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ICD In-Circuit Debugger

Easy high-level and assembler debugging
Interface to all compilers

RTOS awareness

Interface to all hosts

Fast download

Display of internal and external peripherals at
a logical level

Flash programming

Hardware breakpoints and trigger (if supported
by on chip debug interface)

Multiprocessor/multicore debugging

Trace and trigger extension possible
Software trace

Virtual analyzer

Software compatible to all TRACE32 tools

TRACE32-ICD are microprocessor development tools
based on the debug and trace logic (BDM, JTAG, ETM,
OCDS, NEXUS) integrated on the chip. On this basis
TRACES32-ICD provides a highly cost effective debugger
plus a powerful trace and run time analysis tool.

TRACE32-ICD can be connected to the host by an ether-
net, USB or LPT interface.

TRACES32-ICD
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TRACE32-ICD family

TRACE32-ICD

The successful In-Circuit Debugger
with trace extension is available since
1995. It supports more the 15 architec-
tures including so popular architectures
like ARM and PowerPC.

Debug cable

Trace connector

TRACE32-ICD

TRACES32-ICD family
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TRACE32-ICD

TRACE32-PowerDebug/PowerTrace

TRACE32-PowerDebug/PowerTrace is
a further development of the successful
product TRACE32-ICD and is based on
years of experience with on-chip debug
and trace interfaces at Lauterbach.
TRACE32-PowerDebug provides a
increased system performance.

The main new features for TRACE32-
PowerTrace are: increased system
performance, very large trace memory,
extended features for run-time mea-
surements and performance analysis.
Thus TRACE32-ICD PowerTrace fills a
major gap in software quality assur-
ance.

P Trace
___connector

@ :

TRACE32-ICD ROM Monitor

TRACES32-ICD offers also ROM moni-
tor solutions for all processors that
don’t have an on-chip debug interface.
The communication between the

debugger on the host and the monitor
program on the target is either imple-
mented via RS232 or via an EPROM

simulator.

TRACES32-ICD family

LAUTERBACH/
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Hardware Concept

TRACE32-ICD

L 2 B T
= 4
Host Host (Power) RISC
i Interface Debug Trace
(PC or Workstation) Module Module
(optional).
=
=
=
i =
=
R o .
Debug cable Preprocessor

Target
Host Interfaces RISC Trace Module (optional)
Q LPT Universal trace hardware for all archi-
tectures:
J 1SA Card [ Support for bus trace or program/
[ Ethernet data flow trace
(Power) Debug Module

[ 64/128/256/512 KFrames trace

Universal debugger hardware for all memory

architectures.
CPU specific Debug Cable [d 94 channels

[d CPU specific max. speed

[ 36 bit time stamp, 25 ns
resolution
CPU specific Preprocessor
CPU specific preprocessor to transfer
the trace data from the target to the
RISC trace module.

TRACE32-ICD '
LAUTERBACH/‘
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TRACE32-ICD PowerDebug

1111 1
] omm
111
Power

Host Debug
(PC or Workstation) Module

H11 angigdamog

Debug cable

Debug connector

Target

Power Debug Module CPU specific Debug Cable
Universal debugger hardware for all

architectures. Ethernet or USB inter-

face included.

TRACE32-ICD '
LAUTERBACH/‘

Hardware Concept

FVEl OPMENT TONA! ©
DEVELOPMENT TOOLS.
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TRACE32-ICD PowerTrace

Host
(PC or Workstation)

Debug cable \

Debug connector Trace connector

Target

PowerTrace CPU specific Debug Cable

[ Universal debugger hardware for CPU specific Preprocessor

all architectures CPU specific preprocessor to transfer
the trace data from the target to the
trace memory of the PowerTrace unit.

Ethernet or USB interface
included

Support for program and data
flow trace

16MFrame trace memory

96 channels

CPU specific max. speed

32 bit time stamp, 20ns resolution

Non intrusive runtime and
performance analysis

a
a
Q
Q
a
Q
Q
Q

TRACE32-ICD '
LAUTERBACH /‘

Code Coverage

Hardware Concept DEVELOPMENT TOOLS
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TRACE32-ICD Monitor

The TRACE32-ICD Monitor is based
on a ROM Monitor solution. An 8KB
monitor program may be located any-
where in the address space. The moni-
tor can be linked and loaded separately
or it can be linked and loaded along
with the user program. To implement
the monitor, some interrupt vectors
must be reserved for the monitor pro-
gram use and this must be allowed for
in the target software design.

The communication between the
debugger on the host and the monitor
program on the target is done using an
EPROM simulator or via RS232.

The EPROM simulator can support two
8-bit or one 16-bit EPROM. The combi-
nation of several modules allows 32- or
64-bit configurations to be supported.
During the simulation the EPROM con-
figuration of the target system can be
imitated by the software in the EPROM
simulator. Using this technique paged
or banked EPROM's can be simulated.

Host
(PC or Workstation)

Interface Simulator

anm
am i
B

Host EPROM

=
EPROM or FLASH
connector
Target
Host Interfaces EPROM Simulator

Q LPT Universal EPROM Simulator

O ISA Card [ 8/16/64MBit ERPOM Simulator
O Ethernet [ 40 ns access time

TRACE32-ICD
Hardware Concept

d 5Vand3.3V

[ Connector to DIL, PLCC, SO44
and universal ESICON connector

Laurerachfl\
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Multiprocessor Debugging

A maximum of 4 debuggers can be double as master and slave so when
connected to a host interface to config-  any processor is started all other pro-
ure a multiprocessor development envi-  cessors are started and when any pro-
ronment. It is of course also possible to cessor is stopped all others are

use 2 debuggers and 2 trace modules. stopped. A synchronous start can be

What hardware is controlled by which carried out within about 10us. Synchro-
TRACES32 software component is nous stopping, for example at a break-
defined via a configuration file. point can be implemented exactly. As a

basic requirement for this, however, the
. debug interface of the processor used
Start/stop synchronization must have a trigger input and a trigger
If several processors are to be started ~ output. If this is not the case, asynchro-
and stopped simultaneously as far as nous stopping must be implemented by
possible it is necessary to define which ~ software means which takes corre-
functions as master and which as slave ~ spondingly longer.

in the overall configuration. The system

can also be set so that all processors

L i 2 i
i
oS . Host Debug Debug Debug
(PC or Workstation) Interface Module Module Module
= = =
H =R =R =
= = =

Debug connector 1 Debug connector 2 Debug connector 3

Target

TRACE32-ICD UTERBAC A
Hardware Concept DEVELOPMENT TOOLS /
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TRACE32-ICD
Hardware Concept

Multicore Debugging

The term multicore debugging is
applied to the testing of multiple cores
on a chip.

