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ETKS6.0 Solution Proposal For ECU Integration
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ETKS6.0 Product Overview
Supported Controllers, CPU- and Debug-Interface

e Supported Controllers
e Supports Renesas SH72512F(FCC), SH72513F(FCC), SH72544

e CPU-Interface
e connected to the Renesas JTAG and AUD interface via flat cable adapter
* no need for Handshake- and Trigger Pins !
e 3.3V Interface

Debug-Interface

e Simultaneous Measurement, Calibration, Rapid Prototyping, and Debugging
is possible using ETKS6.0 & Lauterbach or Renesas Debugger
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ETKS6.0 Product Overview
Emulation- and Measurement Memory

Emulation Memory
e Using the microcontroller internal overlay RAM
e SH72512FCC, SH72513FCC max. 8 x 64KByte (as working page, WP), standby powered
e SH72512F, SH72513F, SH72544 measurement only

Measured Data Memory
e Within the internal RAM when using DISTAB13 hooks

& Temperature rated for under the hood applications (-40°C to 110°C)

& Well understood calibration/measurement methodology (display table, ETK
detection, working/reference page, cold start).
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ETKS6.0 Product Overview

Measurement and Calibration with Evaluation Device possible

e The overlay mechanism SRAM / FLASH will be supported:
e up to 8 parallel overlay segments SH72513FCC

e segment size: 64 kByte

: ADDITIONAL
e stand-by supply possible 512 kB Emulation RAM 2 MB FLASH

e measurement possible 64 kB
64 kB

64 kB

Read
&
Write

AUD-Interface |
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ETKS6.0 Product Overview
System overview

LAWERBACH‘/AL\

FowerTrace

ES1000

Ethernet

ETK-interface | max. 100m

- Ecﬂ max. 30m

ECU-Board - w
SH72513 || AUD /

Al ETKS6.0

CAL
RAM CAN

S 4

ES59x/ES690
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ETKS6.0 Product Overview
Features 1/5

e Calibration
& using internal Overlay RAM on CPU as Calibration RAM
& Reference Page = CPU internal Flash, Working Page = CPU internal RAM
& Calibration RAM space limited by size and number of overlay blocks
% ETK allows configurable location of RP and WP areas
& location of overlay blocks managed by “Limited emulation RAM toolbox”
& amount of calibration values may exceed size of CALRAM
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ETKS6.0 Product Overview
Features 2/5

o control of Page switching is selectable:

%, controlled by the ECU software =2 Protocol Based Page Switching

generic mailbox protocol implemented by ETAS to make page
switching possible

= ++ page switch synchronous with ECU tasks
= - - Mailbox Software required

% controlled by ETK = Direct Register Access Page Switching
= ++ no ECU effort

= - - page switch asynchronous *

*1 Microcontroller issue: first read access to overlay area after page switch may deliver corrupt data
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ETKS6.0 Product Overview
Features 3/5

e Measurement
% Enable and Disable of measurement possible
& Measurement variables selectable via INCA
& 16/32 different measurement raster possible
% Data acquisition via Distab13 Routine or TDM
e Triggered Direct Measurement (measurement without DISTAB)
% Power On - Cold Start Measurement
% “Measurement Only” function

& Requires reserved memory section of internal RAM
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ETKS6.0 Product Overview
Features 4/5

e Special functions
& hardware allows ETK full read/write access from pC memory !
U ETK can generate ECU reset
& ETK recognition and power fail detection from ECU
Information exchange between ETK and CPU via AUD Register
& ETK will supervise ECU voltage

% only enabled AUD interface allows ETK access !
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ETKS6.0 Product Overview
Features 5/5

e Flashing
The term Flashing has two meanings:

e Program the ECU Flash with new code and data set
— Program code update, rarely done during calibration work

— initial flashing done with third party tool

e Copy working page (WP) to persistent reference page (RP)
— Data freeze, done frequently during calibration work

— Data to be copied from overlay RAM into Flash,
— Flash driver running inside ECU, controlled by Prof
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ETKS6.0 Product Overview
ETKS6.0 size and connectors (Hardware Axxx/yy)

yellow: 100MBit
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ETKS6.0 Product Overview

ETKS6.0 size and connectors (Hardware Axxx/yy)
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ETKS6.0 Product Overview
ETKS6.0 size and connectors (Hardware Bxxx/yy)

yellow: 100MBit
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ETKS6.0 Product Overview
ETKS6.0 size and connectors (Hardware Bxxx/yy)

