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1 Purpose

The Starcore DSP core used on the Argon Plus and
LV SoC’s from Freescale Semiconductor provides
numerous program and data tracing capabilities
through dedicated on-chip hardware modules.
This hardware is enabled through the CodeWarrior
for Starcore/SDMA 1.0 development and
debugging tool’s project settings interface. The
typical configuration for Nexus Tracing is shown
in Figure 1: Nexus Tracing Configuration.
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s Hardware Overview

Nexus Tracing on Argon using ARM Realview ICE (RVI)
and ARM Realview Trace (RVT)

PC Running Nexus Trace Port
CodeWarrior for Connegtion (Mictor)
StarCore/SDMA 1.0

Argon+/LV
Development
platform

ARM RVT ﬁ

JTAG
ARM RVI Connection

Ethernet connection

Figure 1: Nexus Tracing Configuration

Nexus Hardware Overview

The following chapter describes the Nexus hardware present to support real time tracing for
Starcore code execution. The Argon chipset contains a nexus hardware trace module. This
module takes multiple inputs for generating trace data either continuously or on a triggered basis.
The nexus module takes every input and generates Nexus Messages which are sent out the
physical port pins into a trace hardware buffer. These messages are generated when the Nexus
module is enabled and also based on the Nexus module’s settings.

SC140 Nexus

This is the core module for tracing on the Starcore DSP processor core. The nexus hardware
module works by creating and sending message packets into a trace buffer or to an external port
for extraction through a Trace port. Control of the Nexus interface can be through embedded
software or through JTAG register settings. This document will describe the latter type of control
using the CodeWarrior tool.

The Nexus hardware module provides the following capabilities:

* Instruction Tracing: The CodeWarrior tool interpolates execution between program discontinuities for
static program tracing. Supported instructions include:
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Nexus Hardware Overview

- Direct branches (BF, BRA, BREAK, BSR, BT, CONT, JF, JMP, JSR, JT, SKIPLS, TRAP)
- Indirect branches (CONT, JF, JMP, JSR, JT)

- Hardware Loops (LPMARKA, LPMARKB)

- Returns (RTE, RTERI, RTS, RTSTK)

* Data Tracing (reads and writes):

- 32 bit start and end addresses
- Inclusive of address range and endpoints

- Exclusive of address range and endpoints
* Data Tracing (Acquisition Channel: Captures writes to a specific address)
e Ownership

- Process ID comparison
- Data ID comparison

- Privilege level (Supervisor or User)
*  Watchpoint Trigger 1 for Program tracing can trigger start and end of tracing from:

- EOnCE module’s 6 Program Watchpoints (EDCAO-5)
- EOnCE module’s 1 Data Watchpoint (EDCD)

*  Watchpoint Trigger 2 for Program tracing can trigger start and end of tracing from:

- Four External Watchpoints (routed from ECT): WP1-4
- Process ID Match or Mismatch

*  Watchpoint Trigger 1 for Data tracing can trigger start and end of tracing from

- EOnCE module’s 6 Program Watchpoints (EDCAO-5)
- EOnCE module’s 1 Data Watchpoint (EDCD)

*  Watchpoint Trigger 2 for Data tracing can trigger start and end of tracing from

- Four External Watchpoints (routed from ECT): WP1-4
- Process ID Match or Mismatch

*  Core Profiling
- Six Profiling counters in two sets of three (DPU-A and DPU-B)

All Nexus packets can be configured with or without a timestamp. Adding a timestamp increases
message packet sizes by 24 bytes each.

Nexus Port Controller

The Nexus Port controller is a hardware module used as an arbitrator to configure the Nexus
module for use with other modules in the Argon System on Chip. Configuration options include:

*  Nexus Output Port mode: Defines Nexus Message port width: All variable length messages are port
aligned (data is extended to integer multiple of port width)
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s Hardware Overview
- Reduced Port mode 1: 8 pin Nexus Message Port
- Reduced Port mode 2: 16 pin Nexus Message Port

* Nexus Clock Control: Divides Nexus Clock from System Clock, must run Nexus interface no faster
than slowest Nexus client (AHB or StarCore)

System Clock

System Clock/2
System Clock/4
- System Clock/8

*  MSEO Configuration: Controls Message Start and Message End signaling for variable length message
packets
- 1 bit MSEO control provides a single pin interface
- 2 bit MSEO control provides slightly improved message signaling and is the recommended setting
to be used with an ARM RVT
* Data Rate Enable Control
- Single Data Rate Control-Nexus messages clocked on rising edge of Nexus clock (Compliant with
IEEE-ISTO 5001-2003 standards)
- Double Data Rate Control-Nexus messages clocked on rising and falling edge of Nexus clock
(which is also divided by 2).

* Time Stamp Control: Enables or Disables Timestamp counter input to Nexus module

- Free Running Counter (default)
- Absolute Time stamp or relative time stamp modes

- Start and stop on trigger events

Nexus Trace Buffer

The Nexus trace buffer consists of a 4096 Byte block of internal RAM (32 bits wide) used to
capture Nexus message packets. This buffer can be used as an alternative way of using the Nexus
trace capabilities through embedded software control. If the end user wishes to have some type of
Nexus trace analysis or capture on the embedded platform itself then this buffer can be used for
that purpose. This document only discusses Nexus Tracing through the CodeWarrior Tools. To
program the Nexus module for embedded tracing, see the Argon+ or Argon LV L3 specifications
and user guides.

Nexus Port FIFO

The Nexus Port also incorporates a 32 Message deep (message depth varies with message size
and packing) FIFO. This FIFO can be set to stall the DSP or to suppress data messages and
several depth settings.
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Configuration of Nexus for Starcore/SDMA 1.X

3 Configuration of Nexus for Starcore/SDMA 1.X

The following section describes the CodeWarrior for StarCore and SDMA 1.x Nexus
configuration panels and what each option does.

Nexus Configuration

Figure 2: Nexus Configuration shows the CodeWarrior for StarCore and SDMA 1.x tool’s Nexus
Configuration screen. This screen is primarily used to setup the Argon’s Nexus Hardware
interface so that it will function correctly with external trace capture hardware; typically this is an
ARM RVT or a logic analyzer. The settings shown in Figure 2: Nexus Configuration below are
typical settings for the ARM RVT with the DSP core clock speed set to 208 MHz. These settings
can be interpreted as:

* Nexus Tracing is on (Enable Nexus)

* Nexus Port using 2 bit Message Start/End Output signaling (2-bit MSEO)
*  Nexus Port clock = System clock /2 (Clock Divisor)

e Nexus Port is 16 bits wide (Port Mode)

* Post Trigger Fill is disabled

*  Timestamps are disabled

* DDR mode not used

* Trigger position set to 0% (not used when Post Trigger Fill is disabled)

*  Trace Buffer depth set to 2 million Nexus Messages (RVT buffer is 8Mbytes, Nexus messages average
in size to about 4 bytes each)
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iguration of Nexus for Starcore/SDMA 1.X

StarCore Stationery Settings [nexus_example.mcp]

E Target Settings Panels

E Mexus Canfiguration

v Build Extras 1=
Runtime Settings
w File Mappings

- Source Trees

‘e StarCare Ervironm...

=+ Debugger

- Other Executables
- Debugger Settings
- Remote Debugging
- Hemote Debug Opt...
- Mesuz Configuration
- Memus Data Trace ...
- Mexus General Tra...
- Mexuz Program Tra...ﬂ

— v Enable Mexus

— Capture Mode
v 2-bit MSED

Clack Divigor IS_I.Jstem Clock /2 j

= Linker [ Post Trigger Fil Port Mode |F|en:|uu:eu:| Mods 2 LI
to Linker . _ -

= Editar [T TimeStamp Trigger Positian ||:|
e Cuztam Kewwards [~ Double Data Rate Trace Buffer Depth (2000000

Factom Settings

B ewert

Irpart Fanel... | Export Panel... |

ok |

Cancel |

Apply |

Figure 2: Nexus Configuration

Table 1: Nexus Configuration Options describes in more detail each of the available settings and
how they can be interpreted.
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Configuration of Nexus for Starcore/SDMA 1.X

Name Settings Description Typical
Setting
with RVT
Enable On/Off Enable Nexus Hardware module On
Nexus
2-bit MSEO On/Off Enable 2 bit State machine. Allows faster | On
message writes to Nexus Trace Buffer
Post On/Off Enabling this causes the RVT trace buffer | Off
Trigger Fill to continue to fill past the Trigger position
setting until the trace buffer is full.
Time On/Off Enables Timestamp input to Nexus On if Time-
Stamp Module stamps are
required
Double On/Off Divides Nexus Data clock by 2 and sends | Off
Data Rate data out on both edges of divided clock
Clock SysClk Setting to clock Nexus data output to trace | SysClk/2'
Divisor SysClk/2 hardware.
SysClk/4
SysClk/8
Port Mode Reduced Mode 1 | Set 8 bit message port width Reduced
Reduced Mode 2 | or Mode 2
Set 16 bit message port width?.
Trigger 0to 100 % Sets the depth at which the trigger pointin | Up to User
Position the RVT trace buffer will run. (50% implies
triggering occurs when RVT trace buffer is
50% full). Enabling this with post trigger
Fill enabled will capture trace before and
after a trigger point.
Trace 0 to 2000000 RVT buffer depth in terms of Nexus 2,000,000
Buffer Messages, maximum of 2 million or less
Depth messages®.

Table 1: Nexus Configuration Options

1. This setting should maintain the Nexus port at an equal or slower rate than the StarCore clock
rate. If System clock is running at 416 MHz and StarCore is running at 208 MHz then clock
divisor should be System Clock/2.

2. ARM RVT only supports up to a 16 bit trace interface.

3. Nexus Trace retrieval time increases proportionally to Trace Buffer depth

Nexus Program Trace Configuration

Figure 3: Nexus Program Trace Configuration shows the Nexus Program Trace Configuration
panel. This panel allows the user to configure program tracing on a triggered basis and to allow
timestamps to occur on a triggered basis also. If this is not configured, the Nexus module will
output all program trace messages to the trace buffer and quickly over run it! There are two
program trace trigger pairs. The first uses EOnCE events to start and stop program tracing. These
can be setup using the EOnCE configuration tool, and provide advanced triggering capabilities

A Guide for Nexus Tracing on Argon
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iguration of Nexus for Starcore/SDMA 1.X

based on program counter, counters, and data accesses. The second uses 4 External Watchpoints
which can be configured through the Argon’s embedded cross trigger module’s channels (ECT)
and/or Process ID comparisons. Additionally Time Stamps can be placed on specific trigger start

and end events also configured through ECT.