If there are several cores integrated on
a chip and each core has its own
debug interface the same hardware
and software configuration can be used
as for multiprocessor debugging.

It’s a different picture if all cores are
driven via the same debug interface in
order to save pins. It is possible, for
example to daisy-chain several cores
that run via the same debug port. This
is a popular solution at present for
chips with ARM cores since this
arrangement is very easy to implement
with the JTAG interface. In this case the
debugger requires the capability to
work with a specific core in the chain
and to ensure that the control
sequences are passed through by the
other cores. In the straightforward
event that the developer only wants to
work with a single core the position of
the core in the chain can be set by soft-
ware means.

If more then one core are to be tested
simultaneously several debug modules
are needed as in case of multiproces-
sor debugging. There must be several
debug connectors with the same JTAG
signals on the target system. Alterna-
tively, it is also possible to use an
adapter that splits up the JTAG inter-
face for several debuggers.

Since several debugger now use the
same debug port, steps must be taken
to ensure that only one debugger
accesses the debug port at any time.
This can be automated by the debug
task on the host controlling who has
exclusive access to the debug port
through the use of a semaphore sys-
tem.

There are of course other configuration
options for multiple cores in a chip
apart from daisy chaining. For more
information on this topic contact our
technical support.

Lautersachf
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Software Concept Debugger

Symbolic Debugging

4 TRACE32 (t32-and1) M= E3
File Edit “iew %“ar Break Bun CPU Devices Trigger Analyzer Perf Cov ‘Window Help

Min| vlsle| v|m] i 2w T

SE dl

Step StepOver | GoMest | GoRetun Golp Go Break Mode
addr/line  code label mnemonic comment
SP:0PAA17B8 [15F 13800 lea A{al,d3.1*1),a2; A(al, «|
bra 17C4
while { k ¢{= SIZE )
1
flags[ k ] = FALSE;
clr.h (a2)
k += prime; —
adda.1 d4,a2 i prine®
: | >r£
whiile ( TRUE ) s [sieveQ Al
1 {register int) i = 7
sieve(); (register int) prime = 17
088 |sieve() {register int) k = 24
i= {register int) count = 5
prime = 17
k = 24
count = - _|LI
‘ O M 4 1 Ho4
ermilate | Drata | War | tygger | devices | Analyzer | ather | previons |
[ SP.000017EC Wmecimefisieve+34  [stogped [ [ R
— Local variables of the current function
—— Stack frame to display function nesting
L Source listing in mixed mode
A hierarchical symbol database addresses, module names and mem-
enables structured symbolic debug- ory classes. The disassembler can use

ging. Symbol names can be up to 255 the symbols for labels and/or oper-
significant characters long and can be ands. Demangling for C++ signatures
used to show single program is supported.

TRACE32-ICD

Software Concept Debugger
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High-Level Language Debugging

# TRACE32 [meep.cc)
Fie Edt View Yar Bresk Run CPU Devices Trigger Anabzer Paf Cov Window Help

b ject = (

Mode
I

branch_cnt = 8,

Miw| L|&le| o m| i 2w D
_—
Step Over | GoMest | GoRetum [ GoUp Go Break
Source
wdouhle = acZ.func_double(vdouble);
485 class Tree chject( 0 );
| 487 ohject .set_branch( 4 );
489 ohject . *TreeMPtr = 4;
491 (object +TEEIEFTY 5 ) I
Add to Watch Window
4] Wisw in Windows

Modiy Yalue
Display Memary.
Ereckois..

a,
Bx188 — "C++ Debugging",
a

: i
1ntmemher =
buffer = "hg TRHEEHZ"
PE = Bx@) hd
K] — 2z

—
/% Hethod call

static_menber = 8,
branch_public = 1452, -J
mptr = Bx5AC,
branch_prot = @)
tree.*TreeMPtr = @
TreeMPtr = branch_public =
o

3

Fstatic char) vdblarray[31[5]1 = 4 = 4 = Bx4 = '§°

emfste | Data | va | wigew | deviees | Anabzer |

FERF | Pat | sep |

other | previons |

| SD:0000394C WAmecpimecphTrsetFPYr |stopped

T |

TRACES32 can directly load the output
of all standard compilers for C, C++,
JAVA, Pascal, Modula2, PEARL and
ADA from most compiler vendors. Pro-
gram display and debugging can be
done in assembler, high-level or in a
mixture of both. It is possible to con-

struct both assembler and high-level
windows on the screen simultane-
ously. All variable types specific to the
high-level language can be displayed
and modified. Addresses can be abso-
lute, relative or line number based.

Debugging

The debugger uses the following
breakpoint implementations to stop the
program execution at a certain instruc-
tion:
[ unlimited number of software
breakpoints for code in RAM

(1 a limited number of so-called
onchip breakpoints for code in
ROM/FLASH

TRACE32-ICD
Software Concept Debugger

The onchip breakpoints can also be
used to stop the program execution
after a read/write access to a specific
memory address.

The number of available onchip break-
points depends on the resources pro-
vides by the CPU used.

LAuTERBACH /I
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Advanced breakpoints
TRACE32-ICD provides also a simple

way to set complex break conditions: # B Break Set = |
Address / Exp
. . [ags! rowse... | ¥ ™ Range
[ Setting of breakpoints to the ﬁl = . e
i it ifi Types Option: i~ Implementation —
gzat‘g'cgl j‘é‘: writing of specific S [l
" Spot " Beta v ENable -~ Action
" Rea " Chal st -
[d Linking the breakpoint with a & e oo -
Condition " Readwiite " Echo v advanced
[ Linking the breakpoint with o] 9 | o | _cow |
commands that are executed Dats Acsess
Whenever the breakpoint iS ’7wa234 "'_ Fead| I | Wiite IS | Brogram
reached Condi
> 2B I
[ Spot breakpoints on data ﬁ[k e = |
accesses (Sj:g:;ﬂtdvﬁrv@w flags[3..9] =] ¥ Resume
A combination of all 4 new features is 4
also possible.
RTOS Awareness
The In-Circuit Debuggers provide dis- regions and semaphores can be dis-
play functions, closely mirroring the played. These functions are also avail-
command set of the integral debugger able if the integral debugger is not
of the RTOS. The system resources linked to the software.
e.g. tasks, objects, partitions, queues,

o ExTASK.QT =1 B3

id prio mode status susp parameters ticks
PAE5318 IDLE 0PR1AAAA BB BABB  Ready =
PAEL588 MEM1 0PA3PABE 38 BABB Wkafter 515151515155 4
BAEL6C4 MEMZ 00B480B8 2Z2F  BBBB Running