Millimeters
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ETKS6.0 Product Overview
System Requirements

e Integrated with following software
o INCAV54.1 SH72513FCC
INCA V6.1.0 SH72512(FCC), SH72513 and SH72544
ASCET-RP V5.6
INTECRIO 2.1
HSP V5.1

e Supported by following hardware
e Compact Hardware: ES690, ES590, ES591, ES910.2 (INCA)
e VME Hardware: ES1000.2/.3 with ES1232 (INCA/ASCET)
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ETKS6.0 Product Overview
System Requirements

e Products not supported

%, Software
& INCA 5.3 and Predecessors
& ASCET_RP 5.4 and Predecessors
& INTECRIO 1.0

% Hardware
& MAC2
& ES1000.1 with ES1111 and ES1200 & ES1201
& ES1000.2/3 with ES1120 and ES1200 & ES1201
U ES1000.2/3 with ES1120 and ES1231

% Firmware
% HSP 4.1 and Predecessors

% A2L Description Language
% AML prior to v1.2
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ETKS6.0 Solution Proposal For ECU Integration
Content

S
S
e Hardware Integration
& Block Diagram, ECU Connection, Signal Conditioning, Power Connection
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ETKS6.0 Hardware Integration
Block Diagram

ETKS6.0 Tool
Interface
Interface to N Trigger
External Debugger Unit

ECU
access
arbitratio
n ETK
Interface
Interface % F ) C?Jr:irtOI < > Etr;ir;et } { @
to ECU 100

Micro- Mbit/s
RAM
controller ( 128 KB
Systgm Ethernet
Functions Traffic
Detection
Configu- T
<: ration H
=y EEPROM \ U-Batt
Debug R Power
Interface Standby Power Supply Supply Supply N °
Monitoring ~143..18V ]
re— Sense ECU Power Supply A Automati
e e utomatic
Sense ECU Standby Power Supply . ECU& baeccccccccccccccscccccacancas Power-On
p— - Pis\?vter Standby
......... S eeaaaes Power
Flash - Control supply
4.3..18V
£ N
Te Q}m ata Bu:>
<~
RAM

‘.Q.‘
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ETKS6.0 Hardware Integration
Hardware Overview

ETK:
ETKS6.0 — F 00K 104 790
AUD ETK for the Renesas SH72xx

ETK - adapter: 1
ETAF1 — FOOK 001 373
Connects ETK to ECU

ECU connector:
ERNI connector "ERNI 064320"
Fits to ETAF1 (ETK - adapter)

ETK-Debug - adapter:

ETAF6 — FOOK 104 220 |
Connects Debugger to ETK m
or ECU
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ETKS6.0 Hardware Integration

ECU Interface

e Flat ribbon cable to a 26-pin

connector in the ECU

JTAG signals
AUD signals

Reset signals

VCC + ground signals

ERNI "064320"

Al

Al13

ETAF1
100.00
/AUDSYNC AUDATA3 Signal Direction Load Function
/ASEBRKAK AUDATA2 Bl AUDATA[3..0] INOUT 10pF | ETK
NC AUDRST JAUDRST out 12pF | ETK
JAUDSYNC ouT 10pF | ETK
P IGND AUDMD ouT 10pF | ETK
TDO IGND AUDCK ouT 10pF | ETK
TMS IGND TCK ouT 20pF | ITAG
TCK IGND T™S ouT 20pF | JTAG
DI I GND JTRST ouT 20pF | JTAG
TDI ouT 20pF | JTAG
USGSTBY IGND
TDO IN 12pF | JTAG
/TRST /RES ASEMD ouT 10pF | ETK
ASEMD AUDATA1 JASEBRKAK IN 5pF | ETK
AUDMD AUDATAO /RES INOUT 39pF ETK
USG N ETK
USG NC
B13 USGSTBY IN ETK

Bottom view to male connector

‘Q\.‘

LiveDevices
ETAS Group
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ETKS6.0 Hardware Integration
ETK Interface Connector on ECU

Al

Al3

Bottom view to male connector

/AUDSYNC

AUDATA3

/ASEBRKAK

AUDATA2

NC

/AUDRST

AUDCK

GND

TDO

GND

TMS

GND

TCK

GND

TDI

GND

USGSTBY

GND

/TRST

/RES

ASEMD

AUDATA1

AUDMD

AUDATAO

USG

NC

ECU connector type:

ERNI 064320

ETKS6.0 Solution Proposal For ECU Integration

B1

B13

Hermann Buck - ETAS GmbH  Rev. 08

09-Nov-2007

J/AUDSYNC, /ASEBRKAK,
J/AUDRST,AUDDATA[3..0], AUDCK:
Microcontroller Pins, used by ETK

TDO, TMS, TCK, TDI, /TRST:

Microcontroller Pins, path through ETK, used by
Debugger

/RES: Power on Reset

USGSTBY (Comparator Input): ECU Standby
RAM supervised by ETK to detect data
consistency

USG (Comparator Input): Supply of
microcontroller JTAG pins supervised by ETK to
detect CPU is powered

