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* Introduction
 Development Features
 Hardware Interface

« Software Interface
 Board/Connector Interface
e Summery

 Question/Answers
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ECU = Electronic Control Unit
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Microcontroller

Peripheral RAM

Internal Bus

Tools connect here
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ECU

e Introductio

Microcontroller
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((Infineon o rrent IEEE-ISTO NEXUS 5001 Membership List
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Silicon Vendors:

M Hitachi Semiconductor Inc.

M Infineon Technologies AG
M Mitsubishi Electric Corp.
M Motorola

M ST Microelectronics

Tool Vendors:

M Accurate Technologies
M Agilent (HP)
M Applied Dynamics Inc.

M Applied Microsystems Corp.
(AMC)

M Ashling Microsystems
M Diab-SDS (WRS)
M Digital Logic Instruments (DLI)

Tool Vendors (cont’d):

M Emulation Technology

M ETAS

M Green Hills Software Inc. (GHS)
M Hitex Development Tools
M HIWARE

M Lauterbach Inc.

M Macraigor Systems, L.L.C.
M Metroworks Corporation
M Nohau

M Noral Micrologics

M SDS

M PLX Technology, Inc

M Tektronix

M Yokogava Digital Computer Corp.
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Construct and co-ordinate
activities between competing
companies

<

Develop workable spec.
Co-ordinate technical activities
with other groups

Develop verification methodology for
architectures and tools

Develop abstraction layers
and software interface for
tools and silicon.
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( Infinesn  \What Benefits Does Nexus Provide ?

Benefits for the developer:

— Investment protection since the tools can be reused for another
architecture

— Tools can be available with the introduction of new embedded MCUs
— Reduced customization, training and development time

e Introductia

Benefits for the industry:

— The verification of the tools & embedded MCU capabilities, prior to the
use in customer applications, will reduce the risk & will improve the
quality

For the tools companies:

— allows tool partner to focus investments at solving more customer
problems and not at the various MCU traceport implementations

For the semiconductor manufacturers:

IT CMD TO
Gerhard Martin — Itis much easier to get tool vendor support for new embedded MCUs.

gerhard.martin@infineon.com
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(rfireon  Scope of IEEE-ISTO NEXUS 5001 Standard

e Introductia

[ Debug/Cal Protocol '
[ Mechanical Interconnect '
| Silicon '

Standard
Focus

Nexus

Instrumentation
I] Interface

eCalibration
Logic Analysis
*Run Control
eRapid Prototyping
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Development Features
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Infi
Crfineon* Noxus Development Features

/ Packet-Based Messaging

rocessor independen B Mo Program Trace
Suppprts multiple ] I Data Write
on-chip processors [ L[  Virtual Memory

M1 ] Vendor-Defined

e Introductia

Debugger, Logic Analyzer,

Auxiliary Output - :
> Data Acquisition, Prototyping

Embedded

Auxiliary In
MCU/DSP y ~———— Debugger, Logic Analyzer,

JTAG

JTAG Protocol or Packet-Based
Messaging
- Development Control and Status
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Infineon - :
( 5N Public Message - Direct Branch Message

e Introductia

# of Completed
TCODE Processor Instructions

ID (variable length)
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NEXUS Compliance Classes

Trace not supported

Adds ownership trace and
program trace via Auxiliary
ports

Adds data write trace and
read/write memory on the fly
via Auxiliary ports

Allows tracing to be triggered
by a watchpoint via Auxiliary
ports

(Limited bandwidth)

Half-duplex communication

Communication may be full
duplex using Auxiliary port
(higher bandwidth)

Communication may be full
duplex using Auxiliary port
(higher bandwidth)

Communication may be full
duplex using Auxiliary port
(higher bandwidth)

Supports run time control
features using JTAG
interface

Supports run time control
features using JTAG
interface or Auxiliary port

Supports run time control
features using JTAG
interface or Auxiliary port

Supports run time control
features using JTAG
interface or Auxiliary port

No Auxiliary Port

Allows Port sharing; the
Auxiliary port may be shared
with slow IO port pins (e.g.
static Config pins that are
latched at reset time).

Allows Port sharing with
high-speed 1/O ports.

Allows Port sharing with
high-speed 1/O ports.

Not supported

Not supported

Supports data acquisition

Supports data acquisition

Not supported

Not supported

Not supported

Supports memory
substitution (fetching or
reading data over the
GEPDIS auxiliary port)

Triggering memory
substitution on a watchpoint
is an optional feature of
Class 4 compliance

n@infineon.com
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< SHEY Static Development Features

R i Development Feature Class1 | Class2 | Class 3 | Class 4 Nexus Feature
NEXUS & STATIC DEVELOPMENT FEATURES
Read/write user registers in debug v Vv Vv v Refer to SECTION 5
mode
Read/write user memory in debug mode A A A A Read/Write Access
Enter a debug mode from reset A A A A
Enter a debug mode from user mode A A A A
Development Control
Exit a debug mode to user mode A A A A and Status
Single step instruction in user mode and
A A A A
re-enter debug mode
Stop program execution on instruction/ ) ]
data breakpoint and enter debug mode A A A A Breakpomtstatch
. : points
(min. 2 breakpoints)

