 website: 

 Go to http://www.fs2.com/support.htm and click on the product download page  

 Download the latest file to your hard drive. 

 Run the start up program called sysnav-windows-mips--x.y.z.exe, where x.y.z is the version 
number. 

A FlexLM license is required to install. Go to http://sl.fs2.com/licenserequest/sysnavlicense.html to 
request a license.  Contact support@fs2.com for assistance. 

If you have any FS2 probes connected to your computerôs USB, make sure to disconnect them from 
USB before installing the software. 

2.3. Uninstall 

There is an uninstall item on the Start Menu.  Or use the Windows Control Panelôs add/remove 
programs. 

3.  Console Command-Line Interface 

The Console can be used as both a user interface and as a means of automating sequences of tasks.  
It is based on Tcl/Tk, a widely used command language and GUI builder.  The CLI uses Tcl/Tk 
version 8.4.11.  This is an online Tcl/Tk reference at http://www.tcl.tk. There are a number of excellent 
books about Tcl available; FS2 recommends Practical Programming in Tcl and Tk, Third Edition, by 

Brent Welch. 

A number of command primitives and Tcl procedures have been added to customize Tcl for this 
application.  Commands are included for system configuration, emulation control, memory access 
including an assembler and disassembler, register access, trace and trigger access, file download, 
and status indication.  The commands are detailed in Appendix A. 

4. System Navigator Hardware 

4.1. ESD Handling Precautions 

The electronic components installed on the printed circuit board (PCB) are extremely sensitive to 
Electro-Static Discharge (ESD).  Ordinary amounts of static from your clothing or work environment 
can damage or degrade electronic equipment.  You should wear a grounding wrist strap whenever 
you handle a printed circuit board. The grounding strap provides a conductive path between your 
body and ground for discharging static electricity to ground. 

When operating the FS2 System Analyzer, ESD precautions must be observed to ensure that the unit 
continues to function correctly. These precautions would include but are not limited to: 

 Using ESD mats and wrist strap with the unit in a bench top configuration. 

http://www.fs2.com/support.htm
http://sl.fs2.com/licenserequest/sysnavlicense.html
mailto:support@fs2.com
http://www.tcl.tk/
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 The use of an ESD strap connected, with a 50ohm resistor in series, to any attachable 
metallic surface on the unit in any situation where ESD is a hazard. 

 In the unlikely event that the equipment may be subjected to power source surges, additional 
surge protection in the form of a surge protected powerstrip is recommended. 

4.2. Connecting the Hardware 

This section describes how to connect the System Navigator and System Navigator, Original Edition, 
probes to hardware.  Refer to the appropriate section for your hardware. 

4.2.1. System Navigator and System Navigator Pro 

This section details connecting to the System Navigator and System Navigator Pro probes. 

4.2.1.1. Hardware Connections 

The System Navigator and System Navigator Pro connects to the host PC via a USB 2.0 Type A to 
Mini-B cable and to the target system via a flat ribbon cable. USB 1.1 and USB 2.0 are supported with 
the USB cable supplying power. System Navigator probes with Ethernet interfaces can also connect 
to the host PC through an Ethernet switch, hub, or crossover cable. For Ethernet mode, the power 
source is the 5V power supply provided with the probe. There are no user-serviceable parts in the 
system navigator. 

4.2.1.2. Connecting the Hardware Using USB 

NOTE 
Never apply power to the target without the probe turned on. 

 

NOTE 
When power-cycling the probe, leave it turned off for at least 5 
seconds. 

 

To start a session: 

 Turn off target power. 

 Connect the flat ribbon cable to the target. The red strip is pin 1. 

 Connect the USB cable to the computer. 

 Connect the USB cable to the System Navigator. On Windows hosts, when you first power on 
the unit with the USB cable connected, you may see a series of dialog boxes appear (i.e. 
ñUSB 2.0 Deviceò,  followed by ñFS2 Jnet Firmware Loaderò, followed by ñFirst Silicon 
Solutions System Navigator Probeò).  On Windows XP, you may see the Found New 
Hardware Wizard, in which case you should choose to install the software automatically.  
Also on Windows XP, if you see a warning box stating that the driver you are installing for 
First Silicon Solutions System Navigator Probe has not passed Windows logo testing, it is 
safe to choose the Continue Anyway option.  As a confirmatory step to ensure that the driver 
has been installed successfully, it may be useful to open the Windows Device Manager and 
verify that ñFirst Silicon Solution System Navigator Probeò shows up under ñUniversal Serial 
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Bus controllersò section.  In a few seconds, you will see the POWER LED turn on and the 
COMM LED flash once. This indicates the probe is properly initialized. 

 Turn target power on. 

 Start software. 

To end a session: 

 Exit the software application. 

 Turn off target power. 

 Disconnect the USB cable from the System Navigator. 

4.2.1.3. USB Connection Errors 

There are a number of port-related error messages that can occur during the USB setup process and 
operation: 

Error message Meaning 
Communication has not been 
established with remote unit. 

At initialization, the debugger attempts to reopen 
the port used in the previous session (stored in 
\windows\fs2.ini).  If this fails or there is no previous 
port, the communication is left uninitialized.  Use 

openport usb to establish communication. 

Communication port must be specified. Attempted to open a port with a null name. 
Communication port must be lpt[1|2|3], 
usb, sysnav-usb, or sysnav-net. 

Attempted to open a port with a name other than 
one of those listed. 

No HID-class devices found on USB 
port. 

In enumerating the devices attached to the USB 
port, no HID-class devices were found.  Check your 
connection and be sure the COMM LED is 
illuminated before starting the software. 