NC: Customer specific; not used for ETK; if not
required, do not connect

L 2K

LiveDevices
ETAS Group

% Vetronix

ETAS Group
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ETKS6.0 Hardware Integration
ETK-Interface on ECU

Required impedance match resistors,
Value = 22 Ohms

ECU

- Recommended impedance match
resistors, Value = 22 Ohms

EEEEEEEE 26-lead ribbon cable & ETAF1
/AUDRST
AUDATA 2 1
AUDATA 3 -
/AUDSYNC 1 /AUDSYNC| AUDATA 3
— /ASEBRKAK /AseBRKAK] AUDATA 2
- — mms{ NC | /AUDRST
— AUDCK I AUDCK | GND T‘ ’ ETK
— TDO [T DO GND
— ™S ™S GND
— SH 72 TCK TCK GND
XX TDI DI GND
—
— VCC_3.3V > usasTeY | GND
JTRST L 4 JTRST /RST
— ASEMD ASEMD | AUDATA 1
AUDMD AUDMD | AUDATA 0
VCC_5.0V > T "
AUDATA 0 I 1 =
AUDATA 1 —1
/RST

Trrrrnini lzm(,k

= = = Optional connections, if appropriate
functionality required

26-pin ETK connector
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ETKS6.0 Hardware Integration
ETK need a permanent power supply !
a) permanent power supply inside ECU available

ETK supply
permanent suple; Power supply
: 12v connector
vehicle ] B
battery J_ETVZ N J_
ECU GND ETK ca.
18V

ECU Connector

T ECU

b) permanent power supply inside ECU not available

ETK supply

K70
permanent SUPPQ KAS50 Pad for power supply
. 12V | N
vehicle . 1
battery I il - J N l
Ignition key ETV2 L] 4
12v 1 L
ECU GND ETK ca.
ECU Connector 18y
T ECU

QO
oy ‘LiveDevices %Vetrenix
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ETKS6.0 Hardware Integration
isolated power supply ETP2 inside ECU

ETK supply
ETP2 Power supply
permanent supply connector
12V | O_E‘__l
vehicle i
battery ETV?2
N J— ETK ca.
18V

ECU Connector

ECU
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ETKS6.0 Solution Proposal For ECU Integration
Content

S
Y

3
Software Adaptations inside the ECU
% Measurement, Triggering, Cold Start Measurement,
% Calibration, Page Switching,
& Bypass, Calculating Checksums, ECU Flashing, ECU Start Up

G
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ETKS6.0 Software adaptations inside the ECU
Overview

Start up after reset
e ETK recognition
e Start up protocol
e Cold start handshake
e Power fail detection
Calibration
e Page switch
e Start on working page
e Measurement
e Display table
e Trigger
e Bypass
ECU flashing

QO
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ETKS6.0 Software adaptations inside the ECU
Start-up after reset

e ECU start-up after Reset:
e ETK detection
e Initialize ECU e.g. Register initialising,
deactivation of any access to overlay memory (e.g. SERAP,...)
e detection of ECU power fail
e detection of end of ECU initialisation

=» precondition:
e AUD interface enabled
e ECU effort required

QO
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ETKS6.0 detection sequence
Startup handshake with ETKS6

ETAS

Engineering Tools

AUDMBR ‘ ‘ AUDISR ‘ ‘ ETK ‘

Power on——»- - — Monitor ECU Power -
: : AUDISR value i - Startup value *)
Release Reset——y| ———————Initialize AUDMBR to 0x0000 (reset value)— +— wit‘llwaRL;esel:_» (— Monitor ECU Reset»] = *) values 0x9 and OxA are
Start Apblikation » for standard MC operatio
K g 0x9 = standby RAM powerfail de
ECU . - Initialize g:?e;rels standby RAM powerfai
internal < — — —Destructive Read of AUDMBR— — | values 0x5 and 0x6 are re
initializations
p Enable AUD—» for standard flash mode
+——Write AUDMBR-p»
— — —Destructive Read of AUDMBR— —
Polling depend on
fi ti f th
— — —Destructive Read of AUDMBR— — | con lgura ‘on o . M
»Trigger register
Loop until polling rate”
AUDMBR =0 Read _| default every ~50ps
(Timeout max: AUDMBR
2 x polling rate) — — —Destructive Read of AUDMBR— — |
ETK
detection < ~f}———Read AUDISR
Write handshake
pattern
— MC:0x5555 | |— — —Destructive Read of AUDMBR— — o
Flashing:
0x4649/0x4645 — Handshake pattern
0x5555/0x4649/
0x4645 detected by
— — —Destructive Read of AUDMBR— — | ETK
Loop until
AUDMBR =0 Read |
(Timeout: AUDMBR
\_ 2 x polling rate
— — —Destructive Read of AUDMBR— — |
ETK -t INCA checksum calculation, Initialization of ETK data
dependent
initializations
(c) ETAS GmbH. All rights reserved, also for pending patent applications. All powers of disposition, such as copying and distribution at ETAS GmbH ETKS6:
ETAS/PMC/EPM-22 Mai
26.10.2006
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ET KS6 u O d ete Cti O n Seq u e n Ce IAfUIT—D]—Ilé}ili‘):I‘eOsfgg MC Mode, powerfail detected

