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1. Introduction

System Navigator is a family of JTAG-based debugging solutions. There are currently two
hardware/software solutions:

e System Navigator
e 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, Original Edition (OE) pictured on the right, communicates with a parallel port and
does not support USB.

2. Mentor M8051EW Cores

The M8051EW cores from Mentor Graphics Inventra are supported by both hardware probes.
Both probes have a choice of cable options:

e EJTAG (4-wire)

e FS2DI (2-wire)

EJTAG has a 4-wire chip interface. FS2DI stands for as First Silicon Solutions Debug Interface and
is a 2-wire serial interface.

When the FS2 software starts, a Connection dialog displays. Choose your probe type (System
Navigator or OE), communications port (USB, Ethernet, parallel port), and the cable type (EJTAG,
FS2DI).

The Connection dialog is generic for all FS2 products. Several configuration options do not apply to
the MB051EW: OE USB and Mictor cable.

3. Quick Start
The System Navigator Quick Start Guide contains information on setting up the hardware and

software. Read it first to assure the hardware and software are configured properly. The System
Navigator Quick Start Guide requires a configuration file. If you are using a single core, the
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m8051ew-single-core configuration is supplied. If you are using a multi-core setup, see the System
Navigator Quick Start Guide for information on creating a new configuration file.

4. Software Interfaces

FS2 Console

FS2 provides a command-line interface (CLI) based on Tcl/Tk. See the section Console
Commands and Syntax Conventions for more information and tutorial. See the online help for a
complete listing of MBO51EW specific commands.

FS2 Source-level Debugger

FS2 provides a very simple graphical user interface (GUI) source-level debugger. It loads OMF
files with debug information and supports line numbers and globals. This allows simple source
level debug. Local variables, structures, and other complex types are not supported. See the
section FS2 Source-level Debugger for details.

Keil Source-level Debugger

FS2 supports Keil uVision2 and uVision3. See the section Keil Source-level Debugger for details.

5. Hardware

This section discusses hardware issues for System Navigator and System Navigator, Original Edition
(OE). Choose the appropriate section for your probe.

See the System Navigator Quick Start Guide for general information on connecting the hardware.
5.1. System Navigator Hardware
5.1.1. Target Connection for EJTAG (4-wire) Cable

The System Navigatorusesal0-posi ti on fl at ribbon cable with stan
headers. A connector with an orientation key such as 3M 2510-6002UB is recommended. The
pinout of the target connector is described in the following table.

TCK [1 2] GND
TDO |3 4|vcC
TMS[ 5 6] VIO

Trigout |7 8 | RESET
TDI |9 10| GND
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Pin Signal /O Active Comments

1 TCK 0] H JTAG test clock

2,10 GND - -- Signal reference. Both pins must be connected.

3 TDO I H JTAG test data output

4 VCC Probe does not connect to this pin.

5 TMS 0] H JTAG test mode select

6 VIO I -- Used by probe to configure output driver level.

7 TrigOut | O H Optional Trigger Out signal from OCI

8 RESET | I/O H/L Bidirectional reset. Asserted from probe to force target
reset and asserted by target to indicate an OCI reset.

9 TDI 0] H JTAG test data input

A typical system implementation of the debugger interface is shown in the following schematic.

RESET SUPERVISOR MB051EW ASIC
RESET
DEBUG CONNECTOR
vee
RESET| 10K
1K
VIO |——~~~—vee
TCK TCK
TDI TDI
T™MS T™S
TDO TDO
TrigOut TrigOut
GND @

e The pullup on TCK insures that the OCI is disabled when the debugger is not plugged into

the target.

e TCK s an edge-sensitive signal and should be routed carefully to avoid problems with
transmission-line effects or crosstalk.

e RESET may be active-high or active-low. The Connection dialog configures the logic sense
and drive characteristics of this signal. The target must provide any necessary

pullups/pulldowns.
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5.1.2. Target Connection for FS2DI (2-wire) Cable

The System Navigatorusesal0-posi t i on f |
headers. A connector with an orientation key such as 3M 2510-6002UB is recommended. The
pinout of the target connector is described in the following table.

at

ri bbon

cabl e with

SCLK |1 2| GND
NC |3 4| VCC
NC[ 5 6] VIO
TrigOut |7 8| RESET
SDAT |9 10| GND
Pin Signal /O Active Comments
1 SCLK 0] H FS2DI test clock
2,10 GND -- -- Signal reference. Both pins must be connected.
3 NC Target should not connect to this pin.
4 VCC Probe does not connect to this pin.
5 NC Target should not connect to this pin.
6 VIO I -- Used by probe to configure output driver level.
7 TrigOut | O H Optional Trigger Out signal from OCI
8 RESET | I/O H/L Bidirectional reset. Asserted from probe to force target
reset and asserted by target to indicate an OCI reset.
9 SDAT 1/0 H FS2DI bidirectional data signal

A typical system implementation of the debugger interface is shown in the following schematic.

RESET
SUPERVISOR

Reset

VCC

ASIC

VCC

DEBUG

VCC

CONNECTOR 10K

Reset

TrigOut
SDAT

TRIGOUT

SCLK
1K
VIO ——nr——\y/CC

SCLK

SDAT

e SCLK s an edge-sensitive signal and should be routed carefully to avoid problems with

transmission-line effects or crosstalk.

e RESET may be active-high or active-low. The Connection dialog configures the logic sense
and drive characteristics of this signal. The target must provide any necessary

pullups/pulldowns.
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5.2. System Navigator, Original Edition (OE) Hardware

This section details hardware specifications for the System Navigator, Original Edition (OE) probe.