StarCore Stationery Settings [nexus_example.mcp]

B Target Settings Panels B Mewus Program Trace Configuration

Other Executables

s Source Trees = [w Program Trace through Triggering only

StarCore Environm... v Enable watchpaint Trigger [(WT1]
= Linker

i Linker Program Trace Start Trigger |EDCAQD =
=} Editor .

. Custom Kepwords Program Trace End Trigger [Epch =
=+ Debugger W Enable W atchpoint Trigger fawT 2]

- Mesuz Configuration

. Mesuz Data Trace .. [v Tirme Stamp through Triggering only
-~ Mesus General Tra...

Sta: [ E1 W E2 [ E3 [ E4
-+ Mewusz Program Tra...

- Prafiler End:l E1 | E2 | E3

- 5C100 Debugger T...
- Source Folder Map... vl

[v Relative Time Stamp

~ Debugger Settings Program Trace Start Trigger |E:-:terna| WP 2 j
- Remaote Debugging .
- Remote Debug Opt.. Program Trace End Trigger |F'ID rmatch j

| E5 | EE [ EV [ E&
[ E5 W EE [ EV [ EB

[+ Compute target address for DEMs

Factory Settings Fewvert

Irnport Fanel... | E=port Fanel... |

ok,

| Cancel | Apply |

Figure 3: Nexus Program Trace Configuration

Table 2 Shows the Settings for the program tracing.
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Configuration of Nexus for Starcore/SDMA 1.X

Name Settings Description

Program Trace On/Off Turns Hardware trace triggering on and off.
through When this is on program tracing only
Triggering Only
Enable On/Off Enables triggering of Nexus Program Trace for
Watchpoint EONCE trigger events
Trigger WTH1
Program Trace None Selects start of tracing as an EOnCE event
Start Trigger EDCAO

EDCAT

EDCA2

EDCAS3

EDCA4

EDCA5

EDCD
Program Trace None Selects end of tracing as an EOnCE event
End Trigger EDCAO

EDCAT

EDCA2

EDCAS

EDCA4

EDCA5

EDCD
Enable On/Off Enables triggering of Nexus Program Trace for
Watchpoint ECT channel triggers and Process ID
Trigger WT2 matching or mismatching
Program Trace External WP1 Selects start of tracing as an ECT channel 0
Start Trigger External WP2 Selects start of tracing as an ECT channel 1

External WP3
External WP4
PID Match

PID Mismatch

Selects start of tracing as an ECT channel 2
Selects start of tracing as an ECT channel 3
Selects start of tracing when PID or DID = set
PID or DID (with Mask)

Selects start of tracing when PID or DID != set
PID or DID (with Mask)

Program Trace

External WP1

Selects end of tracing as an ECT channel 0

End Trigger External WP2 Selects end of tracing as an ECT channel 1
External WP3 Selects end of tracing as an ECT channel 2
External WP4 Selects end of tracing as an ECT channel 3
PID Match Selects end of tracing when PID or DID = set
PID or DID (with Mask)
PID Mismatch Selects end of tracing when PID or DID = set
PID or DID (with Mask)
Time Stamp On/Off Turns timestamps on/off for program flow
through between ECT events only
Triggering Only
Start E1 On/Off This is an event trigger from the embedded

cross trigger module. ECT SC140
CTI cti_trig out[7]

A Guide for Nexus Tracing on Argon
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Start E2 On/Off This is an event trigger from the embedded
cross trigger module. ECT SC140
CTI cti_trig out[6]

Start E3 On/Off Not Connected on Argon+, Argon LV
Start E4 On/Off Not Connected on Argon+, Argon LV
Start E5 On/Off Not Connected on Argon+, Argon LV
Start E6 On/Off Not Connected on Argon+, Argon LV
Start E7 On/Off Not Connected on Argon+, Argon LV
Start E8 On/Off Not Connected on Argon+, Argon LV
End E1 On/Off This is an event trigger from the embedded

cross trigger module. ECT SC140

CTI cti_trig out[7]
End E2 On/Off This is an event trigger from the embedded

cross trigger module. ECT SC140
CTI cti_trig out[6]

End E3 On/Off Not Connected on Argon+, Argon LV

End E4 On/Off Not Connected on Argon+, Argon LV

End E5 On/Off Not Connected on Argon+, Argon LV

End E6 On/Off Not Connected on Argon+, Argon LV

End E7 On/Off Not Connected on Argon+, Argon LV

End E8 On/Off Not Connected on Argon+, Argon LV

Relative Time On/Off Changes Time stamps from absolute values to
Stamp relative values

Compute target On/Off Enables address decoding by CodeWarrior for
address for Direct Branch Messages?

DBMs

Table 2: Nexus Program Trace Options

1. Please note that ECT Channel mappings range from O to 3 on the ECT module, which
correspond to Nexus External WP1 to 4 on the Nexus module.
2. This feature will likely be removed in future tool releases and translation will always be

enabled.

Nexus Data Trace Configuration

Figure 4: Nexus Data Trace Configuration shows the Nexus Data Trace Configuration panel.
This panel is used to configure four hardware data trace modules and to use two hardware Data
trace triggers to set triggers to limit data tracing to a start and end time, with out these triggers data
trace messages will be generated for all data trace accesses defined in the control panel.

A Guide for Nexus Tracing on Argon
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Configuration of Nexus for Starcore/SDMA 1.X

StarCore Stationery Settings [nexus_example.mcp]
B Target Settings Panels R Mesuz Data Trace Configuration
> Source Trees ||~ Data Trace Channel

‘. StarCare Environm..

= Linker ' DTSA1|017010  DTEA1 017018 Mode|Read t v v| Range in Range |
- Linker DTSa2[oams  DTEAZ[Dam4 Read  ~ ]
=+ Editar "‘ tMode|Rea

“ee Cistom Keypwaords DT 543 0x0 DTEAZ IF Mode W
= Debugger DTSAd :
- Other Executables 00 DTEA4 0-0 Mode |Dizable -

- Debugger Seftings
- Remate Debugaing
- Remote Debug Opt...
- Mexuz Configuration [v Enable'wT1 Triggering [v Enable \WTZ2 Triggering

- Mewuz Data Trace .. : .

T Start T - -
. Mesus General Tra. race atart ngger (FnpCan Trace Start Trigger |E xtermal WH 1
- Mexuz Program Tra... Trace End Trgger [EpCal - Trace End Trigger |PID match -

- Profiler
- SC100 Debugger T...
- Source Folder Map... v|

Owerun Contral |Sta|| CPU when 324tk full
[v Data Trace through Triggering only

Factory Setting$| Rewvert | Impaort Panel... | Ew=port Panel... |

K | Cancel | Apply |

Figure 4: Nexus Data Trace Configuration

Table 3: Nexus Data Trace Configuration Options gives details on the Nexus Data Trace
configuration options which are available.
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iguration of Nexus for Starcore/SDMA 1.X

Name Settings Description
DTSA1 32 bit Address Start Address for Data trace channel
DTEA1 32 bit Address End Address for Data trace channel. End
Address must be greater than or equal to start
address or no tracing will occur.
Mode Disabled Data tracing is disabled
Read Data tracing is for Read access
Write Data tracing is for Write access
Read and Write Data tracing is for Read/Write access
Range In Range In Range will trace all data from Address =
DTSA1 to Address = DTEAT1
Outside Range Outside Range will trace all data access
excluding Address= DTSA1 to Address =
DTEA1
DTSA2 32 bit Address Start Address for Data trace channel
DTEA2 32 bit Address End Address for Data trace channel. End
Address must be greater than or equal to start
address or no tracing will occur.
Mode Disabled Data tracing is disabled
Read Data tracing is for Read access
Write Data tracing is for Write access
Read and Write Data tracing is for Read/Write access
Range In Range In Range will trace all data from Address =
DTSAZ2 to Address = DTEA2
Outside Range Outside Range will trace all data access
excluding Address= DTSA2 to Address =
DTEA2
DTSA3 32 bit Address Start Address for Data trace channel
DTEA3 32 bit Address End Address for Data trace channel. End
Address must be greater than or equal to start
address or no tracing will occur.
Mode Disabled Data tracing is disabled
Read Data tracing is for Read access
Write Data tracing is for Write access
Read and Write Data tracing is for Read/Write access
Range In Range In Range will trace all data from Address =
DTSAS3 to Address = DTEAS3
Outside Range Outside Range will trace all data access
excluding Address= DTSA3 to Address =
DTEA3
DTSA4 32 bit Address Start Address for Data trace channel
DTEA4 32 bit Address End Address for Data trace channel. End
Address must be greater than or equal to start
address or no tracing will occur.
Mode Disabled Data tracing is disabled
Read Data tracing is for Read access
Write Data tracing is for Write access
Read and Write Data tracing is for Read/Write access

A Guide for Nexus Tracing on Argon
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Configuration of Nexus for Starcore/SDMA 1.X

Range In Range In Range will trace all data from Address =
DTSA4 to Address = DTEA4
Outside Range Outside Range will trace all data access
excluding Address= DTSA4 to Address =
DTEA4
Overrun No Stall or Suppression | Options for holding off data tracing by delaying
Control Stall CPU when "4 full | the CPU or ending the data tracing at specific
Stall CPU when "2 full | thresholds of the Nexus port’s output FIFO .
Stall CPU when %4 full | Setting to no Stall or Suppression will allow the
Suppress Trace when 4 | FIFQ to free run.’
full
Suppress Trace when 12
full
Suppress Trace when %
full
Data Trace On/Off Allows Data Tracing to start and end on specific
through trigger events such as EOnCE events or
Triggering hardware Watchpoints
Only
Enable On/Off Enables triggering of Nexus Data Trace for
WTH1 EONCE trigger events
Trace Start None Selects start of tracing EOnCE event
Trigger EDCAO
EDCA1
EDCA2
EDCA3
EDCA4
EDCA5
EDCD
Trace End None Selects end of tracing EOnCE event
Trigger EDCAO
EDCA1
EDCA2
EDCA3
EDCA4
EDCA5
EDCD
Enable On/Off Enables triggering of Nexus Program Trace for
WT2 ECT channel triggers and Process ID matching

or mismatching

Trace Start
Trigger

External WP1
External WP2
External WP3
External WP4
PID Match

PID Mismatch

Selects start of tracing as an ECT channel 0
Selects start of tracing as an ECT channel 1
Selects start of tracing as an ECT channel 2
Selects start of tracing as an ECT channel 3
Selects start of tracing when PID or DID = set
PID or DID (with Mask)

Selects start of tracing when PID or DID = set
PID or DID (with Mask)

A Guide for Nexus Tracing on Argon
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Trace End External WP1 Selects end of tracing as an ECT channel 0
Trigger External WP2 Selects end of tracing as an ECT channel 1
External WP3 Selects end of tracing as an ECT channel 2
External WP4 Selects end of tracing as an ECT channel 3
PID Match Selects end of tracing when PID or DID = set
PID or DID (with Mask)
PID Mismatch Selects end of tracing when PID or DID != set
PID or DID (with Mask)

Table 3: Nexus Data Trace Configuration Options

1. This feature is used when data tracing may create large amounts of data which are placed into
the output FIFO faster than the connecting hardware (such as an ARM RVT) can read the data
out.