AUDISR== 0x0A  MC Mode, no powerfail detected
AUDISR== 0x05 flashing Mode, powerfail detected
AUDISR== 0x06 flashing Mode, no powerfail detected

Basic initializations

ETK present S
? verify that AUD is active max. 2 loops Time between write and read < 1 x
polling rate

A 4

no Write OXOOFF to AUDMBR .
Optional safety feature:

no and /\ no and Background: /AUDRST has on-chip pull-down — AUD is in reset when no ETK
loop counter > 2 loop counter < 2 connected
< AUDMBR == 0x00FF When AUD is in reset — reading AUDMBR always return 0x0000 regardless
what written
no and ¢ o and
fimeout > 2% DW timeout < 2 * polling rate I verify that ETK is active
< AUDMBR == 0x0000 > timeout > 2 * polling rate
V
— e.g. clear Measurement Table (Distab)

ETK dependent Initializations optional: Init start on working page OCT
see “Protocol based Page switching”

Flashing mode = true

AUDISR == 7? Y
depend on Flashing Mode

intern driver write 0x4649

MC mode = true

Write 0x5555 to AUDMBR extern driver write 0x4645
to AUDMBR

yes

Wait for ETK Coldstart pattern
(see next slide)

v .
Start Application Start Application Start FIashlng mode
without with with
ETK ETK ETK

QO
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ETKS6.0 detection sequence
Communication Protocol for Cold start Measurement

The coldstart pattern is used to synchronize the measurement system with the ECU software.
The address of the Coldstart pattern is defined in the A2L File

WAIT: System will do coldstart measurement and start to prepare the measurement table.
REDY: The Displaytable is valid and INCA is ready.

QO
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ETKS6.0 Software adaptations inside the ECU
Calibration: Overview

o Calibration:
e Overlay memory of uC must be available for calibration

Reference Page:
= UC — Flash is used as Reference Page

Working Page:
=>»overlay or calibration memory is used as Working Page

Memory Map:
= Memory map managed completely by ETK and INCA

QO
ETKS6.0 Solution Proposal For ECU Integration - LiveDevices %/) Vetronix

gy =
Hermann Buck - ETAS GmbH  Rev. 08 09-Nov-2007 <1 / \= S Gleus ETAS Group




ETKS6.0 Software adaptations inside the ECU
Calibration: Memory concept

Overlay RAM Flash

SH72513FCC

ADDITIONAL
512 kB Emulation RAM 2 MB FLASH

64 kB
64 kB

64 kB

Read
e Reference Page = uC internal Flash &

e Working Page = internal Overlay RAM e
regions of the pC AUD-Interface
e 8 regions
e Page Switching by enable/disable the
internal overlay mechanism

QO
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ETKS6.0 Software adaptations inside the ECU
Calibration: Page switching

e Page Switching N\
e Limited Emulation Ram Toolbox

e The feature ,Start On Working Page"

ageHandling_V05

> ETKS6_CalibrationP

e Protocol Based Page Switching with “Start On X Page” option

e Overlay Configuration Table

e Mailbox procedure

QO
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ETKS6.0 Software adaptations inside the ECU
Calibration: Verify that RP and WP is valid

=» Checksum calculation of the calibration memory
e direct access to memory by ETK

= no ECU effort required

QO
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ETKS6.0 Software adaptations inside the ECU
Bypass

e Bypass: ECU effort required
e Trigger generation
e Trigger generated by write into Trigger Register
up to 16 raster by direct triggering, up to 32 raster by indirect triggering
e Data acquisition
e DISTAB13 approach (for data consistency & performance)
e Display table is located in RAM, power-up check necessary
e ETAS proposal
e FCC-Device : DISTAB13 approach

e Bypass implementation
e identical to other ETKs

QO
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ETKS6.0 Software adaptations inside the ECU
Measurement

e Measurement: ECU effort required \
e Trigger generation
e Trigger generated by write into Trigger Register
up to 16 raster by direct triggering, up to 32 raster by indirect
triggering

e Data acquisition >

e DISTAB13 approach (for data consistency & performance) or _
Trigger Concept of
¢ Triggered Direct Measurement (measurement without DISTAB) serial ETKs.ppt