PAELEAA 101 GPRSPAABE 1E  BBB2  Ready

BAE593C 102 GPRGPAABE 1E BBB2  Ready

BAE5A78 SRCE 0PA7AABA B0 BABB  Ready VYES

PAG5BB4 SINK 0PPEPARE 58 BBBB Wkafter pePARAR1
BAELCFE HUMS 0P0@99ABe 18 BBB2 Ready

BAESE2C CHAR GPPAPABE 18 BBB2  Ready

| O
o E:TASK.QT 65588 =[=1E3
agic name__id prio mode status susp parameters ticks
PAEL588 MEM1 0PA3PABE 30 BABP Wkafter PAPARARZ _J

Ltr= A00NN0ED PPAAARAR AAEEEBED PPRAAARR AEEBPEER PPRAAARR REAEEBEE PPPAAAAA
Istr= 000NP00D PPARARRR AAEEPPOD PPRRAARR QEEBPEOD PPRRARER PEEEBPEE PPPAAAAR

initial pc = BBee324ca initial pri = 38
initial sp = BBBFDCen initial mode = 2]5]5]5}
asr addr = PPeEeARa asr mode = 5151515
pending events = AABABAAA pending asr = DBARBAREA

timers: HOHE | -

B

Task list window and detailed window of one specific task

TRACE32-ICD
LAUTERBACH /‘

Software Concept Debugger DEVELOPMENT TOC
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Peripherals
[ Display of onchip peripherals [d Pull down menues for settings
[ User definable display of the (1 Additional description for each
onchip peripherals field
[ Definition is done interactive 0

supported by softkeys

#mE::PER [ |O] x|

Hodule Base Address Reqister
MBAR FFFFEBB1 BA FFFFEBBB V yes
AS8 no ASY no ASGE no ASS no AS4 no AS3 no ASZ no AS1 no

Configuration and Protection (SIM)
MCR  BPAA7CFF BRA4AID B BSTH no ASTH no FRZ1 yes FRZ@ yes BCROID 7 SHEH d
SUPY sup BCLRISH 7 IARB $f

AVE @8

FSE CA  EXT yes POU yes SH no  DEF no LOC no  SRST no SR
CLKOCRBC ~ CLKOWP no RSTEH no COMZ Off COM1 Full
PLLCR 88BA PLLEH no PLLWF no PREEH /1 STSIM EXT HF 8888
CDVCR @8B@ CDVUP no DFSY 1 DFTH 1 INTEN B

RROEN no DFHL 2 DFNH 1 cs
PEPAR 0800 ETT 7o o=t A31-A28 OF PUM no CAS2/3 CASB/1 CS7  AVEC
SYPCR 48 SWE Y L 5 SUT 229 HME no  BME no  BMT 1K Cloc
SUIY  @F
PICR @eaF pIp| BCLRO
PITR @3@@ sup__ Raw2DD
1| | AL

Flash Programming

st B:2FLASH List
3 Reset | (O OfF | @ Program| @ Auto | Create...
address [type width lstate  |unit

C:M0ARRRRR—-BRPAZEFF (CHFFLASH  byte |program 1 (BBZFCEA0/0000B000) =
C:M0An8RnR—-BRPAFFFF (CHFFLASH  |byte |program 2 (BBZFCEA0/0000B000)
C:P0A10000—-BPR17FFF (CHFFLASH  byte |program 3 (BBZFCEA0/0000B000)
C:00A18000—-BPO1FFFF CHFFLASH  |byte 4 (PBZFC8P0/0RPAZERNA)
C:0RZ00nn-—-0nBZ27FFF (CHFFLASH  byte 5 (PBZFC8R0/ARPASERA)
C:0RZ8000—-BRPZFFFF (CHFFLASH  byte 6 (PAZFC8RA/ARPASARA)
C:PA30000—-BPB37FFF CHFFLASH  byte 7 (BZFC8RA/ARPASERNA)
C:PA38000—-BPB3FFFF [CHFFLASH  |byte 8 (PPZFC8RA/ARPASERR)
C:M0R40000—-0004 7FFF CHFFLASH  byte 9 (BAZFC840,/000A8000)
C:0R48000—-BPBAFFFF CHFFLASH  |byte 10 (PA2FCB49/P0008000)
C:MeA5000R—-BPBS57FFF (CHFFLASH  byte 11 (P@2FCB49/P0008000)
C:MeA58000—-BABSFFFF (CHFFLASH  byte 12 (AAZ2FCB48/000000AR)
C:MPA6ARRR-—-BPB67FFF (CHFFLASH  byte 13 (P@2FCB49/P0008000)
C:MPA6ERAR-—-BPBEFFFF (CHFFLASH  |byte 14 (P@2FC849/P0008000)
C:P0A70000—-B0A7FFFF AM29LV18A |long |program |15
C:PeA8ARnA——-BRBBFFFF [AM29LV18A |long |program |15 -

I ol

TRACES32 support the programming of of microcontrollers. The programming
external flash memory as well as the can be controlled by the debugger or
programming of internal flash memory by a routine in the target system.

TRACE32-ICD '
UTERBACH/‘
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Software Trace

If your TRACE32-ICD is not equipped formance measurements and time
with a trace extension you can use the charting. A typical use of the software
software trace feature to sample data trace is the trace and analysis of task
and program information. switches.

Here instead of the real trace memory A program flow trace is available for
an array structure on the target is used architectures which provide a ‘branch
to store the trace data. Entries to this trace” capability, like all PowerPC fami-
array can be made by instrumenting lies and the SuperH SH4.

the target program.