Nexus General Trace Configuration

The General Trace Configuration Panel (see Figure 5: Nexus General Trace Configuration) is
used to control additional features of the Nexus hardware and port interface. These include Nexus
Output event generation to an output pin, Nexus Input Event control, Data Acquisition, and
Process ID based tracing settings.

-

StarCore Stationery Settings [nexus_example.mcp]

H Target Settings Panels B Mexuz General Trace Configuration
Source Trees -
‘e StarCore Ervironm...

[ Enable watchpoint Meszaging
EWTO Triggering

=} Linker
i Linker EOC-EVTO Canbral |Dn occurence of YWatchpoint j
= :El:lih:ur [ EDCAD [ EDCA1 [ EDCA2 [~ EDCA3Z [ EDCAd
e Custom Keywords
~. Debugger [ EDCAS [~ EDCD [ Esternal ' atchpoints #1-#4

Other Executables —
- Debugger Seftings EVTI I:.:.ntn:.||F|:|r Synchranization [Proaram & Data Trace) ﬂ

- Remaote Debugging [v Enable Data Acquisition

- Remate Debug Opt.. D ata Acquizition Address [0w 7010
- Mexuz Configuration

~ Mexus Data Trace .. [~ Enable Yendar Defined Trace |~ Enahble Ownerzhip Trace
- MWesus General Tra...

- Mesuz Program Tra...

- Prafiler FIC[31:24] |bODOO0O000 PMSK[31:15] |000000000

- 5C100 Debugger T... PIC[23:16] |hO0000000 [ Supervizor Privilege
- Source Folder Map... v|

Process D comparizon

Factony Seltings| Rewvert | Irport Panel... | Export Panel... |

Ok | Cancel | Apply |

Figure 5: Nexus General Trace Configuration

Table 4 Shows details on each of the controls for the Nexus General Trace Configuration panel.
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Configuration of Nexus for Starcore/SDMA 1.X

Name Settings Description
Enable On/Off Turns On/Off Nexus Message
Watchpoint generation when a watchpoint is hit
Messaging
EOC-EVTO On Occurrence of Event Trigger Output occurs when
Control Watchpoint below events occur.
On Entry into System Level | Event Trigger Output occurs when
Debug Mode Starcore enters debug mode
EDCAO0 On/Off Enables EVTO toggle around EDCAO
EDCA1 On/Off Enables EVTO toggle around EDCA1
EDCA2 On/Off Enables EVTO toggle around EDCA2
EDCA3 On/Off Enables EVTO toggle around EDCA3
EDCA4 On/Off Enables EVTO toggle around EDCA4
EDCA5 On/Off Enables EVTO toggle around EDCA5
EDCD On/Off Enables EVTO toggle around EDCD
External On/Off Enables EVTO toggle around ECT
Watchpoints 1- channel mapped trigger signals
4
EVTI Control For Synchronization Event Trigger Input: Causes next
(Program & Data Trace) Program or Data Trace message to be a
Synchronization message1 when EVTI
pin is toggled high to low
Assert debug requestto | fayg processor when EVTI pin is
processor toggled high to low
Disabled No EVTI pin control
Enable Data On/Off
Acquisition
Data 32 bit Address Address to Trace Data Writes
Acquisition
Address
Enable Vendor On/Off Creates Nexus Messages containing
Defined Trace DPU counter data®
Enable On/Off Sends a Nexus message whenever PID
Ownership or Data device ID changes
Trace
PIC[31:24] 8 bit value Process ID mask
PIC[23:16] 8 bit value Data ID mask
PMSK][31:15] 17 bit value Masks out which bits in
PID|DID|Supervisor (PIC[31:24] |
PIC[23:16] | Supervisor bit) bits are
being used for comparisons (eg all ‘1’s
will cause an exact comparison)3
Supervisor On/Off Single Bit for comparisons in Supervisor
Privilege mode(on) or User Mode (off)

Table 4: Nexus General Trace Options

1. Synchronous messages contain a full address; subsequent messages only contain addresses

with bits which have changed.
2. DPU counters are configured in profiler options

A Guide for Nexus Tracing on Argon
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3. Process ID comparisons can be configured with a PID, DID and Supervisor/User bit wise
settings. Additionally each of these settings can have a specific bit mask to mask on or off the
comparisons of the PID, DID and Supervisor/User settings. For Example: PID = OxF0, DID
= 0x OF S/U = 0x1. To see all PID matches for the PID and DID settings but to see them for
Supervisor mode and User mode: PMSK = PID | DID | S/U = Ox11111111111111110b or
Ox1FFFE. This causes the PID and DID comparisons to occur, but the S/U bit comparison
will not be used.

Configuration of EOnCE

The EOnCE module provides dedicated hardware for generating real time signaling of events
which occur while code is executing. These events can be used by the Nexus module to trigger
tracing on and off, and to setup more advanced sequenced triggering configurations for program
flow and data tracing. The EOnCE Data and Address Detection channels are used to configure
hardware breakpoints and hardware watchpoints. These are used as shared resources by the
debugger. For example, if the user assigns three hardware breakpoints, then these three addresses
will be configured on the EOnCE EDCAO, EDCA1, and EDCA?2 detection channels (provided
these are the first three HW Breakpoints or Watchpoints being set).

EE Pins Controller (Control)

The EOnCE control tab (see Figure 6: EOnCE Control Settings) is used to configure the EE pin
signals used by the embedded cross trigger (ECT). These signals can be routed into and out of the
ECT to other hardware modules on the Argon platform. A total of 2 pins are configurable as
outputs on the DSP’s ECT. These signals can be routed to other ECT inputs on the ARM, SDMA,
or Platform ECT interfaces. EE Pin 1 through 5 are not available on the Argon platform and are
present in the tool for future hardware designs which may implement these signals. The EE pin
signals are described in Table 5: EOnCE Control Settings.

A Guide for Nexus Tracing on Argon
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Configuration of EOnCE

x

Contral | EDCAD| EDCAT | EDCAZ | EDCAZ| EDCA4 | EDCAS | EDCD | Counter | Selector| Trace |

EE Pins Controller

EE Pin(0: " output; detection by EDCAD € input: enable EDCAD event
EE Fin1: " output; detection by EDCAT " gutput: Debug &ck. % input: enable EDC&1 event
EE Pin2: " output; detection by EDCA2 % input enable EDCAZ event
EE Fin 3: " output; detection by EDCAZ  {* output: ERCY Receive register iz FULL
" input; enable EDCAZ event
EE Pin 4 : £ output: detection by EDESd ) output: data i ETESHT Tiransmit register is BESDYT
% input: enatle EDCaS event
EE Pin5: £ nutput: detection by EDCAS % input: enable EDCAS event
EEL Fin : %" output; detection by EDCD " input; enable EDCD event

0K I Cancel

Figure 6: EOnCE Control Settings

Name Settings Description
EE Pin 0 | output: detection by EDCAOQ Not Connected
input: enable EDCAQ Input from ECT (sin_ee_in[0]) enables
EDCAO event on rising edge
input: debug request Not Connected
EE Pin 1 output: detection by EDCA1 Not Connected
output: debug ack Not Connected
input: enable EDCA1 Not Connected
EE Pin2 | output: detection by EDCA2 Not Connected
input: enable EDCA2 Not Connected
EE Pin 3 | output: detection by EDCA3 Not Connected
output: ERCV receive register full | Not Connected
input: enable EDCA3 Not Connected
EE Pin 4 | output: detection by EDCA4 Not Connected
input: enable EDCA4 Not Connected
EE Pin5 | output: detection by EDCA5 Not Connected
input: enable EDCA5 Not Connected
EED Pin output: detection by EDCD Not Connected
input: enable EDCD Input from ECT (sin_eed_in) enables
EDCD on rising edge

Table 5: EOnCE Control Settings

Address Event Detection Channel (EDCAO through 5)

The EOnCE module supports 6 address detection units for generating address based events.
These events can be generated to cover a single address, an address range or exclude either.