(refer to the attached document)

e Display table is located in RAM, power-up check necessary

e ETAS proposal
e DISTAB13 approach /

QO
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ETKS6.0 Software adaptations inside the ECU
Measurement with Display table DISTAB13

e examples with 6 Measurement Rasters

Raster Signals Datarate
0,714 msec 40 x 2 Byte 20 x 4 Byte 224 kByte/sec
1,000 msec 40 x 2 Byte 20 x 4 Byte 160 kByte/sec
2,140 msec 40 x 2 Byte 20 x4 Byte 75 kByte/sec
4,000 msec 40 x 2 Byte 20 x4 Byte 40 kByte/sec
8,000 msec 40 x 2 Byte 80 x4 Byte 50 kByte/sec
128,000 msec 40 x 2 Byte 200 x4 Byte 7 kByte/sec

ETKS6.0 Solution Proposal For ECU Integration

Hermann Buck - ETAS GmbH  Rev. 08

09-Nov-2007
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556 kByte/sec
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ETKS6.0 Software adaptations inside the ECU
Measurement with Triggered Direct Measurement TDM

e examples with 6 Measurement Rasters

Raster Signals Datarate
0,714 msec 20x 2 Byte 20 x4 Byte 169 kByte/sec
1,000 msec 20 x 2 Byte 20 x4 Byte 120 kByte/sec
2,140 msec 20x2Byte 20x4Byte 57 kByte/sec
4,000 msec 20x 2 Byte 30x4 Byte 40 kByte/sec
8,000 msec 40 x 2 Byte 30 x4 Byte 25 kByte/sec
128,000 msec 140 x 2 Byte 180 x 4 Byte 8 kByte/sec

ETKS6.0 Solution Proposal For ECU Integration

Hermann Buck - ETAS GmbH  Rev. 08

09-Nov-2007
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419 kByte/sec
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ETKS6.0 trigger generation
Trigger with ETKS6 ETAS

Engineering Tools
‘ CPU ‘ ‘ Memory ‘ ‘ Application ‘ AUDMBR AUDISR

————— Destructive Read of AUDMBR — — — —
-4 Configure measurement: Polling
every ~50ps
—_——— — - Destructive Read of AUDMBR — — — —
—_———-
Set Bit x of AUDMBR }
<_Write data I N B B Destructive Read of AUDMBR — — — —
of raster x “
. . ——
(—Write Trigger for raster x» )' AUDMBR gets cleared here
v .
————— Destructive Read of AUDMBR — — — —
Read measurement data of raster o Lr;?eg‘:;: by
ETK
————— Destructive Read of AUDMBR — — — — P
Write data : er o
|— pR— Set Bity of AUDMBR \
of raster y Y R
\
\ .
¢ Write data | |—Write Trigger for raster yp»y [— — — — — Destructive Read of AUDMBR — — — —
of raster z
—Write Trigger for raster zi
/
_———- -
Set Bit z of AUDMBR '/ )' AUDMBR gets cleared here
-== ¢— — — — — Destructive Read of AUDMBR — — — — > .
— Trigger y and z
detected by
Read measurement data of raster y ETK
Read measurement data of raster z
(c) ETAS GmbH. All rights reserved, also for pending patent applications. All powers of disposition, such as copying and distribution at ETAS GmbH ETKS6:
ETAS/PMC/EPM-22 Mai
8/1/2006
Startup and Trigger for

ETKS6 V04.vsd

QO
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ETKS6.0 trigger generation

e Initialization
e At the end of initialization, software writes 0x5555 to - ECU software
AUDMBR register
e ETK detects 0x5555 pattern and enables trigger generation - ETK

e Application running

e For generating triggers, software sets appropriate Bit of - ECU software
AUDMBR register (No Read-Modify-Write sequence !!!),
each Bit of AUDMBR corresponds to a specific raster

e ETK polls AUDMBR register for detecting triggers and - ETK
starts acquisition of appropriate data

QO
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ETKS6.0 Software adaptations inside the ECU

ECU flashing

e Boot Code or Flash Software is running inside ECU:
e communication via AUD - Register and ETK - Mailbox

e A ProF-control-flow is required for running the flash procedure “ProF” within INCA

= ECU effort required, brain death flashing not supported
ETAS Software

A2L

ETK_MAILBOX

COM protocol

HEX file/data

2 s 0X
4 bytes a ox
4 bytes size transmit mailbox
bytes 1ailbox typ
bytes
AM
INCA 0x4649 || 0x4645 U
DR

ETK ECU

User Boot MAT

o
607
2

B&zzs

Flash request

detection module

Flash driver
load & execution
module

User
MAT

ETKS6.0 Solution Proposal For ECU Integration :T/ -

Hermann Buck - ETAS GmbH

Rev. 08

09-Nov-2007

= 1I\=

A\

LiveDevices

ETAS Group

Description of the ECU-
backed Flashing:

Standard-Flashing_
Vi1
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ETKS6.0 Solution Proposal For ECU Integration
Content

S
Y
Y
Y
Y
Y

External Files
% Creating A2L File, ETK Configuration

QO
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ETKS6.0 External A2L - File
content

the A2L - File contains:

e memory layout

e Limited EMU RAM toolbox configuration

e Communication e.g. Protocol speed (100MBit only), Byte order,...
e ETK configuration = ETK_CFG Parameter

e Address of Distab Address- and Output table

e Specification of Trigger Raster timing

optional:

o definition of pattern for Coldstart

e Mailbox parameter for Protocol based page switching

e Mailbox parameter for Flashing

QO
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ETKS6.0 Project Configuration
Memory Layout

e specify Memory Segment

=>» Code Area
=» Data Area /begin MEMORY_SEGMENT code
=» Variables Area CODE FLASH INTERN 0x00000000 0x68000 -1 -1 -1 -1 -1

/end MEMORY_SEGMENT

ASA.M-ZMC File /begin MEMORY_SEGMENT data_ETK

DATA FLASH INTERN 0x00068000 0x90000 -1 -1 -1 -1 -1
/end MEMORY_SEGMENT

. 2MC

/begin MEMORY_SEGMENT IRAM
VARIABLES RAM INTERN 0xFFF80000 0x20000 -1 -1 -1 -1 -1
/end MEMORY_SEGMENT

L 2K
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ETKS6.0 Project Configuration
Application Memory handling in Inca (1/4)

e Full Emulation
= all Calibration Variables covered by overlay RAM at the same time
e Partial Emulation
= only a part of Calibration Variables can be covered at a time
=» Limited Emulation RAM toolbox of Inca is always required

/begin CALIBRATION_METHOD "FixedSizeMoveableEmuRAM" /* Method name */

1 /* Method version */
ASAM-2MC File /begin CALIBRATION_HANDLE
i 0 /* EmuRAM page identifier *1 */
0x00600000 /* Original RAM Address has to be defined in the memory segment
] 2MC 0x10000 /* Page size */

/end CALIBRATION_HANDLE

/begin CALIBRATION_HANDLE

1 /* EmuRAM page identifier */
0x00610000 /* Original RAM Address has to be defined in the memory segment
0x10000 /* Page size */

/end CALIBRATION_HANDLE

/end CALIBRATION_METHOD

*1 The relation between EmuRAM page identifier and Original RAM Address is fixed:
0: 0x00600000; 1: 0x00610000; 2: 0x00620000; ...

QO
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ETKS6.0 Project Configuration
Application Memory handling in Inca (2/4)

§ User options - User: == |jissammm x|
There are two different methods to o | epren | e | s
ASAM-2MC Editor Autocommit Export Import
work with Li mited Emu Iation RAM - Data exchange  Limited EIT|1U RAM | Calibration Log I Path I Genera|||
Option Yalue
1. Experiment Preparation Cprattnmod  Jomamc omuatn ______

[Dynamic emulation
Experiment preparation

2. Dynamic Emulation

Deter mines the operation mode of the tool for devices that have a i’
limited emulation Ram, If set to Experiment preparation, the user
has to explicitely define the ermulated ranges before the |

Link to User Guide

[0]4 Cancel | Default |

In both methods Limited Emulation RAM toolbox wiill:

1. try to emulate all Calibration Variables defined in the Project (A2L file)
to reach “Full Emulation”

2. ignore Calibration Variables, intended for special use, like:
e Read-only calibration variables
e calibration variables outside the DATA region specified in the A2L file
e adaptive characteristics
e

‘Live‘Devices %Vetrenix

ETAS Group
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ETKS6.0 Project Configuration
Application Memory handling in Inca (3/4)

Method: Experiment preparation

e The Limited Emulation Toolbox will configure the CALRAM when:
o the experiment is opened in INCA.
e the user requests it in the menu: Variables -> Limited Emulation RAM

Steps to configure the CALRAM:

1. Full Emulation possible ?
= toolbox configures the memory silent to cover all calibration variables

2. Calibration variables stored in the Experiment ?

these variables can be covered at the same time ?
= toolbox configures the memory silent to cover these calibration variables

3. Ask the user for a selection of Calibration Variables (Partial Emulation)
= Variable Pre-selection dialog is displayed and selection is configured

QO
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ETKS6.0 Project Configuration
Application Memory handling in Inca (4/4)

Method: Dynamic emulation
When the experiment is opened in INCA the Limited Emulation Toolbox will:

e Check if Full Emulation is possible?
a) Possible:
= toolbox configures the memory silent to cover all calibration variables
b) Impossible:

= toolbox configures the memory silent to cover all calibration variables which are
different between WP and RP