IT CMD TO L .
Gerhard Martin V = Vendor specific implementation

CLUECueiEriEsl - A = NEXUS API support required
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Development Feature Class1 | Class 2 | Class 3 | Class 4 Nexus Feature
DYNAMIC DEVELOPMENT FEATURES
Ability o set breakpaint or watchpaint A A A A Bregkpoints/Waich-
points
. N Davice |0 Message
D Identif A ALP A&P ALP
ewvice ldenfification & & & (see SECTION 6
Ability to send out an event GocUrrence pl P P P Watchpoint Massage
when walchpoint matches (see SECTION &)
Manitor process aownership while pro- .
CRSS0r MUNs in real-time P F P Ounership Trace
Monitor program flow while processaor .
runs in real-time (logical address) P P P Program Trace
ronitor data writes while processar runs P P Dala Trace
in real-time [Writes anly)
! A = NEXUS API
Readwrite memory locations while pro- ARP AP ReadWrile Access support required
qram runs in real-times
Program execution (instruction/data) b Memory Substitution P = NEXUS T-
from Mexus port for reset or exceptions Y U CODES protocol
Ability to start ownership, program, or A Davelopment Control Suppo It requl red
data trace upon watchpoint oCcurrence and Slatus O = optional but not
| m f i
s o | oot || teeEd 0
) - and Status Nexus
access of device-specific address .
Compliance
Monitor data reads while procassor runs O 0 Data Trace (Reads and
in real-times Writes)
001 debug standard
Low spead /O por replacement and o 0 0 Port Raplacemeant! g
High speed 10 port sharing Sharing
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( Infineon  ~ NEXUS On-Chip Hardware

Introductia JTAG Pins
NEXUS Development ol Toow JTAG - T
Registers Controller
[ Read/Write Access |«
Vendor-Defined ]
Data Messaging _'|
Virtual Memory 3-12 Pins
Breakpoints Auxiliary Pin - Yoo
[ BTM & DWM Interface &
Control

* The hardware implementations will be dependent on the respective silicon vendor

gecr:hl\g?d-ll—v%rtin » The design should be scaleable, a Class 2 Implementation should be reusable for a Class 3

gerhard.martin@infineon.com Implementatlon
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( nfineo"  Efficient Data Transfers using Nexus Hardware

Example of how the target processor generates the address to send in a trace

Introductio message:

Previous absolute address (A1) = 0x003FCO01,
Absolute address associated with new trace occurrence (AZ2) = Ox0003F 365

A1 = 0000 0000 0000 0011 1111 1100 0000 0001
Al 0000 0000 0000 0011 1111 0011 0110 0101
Al A2 0000 0000 0000 0000 0000 11110110 0100

The unigue portion of the address (M1), sent in the message (high-order
Zeros are suppressed):

M1 = 11110110 0100

Example of how the tool recreates the address based on its previously calcu-
lated address and the address contained in the trace message:

Previously calculated address (A1) = 0x0D03FC01,
Address in message (M1) = OxFG4

A1 = 0000 0000 0000 0011 1111 1100 QOO0 Q001

M1 = 0000 0000 0000 0000 0000 1111 0110 0100
ge?hl\g?olTl\jl?min A1t M1 = 0000 0000 0000 0011 1111 0011 0110 0101
B ' fincon.com Address recreated by the tool = 0x0003F 365
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Tool (or NEXUS
Conformance Suite)

Tool vendor
specific API(s)

NEXUS API

» Nexus Standard supplies API header files
« Semiconductor vendor provides Emulator vendor with Target Abstraction Layer
« Emulator vendor provides Tool vendor with integrated Nexus API layer
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(hofivesn NEXUS API Calls

Target Abstraction Layer
* Introductio _ _
— Open - Establish connection to Target

— Close - Close connection to Target

— loctl - Controlling connection to Target

— ReadMem / WriteMem - Memory access to Target

— SetEvent / GetEvent / ClearEvent - Event handling of Target

— GetlLastError - Error Handling/Recovery

Emulator Hardware Abstraction Layer (HAL)
— Open - Establish connection to Emulator
— Close - Close connection to Emulator
— ReadNJR / WriteNJR - Access of JTAG resources via Emulator.
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Nexus Connector Interface

Pin Name Conn.A | Conn. B Conn. B Conn. B Conn. C Comments
Introductia JTAG Port | Option 1 - Option 2 - Dp:ﬁqn 3- | Aux Port
only JTAG Aux Port Mixed Only
MCKI 1 1 Auxiliary Port
o e 4
MSE] l 1
MCKO T 1 1
MDO ] 2 g
MSEQ T 1 2
EVTO 1 1 i 1 1
EVTI 1 1 T 1 1
RSTI T 1
PORT 16 Port Replacement
JTAG 5 ) ) [EEE 11481
ROY 1 1 1
Vendor T T ) 1 iy
Defined
VREF 1 1 i 1 1 System Signals
St RESET ] 1 1 1 1
Gerhard Martin CLOCKOUT 7 1
gerhard.martin@infineon.com Other 2

page 26
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(nfineon "~ NEXUS Connector A