A Guide for Nexus Tracing on Argon
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Address events can be on data address bus A, data address bus B, both data address busses A and
B, or based on the program counter (instruction bus). Additionally these events can be configured
to only trigger after prior events or signals have occurred. Figure 7: EOnCE Address Event
Detection Channel Settings shows the configuration panel for EDCA1 which is identical to the
other 5 configuration panels for Address Event Detection Channels.
x
Contiol | EDCA0 EDCAT | EDCA2 | EDCAZ | EDCA4 | EDCAS | EDCD | Courter | Selector | Trace |
Address Event Detection Channel 1
BusSelection: " XABA " XABB (" ®ABAandX4BB % PC
fccess Type: [ Read 1 wiie * Fead or 'Wiite
Comparator & [Hex 22 bits]:leEﬂfEBEED v - = [ [
Comparator B [Hex 32 bitz] : {00 " = 1= [ [
Comparators Selection :  fonly  © Bonly  AandB AorB
Enable after Event On :
" Disabled @ EDCAD ¢ EDCA1 ¢ EDCA2 EDCA3 ¢ EDCA4
" EDCAS  EDCD " Counter " EE pinz " Enabled
Mask [Hex 32 bitz] : IEI:-:ffffffff
OF. I Cancel |
Figure 7: EOnCE Address Event Detection Channel Settings
Table 6: EOnCE Event Detection Configuration Settings shows the definitions for Address Event
Detection Channel settings.
A Guide for Nexus Tracing on Argon
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XABA and XABB
PC

Name Settings Description
Bus Selection XABA Event detection on data bus A
XABB Event detection on data bus B

Event detection on data bus A or B'
Event detection on Program Counter

Access Type Read Detect on Read access
Write Detect on Write access
Read or Write Detect on Read or Write access
Comparator A 32 bit Value Value to compare with bus
= Bus equals value
I= Bus not equals value
> Bus greater than value
< Bus less than value
Comparator B 32 bit Value Value to compare with bus
= Bus equals value
I= Bus not equals value
> Bus greater than value
< Bus less than value
Comparator A only Use Comparator A
Selection B only Use Comparator B
Aand B Use logical AND of Comparator A and
Comparator B
AorB Use logical OR of Comparator A and
Comparator B
Enable After Event Disabled Disable this event
On2 EDCAQ Trigger this event after EDCAOQ occurs
EDCAT Trigger this event after EDCA1 occurs
EDCA2 Trigger this event after EDCA2 occurs
EDCAS3 Trigger this event after EDCAS3 occurs
EDCA4 Trigger this event after EDCA4 occurs
EDCA5 Trigger this event after EDCA5 occurs
EDCD Trigger this event after EDCD occurs
Counter Trigger this event after counter
decrements past 0
EE pins Trigger this event after ee pin 0 signal
Enabled Always enable this event
Mask 32 bit value Mask the comparison values with this bit

mask®

Table 6: EOnCE Event Detection Configuration Settings

1. A and B mode performs a comparison of data address bus A on Comparator A and data

address bus B on Comparator B
2. Note that enabling EDCA(N) after Event on EDCA(N) is not a valid configuration though the
tool exposes it in the EDCA interface (eg EDCA4 enabled after event on EDCA4).

3. Address Masking will automatically ignore the lsb(s) for WORD and LONG access types
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Data Event Detection Channel (EDCD)

The EOnCE module has one Data Event channel which can be configured to compare data reads
or data writes of different access sizes to a specific value (which can also be bit masked). This
event can be enabled by the occurrence of other events or be configured to always be enabled.

Contiol | EDCA0 | EDCAT | EDCAZ | EDCA3| EDCA4 | EDCAS EDCD | Counter | Selector | Trace |

Accezs Type

Data Event Detection Channel

¢ Read ( ‘Wwiite

Reference Walue [Hex 32 bitz] :  [0=0 * = = s ¢

task [Hex 32 hitz] :

Enable after Event On :
' Disabled
" Counter

IDHffffffH

x|

" EDCAD " EDCa] i~ EDCAZ " EDCA3Z EDCAd

" EED pin

" EDCAS
" Enabled

Access Wwidth Gelection © ™ Byte

" wiord 7 Long

OF. I Cancel

Figure 8: EOnCE Data Event Detection Channel Settings
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Name Settings Description

Access Type Read Trigger on Read access
Write Trigger on Write access

Reference Value 32 bit Value | Value to compare with bus
= Bus equals value
I= Bus not equals value
> Bus greater than value
< Bus less than value

Mask 32 bit value | Value to bit Mask reference value (set bits are used,

cleared bits are not)

Enable After Event Disabled Disable this event

On EDCAO Trigger this event after EDCAO occurs
EDCAT Trigger this event after EDCA1 occurs
EDCA2 Trigger this event after EDCA2 occurs
EDCA3 Trigger this event after EDCAS3 occurs
EDCA4 Trigger this event after EDCA4 occurs
EDCAS5 Trigger this event after EDCAS occurs
Counter Trigger this event after counter decrements past 0
EED pin Trigger this event after EED pin signal
Enabled Always enable this event

Access Width Byte 8 bit accesses

Selection Word 16 bit accesses
Long 32 bit accesses

Table 7: EOnCE Data Event Detection Settings

Event Counter (Counter)

The EOnCE Counter allows for EOnCE Address channel events, EOnCE data channel events,
clock cycles, DEBUGEV instructions, execution sets and trace events to be counted before
This allows for advanced triggering options such as triggering after
multiple instances of an event occur, a specific number of clock cycles (specific time),
DEBUGEY instructions, trace events, or execution sets. Figure 9: EOnCE Counter Settings
shows the Counter settings panel.

enabling other events.
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x

Conrol | EDCAD| EDCAT | EDCAZ | EDCAZ| EDCA4 | EDCAS | EDCD  Counter | Selector| Trace |

Event Counter

‘what to count : Enable after Event On :
+ EDCAD  EDCAT " EDCAZ " Mone " EDCAD " EDCAT
" EDCA3 " EDCA4 " EDCAS " EDCAZ = EDCA3  EDCA4
" EDCD " executions of DEBUGEY instruction " EDCAS " EDCD ™ EEZ pin
" Trace Event € Esecution Sets © Care Clack

Ewent Counter Value [Hex 32 bits] : w9

[ Extension Counter Yalue [Hex 32 bits] : 00

0K I Cancel |

Figure 9: EOnCE Counter Settings

Table 8: EOnCE Counter Settings shows the definition of all of the counter settings for the
EOnCE counter.
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Name Settings Description
What to Count EDCAO Count EDCAO events
EDCA1 Count EDCA1 events
EDCA2 Count EDCAZ2 events
EDCA3 Count EDCAS events
EDCA4 Count EDCA4 events
EDCA5 Count EDCAD5 events
EDCD Count EDCD events
DEBUGEYV instructions Software Breakpoints
Trace Event EONCE Trace Event
Execution Sets Number of execution sets
Core Clock # of Clock ticks
Enable after Event None Counter is disabled
On EDCAO Counter enabled after EDCAO event
EDCA1 Counter enabled after EDCA1 event
EDCA2 Counter enabled after EDCA2 event
EDCA3 Counter enabled after EDCA3 event
EDCA4 Counter enabled after EDCA4 event
EDCA5 Counter enabled after EDCA5 event
EDCD Counter enabled after EDCD event
EE2 Pin Counter enabled after EE2 pin toggle
Enabled Counter always enabled to count
Event Counter Value | 31 bit value Value to count. Counter triggers when
count decrements past 0 so a value of 9
will trigger the counter event on the 101"
instance of “What to Count”
Extension Counter 31 bit value Extended count to increase the range of
Value the counter

Table 8: EOnCE Counter Settings

The counter will count “What to Count” and will trigger a counter event on the (Event Counter +

1)th time the “What to Count” event occurs. The counter event can be used to enable other
EOnCE events. It can also be enabled (started) by other EOnCE events as well.

Event Selector (Selector)

The event selector tab (see Figure 10: EOnCE Event Selector Settings) allows for EOnCE events
to trigger four different actions: Entry to Debug Mode (halts processor with a HW BP), cause a
Debug Exception to occur, cause tracing to virtual trace buffer to start, and cause tracing to end.
Each of the four cases can logically AND or logically OR the events so a combination of events is
required for the action to be taken or multiple events can cause the action to be taken.
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x

Contiol | EDCAD | EDCAT | EDCAZ | EDCA3 | EDCA4 | EDCAS | EDCD | Counter Selestor | Trace |

Event Selector

Event[z] to Enter DEBUG Mode  Of { AMD Event[z] to Enter DEBUG Exception: ¢ OF " AND

DEBUG Mode kMazk: DEBUG Exception Mazk
[~ EDCAS [~ EDCA4 [~ EDCAZ v ] [~ EDCAR [ EDCA4 | EDCAS [ EDCAZ

[T EDCA1 [~ EDCAD [~ DEBUGEY [T EDCa1 [~ EDCAOD [ DEBUGEY

[ EE4 [T EE3 [ EE2 [~ EE1 " EE4 [T EE3 [ EE2Z [ EE1

[~ EED [C COUNT [~ EDCD [~ EED [T COUNT [~ EDCD

Ewvent(s] to Enable Trace : + OR  AMD Ewvents to Dizable Trace : * OR i AND
———— DEBUG Enable Trace kMask DEBUG Disable Trace Mask———————
[T EDCAS [~ EDCA4 [T EDCA3 [ EDCAZ [T EDCAS [~ EDCA4 [~ EDCAZ [~ EDCAZ

[T EDCA1 [~ EDCAD [~ DEBUGEY [ EDCA1 [~ EDCAD [ DEBUGEY

[~ EE4 [T EE3 [ EE2 [ EE1 [~ EE4 [T EE3 [ EE2 [~ EE1

[ EED [T COUNT [~ EDCD [~ EED [T COUNT [T EDCD

0k I Cancel

Figure 10: EOnCE Event Selector Settings
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Table 9: EOnCE Selector Options shows the settings available for the Event Selector.

Name Settings Description
Event to Enter Debug Halts StarCore on:
mode EDCA5 Address Channel 5 Event
EDCA4 Address Channel 4 Event
EDCA3 Address Channel 3 Event
EDCA2 Address Channel 2 Event
EDCA1 Address Channel 1 Event
EDCAO0 Address Channel 0 Event
DEBUGEV DEBUGEYV Instruction occurs
EE4 EE pin 4 Event
EE3 EE pin 3 Event
EE2 EE pin 2 Event
EE1 EE pin 1 Event
EEO EE pin 0 Event
COUNT Counter Event
EDCD Data channel detection Event
Event to Enter Debug Causes Debug exception on:
Exception EDCA5 Address Channel 5 Event
EDCA4 Address Channel 4 Event
EDCA3 Address Channel 3 Event
EDCA2 Address Channel 2 Event
EDCA1 Address Channel 1 Event
EDCAO Address Channel 0 Event
DEBUGEV DEBUGEYV Instruction occurs
EE4 EE pin 4 Event
EE3 EE pin 3 Event
EE2 EE pin 2 Event
EE1 EE pin 1 Event
EEO EE pin 0 Event
COUNT Counter Event
EDCD Data channel detection Event
Event to Enable Enables EOnCE (or VTB) Tracing on:
Trace Mask EDCA5 Address Channel 5 Event
EDCA4 Address Channel 4 Event
EDCA3 Address Channel 3 Event
EDCA2 Address Channel 2 Event
EDCA1 Address Channel 1 Event
EDCAO0 Address Channel 0 Event
DEBUGEV DEBUGEYV Instruction occurs
EE4 EE pin 4 Event
EE3 EE pin 3 Event
EE2 EE pin 2 Event
EE1 EE pin 1 Event
EEO EE pin 0 Event
COUNT Counter Event
EDCD Data channel detection Event
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Event to Disable
Trace Mask

EDCA5
EDCA4
EDCA3
EDCA2
EDCA1
EDCAO
DEBUGEV
EE4
EE3
EE2
EE1
EEO
COUNT
EDCD

Disables EOnCE (or VTB) Tracing on:
Address Channel 5 Event
Address Channel 4 Event
Address Channel 3 Event
Address Channel 2 Event
Address Channel 1 Event
Address Channel 0 Event
DEBUGEYV Instruction occurs
EE pin 4 Event

EE pin 3 Event

EE pin 2 Event

EE pin 1 Event

EE pin 0 Event

Counter Event

Data channel detection Event

Table 9: EOnCE Selector Options
1. Entering Debug state causes a Hardware breakpoint to occur. On the StarCore processor a

Hardware breakpoint can be subject to “skidding”, meaning it can miss (run past) the actual
assembly opcode by up to 3 instructions.