= if not possible INCA will request to FLASH the WP data
= mark all Calibration Variables as writeable, even not covered by CALRAM yet

During Calibration:

= after the modification of a calibration value the toolbox will adapt the CALRAM to
cover this calibration variable and write the changed value

QO
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ETKS6.0 Project Configuration
Protocol Based Page Switching

Mailbox Start Address Overlay Configuration Table

Page Switching Mailbox o describes registers to be written to
switch page (address, value)

o Inca writes table, when configuration
Working Page OCT
Start Address has Changed

A

Defined Start Page

v

e ECU software writes registers by
Overlay Configuration

Working Page OCT ¢ Table processing this table
“e Working Page

Page Switching Mailbox

Reference Page OCT
Start Address . ¢ Communication channel between Inca
Reference Page OCT { and ECU software
e Inca writes request (,WPRQ", ,RPRQ")
Measurement Data Memory e ECU software processes request and

write acknowledge

QO
ETKS6.0 Solution Proposal For ECU Integration STNS ®liveDevices %/) Vetronix

Hermann Buck - ETAS GmbH  Rev. 08 09-Nov-2007 ETAS Group ETAS Group



ETKS6.0 Project Configuration
Protocol Based Page Switching

ASAM-2MC File PAGE_SWITCH_METHOD
+ 1 /* version */
MAILBOX
1 2MC 1 /* Version of mailbox */
. 500 /* max time the ECU needs to set up page in ms */
/* max allowed time 500 ms ! */
AML1.7 or newer 0xfff90000 /* Start address of table */
AUTOSTART_BEHAVIOR
ALWAYS_WP
OCT_WORKINGPAGE
0x21 /* Version of table */
0xfffo0964 /* Start address of table */
52 /* max Length of table in byte */

Autostart Behaviour:

o Always Working Page

Page Switching Mailbox
o Always Reference Page ° °

e Last active page WPRQ' | o|  Defined Start Page

Measurement Data Memory

QO
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ETKS6.0 Project Configuration
Advanced feature: Measurement Only Mode

Requirement:

e program (code) version in ECU is different than the version in Inca; but A2L
description in Inca is correct

e User wants to measure but not to calibrate

=T Hardware: >ES690< Experiment: >meinExperiment<
Fle Hardware Device Channels Wiew ?

MO E | IAEOM T » o»

1 Hardware devices

= HWK ES690
o ESBI0/ESSI0/ESS91: 1
SN 1903423
L ETRC:1
EDETK OFF
Mo init. /o ECU access

El

@ Device not connected

@ Device connected

A Mo init. or no access

@ HW status can not be detected

2 Parameters |3 Info |
ETKC

COpton |Va|ue

[ Enhanced parameters for ETKCi1

2 Parameters  Limited emulation RAM

Opton

| Value |

MName ETKC:1

Meas. falure behavior Abort after failure
Time stamp quantzatio Off

Connection behavior  Prompt for reinitialize

ETKS4.1 Dema\TC1766E0_8_AML1 6100
temp_differentitemp_different_1

Project
working data

Reference data
Differences (bytes)
Log out behavior Mo Autornatic Flash Back
Transmission rate

Check memory pages
At initializaton

Flash tmeout tme [s] 120

FlashPort KLine1{1) {/ ES690/E5590/£5591:1
paralel ETK.

ECU Autostart Behavior always WP

F.aster limit

Ermulation RAM
reconfiguration mode

MeasUrement onby:

optimized

[-
[

This entry determines the behavior of the limited EMU RAM configuration
toolbox. If set to tue, no atternpt to modify the emu ranges is made nor
allowed, If zet to falze, the EMU RAM configuration operates normally,

(9]¢ Cancel | Default

MName of the device

e

AL

Apply

Reset
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ETKS6.0 Project Configuratio

includes ETKS6.0 Configuration | Put into A2L File: ETK_CFG
Parameter

b4 ETK Configuration Tool

ETK Info | jmsl] £l miEEE D

— ETKH. o ] A 5 ETK_CFG P t =10 X
e.g AUD Clock 20MHe = =0l Al e - =01
010 0x17 0463 0200 000 0FF OxFF 046F 0xB2 0570 0579 0w64 0208 0x74 0:C9 072 0xC7 071 0430 0873 0uBA 0175 01C4
ETK Type ETKS6.04-20
Serial Number 0100001 onfiguration Features

Hardware State 2221401000
FPGA Versian vz2.1

PCE Version V1.0

PCE Revision 010
Assembly Yersion 00

EPLD Yersion V2.2

Microcantroller
Use Fized Memory
Debug Interface Yoltage Level

AUD Clack speed
Trigger register polling rate
Reset Delay

=

v, it Panc s [ anfiarration Eaad ith
Address  |0x0 'I Page 1 | Auto Updste Update I Etk Protocol doeed o -] U \J es WI
No. of Bytes [0100 |oword | Linewidh [0:10 8 M