No available FS2 products found on 
USB port. 

In enumerating the devices attached to the USB 
port, no free FS2 devices were found.  Check your 
connection and be sure the COMM LED is 
illuminated before starting the software.  This 
message also appears if all FS2 units connected 
are already in use. 

No available FS2 products with 
matching serial number found on USB 
port. 

In enumerating the devices attached to the USB 
port, at least one FS2 unit was found but the unit 
with the specified serial number was not found or 
was already in use. Check the serial number (be 
sure to enter it exactly as shown on the serial 
number sticker), then check your connection and 
be sure the COMM LED is illuminated before 
starting the software. 

Port has not been opened. An attempt was made to access the USB device 
before it was opened.  This can occur if the device 
is power-cycled or unplugged without restarting the 
software. 

Unable to retrieve pathname for USB 
device. 

This is an internal error.  Please contact FS2. 

USB communication error. A communication error not covered by another 
message was encountered.  Check connections 
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and COMM LED status. 
USB communication timeout. No response was received from the FS2 device 

within a timeout period.  Check connections and 
COMM LED status.  This error can also occur if the 
unit is unplugged or powered down. 

Unable to load hid.dll.  One or more 
exported functions missing. 

The Windows library hid.dll could not be loaded 
because its interface was incompatible.  This is an 
internal error.  Please contact FS2. 

Can't open setupapi.dll: <reason> Windows could not open setupapi.dll.  The error 
string returned from Windows follows. 

Can't open hid.dll: <reason> Windows could not open its USB driver file hid.dll.  
The error string returned from Windows follows. 

USB communication is not supported in 
this version of Windows. 

USB is not supported in Windows 95 or Windows 
NT. 

USB read error. <reason> The Windows driver returned an error from a read 
operation.  The Windows error text follows.  This 
error can occur if the unit is powered down or 
unplugged during operation. 

USB write error. <reason> The Windows driver returned an error from a write 
operation.  The Windows error text follows.  This 
error can occur if the unit is powered down or 
unplugged during operation. 

 

4.2.1.4. Connecting the Hardware Using Ethernet 

NOTE 
If you have a system administrator available: 

It is recommended that you consult with your system 
administrator to determine if a DHCP server covers the network 
segment onto which you will attach the probe.  If no such DHCP 
server is in place, then consult with the system administrator to 
determine the static IP addressing settings to be explicitly 
assigned to the probe. 

 

If the local network has a DHCP server, then when the probe is powered up in Ethernet mode, the 
probe will acquire its TCP/IP settings using DHCP negotiation.  This is the simplest connection and 
highly recommended. 

If no DHCP server exists on the local network, then the TCP/IP settings must be set up explicitly 
before making an Ethernet connection for the first time.  To set up TCP/IP settings: 

 Connect to the probe in USB mode.  See the previous section Connecting the Hardware 
Using USB.  

 Start the System Navigator software and configure the Ethernet settings manually 
(substituting the values appropriate for your network).  Contact your system administrator for 
assistance on these values, as values not consistent with local network structure/policy will 
prevent the probe from achieving connectivity: 
 
sysnav netsetup dhcp off ip 192.168.0.7 netmask 255.255.255.0 

gateway 192.168.0.1  
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 If you are connecting your host computerôs Ethernet interface directly to the probe in point-to-
point fashion, it is recommended that you set the probeôs gateway parameter to refer to the 
host computerôs address. 

 Changes in the TCP/IP settings do not take effect until the next time that the probe is 
powered on in Ethernet mode.  The TCP/IP settings are stored persistently in the probe flash 
memory, so configuring these settings is typically something that needs to be performed only 
once. 

By default, an Ethernet-enabled System Navigator probe is set up to use DHCP negotiation to 
acquire its TCP/IP settings on power-up.  

NOTE 
Never apply power to the target without the probe turned on. 

 

NOTE 
When power-cycling the probe, leave it turned off for at least 5 
seconds. 

 

To start a session: 

 Turn off target power. 

 If the probe is already connected to the host PC via USB, disconnect the USB cable from the 
probe. 

 Establish a physical Ethernet connection between host and probe.  This can be accomplished 
by connecting both host PC and probe to an Ethernet switch or hub, or by connecting the 
host PC directly to the probe using an Ethernet crossover cable. 

 Apply power to the System Navigator using the 5V power supply provided.  The COMM LED 
of the probe will blink until the probe configures its TCP/IP settings. 

 If the probe is set up for DHCP, then the LED blinking will last approximately 5 to 10 seconds 
while the negotiation is in progress.  If the probe is set for static IP settings, then the blinking 
will last for approximately 5 seconds.  If the LED doesn't stop blinking, then this indicates that 
DHCP negotiation has not succeeded.  If this happens, verify that the local networkôs DHCP 
server is operating correctly. 

 Turn target power on. 

 Start software. 

To end a session: 

 Exit the software application. 

 Turn off target power. 

 Disconnect power from System Navigator. 
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4.2.1.5. Ethernet  Connection Errors 

There are a number of port-related error messages that can occur during the TCP/IP and Ethernet 
setup process and operation: 

Error message Meaning 
No available FS2 products found on 
local subnet. 

Attempted to open a probe using the generic ñnetò 
identifier, and no System Navigator devices were 
found on the local subnet.  Check your connection 
and be sure the COMM LED has finished blinking 
(after power-up) before starting the software.  If you 
have configured the probeôs TCP/IP settings 
manually, verify that the provided settings were 
correct. 

No available FS2 products with 
matching serial number found on local 
subnet. 