Trace Unit (Trace)

The EOnCE Trace configuration sets up the type of trace data and control for EOnCE tracing
which can be piped to the VTB (virtual trace buffer). VTB tracing is configured in the project
settings panel, and in the project itself in the form of reserved memory (RAM) and an ISR routine.
All VTB trace data comes from the EOnCE trace unit. Nexus trace is independent of this trace

unit.
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{ margon.eld x|

Contial | EDCAD| EDCa1 | EDCA2| EDCA3 | EDCA4 | EDCAS | EDCD | Courter| Selector Trace |

Trace Unit
Chanae of Flow Instructions I~ En Ies Trace Buffer Mode : ¥ Enable
Intermupt vectars ; [¥ Enable Hardware Loop : [~ Enable
lzzue of Execution Set [~ Enable Fecord Event Caunter ; ¥ Enable
MARE. instruction : [~ Enable Record Ext. Event Counter: [~ Enable

“wWap-around Mode for Events: v Enable

] I Cancel

Figure 11: EOnCE Trace Configuration

Name Settings Description

Change of Flow instructions On/Off EONCE tracing shows Change of flow
instructions

Interrupt Vectors On/Off EONCE tracing shows Interrupt vectors
being taken

Issue of Execution Set! On/Off EONCE tracing shows execution sets
occurring

MARK instruction? On/Off EONCE tracing shows MARK
instruction

Wrap around Mode for Events On/Off EONCE tracing will write in a circular
buffer fashion

Trace Buffer Mode3 On/Off Turns on EONnCE Tracing

Hardware Loop On/Off EONCE tracing shows hardware loops
occurring

Record Event Counter On/Off EONCE tracing shows event counter

Record Ext. Event Counter On/Off EONCE tracing shows extended event
counter

Table 10: EOnCE Trace Buffer Settings

1. Adding this to the EOnCE Trace will preclude adding other trace data (Change of Flow,
Interrupt Vectors, MARK instruction, Record Event Counter, Record Extended Event Counter)

2. Adding this to the EOnCE Trace will preclude adding other trace data (Change of Flow,
Interrupt Vectors, Issue of Execution Set, Record Event Counter, Record Extended Event Counter)
3. Enabling VTB here will require enabling VIB in the project settings panel.
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Nexus Trace Examples

The following chapter gives several use cases for Nexus Tracing. Each use case is setup as
follows:

* Problem being investigated
* Initial Tool setup

* Execution and capturing of the data

Program Trace: Capture an Exception

In an embedded development environment a software exception (or panic) can occur and cause
the embedded processor to run to an exception handler and spin infinitely, halting normal function
of the system. It is often difficult after the exception has occurred to determine what happened in
the embedded system to cause the exception. This case shows how to use Nexus Trace to view
the program flow of events prior to running into an exception handler.

What is needed:
¢ CodeWarrior for StarCore/SDMA 1.0.3 or later software
* ARM RVI (Real View ICE)+ARM RVT (Real View Trace) hardware

* ARM RVT Ribbon to Mictor connector for ETM and Nexus (this is s special connector for use with a
Nexus port)

*  Argon + or Argon LV Hardware platform with JTAG port and 16 bit Nexus trace port on Mictor
connector

*  Software Project including

- ELF debug file
- Linker generated map file

- source code (optional)

Steps to capture an exception trace:

1.) Load the project
a. Configuration of EOnCE is performed real-time while connected to the hardware so a
debug connection is necessary.
b. Start the debug session, halting at the entry point will allow configuration of EOnCE
to be used for this debug session without missing program execution.
c. If there is a prior saved EOnCE configuration it will be used as the default
configuration for EOnCE
2. Setup EOnCE events
a. Setup EOnCE Event to be used to trigger end of tracing (see Figure 12: Trigger Setup
for End of Trace Collection)
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i. Find a point in the source code which is inside the exception handler of
interest.
i1.Using the project’s map file search for the program address of a point in the
source code inside the exception handler. An alternate method would be to
execute the program until the exception is reached, in the debug view switch
the source view to mixed or assembly view and note the address inside the
exception handler.
iii.In the EOnCE configuration window select the EDCA1 tab
iv.Set Bus Selection to “PC”
v.Set Access Type to “Read or Write”
vi.Set Comparator A to equal Address inside exception handler
vii.Set Comparators selection to “A only”
viii.Set Enable after Event On to “Enabled”
1. Note since this is the end of trace trigger this event can be set to be
enabled only after EDCAO occurs by selecting “EDCAQ” as shown in
Figure 12: Trigger Setup for End of Trace Collection
x

Contiol | EDCA0 EDCAT | EDCA2 | EDCAZ | EDCA4 | EDCAS | EDCD | Courter | Selector | Trace |

Address Event Detection Channel 1

Bus Selection:  ( ®ABA  ( %ABE (0 XABA andXABE % PC
fccess Type: [ Read 1 wiie * Fead or 'Wiite

Comparator & [Hex 32 bits]:leEﬂfEBEED = = [ [
Comparator B [Hex 32 bits] : [0x0 o - 1= [ [

Comparators Selection :  fonly  © Bonly  AandB AorB

Enable after Event On :

" Disabled © EDCAD " EDCAT " EDCAZ  EDCA3  © EDCA4
" EDCAS  EDCD " Counter " EE pinz " Enabled

Mask [Hex 32 bitz] : IEI:-:ffffffff

0k I Cancel

Figure 12: Trigger Setup for End of Trace Collection

b. Setup an EOnCE event to be used to trigger the start of tracing
i. Find a point in the source code which is after initialization code, and before
any main execution or message loops. This should be a safe starting place
where no exceptions are suspected to occur.
ii.In the project’s map file search for the program address of a point in the source
code which executes before any suspected problems where an exception would
occur could be. If it is not known where the exception is occurring or an
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exception occurs immediately upon execution this can be set to the program’s
entry point.

iii.In the EOnCE configuration window select the EDCAO tab (see Figure 13:
Trigger Setup for Start of Trace Collection)

iv.Set Bus selection to “PC”

v.Set Access Type to “Read or Write”

vi.Set Comparator A to the address where trace should begin

vii.Set Comparator Selection to “A only”

viii.Set Enable after Event On to “Enabled”

ix.Be sure EDCAQO is set to the enabled setting

x

Control EDCAD | EDCat | EDCAZ | EDCAS | EDCA4 | EDCAS| EDCD | Counter | Selector | Trace |

Address Event Detection Channel 0

Bus Selection: XABA  ( =ABE " WABA and WABE ¥ FC

foocess Type: ¢ Read 7 wiite % Read or'wiite

Comparator & [Hex 32 bits]:ngS‘lmeB = - (e Ol e
Comparator B [Hex 32 hits]:IDHD " = = s (s

Caomparators Selection : & fonly © Bony O AandB O Ao

Enable after Event O :

" Disabled " EDCAQ " EDCAI " EDCAZ " EDCA3 EJCA4
" EDCAS " EDCD " Counter ¢ EE pinz * E

Mask [Hex 32 bitz] : IEI:-:ffffffff

QK I Cancel

Figure 13: Trigger Setup for Start of Trace Collection

c. Setup EOnCE event to halt StarCore processor on occurrence (Figure 14: EOnCE
Event Selector )
1. In the EOnCE configuration menu select the Selector Tab
i1.In the box labeled “Event(s) to Enter DEBUG Mode:”
1. Set the mode to “OR”
2. Select EDCA1
111.This will cause the StarCore processor to halt when the EDCA1 (exception)
event occurs, this is useful to indicate to the user that the exception was hit
iv.Other menu options provided here give similar control to the Nexus
Configuration for enabling and disabling trace
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x

Contiol | EDCAD | EDCAT | EDCAZ | EDCA3| EDCA4 | EDCAS | EDCD | Counter Selector | Trace |

Event Selector

Event(z] to Enter DEBUG Mode ORE  AND Ewent(s] to Enter DEBUG Exception : = OR  { AND
DEEUG Mode Mazk: DEBUG Exception bMazk

[T EDCAS [~ EDCa4 [~ EDCA3 [~ EDCAZ [T EDCAE [~ EDCA4 [~ EDCA3 [~ EDCAZ

[¥ EDCA1 [~ EDCAOD [~ DEBUGEY [T EDCal [~ EDCA0 [ DEBUGEW

[~ EE4 [T EE3 [ EEZ [~ EE1 [~ EE4 [T EE3 [ EEZ [ EE1

[~ EEO [T COUMT [~ EDCD [~ EED [~ COUMT [~ EDCD

Event[z) to Enable Trace: " OF ( AND Events to Dizable Trace : {* 0OF " AND
DEBUG Enable Trace Mazk DEBUG Dizable Trace Mask