(iress 2210 7654 Dase fedo & 100 Mt Influence to the e
30 C4070000 C2070000 CCO70000 DOO70000 l? Active Page Pa ral I leter
40 D4070000 DEO70000 DCOZ?0000 EQO70000

50 4070000 EG070000 ECO70000 FOO70000 = Reference Data Only
60 FFFFEFFF FFEFFFFF 48070000 A8070000
70 AB070000 48070000 A8070000 A8070000 #* ETK has ECU Access
80 AB070000 A8070000 A8070000 A8070000
90 A@070000 48070000 AS070000 AS070000
a0 48070000 48070000 AS070000 AS070000
B0 AB070000 A8070000 AS070000 AS070000
0 AE070000 AE070000 AS070000 AS070000 - woltage Moo
do AE070000 48070000 AS070000 AS070000
el AE070000 48070000 AS070000 AS070000
£0 AS070000 AS070000 A3070000 A2070000

o

000AQOOD OQOQOFAFF 240A0000 0000FAFF
10 A4070000 ACO70000 BOO?0000 E4070000
Z0 B£070000 ECO70000 COO70000 ECZ30000

ﬂ ¥ Auto Update

=)

=

# ECL power supply
-

RAM standby poweer supphy

—Page Switch Method

[®]Memory Layout

Autostart Behaviour

" Direct Register Access

" MNot usad
Startl Endl Slzel Description ‘ Tpt " Protocol based
0=600000 OxB0FFFF  0x10000  ERAM Block 0 L Mo Address & Blways WP
ok used 0=610000 OxE1FFFF  0x10000 ERAM Black 1 L " lways RP

not used 0x£20000 02E2FFFF  0x10000  ERAM Block 2 &R Page switch duration timeout
not used 0x£30000 02E3FFFF  0x10000  ERAM Block 2
not used 0x640000 0<G64FFFF  0x10000  ERAM Block 4

®R ECU Settings
Fiam or Data not used 0x650000 0<E5FFFF  0x10000  ERAM Block 5

M e O s Layo Ut WP OCT Adcress | ouFFFonoed Mat. Size
. _ _ ® RamorData notused | OBG0000 OWBEFFFF 010000 ERAM Block 6 R R OCT peckess [ M. e

® FamorData notused | 04570000 OWE7FFFF 010000 ERAM Block 7 ®R

d e‘fl n ed I n S I d e ® Fam it DWFFFO0000  OWFFFSFFFF 0.20000  On-chip Rt ®R
® Code int 040 OIFFFFF  0x200000 | Code Flash ecC

-
AZ L FI Ie sl | Edt | Deete Dftsst | 4|
-

Triggersegment [
Bassaddress

 Last Active Page

Type | Ox21

lale s lv

Page Switch Method
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ETKS6.0 Solution Proposal For ECU Integration
External Files

e Reference Documents

Trigger Concept of
serial ETKs.ppt

% Trigger Concept of serial ETKs

& Calibration Page Handling

ETKS6_CalibrationP
igeHandling_V04.pp

& Standard Flashing

Standard-Flashing_
Vi1

A\

ETKS6.0 Solution Proposal For ECU Integration STNS ®liveDevices %/) Vetronix

Hermann Buck - ETAS GmbH  Rev. 08 09-Nov-2007 ETAS Group ETAS Group




ETKS6.0 Solution Proposal For ECU Integration
Implementation Order (Protocol based page switching and Distab) 1/2

% Verify hardware:
% verify that ECU power supply is valid
% verify that standby voltage is valid !
= Without standby voltage it is not possible to switch to WP
% verify that CPU AUD is enabled

=» while reset inactive, it is possible to view ECU memory via ETK
Configuration Tool

& ETK HW Detection
% ECU handshake via AUD - Register
=>» ETK is now detected

QO
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ETKS6.0 Solution Proposal For ECU Integration
Implementation Order (Protocol based page switching and Distab) 2/2

& Page switch via direct register access
e no entry of PAGE_SWITCH_METHOD in A2L File
=>» It is now possible to use INCA direct register access switching

% Data Acquisition
% Add display table functionality
=» Measure variables in INCA

& Implement WP/RP Mailbox
& Implement actual page switch using Protocol Based Page Switching
e entry of PAGE_SWITCH_METHOD in A2L File
=> It is now possible to use INCA with Protocol Based Page Switching
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ETKS6.0 Solution Proposal For ECU Integration

Change Information

Revision Description Page Date

V08 - Support additional Microcontroller with INCA 6.1: 07.11.2007
SH72512F(FCC), SH72513F(FCC), SH72544 3,4,16
- Redesign of the board 14,15
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