Attempted to open an Ethernet probe specifying a 
serial number (e.g. ñnet40XXXò), and no System 
Navigator probe with a matching serial number was 
found on the local subnet.  Check your connection 
and be sure the COMM LED has finished blinking 
(after power-up) before starting the software.  If you 
have configured the probeôs TCP/IP settings 
manually, verify that the provided settings were 
correct. 

No available FS2 product found at 
supplied network address. 

Attempted to open an Ethernet probe specifying an 
IP address or DNS name, and no System 
Navigator probe was found at that address.  Check 
your connection and be sure the COMM LED has 
finished blinking (after power-up) before starting the 
software.  If you have configured the probeôs 
TCP/IP settings manually, verify that the provided 
settings were correct. 

Network probe is already in use. Attempted to open an Ethernet probe that is 
already in use by another user or application. 

Network device is not an FS2 probe. Attempted to open an Ethernet probe, but the 
device at the supplied address does not appear to 
be a System Navigator probe.  Check that you 
have specified the correct address. 

 

4.2.2. System Navigator, Original Edition (OE) Hardware 

This section details connecting to the System Navigator probe. 

4.2.2.1. Hardware Connections 

The System Navigator OE connects to the host PC via an IEEE-1284 A-C type parallel or USB 
cable, depending on the product. Currently, no System Navigator OE products connect using the 
USB port. 

A universal desktop power supply provides 9-15 Volts DC power for the probe. There are no 
user-serviceable parts in the system navigator or power supply. 

NOTE 
International users should use a nationally-approved power supply 
cord with the external power supply. 
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IEEE-1284 (EPP)
to Host PC

EJTAG to Target

DC input

Power switch

Status LEDôs

External Trigger In/Out

Universal power
supply

 

 

4.2.2.2. Connecting the Hardware Using Parallel Port 

NOTE 
Never apply power to the target without the probe turned on. 

 

NOTE 
When power-cycling the probe, leave it turned off for at least 5 
seconds. 

 

To start a session: 

 Turn off target power. 

 Target connection can use a standard 14-pin EJTAG ribbon cable or a Mictor cable, 
depending on the product.  Mictor is usually associated with external trace. 

 Ribbon cable: 

 Connect the flat ribbon cable to the target.  The red strip is pin 1. 

 Mictor cable: 

 Connect the Mictor cable to the target, as keyed. 

 Connect the parallel cable between your PC and the System Navigator OE. Be sure the 
connectors are fully seated and the connector latch is engaged. 

 Connect the DC power supply to the receptacle on the back panel of the System Navigator 
OE and connect the AC cord to a suitable power supply. 

 Switch power on the System Navigator OE.  You should see the POWER LED illuminated 
indicating that the probe is receiving power, and you may see the COMM LED illuminated, 
indicating that the probe is waiting for the host PC to establish communication.  The COMM 
LED will turn off when the host establishes communication and will flash whenever there is 
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communication traffic from the PC.  The BUSY LED flashes when the probe is 
communicating with the target.  The RUN LED is on when the target CPU is running. 

 Turn target power on. 

 Start software. 

To end a session: 

 Exit the software application. 

 Turn off target power. 

 Turn off System Navigator OE power. 

4.2.2.3. Parallel Port Connection Errors 

There are a number of port-related error messages that can occur during the parallel port setup 
process and operation: 

Error message Meaning 
Communication has not been 
established with remote unit. 

At initialization, the system analyzer software 
attempts to reopen the port used in the previous 
session (stored in \windows\fs2.ini). If this fails or 
there is no previous port, the communication is left 

uninitialized. Use openport lpt n to establish 

communication. 
Communication port must be specified. Attempted to open a port with a null name. 
Specified port is not installed. This parallel port does not exist on the PC. 
Communication port must be lpt[1|2|3], 
usb, sysnav-usb, or sysnav-net. 

Attempted to open a port with a name other than 
one of those listed. 

Failed to open communication port. The dynamic device driver lptacces.vxd is used to 
open the port. This message will appear if 
lptacces.vxd cannot be found or if Windows returns 
an error from the open API call. 

Failed to acquire communication port. Another application has reserved the port. This 
could be another window or it could be the 
Windows port enumerator which runs periodically. 

Parallel port device does not support 
IEEE-1284 negotiation protocol. 

The remote device does not respond to the 
negotiation protocol. Either nothing is connected to 
the port, the connected device is not an FS2 probe, 
or the probe is turned off. 

Could not execute child process; check 
installation. 

Software attempts to run the child process 
portloc.exe during initialization. This error occurs if 
the program cannot be found. Reinstall the 
software. 

Device on parallel port is not an FS2 
debugger. 

Based on write/read tests of the remote device, it 
does not appear to be an FS2 probe. Check that 
you have specified the correct port and that the 
probe is powered up. 

Timeout in EPP transfer; check power 
and cabling, then reinitialize 
communications. 

A parallel port timeout has been triggered. This can 
be due to a parallel cable fault or a result of 
powering off the probe. 

Debugger no longer in EPP mode; 
check power and cabling, then 

If the probe is power-cycled, it drops out of EPP or 

ECP mode. Use openport to reestablish 
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reinitialize communications. communication. 
 

4.3. Self-Test 

A Universal Loopback Board is provided with the debugger to assist with a system self-test. 

 To test the connectivity of the JTAG cable and related debugger circuitry, follow these steps: 

 Turn off power to target. 

 Turn off power to the System Navigator probe. 

 For System Navigator OE, connect either the 14-pin EJTAG or the Mictor cable to the 
loopback board. 

 For System Navigator, connect the 14-pin EJTAG to the loopback board. 