[T EDCAS [T EDCA4 [ EDCA3 [T EDCAZ [~ EDCAS [~ EDCA4 [~ EDCA3 [~ EDCAZ

[T EDCA1 [~ EDCAOD [~ DEBUGEY [T EDCAT [~ EDCAOD [ DEBUGEY

[~ EE4 [T EE3 [ EE2 [ EE1 [~ EE4 [T EE3 [ EEZ [ EE1

[~ EED [T COUMT [© EDCD [~ EED [T COUNT [T EDCD

aF. I Cahcel

Figure 14: EOnCE Event Selector

3. Nexus Trace Setup

a. Nexus Configuration: Figure 15: Nexus Configuration for Exception Trace shows the
recommended configuration for Nexus Trace. This configures for the best possible
interface to the RVT hardware and enables timestamps in the trace data.
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i @StarCore Default Project Settings [argon.eld.-mcp] 2] x|
IE Target Settingz Panels IE Mexuz Canfiguration
’ File Mappings 21| —W Enable Newus
- Source Trees
i StarCare Erwironm. .. — Capture Mode
= Linker i Clock Driwi -
i Linker ¥ 2-bit MSED EER IS_I,Istem Clock/2 J
(= Editar ™ Post Trigger Fil Port Mode |F|eu:|uc:eu:| Mode 2 j
i Custom Keywords
= Debugger ¥ [+ TimeStamp Trigger Position II:I
o Other Executables [~ Double Data Fate Trace Buffer De
pth |1EIEIEIEIEIEI
- Diebugoer Settings
- Remate Debugging
- Remate Debug Opt...
- Mexus Configuration
-« Mesnus Data Trace ...
- Mexus General Tra...
- Mexus Program Tra...
-« Profiler
- SC100 Debugger TLI
Factomy Settings Import Panel... | Export Panel... |
Apply |

Figure 15: Nexus Configuration for Exception Trace

b. Nexus Program Trace Configuration: Figure 16: Nexus Program Trace for Exception
Capture shows the setup for program trace. This setup dictates that tracing shall start
when EDCAO occurs and tracing shall stop when EDCAT1 occurs. This is done to limit

the program trace data collected.
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i @StarCore Default Project Settings [argon.eld.mcp] 2]
[E Target Settings Panels |E Mexus Program Trace Configuration
> File M appings || — I+ PFrogram Trace through Triggering anly
’ Source Trees. —Iv Enable '/ atchpaint Trigger [wT1]
e StarCore Ersdronm. ..
= Linker Pragrarn Trace Start Trigger IEDmD vI
o Linker .
= Edior Frogram Trace End Trigger IEDm1 vI
+- Cusgtom Kepwords —[ Enable W atchpaint Trigger [ T2)
= Debugger
- [ther Executables Program Trace Start Trigger IN.:.ne j
- Debugger Settings .
- Rermote Debugging Program Trace End Trigger INDnE j
- Remate Debug Opt... : —
- Mesus Configuration —I Time Stamp through Triggering orly
- Mexus Data Trace ... Stat: [T/E1 [T E2 [TE3 [TE4 [TE5 [TEE [T E7 [CE=
- Mewuz General Tra...
- Mewuz Pragram Tra... Endl™ ET [T E2 [TE3 [TE4 [T ES [T EE [T E7T [ EB
- Profiler ) )
. SC100 Debugger TLI [~ Relative Time Stamp
Factomy Settings Fesert | Import Panel... | Export FPanel.. |
0k Cancel | Ay |

Figure 16: Nexus Program Trace for Exception Capture

c. Nexus Data Trace Configuration: Figure 17: Nexus Data Trace Configuration shows
the Data Trace configuration. This essentially configures for no data tracing

A Guide for Nexus Tracing on Argon

Freescale Semiconductor

33



h

s Trace Examples

i @StarCore Default Project Settings [argon.eld.mcp] 2]
B Target Settings Panels B Mesuz Data Trace Configuration
- File Mappings ||~ Data Trace Channel

i Souce Trees

i StarCore Erwironm... DTSA1|0:0 DTEAT IDHEI MDdeIDisabIe vI Hangelln Range vI
= il:-l-nkLliar:ker DTSAZ)0x0 DTE-ﬁEIDHD ModelDisabIe vI Hangelln Fange vl
= Editar DT5A3| 00 DTE-{'GIEIHEI MndelDisahIe vI HangEIIn Fange vl

‘e Custom Kewwords o7524] 0.0 DTEA4 [0.0 - = =
= Debugger b I W ModelDlsahle I Hangelln Fange l

1111

Other Executables

. ] Contral i -
. Debugager Settings el Lonkrol IN'_:' stal.l o SUppression J
- Remote Debugging [~ Data Trace through Triggering only

- Remote Debug Opt...— ||[— ¥ Enable /T Triggering——— —[¥ Enable#/T2 Triggsring

- Mexus Configuration - .

Trace Start Trigger I vl Trace Start Tri erl vI
- Mesuz Data Trace ... LG5 £ |1
- Mexuz General Tra... Trace End Trigger INDnE vI Trace End Trigger INcune vI

- Mexus Program Tra...

- Profiler

- 50100 Debugger TLI

Factomny Settingsl Fresert | Irmport Panel... | Export Panel.. |

(] 8 | Cancel | Spply |

Figure 17: Nexus Data Trace Configuration

d. Nexus General Trace Configuration: Figure 18: Nexus General Configuration for
Exception capture shows the settings for the General Trace configuration. These
settings are similar to the Data Trace settings in that they are set to not generate
additional trace messages.
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i @starCore Default Project Settings [argon.eld.mcp] x|
IE Target Settingz Panels B Mewus General Trace Canfiguration
’ File: Mappings = [~ Enable W atchpaint Messaging
i Source Trees L
: ) —EYTO Triggering
----- StarCore Ernvironm...
=~ Linker EOC-EVTO Control IEIn occurence of Watchpoint j
e Linker [T EDCAD [T EDCA1 [~ EDCAZ [~ EDCA3 [ EDCAd
= Editar
L Customn Keywords [T EDCAS [~ EDCD [ Euternal watchpaints #1-#4
= Debugger —
- Other Executables EVTI Enntrn‘Fur Synchronization [Program & Data Trace] j
- Debugger Settings —I Enable Data Acquisition
- Remote Debugging D'ata Acquizition Address II:I:.:I:I
- Remate Debug Opt...
- Mexus Configuration [~ Enable Vendor Defined Trace [ Enable Ownership Trace
- Newis Data Trace... Process D comparizon
- Mexus General Tra... :
- Mesus Program Tra... PIC[31:24] (Ho0000000 Pr4SK[31:15] |000000000
- Prafiler FIC[23:18] [boooooo00 [ Supervizor Priviege
- SC100 Debugger TLI
Factory Settings | Frewvert | Import Panel... | E xport Panel... |
Ok Cancel | Apply |

Nexus Trace Examples

Figure 18: Nexus General Configuration for Exception capture

4. Execute Program
5. When Program hits exception it will halt.
6. View Trace Data in Program Mode

Data Trace: Monitor FIFO activity

In a multi-core embedded system such as Argon, data is often exchanged between the two cores
by means of a DMA transfer to a memory buffer such as a FIFO. Data is also moved into the
device via a hardware peripheral such as an A/D converter. One processor, an ISR or an RTOS
task places data into a buffer, and another processor, ISR or RTOS task removes the data to be
processed. A FIFO or other type of buffer is used to allow for variations in the processing time. It
is often desirable to understand peak conditions for the FIFO or buffer use. In this case it is
desired to see how frequently and deeply into a buffer data is being placed (written) before it is
retrieved (read). Monitoring the entire buffer in terms of access type and setting watch points for
the data buffer are used.

What is needed:
CodeWarrior for StarCore/SDMA 1.0.3 or later
ARM RVI (Real View ICE)+ARM RVT (Real View Trace)

ARM RVT Ribbon to Mictor connector for ETM and Nexus (this is s special connector for use with a
Nexus port)

Argon + or Argon LV Hardware platform with JTAG port and 16 bit Nexus trace port on Mictor
connector
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* Software Project including

- ELF debug file
- Linker generated map file

- source code (optional)

Steps to capture a data buffer trace:
1. Load the Project
a. Identify the buffer or FIFO start address and length. Be sure to get the start and end
address correct and adjust for the size of each member in the buffer. These addresses
will be used later to setup the Nexus data trace.
2. Nexus Trace Setup
a. Nexus Configuration setup is similar to previous example, this is simply setting the
hardware interface between the Argon and the ARM RVT. Figure 15: Nexus
Configuration for Exception Trace shows the correct setup for the Nexus interface.
b. Nexus Data Trace Configuration is setup to trace a single data channel. It is
configured to trace any read or write which occurs within a data buffer. The start and
end addresses were found using the debugger in this example, but the map file also
provides this information. Figure 19: Data Trace configuration shows the
configuration for the data tracing.

i @StarCore Default Project Settings [argon.eld.mcp] ﬂil

IE Target Settings Panels IE Mexus Data Trace Configuration

- Target Settings & | |~ Data Trace Channel

- Aocess Paths :
. Build Extras DT5A1 IE""E'E":'D':I DTEAT I':"'CE'E":'E4 MDdeIWnte vI Hangelln Fange vI
- Runtime Settings DTS.-’-‘-.EIEI:-:EI DTE;’-‘«EIDHD MndeIDisahle vI Fange Iln Fange ,l

- File Mappings

- Source Trees l::'-l-s"f""alc'?'CEI DTE-":'GIDHEI MndelDisahIe VI Hangelln Fange vl
- StarCore Environm. .. -
S Lin DTS-"—"-4ID:-:D DTE.MIEIHD Mgdeleahle vI Hangelln Fange YI

ker
- 'E;j.tl_mker Cverrun Contral IN::. zhall or suppression j
- Editar | S
‘.. Custam Keywords [~ Data Trace through Triggering only
= Debugger ¥ Enable T Triggeing————— —W | Enable /T2 Triggering

i Other Executables Trace Start Tri :

. Oaer IN.:.ne vl Trace Start TnggerlNDne vI
- Debugger Settings

Remate Debugging Trace End Trigger [fone Trace End Trgger INl:une "I

i Hemate Debug Opt...
i Memus Configuration

z Data Trace ...

Factomny Settingsl Fresert | Irmport Panel... | Export Panel.. |

(] 8 Cancel | Spply |

Figure 19: Data Trace configuration

c. Program flow tracing is not used in this example so the setup for Program tracing
should look like Figure 20: Program Flow Trace Setup.
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StarCore Default Project Settings [argon.eld.mcp] E]
R Target Settings Panels R Mesxus Program Trace Configuration

, File M appings = [ Program Trace through Triggering only

> Source Treez o

‘e StarCore Environm...