See the System Navigator Quick Start Guide for general information on connecting the hardware.
5.2.1. Target Connection for EJTAG (4-wire) Cable
The System Navigator OE target cable is a 9-inch, 20-position flat ribbon cable with a keyed AMP
System 50 receptacle, mating to AMP connector 104549-2 (vertical surface mount), 104069-1

(right-angle through-hole), or 104068-1 (vertical through-hole). The pinout of the target connector
is described in the following table.

Pin Signal /O Active Comments

2 DBRESET 0] High | Driven high by debugger to reset target system.
Typically hooked into the target power-on reset
circuitry.

3 RESET I High | Input to debugger informs debugger that a target
reset has occurred.

5 TriggerOut I High | Optional Trigger Out signal from the M80O51EW.

6 VCC I -- Used by debugger to determine target power-on

state. The debugger does not draw significant
current from this pin.

7 RTCK I High | Optional return TCK.

12 TDI O High | JTAG signal

13 TDO I High | JTAG signal

14 TMS O High | JTAG signal

16 TCK 0] High | JTAG signal. The signal should be pulled up to
disable the OCI when the debugger is not
connected.

18 TRST# O Low | Optional JTAG signal (not used by M8051EW)

19 DBINST# O Low | Driven low by the debugger.

20 BSEN# O Low | Driven low by the debugger.

4,8,10, | GND -- -- Signal reference

15,17

19,11 N/C -- -- Target should not connect to these pins.

Interface levels on the debugger connector are 3.3V TTL. Debugger inputs must be driven below
0.8V for logic 0 and above 2.0V for logic 1. Debugger outputs actively drive signals up to 3.3V.
ASIC inputs must be able to accept 3.3V input levels or the target needs to have level shifters
between the debugger and ASIC.

There is a keying notch on the connector to prevent mis-insertion, and the pins are numbered
sequentially along the short axis of the connector, as follows (top view):
e .
19(ococoo0000000|1
20looo0o0000000]2

A typical system implementation of the debugger interface is shown in the following schematic.
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RESET SUPERVISOR M8051EW ASIC
RESET
DEBUG CONNECTOR
DBRESET| \Veo
RESET.
10K
1K
VCC|— A~ ~——vce
TCK TCK
TDI TDI
™S ™S
TDO TDO
TriggerOut TriggerOut
GND@
e The OR gate in the RESET path can be part of the reset supervisor or can be included in the

ASIC.

e The pullup on TCK insures that the OCI is disabled when the debugger is not plugged into
the target.

e TCK s an edge-sensitive signal and should be routed carefully to avoid problems with
transmission-line effects or crosstalk.

e An additional optional connection, RCK, between the ASIC and debug connector may be
used in conjunction with config UseRtck to throttle JTAG traffic.

5.2.2. Target Connection for FS2DI (2-wire) Cable

The System Navigator OE-2W target cable is an 18-inch, 10-position flat ribbon cable that mates
with a standard double-row square pin header such as 3M 2510-6002UB. The pinout of the
target connector is described in the following table.

Pin _ Signal /O Active Comments

1 VCC I -- Used by debugger to determine target power-on state.

2 TrigOut I High | (optional) TrigOut signal from OCI. If unused, connect
to GND.

3 GND -- -- Signal reference

4 SDAT /0 High Bi-directional FS2DI data signal

5 GND -- -- Signal reference

6 NRESET | I/O Low Bi-directional signal. Driven low by the debugger to

reset target system. Sampled by debugger to detect
target reset events. A pullup is typically included within
the ASIC or at board level.

7 GND -- -- Signal reference

8 SCLK ©) High FS2DI clock signal

9 GND -- -- Signal reference

10 | DBINST @) High Driven to logic 1 by the debugger. Could be used to

control board-level circuitry that depends on whether the
debugger is connected.
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Interface levels on the debugger connector are 3.3V TTL. Debugger inputs must be driven below
0.8V for logic 0 and above 2.0V for logic 1. Debugger outputs actively drive signals up to 3.3V.
ASIC inputs must be able to accept 3.3V input levels or the target needs to have level shifters
between the debugger and ASIC.

There is a keying notch on the connector to prevent mis-insertion, and the pins are numbered
sequentially along the short axis of the connector, as follows (top view):

o o o
10l o o o o o |2

A typical system implementation of the debugger interface is shown in the following schematic.

RESET vee
SUPERVISOR
ASIC
NRESET
vee vee
VCC
1 DEBUG 10K
%M CONNECTOR
1 2
3 2 TRIGOUT
3 1 TRIGOLU
g Efo DBINST SCLK
GND SDAT

e SCLK s an edge-sensitive signal and should be routed carefully to avoid problems with
transmission-line effects or crosstalk.

5.2.3. JTAG IR Bypass Support (System Navigator OE only)

The System Navigator OE supports a configuration item called JtagIRBypass, which allows a
bypass instruction to be given for a device in the JTAG chain.

The config JtagIRBypass command is a comma-separated list of IR values to select Bypass on
each core. Unspecified items default to -1 (all 1's).

Example usage:
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e Assume a JTAG chain of TDI -> controller -> flash -> M8051EW -> M8051EW -> TDO.
The IR length of the controller is 4 bits, the flash is 4 bits, and each MB0O51EW is 8 bits.

e Assume the Bypass instruction of the controller is binary 1000 and Bypass of all others is
the standard all-ones.

e The jtag chain is specified from TDO to TDlandisfi 8, 8, 4, 4 0.
e The config JTagIRBypass command is also specified from TDO to TDI and would be:
o config JtagIRBypass -1,-1,-1,8

Restriction: If JtaglRBypass has any specified items (not all defaulting to -1), the JTAG chain

must be a multiple of 8 bits. If cores other than M8051EWSs are on the chain, then the total IR

length of those cores must be a multiple of 8. If that is not the case, then the OE cannot be used.

The above example of fi8,8,4,40 is 24 bits, a multip
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