The same trace display commands can

be used for the software trace and the

real trace memory. This includes per-

TRACE32 Software

Logger display commands \

Logger description block B |

N i g v oA

gt b
# " A i g Togekener s firve Wi N
u

b
PR " g |ogdenats deve vt e

Software trace in target RAM

™ =
() 3 gt |ogrens | eve His8| e =
2

TRACE32-ICD TERBA A
Software Concept Debugger D E-_;Eg.h. TENT .n,c,.:\ /
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Performance Analysis

TRACE32-ICD offers a long-term per-
formance analysis. For example, to
determine which function or module
uses the greatest proportion of the total

run time the current program counter is
recorded periodically and evalutated
statistically.

— Mode commands peiformance program file
 OFF ! Programn ’7 edit I browse
1~ Program T oFrogram
" TREE @Llst Sort Address
" LINE & Init £ OFF (C:Uxﬂ--UxFFFFFFFF ‘
1 Furction RESet 5] Eddess
i Module £ it scans done Snoopéddiess
 Funchlad Dptmns—| & Fatio ’rm sean —‘ (W—‘
i LABEL = esiennns mte i C i imm
510
5100 & Setup...| BB Config...| 3 ElD 0 @LISI all QV\EW M‘l Profile & Init O Ot
51000 . 5 1@ 28 50 108 ‘
 DishiBution cne r‘atll:l. L L L ‘ L ! ]
sieve 99.5624 B
™ WarState main 0.438% |+ j
uncza . 3
c funczh 0. 0ae;.
Func2d a.008%
func3 a.0e8y
func4 a.peex
Funcs a.088 &2
il 1 )

Virtual Analyzer

TRACES32-ICD provides the feature to
monitor changes in selected data over
a period of time. As a basic require-
ment for this feature, the debug inter-
face of the CPU used must support to
read the target memory while the pro-
gram is running.

To monitor selected data the virtual
analyzer reads out the corresponding
memory cells in a fixed time pattern
during the program run and transfers
their contents to its virtual trace mem-
ory. Since the virtual trace is pure soft-
ware it can be of any size.

/* B::Snoop 1 [=]
- stat ~ used Select
€ DISable I lrlflagsﬂ ‘
& OFF 204
© Am - SIZE TValue
 tigger [5000 ’]Dxﬂﬁ
 biesk
~ Ra Mod THode TDeIay
- commands 100.000ms & Fifo  Trace | EE
RESet 10 © Stack & Progiam
& Init -~ max ™ Charges  PULSE
TEST 156.000ms ¥ sLavE  BUSA
% Autodm -:SNOOP.List
I Autolnit B setup..| 13 Goto. | §3Find
I AutoTEST record address [d.1 [sunbol [tiback |,
—PPAPeA3E ( D:DAPAASAB AR \Wicl775vtaskevflags+x3  180.667ms 2
—0Papea37 ( D:DAGAASAB @A \Wicl1775vtaskevflags+x3  100.348ns ¢
—PPAPAA36 ( D:DAGAASAB @A \Wicl1775vtaskevflags+x3  180.29%9ns ¥
—0PapeA3s (  D:DAGAASAB A1 \Wicl1775vtaskevflags+x3  180.287ns -
—PPapea34 (  D:DAGAASAB @A \Wicl1775vtaskevflags+x3  180.685ns _
~0PapeA33 | D:DAGAASAB @A W icl1775\taske v f lags +0x3 188.313mi';|
9 L 4

TRACE32-ICD
Software Concept Debugger
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Powerful Script Language

The TRACE32 batch language
PRACTICE support automatic test,
automatic system configurations and
the construction of command macros
to expedite our development cycle.

GUI Customization

The TRACE32 user interface is open
and allows to adapt menus, buttons
and dialogue boxes intuitively to the
customers need.

TRACE32-ICD '
LAUTERBACH /‘
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Software Concept Trace

Bus Trace

The trace extension of TRACE32-ICD recorded for every bus cycle. As a
works as a bus trace for some CPUs. result the complete information about
For a bus trace the address and data the program and data flow is available.

bus and certain state lines are

& senp. Goto.. | #3Find. | z2{Chat | & Mo | X Less
record run address lcucle  d.1 [symbol |ti.back =
add r3,r3,r? Y
beapanz3 |f T:0@001BBE fetch }3101 \wthunblevarmisieve+8x42 8.200us +
696 ¥
b 0x1BB0 -
heapanzz |f T:0@001BCA fetch E7ED withunblevarmisieve+@x44 a.1@bus
beapanzi |f T:00001BBA fetch ZB1Z \wthunblevarmisieve+8x34 a.2@bus
692 while { k <= SIZE )
cmp r3,#ox1z
—baapanza |f T:00081BBZ fetch  DCB4 \wthunblevarmysieve+8x36 a.2@bus
hgt Bx1BBE
—baapanig ¢ T:08001BB4 fetch 2408 \wthunblevarmisieve+8x38 a.1abus
693
694 flags[ k ] = FALSE;
| nov r4,18x8
-oPanea1s [J T:0@081BB6 fetch 4805 \Athunblevarmisieve +8x3A B.Zﬁﬁus_jzj
I A

Selective Tracing

The trace extension for TRACE32-1CD
provides some basic features for selec-
tive tracing.

etup.. | 13 Goto.. | §3Find.. %Eharl & Moe | X Less

record run address cycle  |d.1 [sumbol |ti .back
~AAAAAAZE |f D:888867 7D wr-byte A1 thunblevGlobalvflags+8x1 3.800us %
-a0aAAAz7 |f D:@8\BB677E wr-byte A1 ‘\thunblesGlobalyflags +8x2 3.800us *
-00AAAAZE |f D:0888677F wr-byte 01 ‘\thunblesGlobalyflags+8x3 3.800us =
-00aAAAzS |f D:0888677F wr-byte 0@ ‘\thunblesGlobalyflags+8x3 5@.480us =
-a0aAAA24a |f D:0888677C wr-byte 81 \\thunble\Globalyflags 186 .688us
-a0aAAAzZ3 |f D:0888677D wr-byte 81 wthunblevGlobalyflags+8x1 3.8088us
-a0aAAAzZ2 |f D:@8\BB677E wr-byte A1 ‘\thunblesGlobalyflags +8x2 3.8088us
-aaAAAAz1 |f D:0888677F wr-byte 01 ‘\thunblesGlobalyflags+8x3 3.8088us
-a0AAAAZaA |f D:0888677F wr-byte 0@ ‘\thunblesGlobalyflags+8x3 50.480us
-aaaAAA19 £ D:0888677C wr-byte 81 \\thunble\Globalyflags 186 .688us
-aaaaAA18 EJ D:0888677D wr-byte A1 wthunblevGlobal\flags+8x1 3.888us

I b

TRACE32-ICD '
AUTERBACH /‘

Software Concept Trace DEVELOPMENT TOOL
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HLL Trace

The context tracking system (CTS)
makes it possible to show also register
and stack variables in the trace display.