 For System Navigator Professional, connect each Mictor cable to the loopback board. 

 Power on the probe and start the software. 

 Choose the console-only configuration at top and click OK. 

 For USB, type sysnav test usb.  

o If you specified a specific serial number, use usbXXXX. 

 For Ethernet, type sysnav test net. 

o If you specified a specific serial number, use netXXXX. 

 The test will say Passed if successful.  If the System Navigator Professional had only one 
Mictor attached, the first cable (the ñtò cable) should pass and the absence of the second ñuò 
Mictor will give this error: 

1> sysnav test usb 
Loopback failure. 
 Driving output value 0xC0000002 = u3 | trsel | trtest 
  Actual output value 0xC0000002 = u3 | trsel | trtest 
Expected output value 0xC0000002 = u3 | trsel | trtest 
  Actual  input value 0x0007FFFF = u2 | u4 | u6 | u8 | u10 | u12 | u14 | u16 | u18 | u20 | 
u22 | u24 | u26 | u28 | u30 | u32 | u34 | u36 | u38 
Expected  input value 0x00000002 = u4 
2> 

 Power off the probe, disconnect the loopback board, and reattach the cable to your target. 

 

5.  Configuring with Software 

Once the hardware is connected, power on the System Navigator (or System Navigator, Original 
Edition), then power on your target. 

The System Navigator Console is a Tcl/Tk based program.  It starts by running a Tcl script file called 
system-navigator.tcl located in the Bin installation sub-directory. 
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On Windows: 

 start the Console by choosing System Navigator Console from the Start Menuôs FS2 group. 

On Linux: 

 start the Console by invoking /usr/local/fs2/sysnav/bin/sysnav  

The Connection dialog appears: 

 

To set up the software: 

 The probe and target should be powered on, as discussed in the section Connecting to 
Hardware.   

 Select a configuration to match your core configuration.  If you install only the Console 
software, it will show one configuration, console-only.  If you install a core like MIPS, you will 
see additional configurations.  See the section Creating a Custom Configuration. 

 Select the probe type: 

o System Navigator (or SysNavProbe), or  

o System Navigator, Original Edition (OE) 

 Select communications type: 

o USB and Ethernet for System Navigator. 

o LPT1, LPT2, or LPT3 for OE. 

 Select a cable type: 
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o EJTAG for System Navigator. 

o EJTAG or Mictor for SysNav Pro. 

o EJTAG or Mictor for OE. 

 Click on Configureé for more set up options.  The following dialog appears: 

 

 Select USB 

o Applicable to System Navigator, not System Navigator OE. 

o If you have only one probe connected, use Auto-detect. 

o If you have more than one probe, select Specific serial number and enter the serial 
number.  A label on the bottom of the System Navigator indicates the number to 
enter. 

 Select Ethernet 

o Applicable to System Navigator, not System Navigator OE. 

o If you choose System Navigator, Ethernet, the dialog will include: 
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o If you are using an Ethernet connection on your local machine with a cross-over 
cable or the System Navigator is on your local area network and the software can 
locate it., choose Local machine. 

o If there is more than one System Navigator on your local area network, choose Lan 
and specify the serial number. A label on the bottom of the System Navigator 
indicates the number to enter. 

o You can also specify the IP of the System Navigator.  Use Remote and enter the IP 

address as configured in section 3.1.3. For example, 192.168.0.7. 

 TckRate 

o The TckRate varies depending on the probe type.  See the TCK Rate appendix for 

details. 

 Jtag Chain 

o Applicable to System Navigator, not System Navigator OE. 

o The jtag chain is a comma separated list of numbers.  Each number is the IR length 
of the device.  If there is a single core, a single number is entered. 

o The order is from the furthest to the nearest device from the probe following TDI. 

o A list of IR length values for certain cores is in Appendix B.  If you do not see your 
core in the appendix, contact FS2 technical support at support@fs2.com. 

o For example, if you have the probe cable going to an MPE core and then you chain 
to a MIPS core, the jtag chain value would be ñ5,3ò.  The MIPS core (5) is furthest 
from the probe so it is the first value. 

 Select device 

o When you select a device, the values in the remaining fields change. 

o If you are using a third-party non-multi-core debugger, choose the device (processor 
core) that you want to control. 

o You can create a new device with the Newé button. 

o You can remove a device with the Removeé button. 

 Device Index 

o Applicable to System Navigator, not System Navigator OE. 

o This is the index in the jtag chain numbered from 0.  The value 0 is for the furthest 
device (which is the first on specified in the Jtag Chain section). 

 Type 

o Applicable to System Navigator, not System Navigator OE. 

mailto:support@fs2.com
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o This is the device type.  Enter the value in the Type field below.  If you do not see 

your core, contact FS2 technical support at support@fs2.com. 

Device Type 

MIPS core mips 

MPE core mpe 

MPE CTM ctm 

Xtensa core xtensa 

Mentor M8051EW m8051ew 

 

 Other configuration settings 

o These are configuration settings for a specific device. 

o As you scroll through this list, the Value, Default, and Description fields show the 
current value. 

o Change the Value as needed. 

o Default and Description fields can only be changed if they are user-defined settings. 

 Close 

o The Close button saves the configuration, closes the Configure dialog and returns to 

the main dialog. 