=+ Linker Program Trace Start Trigger
.Llnker Program Trace End Trigger
=+ Editor

i Custom Keywords -
=} Drebugger
- Other Executables Program Trace Start Trigger | J
- Debugger Settings = -
rogram Trace End Trigger
- Remate Debugging . & | J

- Remote Debug Opt...—
- Mexus Configuration

-~ Mexus Data Trace ... Start: [ - - - I I I
- Mexus General Tra...

- Mexus Program Tra... End | - - - r r r r
- Profiler

[ Time Stamp through Triggenng anly

—I

. . ) = :
. SC100 Debugger T... . | [ Relative Time Stamp [v Compute target address for DBM s

Factory Settings Rewvert Impaort Fanel... ‘ Export Panel... |

0k, | Cancel | Apply |

Figure 20: Program Flow Trace Setup

d. General Trace setup is also not used for this example. Figure 18: Nexus General
Configuration for Exception capture shows the setup for General Trace.
3. Execute the Program
4. View the Trace Results in Data View mode

Program and Data Trace: Trace after N'" entry into a Function

In this case it is desired to trace program and data flow only after entry into a function for the Nth
time. This example sets N = 10. The first 9 times a function is reached we don’t care about what

occurs, but on the 10™ time the function is hit we would like to see program flow and some data
tracing.

What is needed:

*  CodeWarrior for StarCore/SDMA 1.0.3 or later

* ARM RVI (Real View ICE)+ARM RVT (Real View Trace)

* ARM RVT Ribbon to Mictor connector for ETM and Nexus (this is s special connector for use with a
Nexus port)

*  Argon + or Argon LV Hardware platform with JTAG port and 16 bit Nexus trace port on Mictor
connector

* Software Project including
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- ELF debug file
- Linker generated map file

- source code (optional)
Steps to capture an exception trace:

1. Load the project
a. Configuration of EOnCE is performed real-time while connected to the hardware so a
debug connection is necessary.
b. Start the debug session, halting at the entry point will allow configuration of EOnCE
to be used for this debug session without missing program execution.
c. If there is a prior saved EOnCE configuration it will be used as the default
configuration for EOnCE
2. Setup EOnCE events
a. Setup the EOnCE Counter (see Figure 21: EOnCE Counter Setup)
1. Count EDCAQO events
i1.Enable the Counter
iii.Set the Count value to 0x9

x

Contiol | EDCA0 | EDCAT | EDCA2| EDCA3 | EDCA4 | EDCAS| EDCD  Courter | Selector | Trace |

Event Counter

What to count : Enable after Event On
' EDCAQ " EDCAT " EDCAZ " Mone i EDCAD " EDCAT
" EDCAZ " EDCA4 " EDCAR " EDCAZ i EDCA3 " EDCA4
" EDCD " executions of DEEUGEY instruction " EDCAS " EDCD " EEZ pin
" Trace Event © ExecutionSets ¢ Core Clock

Evwent Counter Walue [Hex 32 bits] : =9

[~ Estension Counter Yalue [Hex 32 bits] ; il

0k I Cancel |

Figure 21: EOnCE Counter Setup

b. Setup EOnCE Event EDCAQ. This is the event we will be counted so it should be
somewhere that is reached multiple times such as inside a loop, or a function which is
called from many places (see Figure 12: Trigger Setup for End of Trace Collection)
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i. Using the project’s map or the debugger file search for the program address
of a point in the source code inside the function of interest which will be
counted before trace is initiated.

ii. In the EOnCE configuration window select the EDCAOQ tab (see Figure 22:
EDCAO Setup)

x

Contiol EDCAD | EDCat | EDCA2 | EDCA3| EDCA4 | EDCAS | EDCD | Counter | Selector | Trace |

Address Event Detection Channel 0

Bus Selection:  XARA  { ®ARE " SARA and HABE FPI:

Access Type:  © Bead 0 Wite ' Read or Wirite
Cornparator & [Hex 32 hit&]:IDHffDD?DDc = - S [,

Comparator B [Hex 32 I:nits]:ll:IHEI (G 1= s <

Comparators Selecion : * fonly B aonly  pandB AoB

Enable after Event O :

(" Dizabled  EDCAD " EDCAI " EDCAZ " EDCAZ EDCAY
" EDCAR " EDCD " Counter " EE pinz {* Enabled

tazk [Hex 32 bits] : II:I:-:ffffffff

0k I Cancel

Figure 22: EDCAO0 Setup

iii. Set Bus Selection to “PC”
iv. Set Access Type to “Read or Write”
v. Set Comparator A to Address found in previous step
vi. Set Comparators selection to “A only”
vii. Set Enable after Event On to “Enabled”
c. Setup EOnCE event EDCAL to be used to trigger the start of tracing, but only after the
counter has counted 9 times
1. Find a point in the source code in near the start of the function which is being
traced

ii. In the EOnCE configuration window select the EDCAQO tab (see Figure 23:
EDCALI Setup)
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Contiol | EDCAD EDCAT | EDCAZ | EDCAZ | EDCA4 | EDCAS | EDCD | Counter | Selestor | Trace |
Address Event Detection Channel 1
BusSelection: (" ®ABA ®ABE  ( RABAand®ABE % FC
Access Type: 0 Read 0 wirite % Read ar Wite
Comparator & [Hex 32 I:uits]:ll:lp:fftllj?l:laa " = = [N <
Cornparator B (Hex 32 bits) : IDHD v = 1= s L
Comparators Selection : & Aoy C Bonly O AandB O AoB
Enable after Event On
" Disabled (" EDCAD ¢ EDCA1 EDCAZ ¢ EDCA3 (O EDCA4
" EDCAR " EDCD * Counter " EE ping " Enabled
tazk [Hex 32 bitg] : IDHffffffff
Ok, I Cancel
Figure 23: EDCA1 Setup
iii. Set Bus selection to “PC”
iv. Set Access Type to “Read or Write”
v. Set Comparator A to the address where trace should begin (note that the
same address as EDCAOQ can be used here also)
vi. Set Comparator Selection to “A only”
vii. Set Enable after Event On to “Counter”
d. Setup EOnCE event EDCAZ2 to be used to trigger the end of tracing
1. In the EOnCE configuration menu select the EDCA?2 tab (see Figure 24:
EDCAZ2 Setup)
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[rooones x

Contiol | EDCAD| EDCAT EDCA2 | EDCA3| EDCA4 | EDCAS | EDCD | Courter | Selector| Trace |

Address Event Detection Channel 2

Bus Selection: € waBA 0 MABE  { WABAand®ABE 5 FC

Access Type:  © Fead 1 wiie % Read or \Wite
Comparator & [Hex 32 bits] : | 0«f00701 4 i+ = = L [,

Comparatar B [Hex 32 bits]:ngD v = = @S i«

Comparators Selection : @ sonly  Bony O AandB  AorB

Enable after Event On :

(" Dizsabled " EDCAD " EDCAT " EDCaZ " EDCa3 EDCA4
" EDCAR & EDCD & Counter EE ping " Enabled

tazk [Hex 32 bits] : IDHffffffH

oK I Cancel

Figure 24: EDCA2 Setup

ii. Set Bus selection to “PC”
iii. Set Access Type to “Read or Write”
1v. Set Comparator A to the address where trace should end
v. Set Comparator Selection to “A only”
vi. Set Enable after Event On to “Counter”
e. Setup EOnCE to halt when EDCA2 occurs
1. In the EOnCE configuration menu select the Selector Tab (see Figure 25:
EOnCE Event Selector)
ii. In the box labeled “Event(s) to Enter DEBUG Mode:”
1. Set the mode to “OR”
2. Select EDCA2
iii. This will cause the StarCore processor to halt when the EDCA2 event occurs.
This will also initiates download of the trace data.
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x|
Contiol | EDCAD | EDCAT | EDCAZ | EDCA3 | EDCA4 | EDCAS | EDCD | Counter Selestor | Trace |
Event Selector
Event[z] to Enter DEBUG Mode  Of { AMD Event[z] to Enter DEBUG Exception: ¢ OF " AND
DEBUG Mode kMazk: DEBUG Exception Mazk
[T EDCAS [~ EDCA4 [~ EDCA3 v EDCAZ [~ EDCAS [~ EDCA4 | EDCA3 [~ EDCA2
[~ EDCA1 [~ EDCA0 [~ DEBUGEY [~ EDCA1 [~ EDCAO [ DEBUGEW
[ EE4 [ EE3 [ EEZ [ EET [T EE4 [T EE3 [ EEZ [ EE1
[T EED [ COUNT [~ EDCD [T EED [ COUNT [~ EDCD
Ewvent(s] to Enable Trace : + OR  AMD Ewvents to Dizable Trace : * OR i AND
DEBUG Enable Trace Mazk DEBUG Digable Trace Maszk
[T EDCAS [~ EDCA4 [T EDCA3 [ EDCAZ [T EDCAS [~ EDCA4 [~ EDCAZ [~ EDCAZ
[~ EDCAT [~ EDCAD [~ DEBUGEY [~ EDCA1 |~ EDCAO [~ DEBUGEY
[~ EE4 [T EE3 [ EE2 [ EE1 [~ EE4 [T EE3 [ EE2 [~ EE1
[ EED [T COUNT [~ EDCD [~ EED [T COUNT [T EDCD
ITI Cancel
Figure 25: EOnCE Event Selector
3. Nexus Trace Setup
a. Nexus Configuration: Figure 15: Nexus Configuration for Exception Trace shows the
recommended configuration for Nexus Trace. This configures for the best possible
interface to the RVT hardware and enables timestamps in the trace data.
b. Nexus Program Trace Configuration: Figure 26: Nexus Program Trace Configuration
shows the setup for program trace. This setup dictates that tracing shall start when
EDCAT1 occurs and tracing shall stop when EDCA?2 occurs. This is done to limit the
program trace data collected.
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i @starCore Default Project Settings [argon.eld.mcp] x|
IE Target Settingz Panels |E Mexuz Program Trace Configuration
“oo Custom Kegword: & || — Program Trace thiough Triggering only
&= Debuager — v Enable watchpoint Trigger [ T1]
- [ther Executables
- Debugger Settings Pragram Trace Start Trigger IEDD},‘] vI
- Remote Debugaing .
- Remote Debug Opt... Program Trace End Trigger IEsz vI
+ Mexus Configuration —[~ Enable watchpoint Trigger [T 2]
- Mexus Data Trace ...
- Mexus General Tra... Frogram Trace Start Trigger INUnE j
iz Program Tra... .
- Frofiler Pragram Trace End Trigger INU”E j

- SC100 Debugger T...
- Source Folder Map...