-Analyzer ListCts

setup. | (3 Goto.. | #3Find. | =|TREE | #2{Chat | & Mo | X Less

18

For each high-level language step sam-
pled in the trace buffer, the developer
receives:

[ the current values of the variable
used
[d the result of the program step

[ the exact time needed

record | run address lcycle  [d.1 symbol [ti.back =
687 %
688 if ( flags[ i 1) +
L O 1.300us =
[R71 primz = 11 -
[R21 i =5
689 {
590 primz = i+ i+ 3;
[R71 primz = 13
L T @.388us
[R3]1 k = 26
[R2]1 i = 5§
[R71 primz = 13
691 k = i+ pring;
[R3]1 k = 18
L L O 0.288us
[R3]1 k = 18 _'j
I il

CTS can also be used for a detailed
function nesting analysis over the
whole trace memory. Function parame-

time are indicated for each function.
This analysis can also be carried out
graphically in the form of a call tree.

ters, return values, and function run

5 B::Analyzer ListCts M=
& sep... . Chart
record | run laddress cycle  [d.1 [symbol |ti .back J
—A9AA1368 funch . 700us— &
=] arn.ch298 *
[RA] return = 11 s
—89Aa1364 funch +8x8 . 700us—=
—89AA1341 funch 27 .588us—
=] arn.ch298
[RA] a = 2.0
[R2]1 b = 3.8
[RA] return = 22.8
—#9AA1186 funcE +8x 1E- 27 .580us—
—#9AA1159 func? 24 .788us—
=] arn.c\318
[RA] a = 2.0
[R2]1 b = 3.8
[RO] return = 6.8 i
—AAAA1832 func7 +Bx@E- 24 .780us—
—AAAA1821 funcB 8.500us—
I:ar'm.c\322
—#AAAA98a funcB+8x32 8.500us— 'j
—u 5l B::A.STAT.TREE /CTS !E[E
total: B42.Z200us
range_tree time min nax
(root) [(root) 842 .200us @A.900 842.2a]
warniilobal wain |L—main 842 .200us @.088 84z2.2
\armiGlobal vfuncZ [—func2 30.880us 30.8@0us 30.8
\armiarnifuncl L—func1 2.508us @.808us a.9
\armiGlobal v funcZa —funcZa 17.700us  17.700us 17.7
\armiGlobal v funch —funcZh 15.600us  15.6@0us 15.6
\arm\Global v funcZc —funcZc 464 .200us  464.200us  464.2
arn\Global \funczd —funcZd 17.600us  17.6@80us 17.6
©armiGlobal v funcsd —func4 31.30@us  31.300us  31.3
arniGlobal imemcpy L—mencpy 24.680us 12 .380us 12.3
armiarn funcd —func3 a.1@bus a.1@bus a.1
©armiGlobal yvfunch —funcS @.7@8bus @.7@8bus a.7
©arn\Global v funch —funch 27.508us  27.508us  27.5
©arm\Global vfunc? —func? Z24.708us  24.708us  24.7
©arniGlobal v funcl —funcB 8 .5@0us 8 .5@0us 8.5
armiarn funcd —func3 18.1A0us  18.1@0us 18.1
armiarn funcl L—funci 3.200us a.800us a.8
\arm\Global v funcl@ —funcia 93.60Aus 93.60Aus 93.6
\armiGlobal vfuncil —funcil Z.580us Z.580us 2.5
\armiGlobal vfuncl3 —func13 19.200us  19.200us 19.2
MarniGlobal v funcl3 | L—func13 | 13.900us  13.9@us  13.9~
4 » 4
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Program Flow Trace

The trace extension of TRACE32-ICD
works as a program flow trace for most
CPUs.

Due to high speeds most CPUs don'’t
provide full visibility of the internal pro-
gram and data flow. They are equipped
with a so-called trace port (special pins
of the CPU). Through this trace port
reduced information about the internal
program run are output. This reduced
information comprises program status
information, branch destination

addresses of direct/indirect branches
and on some CPUs reduced data flow
information.

TRACE32-ICD sample this information
for each clock and processes the data
to offer the developer full information
about the program/data flow.

The reduced data submit to little infor-
mation to provide features for selective
tracing.

Sampled information

Trace.List YFO ¥YF1 YF2 Default

& sewp. | [y Goto.. | #73Find & Chart | & More | X Less

record vf@ vl vf2 run [address cycle  [d.1 |symho1 [ti .hack =
-AAAR1459 vf2 f @.1@Bus 2
-AnAR1458 f <@.100us +
-AaeA1457 f @.100us ¥
-AAAR1456 1A vf2 f P:@B3FA938 fetch  4BFFFFFC .diabclwmain+@x1CC  B84.5@Bus B

Bx3FA92C
-A0eA1455 f @.100us
-AAAR1454 f <@.188us
-AnER1453 f @.100us
-A0AR1452 hvfA wfl f <@.180us
-AAAR1451 f @.1@0us -
s A

B::Trace.Li;

& sewp. | [y Goto.. | #73Find & Chart | & More | X Less
record run [address cycle  [d.1 [symhol |ti.back =
-AAAR1459 (f P:@B3FAABR execute \\diabpbShydiabelvsieve+8xB8 B.200us =
add i ri,r1,0x18 +
ARAR1456 P:AA3FA938 Fetch  X{XKEXKKH \\diabp555hdiabclsmain+@x1CC 8.180us
blr -
-AnaR1452 |f P BBHFH!BB execute ‘Adiabp555hdiabelwnain+8x1CC A.200us
3IFA9Z2C
-AAAR1448 (f P BBBFHBZC execute ‘\\diabpS55ydiabelvnain+Bx1C8 B.28Bus
while { TRUE )
607 sieve(); 1.700us
b Bx3FA948
-A0an1444 |f P:803FA948 execute ‘\wdiabpSShhdiabclysieve 8.200us
=l
sl 7

Reconstructed program and data flow
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Trace based Performance Analysis

The performance measurement used stopped briefly to determine the current
by TRACE32-ICD is a statistical pro- program counter contents. This mea-
cess. To determine for example which surement has absolutely no influence
function or which module uses the on the real-time behaviour.

greatest proportion of the total runtime
the recording into the trace memory is

— Mode — commands — performance program file

" OFF ! Program I edit | browse |

" Program ToProgram

 TREE — Sart — Address

 LINE & Init " OFF C:0x0--0xFFFFFFFF

& Function RESet 1 difess

 Moduls ) st — zcans done ——  — SnoopAddress —

" Funchod — optionz &' Ratio no scan IW

 LABEL I~ Enpbcoess (— CLIT.SCan SnoopSize

© 510 I7 Ficfeich | ~METHOD —— [ewe =l

5100 = 1 Hardware - cov.time

51000 ™ sCan  BusSnoop 100.0002%

" DistriBution " StopAndGo — . time

© WarState —Gate——— | & Analyzer

TASK IW ) Shoop - snoop. fails

£ eyEl QA 0.