The main dialog returns: 

 Check Donôt prompt for this again to avoid using this dialog for future connections. 

o To restore the dialog visibility, enter the following command in the Console: 
sysnav config sysnav - system - settings showconnect 1  

 Choose Cancel to abort. 

mailto:support@fs2.com
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 Choose OK to continue. 

o The software then opens the probe, sets up the jtag chain, and opens the devices. 

o If you get errors, it is most like because you have an incorrect software setting or 
your hardware is not connected properly.  You can exit the software (enter exit) and 
start again. 

o With the new flexlm license requirement the first time the console it opened you will 
see this: 
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Specify location where the flexlm license is found and then exit and restart the console.  Then you 
see:

 

You can now enter Console commands.  The System Navigator has built-in commands and each 
device (core) has additional commands.  Note that: 

 A list of built-in System Navigator commands is in Appendix A.  Type help sysnav in the 
Console for a list.Core-specific commands can be found in their respective Getting 
Started manuals. 

 If you are have a multi-core design, see the Working with Multiple Cores section. 

5.1.  Creating a Custom Configuration 

Each product ships with default configurations.  If you need to create a custom configuration: 

 Start the System Navigator Console from the Start Menu. 

 Click on the Newé button next to Select configuration. 

 Enter the name of your configuration: 

 

 Click OK and your configuration is now the default. 
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 Click on Configure... By default a single device called core1 is created.  You can remove 
this if you donôt want your core to have this generic name.  Use Removeé 

 Set the Tck Rate for the probe. 

 Set the Jtag Chain for your configuration.  See Appendix B for details. 

 Click on Newé next to Select device to create a device.  Select a name and indicate its 
type and device index. 

o A list of device types is in the Type description in the Configuring with Software 
section. 

o The device index is the jtag chain position.  See the Jtag Chain description in the 
Configuring with Software section. 

 

 Click OK and the new device is chosen. 

 Set any appropriate Other configuration settings. 

 Use Newé again to create more devices. 

 Click Close when done. 

 If you are using a third-party tool that is not multi-core aware, the Select default device 
should be selected. 

 Click OK and your configuration will be initialized.  Be sure your target is connected and 
your jtag chain is correct. 

5.2.  Working with Multiple Cores 

The System Navigator Console allows control of multiple cores.  Commands must be directed to 
the proper device.  For example: 
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This example shows: 

 that the name of device (mips1 or mips2) precedes the command with :: as a separator 

 the first line (1>) did not direct the command properly and errored 

This example is actually a single MIPS core being addressed as 2 devices.  This is the reason for 
the 2 Emulation started lines. 

A device command allows a default device to receive all commands without having to precede 
every command: 
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The prompt indicates the default device.  Type device none to turn off this feature. 

When using the device feature, you can still direct commands to other devices by using the 
<device-name>::<command> syntax. 

Warning:  The device command must reside on a command line by itself.  It takes effect on the 
next line.  For example, device mips1; radix 10; device none is not valid.  Instead, the 3 
commands must be on separate lines.  Also, using device inside a Tcl procedure will not take 
effect until the procedure is finished.  Use <device-name>::<command> syntax instead. 
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Appendix A.  System Navigator Commands 

Command syntax descriptions in Tcl use the ñ?ò character to indicate optional parameters.  Note that 
the commands listed in this section are in addition to the built-in Tcl commands.  Detailed descriptions 
of built-in Tcl commands may be found in the online Tcl/Tk Reference accessible from the Start 
Menu. 

Command Description 

device ?<device-name> | none? Set the default device-name.  Use none for 
no default device.  In Tcl/Tk, the device-
name is called a namespace.  All 
subsequent commands go to this device.  
See Working with Multiple Cores section.  
Use dev as an alias. 

help ?<command>? Get syntax help. 

sysnav <command> ?<options>? Many of the sysnav commands are taken 
care of automatically by the Connection 
dialog.  The dialog source is in user-
sysnav.tcl (in Bin directory). 

 
Set-Up Commands 

 

sysnav open server local Open the server on the local machine.  This 
is the first command typically. 

sysnav probes List the probes available.  If a probe is 
already open, it will not appear (see sysnav 
open probe for list of open probes). 

sysnav open probe [<probe> 
[sysnav|oe]] 

Open the probe.  <probe> is the name 
returned in sysnav probes.  The type of 
probe is sysnav for a System Navigator 
probe (default) and oe for a System 
Navigator, Original Edition probe. 

sysnav tck <probe> ?<hertz>? Set the Tck rate for the probe.  The rate 
varies depending on the probe type.  See 
the TCK Rate appendix for more detail. 

sysnav jtagchain <probe> ?<jtag chain>? Configure the jtag chain.  See Appendix B 
for details on specify <jtag chain>. 

sysnav devices <probe> List devices (cores) found for a probe.  If 
this returns an error, use sysnav jtagchain 

to manually configure. 
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sysnav open device [<name> <type> 
<probe> <device index> [exclusive]] 

Open a device.  <name> is either root for 
single core debug or a Tcl namespace (e.g. 
mips1) for multi-core.  Type is the core type 
(mips, nios).  <device index> is the 
jtagchain position (starting with 0, see 
sysnav jtagchain and sysnav devices).  The 
device can be opened exclusively or shared 
(default). 

 
Termination Commands 

 

sysnav close device <name> Close a device.  Devices are automatically 
closed when the software exits. 

sysnav close probe <probe> Close the probe.  Probes are automatically 
closed when the software is exited. 

sysnav close server Close the server.  Typically the last 
command.  If the System Navigator Console 
is closed, all devices, probes, and the 
server are automatically closed. 

sysnav close all Close all devices, probes, and the server.  
This is done automatically when software 
exits. 