- WTB Configuration Stat [T E1 [T E2 [T E3 [T E4 [E5 [EE [E7 [ EE
= StarCore Azzembler o
End:” E1 [T EZ2 [T E3 [T EY4 [ EE [EE [T EF [ EE

- Agzembler Preproc...
- Ligting File Options
- Code & Language ... LI

—[ Time Starnp through Triggering only

[~ Relative Time Stamp

Factory Settings Frewvert | Import Panel... | E xport Panel... |

Ok Cancel | Apply |

Figure 26: Nexus Program Trace Configuration

c. Nexus Data Trace Configuration: Figure 27: Nexus Data Trace Configuration shows

the Data Trace configuration. This essentially configures a single channel of data
tracing similar to the example in Section Data Trace: Monitor FIFO activity.
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i @starCore Default Project Settings [argon.eld.mcp] x|

IE Target Settingz Panels lﬂ Mexuz Data Trace Configuration

- Wexuz Configuration 2] [~ Data Trace Channel

DTSA1 IDHSE‘DDD DTEA1 IDHE‘SDE‘i MgdelHead [T vI Fange |InRange =
+ Nexus Program Tra... D-l-S"':"'EID":[| DTE-&-EIDHU MudelDisable I Range |In Range =

-
- Profiler
-

- GC100 Debugger T... DTSMlﬂxﬂ DTEM|DHD MDdeIDisabIe | Range[inFange ~
+ Source Folder Map... DTS-"l"--'-lIEI:-:EI DTE.-'l".dll:l:-:El M.:..jEIDisal:ule vI Range |ln Range +

- WTB Canfiguration
= StarCore Azzermnbler

- Agzembler Preproc...
- Ligting File Options

1334

Ovemun Contral IND stall or suppression - I

[+ Data Trace thraugh Triggering only

- Code & Language .. ¥ Enable'#T1 Triggering——— — I Enable T2 Triggering
= StarCore Compiler Trace Start Trigger [EDCat Tiesn Qe Triggerl—_IN.:.ne =
- = Language

- Compiler Trace End Trigger Im vI Trace End Trigger INu:une vl

- |/0 & Preprocessors
- Optimizations (I
- Pazzthrough, Hard... =

Factory Settingsl Fewvert | Import Panel... | E xport Panel... |

Ok | Cancel | Apply |

Figure 27: Nexus Data Trace Configuration

d. Nexus General Trace Configuration: Figure 18: Nexus General Configuration for
Exception capture shows the settings for the General Trace configuration. These
Nexus options are not used for this example.
4. Execute Program
5. When EDCA?2 occurs, program will halt.
6. View Trace Data (example shown in Figure 28: Nexus Program Trace)
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i @ Trace for Nexus Program: {argon.eld } 1 - |EI|£|
EHEBEHADA
[E Index | TCode | Source | Timestamp | sddress | Count
0504 DirectBranchSync (2 0«E60 290 MBTFE92B0 [ Cw'...0x0 ;I
0x505 IndirectBranch (e DeEED 245 QuF FOOF0AD [ low_p... Ox5 —
0«508 DirectBranch D 0=EE0ZE2 («FFOOFOES [_lowe_p... 0x8
0507 DirectBranch (2 0«60 2B9 DEBTFE92D0O [ C... 0x4
0x503 IndirectBranch (e 0=EEDZ00 QuFFOOFOTE rull_ta.. 0x3
0503 DirectBranch (2 0«E6D 30E (FFOOF0S0 _null_ta... 0x8
0508, IndirectBranch (2 OxEED 316 w9FEE0 (VECTORS... Ox2
RMNR NirertRranch [ NwRRMNEA19 MeRTFRERFNT M =k el i
4 b w
-
Display: |0xFFO070E S Wiew: [Source =]
E_ﬂ Source:  DiAChw_testhcommontarchlow powerilow power.c
- dzmnl_state = d=ml_state checlk(): 5]
- 1f{ dsml_state == DSM1_BLOCK STOF _HODE ) i
{
- node . dsp _mode = LOW_POWER_DSF_MODE DOZE;
- mode . dsp_engine status |[= 0=x4000; <% flag for event loggi

else

{
mnode . d=p _mode = LOW_POWER_DSF_MODE STOF;

@, Lne163 Col3 4] |

H
h
b
—greturn{ mode )

H

-

P22 E RS EES R E RS R LR EEEREE LR R RS EREEEEE R RS ESEEEEESEEEEEEE
-

s%%% Function: low_power_mcu _mnode_updatel) *
SRR *
<xe%% Description: *
SEER Thi= function controls the =s=tate of the HPE (MCT PLL Ensahle) in the *
SRR DSH CCH (Clock Control Mamnager). Thi= bit 1= an input to the HCU's =
SRR CCH allows the DSP to prevent the HCU's PLL from being disabled in  =*
SRR the event that DSP needs it (for example to access external *
SERE memory or the SPBA) *
SRR

h_*
] 4
B

Figure 28: Nexus Program Trace

Troubleshooting Tips

Always check the hardware first! Be sure power is applied and connectors are seated correctly.

Problem: Not seeing any Trace data in the trace view!

* Verify Argon Device is a development device, and if it is not, verify that software can be run to
configure the Nexus/SSP port as the primary nexus interface. Production Argon devices do not bring

out the dedicated Nexus trace port, Development devices do.

* Inspect the Mictor connectors on the Nexus to RVT adapter PCB, verify no pins are bent as this can

cause erroneous Trace data to occur or no trace data

*  As always verify power is applied to the hardware being tested
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* Try configuring a trigger to halt the StarCore, this will cause the program to halt if your trigger
condition is met and will indicate if your trigger is being executed or is occurring.

* The ARM RVT is limited to a maximum clock rate of 125 MHz, if the DSP is configured to run faster
than 250 MHz, then the Nexus Trace data could be getting clocked too fast for the RVT to handle.

- Set the Nexus Clock divider to /4 instead of /2

Problem: Program is throwing EOnCE exceptions

This is a known issue and is caused by the presence of an “.eonce” file in the project directory.
This file contains the last EOnCE configuration previously used, and will automatically load once
the project is started. The exception is triggered as an EOnCE exception by the debugger.

*  Workaround is to save the EOnCE configuration using the menu option: Debug->EOnCE->Save
EOnCE Configuration, and delete or move the .eonce file from the project directory.

* Load the saved .cfg file after loading the project and initiating a debug session.

Problem: Trace data shows commands which do not make sense

This often occurs when the program on the target hardware does not match with the program in
the loaded ELD file. Nexus decodes trace data based on the contents of the ELD file, when this
does not match up, misalignments in the trace data can occur.

Problem: Nexus Events take a long time to download!

The Nexus Interface downloads serially over JTAG. For large amounts of trace data this can be
time consuming. To mitigate this try:

* Limiting the amount of Trace collected by using triggered start and end points for trace collection

* Reduce the Trace Buffer Depth (See Figure 2: Nexus Configuration)

Problem: EOnCE configuration is demanding | turn on VTB

This occurs when the Virtual Trace Buffer Tracing mechanism in EOnCE is enabled. See Figure
11: EOnCE Trace Configuration and Table 10: EOnCE Trace Buffer Settings which describe this
setting.

* Disabling this setting should prevent the tool from asking for VIB to be enabled and configured.

A Guide for Nexus Tracing on Argon

Freescale Semiconductor



How to Reach Us:

Home Page:
www.freescale.com

E-mail:
support@freescale.com

USA/Europe or Locations not listed:
Freescale Semiconductor

Technical Information Center, CH370
1300 N. Alma School Road

Chandler, Arizona 85224
+1-800-521-6274 or +1-480-768-2130
support@freescale.com

Europe, Middle East, and Africa:
Freescale Halbleiter Deutschland GMBH
Technical Information Center
Schatzbogen 7

81829 Minchen, Germany

+44 1296 380 456 (English)

+46 8 52200080 (English)

+49 89 92103 559 (German)

+33 1 69 35 48 48 (French)
support@freescale.com

Japan:

Freescale Semiconductor Japan Ltd.
Headquarters

ARCO Tower 15F

1-8-1, Shimo-Meguro, Meguro-ku,
Tokyo 153-0064, Japan

0120 191014 or +81 3 5437 9125
support.japan@freescale.com

Asia/Pacific:

Freescale Semiconductor Hong Kong Ltd.

Technical Information Center
2 Dai King Street

Tai Po Industrial Estate

Tai Po, N.T. Hong Kong
+800 2666 8080

For Literature Requests Only:

Freescale Semiconductor Literature Distribution Center

P.O. Box 5405

Denver, Colorado 80217
1-800-441-2447 or 303-675-2140
Fax: 303-675-2150

LDCForFreescaleSemiconductor@hibbertgroup.com

Document Order No.: AN3290
712006

Information in this document is provided solely to enable system and software implementers to
use Freescale Semiconductor products. There are no express or implied copyright licenses
granted hereunder to design or fabricate any integrated circuits or integrated circuits based on
the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to any
products mentioned herein. Freescale Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor assume any liability arising out of the application or use of any
product or circuit, and specifically disclaims any and all liability, including without limitation
consequential or incidental damages. “Typical” parameters which may be provided in Freescale
Semiconductor data sheets and/or specifications can and do vary in different applications and
actual performance may vary over time. All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts. Freescale
Semiconductor does not convey any license under its patent rights nor the rights of others.
Freescale Semiconductor products are not designed, intended, or authorized for use as
components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the
Freescale Semiconductor product could create a situation where personal injury or death may
occur. Should Buyer purchase or use Freescale Semiconductor products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Freescale
Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that Freescale Semiconductor was negligent
regarding the design or manufacture of the part.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
CodeWarrior is a trademark or registered trademark of Freescale Semiconductor, Inc. in the
United States and/or other countries. All other product or service names are the property of
their respective owners.

© Freescale Semiconductor, Inc. 2006.

g

Z “freescale*

sermiconductor



|
bleshooting Tips

A Guide for Nexus Tracing on Argon

48

Freescale Semiconductor