HMF'rofiIe
1 2 5 1@ 20 58 1EE|

name ratio | I ! ! 1 | |
sieve 92 .856% f’
(other) T.4774
main 0.2347% |«

funcB 0.234% |«

funczb a.808% hd
|2l | _’DI

TRACE32-ICD !
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Contact

TRACE32-ICD
Contact

International Representative

Argentina

ANACOM Software e Hardware Ltd

Mr. Rafael Sorice

Rua Nazareth, 807, Barcelona
BR-09551-200 S,,o Caetano do Sul, SP
Phone: 0055 11 2-4200

FAX: 0055 11 3422 4242

EMAIL: rsorice @anacom.com.br

Australia

Embedded Logic Solutions P/L
Mr. Ramzi Kattan

Suite 2, Level 3

144 Marsden Street
Parramatta NSW 2150

Phone: ++61 2 9687 1880
FAX: ++61 2 9687 1881
EMAIL: sales @emlogic.com.au

Austria

Lauterbach GmbH

Mr. Stefan Kolbinger

Altlaufstr. 40

D-85635 Hohenk|rchen Sle ertsbrunn
Phone: ++49 8102 987

FAX: ++49 8102 987 6

EMAIL: stefan. kolblnger@lauterbach com

Belgium
Tritec Benelux B.V.
Mr. Robbert de Voogt
Statlons‘{)ark 550

DA Sliedrecht

Phone: ++31 184 41 41 31
FAX: ++31 184 42 36 11
EMAIL: software @tritec.nl

Brazil

ANACOM Software e Hardware Ltd

Mr. Rafael Sorice

Rua Nazareth, 807, Barcelona
BR-09551-200 S,0 Caetano do Sul, SP
Phone: 0055 11 3422-4200

FAX: 0055 11 3422-4242

EMAIL: rsorice @anacom.com.br

Canada

Lauterbach Inc.

Mr. Udo Zoettler

4 Mount Royal Ave.
USA-Marlborough, MA 01752
Phone: ++1 508 303 6812

FAX: ++1 508 303 6813

EMAIL: info_us @lauterbach.com

China Beijing
Suzhou Lauterbach Technologies Co.,Ltd.
Mr. Linglin He
Beijing Office
A3,South L|sh| Road, X|Cheng District
Beljing 100037, PR. Chi
Phoné: 0086-10- 68023502
FAX: 0086-10-68023523
EMAIL: linglin.he @lauterbach.com

China Shenzhen

Suzhou Lauterbach Technologies Co.,Ltd.
1406/E Xihaimingzhu Building

No.1 Taoyuan Road, Nanshan District
Shenzhen 518052, P.R. China

Phone: 0086-755 8621 0671

FAX: 0086-755 8621 0675

EMAIL: emily.zhang @lauterbach.com

China Suzhou

Suzhou Lauterbach Technologies Co.,Ltd.
Mr. Tom Meyer

Room 1605, Xing Hai International Square
N0.200, Xing Hai Stre

Suzhou, 215021 PR, of China

Phone: 0086-512 6265 8030

FAX: 0086-512 6265 8032

EMAIL: info_cn@lauterbach.com

Denmark

Nohau Danmark A/S

Mr. Flemming Jensen
Klausdalsbrovej 493
DK-2730 Herlev

Phone: ++45 44 52 16 50
FAX: ++45 44 52 26 55
EMAIL: info@nohau.dk

Egypt
Wantech ERlet wara

5 Shaﬂ Ghahe St., Suite 2

Off Pyramlds Road, Giza
Cairo 12111

Phone: ++20 10 1251955

FAX: ++20 2 35877303

EMAIL: sales @wantechnet.com

Finland

Nohau Solutions Finland
Mr. Leevi Lehtinen
Teknobulevardi 3-5
FI-01531 Vantaa

Phone: ++358 40 546 1469
FAX: ++358 9 2517 8101
EMAIL: sales @nohau.fi

France

Lauterbach S AR.L.

Mr. Jean-Pierre Paradiso
Europarc - Le Hameau B

135 Chemin Des Bassins
F-94035 CrEteil Cedex

Phone: ++33 1 49 56 20 30
FAX: ++33 1 49 56 20 39
EMAIL: info_fr@lauterbach.com

Germany

Lauterbach GmbH

Altlaufstr. 40

D-85635 Hohenkirchen- Slegertsbrunn
Phone: ++49 8102 9876 0

FAX: ++49 8102 9876 999

EMAIL: info @lauterbach.com

Germany North

Lauterbach GmbH

Mr. Klaus Hommann

Leonhardring 5

D-31319 Sehnde

Phone: ++49 5138 6185 5

FAX: ++49 5138 6185 3

EMAIL: klaus.hommann @ lauterbach.com

Germany South

Lauterbach GmbH

Mr. Stefan Kolbinger

Altlaufstr. 40

D-85635 Hohenk|rchen Sle ertsbrunn
Phone: ++49 8102 987

FAX: ++49 8102 987 6

EMAIL: stefan. kolblnger@lauterbach com
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India-Bangalore Luxemburg

Electro Systems Associates Pvt. Ltd. Tritec Benelux B.V.
Mr. G. V. Gurunatham Mr. Robbert de Voogt
Subramanyanagar . Stationspark 550

4215 JK Complex First Main Rd. NL-3364 DA Sliedrecht
India-Bangalore 560 021 Phone: ++31 184 41 41 31
Phone: ++91 80 23577924 FAX: ++31 184 42 36 11
FAX: ++91 80 23475615 EMAIL: software @tritec.nl
EMAIL: sales @esaindia.com

