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Introduction

Tensilicaôs processors

ÅXtensa ïconfigurable and extensible

ÅDiamond standard cores

Åhttp://www.tensilica.com/ for more details

é are extensively used in complex SoCs

Åmultiple heterogenous processor core systems

Årunning sophisticated software

Åwith many HW and SW interactions

Debug is vital

Åwe already provide the traditional run-control debug

Ådebugger Č JTAG Č OCD (on-chip debug) HW of core

http://www.tensilica.com/
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Escalating Debug Challenges

Non-intrusive debug

Åreal-time visibility

Debug of the deployed system

Åsmall footprint

How did I get here?

Åcause of bug distant from detection

Multi-core systems 

Åinteractions between multiple processors

Chip pins are limited
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Real-time Trace

Real-time trace addresses these issues

How to implement for Xtensa processors ?  

Åroll our own ?  épick existing standard ?

Nexus 5001 Forum Standard

Ådebug and trace well considered

Åexisting third-party HW and SW ecosystem

Åexcellent compression of trace possible

Åforum quite open to feedback of improvements

Tensilicaôs real-time trace product ïTRAX

ÅTRace Analyzer for Xtensa
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TRAX Overview
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Key Features of TRAX

Nexus 5001 compatible

On-chip trace
Åaddresses bandwidth and pin-count challenges

Traces program flow only

Provides good compression
Åless than one bit of trace data per instruction executed

Small area
ÅTraceCompressor less than 10K gates

Å4KB of TraceRAM covers the majority of debug needs

PC-based triggering

Multi-core support and cross-triggering
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Nexus Implementation Choices

Small subset of Nexus messages (four)
Åonly traditional branch messages

Åsync message for resource-full conditions

All branches treated as indirect
Åallows backwards decompression of trace

Åtakes away the need for periodic sync messages

8-bit AUX port width
Å2 bits for control (MSEO) and 6 bits for payload (MDO)

Å32-bit rd/wr interface to TraceRAM ïfour parallel AUX ports

Buffer in TraceCompressor ensures no overflow

Nexus Recommended Registers
Ådid not fit with existing debug mechanisms

Ådid use Nexus FSM for accessing registers
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Integrated Trace Display
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TRAX Hardware Components
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Processor debug-

trigger network
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Summary

Small and simple trace solution

First generation trace product

Åmain focus was on light footprint solution

Åwe will grow the product based on user feedback

Thank you for your attention !!
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Supplementary Slides
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Tensilica
Processor
Generator Build with 

any process 
in any fab

Tailored SW Tools: 
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1. Select from menu of config 

options

2. Automatic instruction 

discovery (XPRES Compiler)

3. Explicit instruction 

description (TIE)

Design processor with full SW toolchain in one hour



14 D A C  J U N 2 0 0 8

TraceCompressor

Receives PC and CTI/exception/interrrupts/etc info from 
TracePort

Creates Nexus messages

To 8-bit AUX port width
Å2 bits for control (MSEO), 6 bits for payload (MDO)

Writes trace data to TraceRAM

Houses trace control registers and logic

Message Variable field Variable field Fixed field Fixed field Fixed field

Branch U-ADDR I-CNT B-TYPE - TCODE

Br w Sync F-ADDR I-CNT B-TYPE DCONT TCODE

Sync PC I-CNT - DCONT TCODE

Correlate - I-CNT EVCODE - TCODE
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TraceRAM

Circular buffer

Åensures maximum trace window size

32-bit interface

Åfour AUX width read or write in a cycle

Configurable size

Å512B to 256KB

Trace data read-out through JTAG interface

Åno effect on chip pin count
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Trace Display