 
Utility Commands 

 

sysnav version Get the System Navigator software version. 

sysnav status <probe> Display the connection type for the probe.  
This will be usb-hs (high speed) or usb-fs 
(full speed).  High speed (USB 2.0) is 
significantly faster than full speed (USB 
1.1). 

sysnav log [client|server|jtag [<device>] 
on|off|<filename>] 

Turn debug logging on.  See Appendix D for 
details. 

sysnav config  <section> <key> 
?<value>? 

Read or change a configuration item in file 
fs2.ini.  <section> is the section indicated 
with brackets ([]) in fs2.ini.  <key> is the 
individual entry.  <value> is used to change.  
Common sysnav config entries: 

 

sysnav config sysnav-system-settings 
showconnect ?0|1? 

Supress or display Connection dialog when 
Console starts. 

sysnav config sysnav-system-settings 
showconsole ?0|1? 

Suppress or display Console when running an 
MDI app (Nav IDE, GDB, etc.). 

sysnav config sysnav-system-settings 
timeout <value> 

Set the system timout value in Seconds.  0 is 
default 
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Sysnav config <configuration-name> 
timeout <value> 

Set the USB  timeout value in millisecons for your 
specific configuration 

 

sysnav netsetup <probe> [dhcp on|off] 
[ip N.N.N.N] [netmask N.N.N.N] [gateway 
N.N.N.N] 

Configure the TCP/IP settings to be applied 
on power-up in Ethernet mode (Ethernet-
enabled probes only).  Use USB mode to 
configure this.  See Connecting the 
Hardware Using Ethernet section. 

sysnav getowner <probename> Determine the host (if any) that currently has 
an open communication channel with the 
named probe.  If no such communication 
channel exists then this command returns an 
empty string.  This command is relevant for 
network-connected probes only. 

For example: 

sysnav getowner net:192.168.0.45  

sysnav dropowner <probename> Forcibly close any communication channel 
between any host and the probe.  This 
command should be only be necessary in 
extraordinary circumstances such as 
facilitating a quick reconnect after a hard 
crash of a host.  This command is relevant for 
network-connected probes only. 

For example: 

sysnav dropowner net:192.168.0.45  

sysnav getnetaddress <probename> Report the address assigned to currently 
network-accessible probe.  For probes with 
statically assigned IP settings, the value 
returned from this command should match the 
corresponding netsetup ip setting.  For probes 
who have obtained an address via DHCP, the 
value returned from this command reflects the 
actual address assigned through DHCP 
negotiation.  This command is relevant for 
network-connected probes only. 

For example: 

sysnav getnetaddress net52107  
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Appendix B.  JTAG Chain 

This section applies to System Navigator only.  For System Navigator, Original Edition, see the 
Appendix in the processor-specific Getting Started manual for details. 

RESTRICTIONS 
 

 Each device in the JTAG chain must support the JTAG Bypass instruction.  As specified in IEEE-
1149.1, the Bypass instruction encoding must be all 1ôs. 

 

 The IR length of each device must be a known constant. 
 

 No device may depend on the number of clocks used to shift IR or DR contents.  Only the initial 
value of the shift register at CAPTURE_IR/DR and the final value of the shift register at 
UPDATE_IR/DR may be relied upon.  For example, a device which counts DR clocks to decide 
what type of action to perform may not exist on the JTAG chain when using multiple cores. 

 
CONFIGURATION 

 
Use the sysnav jtagchain command to configure. 
 
Each device is represented by the length of its Instruction Register (IR).  The first device in the list 
is the one closest to the TDO pin leading to the debugger.  The last device is the one closest to 
the TDI pin leading from the debugger. 
 
The configuration value for <jtag chain> is a comma-separated list of devices.  The order is from 
the furthest to the closest device. 
 
Example: 

Other 
core 

(IR=25) 
MIPS 1 MIPS 0 

TDO 

TDI 

TMS 

TCK 

 
This circuit should use the command sysnav jtagchain 5,5,25.  The first 5 is for MIPS0, which is 
furthest from the probe.  The second 5 is for MIPS1 and the third is for the closest device with IR 
length 25. 
 
Here is a list of IR lengths for various devices: 
 

Device IR Length 

MIPS core 5 

MPE core 3 

MPE CTM 3 

Xtensa core 5 

M8051EW core 8 
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Appendix C.  Host Port Connection Errors 

USB Port 

There are a number of port-related error messages that can occur during the USB setup process 
and operation: 

Error message Meaning 

Communication has not been 
established with remote unit. 

At initialization, the debugger attempts to reopen 
the port used in the previous session (stored in 
\windows\fs2.ini).  If this fails or there is no previous 
port, the communication is left uninitialized.  Use 

openport lpt n to establish communication. 

Communication port must be specified. Attempted to open a port with a null name. 

Communication port must be lpt[1|2|3] 
or usb. 

Attempted to open a port with a name other than 
lpt1, lpt2, lpt3, or usb. 

Device on parallel port is not an FS2 
debugger. 

Based on write/read tests of the remote device, it 
does not appear to be an FS2 debugger.  Check 
that you have specified the correct port and that the 
debugger is powered up. 

No HID-class devices found on USB 
port. 

In enumerating the devices attached to the USB 
port, no HID-class devices were found.  Check your 
connection and be sure the COMM LED is 
illuminated before starting the software. 

No available FS2 products found on 
USB port. 

In enumerating the devices attached to the USB 
port, no free FS2 devices were found.  Check your 
connection and be sure the COMM LED is 
illuminated before starting the software.  This 
message also appears if all FS2 units connected 
are already in use. 

No available FS2 products with 
matching serial number found on USB 
port. 

In enumerating the devices attached to the USB 
port, at least one FS2 unit was found but the unit 
with the specified serial number was not found or 
was already in use. Check the serial number (be 
sure to enter it exactly as shown on the serial 
number sticker), then check your connection and 
be sure the COMM LED is illuminated before 
starting the software. 