. . Malaysia
India-Chennai . Flash Technology
Electro Systems Associates Pvt. Ltd. Mr. Teo Kian Hock .
Mr. D. Kannan No 61, # 04-15 Kaki Bukit Av 1
No.109 /59A , Ground Floor Shun Li Industrial Park

IV Avenue, Ashok Nagar
India- Chennai - 600 083 Tamilnadu
ERg)(pe: ++91 044-24715750

EMAIL: chennai@ esaindia.com

SGP-Singapore 417943

Phone: ++65 6749 6168

FAX: ++65 6749 6138

EMAIL: teokh @flashtech.com.sg

. . Mexico
India-Delhi ) Lauterbach Inc.
Electro Systems Associates Pvt. Ltd. Mr. Udo Zoettler
Mr. R.K. Bhandari . 4 Mount Royal Ave.
No. 705, 7th Floor, Laxmi Deep USA-Marlborough, MA 01752
Shivajinagar Phone: ++1 508 303 6812

India- Delhi - 110 092 FAX: ++1 508 303 6813
Phone: ++91 11-22549351

Pho EMAIL: info_us @lauterbach.com
EMAIL: delhi@esaindia.com

Netherlands

fal Tritec Benelux B.V.
India-Hyderabad ) Mr. Robbert de Voogt
Electro Systems Associates Pvt. Ltd. Statlons4park 550
Mr. C.V.M. Sri Ram Murth NL-3364 DA Sliedrecht
Shop No. 14, "Global Enclave" Phone: ++31 184 41 41 31
Bhag;ﬁnagar Colon& Kukat pally FAX: ++31 184 42 36 11
India-Hyderabad 500 072 EMAIL: software @tritec.nl
EAY %451 40-55053048,

s -
EMAIL: hyderabad @esaindia.com New Zea'a“d .
Embedded Logic Solutions P/L
Mr. Ramzi Katfan
Suite 2, Level 3
144 Marsden Street

India-Pune

Electro Systems Associates Pvt. Ltd.
Mr. Milind Pathak Parramatta NSW 2150

Shriram Complex,1126/1, Model Colony Phone: ++61 2 9687 1880
Shivajinagar FAX: ++61 2 9687 1881
India-Pune - 411 016 EMAIL: sales @ emlogic.com.au
Phone: ++91 20 - 30462035 / 2566

FAX: ++91 20-25677202

EMAIL: pune @esaindia.com Norway .
'\N/IohTau S%)_Iuh?r_\E Norway
r. Tom Traelvi
Ireland Skogenasveien 5D
Lauterbach Ltd. N 0686 Oslo
Mr. Barry Lock Phone: ++47 92 44 22 09

11 Basepoint Enterprise Centre FAX: ++47 9476 10 19

Stroudley Road EMAIL: sales@nohau.no
one: ++44- -333-

FAX: ++44-1256-336-661 Poland

EMAIL: info_uk @lauterbach.com Quantum Sp.z o.0. Korp. Transf

Mr. Czeslaw Bil

TRACE32-ICD

ul. Wystawowa 1
Israel 51-618 Wroclaw
ltec Ltd. Phone: ++48 71 362 6356
Mr. Mauri Gottlieb FAX: ++48 71 362 6357
P.O.Box 10002 EMAIL: info @ quantum.com.pl
Bhone a16ra 35491202
one: ++
FAX: 44972 3 6497661 Portugal

EMAIL: general @itec.co.il

ltaly

Lauterbach Srl

Mr. Maurizio Menegotto

Via Enzo Ferrieri 1

1-20153 Milano

Phone: ++39 02 45490282
FAX: ++39 02 45490428
EMAIL: info_it@lauterbach.com

Japan
Lauterbach Japan, Ltd.
Mr. Kenji Furukawa
3-9-5 Shinyokohama
Kouhoku-Ku
Yokohama-shi, Japan 222-0033
Phone: ++81-45-477-4511
FAX: ++81-45-477-4519
EMAIL: info@lauterbach.co.jp

Captura Electronica,SCCL
Mr. Juan Martinez

c/Duero, 40

E-08031 Barcelona

Phone: ++34 93 429 5730
FAX: ++34 93 407 0778
EMAIL: info @ captura-el.com

Russia

RTSoft

Mr. Alexey Isaev
Nikitinskaya 3

RUS-105037 Moscow
Phone: ++7-495-742-6828
FAX: ++7-495-742-6829
EMAIL: sales @rtsoft.msk.ru

Singapore
Flash Technology
Mr. Teo Kian Hock .
No 61, # 04-15 Kaki Bukit Av 1
Shun Li Industrial Park
SGP-Singapore 417943
Phone: ++65 6749 6168
FAX: ++65 6749 6138
EMAIL: teokh @flashtech.com.sg
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South Korea

MDS Technology Co.,Ltd.

Mr. Sangheon Lee .
15F Kolon Digital Tower Vilant
#222-7, Guro-3dong, Guro-gu
Seoul, 152-777, R

Phone: ++82 2 2106 6000
FAX: ++82 2 2106 6004
EMAIL: trace32 @ mdstec.com

Spain
Captura Electronica,SCCL
Mr. Juan Martinez
c/Duero, 40
E-08031 Barcelona
Phone: ++34 93 429 5730
FAX: ++34 93 407 0778
EMAIL: info @ captura-el.com

Sweden

Nohau Solutions AB

Mr. Magnus Engstrém
Derbyvagen 4

SE-21235 Malmoe
Phone: ++46 40 59 22 04
FAX: ++46 40 59 22 29
EMAIL: sales@nohau.se

Switzerland

JDT Jberg DatenTechnik

Mr. Andreas Iber
Zimmereistrasse

CH-5734 Reinach AG

Phone: ++41 62 7710 886
FAX: ++41 62 7717 187
EMAIL: Andreas.Jberg@jdt.ch

Taiwan

Superlink Technology Corp.

Mr. Sulin Huang _
3F-8,No.77,Shin-Tai-Wu Rd.Sec1
Taipei Hsien 221, Taiwan, R.O.C.
Phone: ++886 2 26983456

FAX: ++886 2 26983535

EMAIL: info.stc @ superlink.com.tw

Turkey-1
Tektronik Muh. ve Tic. Ltd.
Mr. Hakan Yavuz,
Mahatma Gandhi Cad 68A/2
G.O.Pasa
06700 Ankara
Phone: ++90 312 437 3000

FAX: ++90 312 437 1616
EMAIL: info @tektronik.com.tr

Turkey-2

G3TEK Embedded Technologies Ltd.