Short Distance Requirement Distance not an issue

Host
Computer

Introductio

-—t -
F Y
-—E

Embedded Target Application

JTAG port infout Ethernet / RS-232
Emulation
Controller
’R with
JTAG
Nexus Controller
Connector A

20 Pin Connector which supports JTAG

5 pin Protocol Signal Name | O | Pin | Pin | 7O | Signal Name

« Amp 2 row x 10 columns, RESET IN 1 2| ouT VREF

. : : - : - EVTI IN 3 4 - GND

0.050 mch pitch pin spacing and 0.10 in ST N . = - oD

row spacing. TMS IN 7 8 - GND

. TDI IN 9 10 - GND

Includes System_CIock_out, oK m = = : G

R System_Reset _In, TDO Sl EEE 14 - GND

gerhard.martin@infineon.com — y_ ' — ! . EVTO® ouT 17 18 - GND
page 27 y SUppOrtS 3.3v and lower with RDY* OuUT 19 20 lor O | Vendor Defined*

System_Vref out
IEEE-ISTO NEXUS 5001 debug standard
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Short Distance Requirement

o
"

Embedded Target Application

»
¥

Distance not an issue

MNexus
Connector B

» 30 Pin Amp Connector
supports JTAG 5 pin
Protocol and/or Aux
Port

« Amp 3row x 10
columns, 0.050 in.
column X 0.10 in row
spacing

hd

Aux
port out Logic Host
Analyzer Computer
Ethernet
Jtag
port
infout Emulation
Controller
Signaf Name Sf_qna! Name Signal Name o Pin Pin Vo S:‘gnal Name
1) JTAG Mode 2) Aux Mode 3) Mixed Mode
RESET RESET RESET IN i 2 ouT VREF
EVTI® EVTI® EVTI* IN 3 4q - GND
TRST* R5TI TRST* IN 5 6 GND
TMS RESERVED TMS IN 7 ] GND
RESERVED MoITe RESERVED N ] 10 GND
TDI MDIO TDi IN 11 12 GND
TCK MCKI TOK N 13 14 GND
RESERVED MSE] RESERVED N 15 16 GND
TDO MDO 3" TDO ouT 17 18 GND
ROY" MDO 2" RDY" ouT 19 20 GND
RESERVED MDO1" MDOT* ouT 21 22 GND
RESERVED MDOoo MDOo ouT 23 24 GND
CLOCKOUT® MCKO MCKO ouT 25 26 GND
RESERVED MSEQ MSEQD ouT 27 28 . GND
EVTO* EVTO* EVTO" ouT 29 30 [ or Vendor
Defined*
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Short Distance Requirement

Embedded Ta\rgctE
Annplication

Aux

infoul

Distance not an issue

\

Nexus
Connector C

Intended for target
processors which support
wide aux. port and port
replacement requirements.

80 Pin Samtec MOLC/FOLC
Connector

Amp 2 row x 10 columns,
0.050 in. column X 0.050 in
row spacing

Host
> + > Computer
i Ethernet
Emulation
Controller
with Bus
State
Analyzer
Signal Name 1] Pin Pin Pin Pin 1o Signal Name
RESET IN 1 2-UBATT* 3 4 ouT VREF
EWTI* IN 5 B 7 8 ouT EVTO*
RSTI IN 2] 10 11 12 [Ije] Vendor Defined*
MDI3 IN 13 14 15 16 [lie] WYendor Defined*
MDIZ* IN 17 18 19 20 [I[8] PORT15*
MDI1* IN 21 22 23 24 ([[e] PORT14*
MDIO IN 25 28 27 28 o] PORT13"
MCEI IN 29 30 kYl 3z 1[e] PORT12*
MSEI IN 33 34 a5 a6 (I[e] PORT11*
MDOT* QuT a7 38 35 40 o] FPORT10*
MDOS* QuT 41 42 43 44 o] PORT9*
MDO5* ouT 45 46 47 48 I[e] PORTE*
MDO4* QuT 49 50 51 52 I[e] PORT?*
MDO3* QuT 53 54 55 56 1o PORTS*
MDO2* ouT 57 58 59 G0 [I[e] PORTS*
WMD" ouT G 62 53 G [1e] PORT4"
MDOD ouT B5 G5 67 5133 [I[8] PORT3*
MCKD ouT B9 70 71 72 (I[e] PORTZ*
MSEO1* ouT 73 T4 75 76 ([[8] PORT1*
MSEOQQ ouT 77 78 T9-UBATT* a0 1[e] PORTO*
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Global Embedded Processor Debug Interface Standard

Eliminating Development Problems so that Real Application
Problems can be Solved
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For a copy of the current specification
and to provide technical feedback
visit our web site at

e Introductia

www. www.ieee-isto.org/Nexus5001/
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