Port has not been opened. An attempt was made to access the USB device 
before it was opened.  This can occur if the device 
is power-cycled or unplugged without restarting the 
software. 

Unable to retrieve pathname for USB 
device. 

This is an internal error.  Please contact FS2. 

USB communication error. A communication error not covered by another 
message was encountered.  Check connections 
and COMM LED status. 
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USB communication timeout. No response was received from the FS2 device 
within a timeout period.  Check connections and 
COMM LED status.  This error can also occur if the 
unit is unplugged or powered down. 

Unable to load hid.dll.  One or more 
exported functions missing. 

The Windows library hid.dll could not be loaded 
because its interface was incompatible.  This is an 
internal error.  Please contact FS2. 

Can't open setupapi.dll: <reason> Windows could not open setupapi.dll.  The error 
string returned from Windows follows. 

Can't open hid.dll: <reason> Windows could not open its USB driver file hid.dll.  
The error string returned from Windows follows. 

USB communication is not supported in 
this version of Windows. 

USB is not supported in Windows 95 or Windows 
NT. 

USB read error. <reason> The Windows driver returned an error from a read 
operation.  The Windows error text follows.  This 
error can occur if the unit is powered down or 
unplugged during operation. 

USB write error. <reason> The Windows driver returned an error from a write 
operation.  The Windows error text follows.  This 
error can occur if the unit is powered down or 
unplugged during operation. 

 

Parallel Port 

There are a number of port-related error messages that can occur during the parallel port setup 
process and operation: 

Error message Meaning 

Communication has not been 
established with remote unit. 

At initialization, the probe attempts to reopen the 
port used in the previous session (stored in 
\windows\fs2.ini).  If this fails or there is no previous 
port, the communication is left uninitialized.  Use 

openport lpt n to establish communication. 

Communication port must be specified. Attempted to open a port with a null name. 

Specified port is not installed. This parallel port does not exist on the PC. 

Communication port must be lpt[1|2|3]. Attempted to open a port with a name other than 
lpt1, lpt2, or lpt3. 

Failed to open communication port. The dynamic device driver lptacces.vxd is used to 
open the port.  This message will appear if 
lptacces.vxd cannot be found or if Windows returns 
an error from the open API call. 

Failed to acquire communication port. Another application has reserved the port.  This 
could be another window or it could be the 
Windows port enumerator which runs periodically. 

Selected parallel port does not support 
EPP mode. 

Simple write/read tests of EPP-specific port 
addresses failed.  Most likely the port hardware is 
not compatible with EPP.  Try another port. 
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Parallel port device does not support 
IEEE-1284 negotiation protocol. 

The remote device does not respond to the 
negotiation protocol.  Either nothing is connected to 
the port, the connected device is not an FS2 probe, 
or the probe is turned off. 

Could not execute child process; check 
installation. 

Software attempts to run the child process 
portloc.exe during initialization.  This error occurs if 
the program cannot be found.  Reinstall the 
software. 

Device on parallel port is not an FS2 
debugger. 

Based on write/read tests of the remote device, it 
does not appear to be an FS2 probe.  Check that 
you have specified the correct port and that the 
probe is powered up. 

Timeout in EPP transfer; check power 
and cabling, then reinitialize 
communications. 

The parallel port timeout has been triggered.  This 
can be due to a parallel cable fault or a result of 
powering off the probe. 

Debugger no longer in EPP mode; 
check power and cabling, then 
reinitialize communications. 

If the probe is power-cycled, it drops out of EPP or 

ECP mode.  Use openport to reestablish 

communication. 

 

Ethernet Port 

There are a number of port-related error messages that can occur during the TCP/IP and 
Ethernet setup process and operation: 

Error message Meaning 

No available FS2 products found on 
local subnet. 

Attempted to open a probe using the generic ñnetò 
identifier, and no System Navigator devices were 
found on the local subnet.  Check your connection 
and be sure the COMM LED has finished blinking 
(after power-up) before starting the software.  If you 
have configured the probeôs TCP/IP settings 
manually, verify that the provided settings were 
correct. 

No available FS2 products with 
matching serial number found on local 
subnet. 

Attempted to open an Ethernet probe specifying a 
serial number (e.g. ñnet40XXXò), and no System 
Navigator probe with a matching serial number was 
found on the local subnet.  Check your connection 
and be sure the COMM LED has finished blinking 
(after power-up) before starting the software.  If you 
have configured the probeôs TCP/IP settings 
manually, verify that the provided settings were 
correct. 

No available FS2 product found at 
supplied network address. 

Attempted to open an Ethernet probe specifying an 
IP address or DNS name, and no System 
Navigator probe was found at that address.  Check 
your connection and be sure the COMM LED has 
finished blinking (after power-up) before starting the 
software.  If you have configured the probeôs 
TCP/IP settings manually, verify that the provided 
settings were correct. 
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Network probe is already in use. Attempted to open an Ethernet probe that is 
already in use by another user or application. 

Network device is not an FS2 probe. Attempted to open an Ethernet probe, but the 
device at the supplied address does not appear to 
be a System Navigator probe.  Check that you 
have specified the correct address. 
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Appendix D.  System Navigator Logging 

Logging is provided to detail a session if a problem needs to be reported to FS2.  Is you want to start 
logging from boot up, set startup to on and set the other members to on to capture client, server, jtag, 
or mdi activity. 

 [sysnav-log] 
filename=c:/sysnav.log 
startup=off 
client=off 
server=off 
jtag=off 
mdi=off 
openmode=a+ 
flushall=1 

Set entries to on to log.  The resultant log file is in C:\sysnav.log (Windows) or /tmp/sysnav.log (for 
Linux).  Set filename to override the filename and location. 

The entries are: 

 client turns on client-side logging 

 server is for server-side logging 

 jtag entry is for low level hardware logging.  This often creates huge log files and slows 
performance by orders of magnitude. 

 mdi logs calls for third-party debuggers, like GDB. 

 

NOTE 
Logging significantly reduces performance.  Only turn on for 
debug purposes.  Turn off after collecting the log. 

 

In addition to using the fs2.ini entries, a sysnav log command allows the log to be turned on and off 
for only specific commands.  For example, if reset fails, the log can be turned on before and after the 

command to capture only this activity.  The syntax is: 

sysnav log close (terminate logging and close file) 
sysnav log startup ?on|off? (start logging from boot-up)" 
sysnav log flush (to write to disk)" 
sysnav log truncate (close, delete log, and start fresh) 
sysnav log ?client|server|jtag|mdi on|off? (specify what to log) 
sysnav log ?text? (log specified text to file)" 

To turn on generic client, server, and jtag logs, use: 

sysnav log client on 
sysnav log server on 
sysnav log jtag on 
sysnav log open 
éenter commands to be loggedé 
sysnav log close 
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Appendix E.  Probe AC/DC Parameters 

E.1  System Navigator Probe 

DC Characteristics 

Description Condition Symbol Min Max Units 

Input low voltage 1.5  VVIO < 5.0 VIL -0.5 0.7 V 

Input high voltage 1.5  VVIO < 2.5 VIH 0.7 * VVIO 5.5 V 

 2.5  VVIO < 5.0  1.7 5.5 V 

Input voltage, VIO when stable VVIO 1.5 5.0 V 

Input current  IIL, IIH -10 +10 A 

Input current, VIO  IIL, IIH  5.0 mA 

Output low voltage  VOL 0.0 0.45 V 

Output high voltage 1.5  VVIO < 2.8 VOH 0.85 * VVIO VVIO + 0.3 V 

 2.8  VVIO < 3.3  2.4 VVIO + 0.3 V 

 3.3  VVIO < 5.0  2.4 3.6 V 

Output current  IOL, IOH -12 +12 mA 

 

JTAG Switching Characteristics 

Description Symbol Min Max Units 

Output delay from TCK falling to TDI, TMS TTCKTDI -1.0 1.0 ns 

TDO Setup time before TCK rising TTDOTCK 4.5  ns 

TDO Hold time after TCK rising TTCKTDO 0  ns 

TCK period TTCK 15 DC
(1)

 ns 

 

(1)
 TCK is active only during JTAG transactions.  When TCK stops, it is held in the low state.  During 

JTAG transactions, the maximum TCK period generated by the probe is 983 s.  The period is 

controlled using the sysnav tck <probe> command. 

TCK 

TMS,TDI 

TDO 

TTCK 

TTCKTDI 

TTDOTCK 

TTCKTDO 
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 E.2  System Navigator, Original Edition (OE) Probe 

AC/DC parameters for the System Navigator OE hardware probe is specific to each core.  See the 
Getting Started manual for the core. 
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Appendix F.  TCK Rates 

All System Navigator probes generate TCK by dividing down a higher speed clock.  The divider is an 
integer.  The base clock and divider range vary between probe types (see below). 

When you select a TCK, the system will automatically choose the closest available speed at or below 
the requested rate.  At high TCK rates, the requested and actual rate might differ by up to 50%.  At 
high rates, the timing constraints on JTAG signals must be considered.  Generally, rates above about 
33MHz are not achievable unless a short

1
 JTAG cable and very fast target logic are used.  The 18-

inch EJTAG cable supplied will itself use about 6ns of the 7.5ns available between TCK edges at 
66MHz, leaving only 1.5ns for the probe and target logic.  None of the probes is this fast -- worst 
case, all of the probes require a minimum of about 5 ns of setup on TDO before TCK. 

Example: At TCK = 33.333 MHz = 30 ns, the time between TCK edges is 15 ns.  From this, subtract 
the 2-way cable delay (6 ns) and the probe's TDO setup (5 ns), leaving 4 ns.  This is the time 
available forthe target device to output a new TDO value when it receives a TCK edge.  Target device 
specifications must be consulted to check whether it meets this constraint. 

With a MIPS processor, there is no relationship required between the processor clock and the EJTAG 
TCK.  TCK may be faster or slower than the processor clock. 

System Navigator: 

o Base clock = 133.333 MHz. 

o Divider range is even integers from 2 to 131072. 

o Resulting TCK range is 1018 Hz to 66.667 MHz. 

o Available rates are 66.667, 33.333, 22.222, 16.667, 13.333, ... 

System Navigator Pro: 

o Base clock = 200 MHz. 

o Divider range is even integers from 2 to 131072. 

o Resulting TCK range is 1526 Hz to 100 MHz. 

o Available rates are 100, 50, 33.333, 25, 20, 16.667, 14.286, 12.5, ... 

System Navigator OE: 

o Base clock = 48 MHz 

o Divider range is even integers from 2 to 512. 

o Resulting TCK range is 93750 Hz to 24 MHz. 

o Available rates are 24, 12, 8, 4.8, 4, ... 

 

 

                                                      
1
 To maximize TCK rates above 16MHz, consider making a new, shorter EJTAG cable, shortening the 

existing cable, or consult with FS2 (support@fs2.com) about having FS2 shorten it. 
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