Mr. Celal Aygun
likyerlesim Mah. 445.
Sok. No: 48

ok. No:

06370 Batikent/Ankara
Phone: ++90 312 3324769
FAX: ++90 312 3324769
EMAIL: info @ g3tek.com

UK

Lauterbach Ltd.

Mr. Barry Lock .

11 Basepoint Enterprise Centre
Stroudley Rd

Basingstoke, Hants RG24 8UP
Phone: ++44 (0) 1256-333690
FAX: ++44 (0) 1256-336661
EMAIL: info_uk @lauterbach.com

USA East

Lauterbach Inc.

Mr. Udo Zoettler

4 Mount Royal Ave.
USA-Marlborough, MA 01752
Phone: ++1 508 303 6812

FAX: ++1 508 303 6813

EMAIL: info_us @lauterbach.com

USA West

Lauterbach Inc.

Mr. Jerry Flake .

1111 Main Street, Suite 115
USA-Vancouver, WA. 98660
Phone: ++1 503 524 2222

FAX: ++1 503 524 2223

EMAIL: jerry.flake @lauterbach.com
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Additional Information

http://www.lauterbach.com

Lauterbach GmbH

Altlaufstr. 40

D-85649 Hofoldin

Tel. ++49 8102 9876-0 FAX -999
info @lauterbach.com
http://www.lauterbach.de

Lauterbach Inc.

4 Mount Royal Ave.

Marlboro MA 01752

Phone (508) 303 6812 FAX (508) 303 6813
info_us @lauterbach.c

http://www.us. Iauterbach com

Lauterbach Ltd.

11 Basepoint Enterprlse Ctre Stroudley Road
Basingstoke, Hants RG24 8!

Phoné ++44-1256-333-690 FAX -661

info_uk @lauterbach.com
http:/www.lauterbach.co.uk

Lauterbach S.A.R.L.

135 Chemin Des Bassins
F-94035 Créteil Cedex
Phone ++33-149-562-030
FAX ++33-149-562-039
info_fr@lauterbach.com
http:/www.lauterbach.fr

Lauterbach Japan, Ltd.

3-9-5 Shinyokohama Kouhoku-ku
Yokohama-shi Japan 222-0033

Phone ++81-45-477-4511  FAX -4519
info_j@lauterbach.com
http://www.lauterbach.co.jp

Lauterbach s.r.l.

Lauterbach s.r.l.

Via Enzo Ferrieri 12
1-20153 Milano

Phone ++39 02 45490282
FAX ++39 02 45490428
info_it@lauterbach.it
http://www.lauterbach.it

Suzhou Lauterbach Consulting
Co.,Ltd.

Room 1605, Xing Hai International Square
No.200, Xing Hai Street

Suzhou, 215021 PR of China

Phone: 0086-512 6265 8030

FAX: 0086-512 6265 8032
info_cn@lauterbach.cn
http://www.lauterbach.cn

Disclaimer

The information presented is intended to give overview information only.
Changes and technical enhancements or modifications can be made with-

out notice.
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	India-Hyderabad
	Electro Systems Associates Pvt. Ltd.
	Mr. C.V.M. Sri Ram Murthy
	Shop No. 14, "Global Enclave"
	Bhagyanagar Colony, Kukat pally
	India-Hyderabad 500 072
	Phone: ++91 40-23063346
	FAX: ++91 40-23063346
	EMAIL: hyderabad@esaindia.com

	India-Pune
	Electro Systems Associates Pvt. Ltd.
	Mr. Milind Pathak
	Shriram Complex,1126/1, Model Colony
	Shivajinagar
	India-Pune - 411 016
	Phone: ++91 20 - 30462035 / 2566
	FAX: ++91 20-25677202
	EMAIL: pune@esaindia.com

	Ireland
	Lauterbach Ltd.
	Mr. Barry Lock
	11 Basepoint Enterprise Centre
	Stroudley Road
	Basingstoke, Hants RG24 8UP
	Phone: ++44-1256-333-690
	FAX: ++44-1256-336-661
	EMAIL: info_uk@lauterbach.com

	Israel
	Itec Ltd.
	Mr. Mauri Gottlieb
	P.O.Box 10002
	IL-Tel Aviv 61100
	Phone: ++972 3 6491202
	FAX: ++972 3 6497661
	EMAIL: general@itec.co.il

	Italy
	Lauterbach Srl
	Mr. Maurizio Menegotto
	Via Enzo Ferrieri 12
	I-20153 Milano
	Phone: ++39 02 45490282
	FAX: ++39 02 45490428
	EMAIL: info_it@lauterbach.com

	Japan
	Lauterbach Japan, Ltd.
	Mr. Kenji Furukawa
	3-9-5 Shinyokohama
	Kouhoku-ku
	Yokohama-shi, Japan 222-0033
	Phone: ++81-45-477-4511
	FAX: ++81-45-477-4519
	EMAIL: info@lauterbach.co.jp

	Luxemburg
	Tritec Benelux B.V.
	Mr. Robbert de Voogt
	Stationspark 550
	NL-3364 DA Sliedrecht
	Phone: ++31 184 41 41 31
	FAX: ++31 184 42 36 11
	EMAIL: software@tritec.nl

	Malaysia
	Flash Technology
	Mr. Teo Kian Hock
	No 61, # 04-15 Kaki Bukit Av 1
	Shun Li Industrial Park
	SGP-Singapore 417943
	Phone: ++65 6749 6168
	FAX: ++65 6749 6138
	EMAIL: teokh@flashtech.com.sg

	Mexico
	Lauterbach Inc.
	Mr. Udo Zoettler
	4 Mount Royal Ave.
	USA-Marlborough, MA 01752
	Phone: ++1 508 303 6812
	FAX: ++1 508 303 6813
	EMAIL: info_us@lauterbach.com

	Netherlands
	Tritec Benelux B.V.
	Mr. Robbert de Voogt
	Stationspark 550
	NL-3364 DA Sliedrecht
	Phone: ++31 184 41 41 31
	FAX: ++31 184 42 36 11
	EMAIL: software@tritec.nl

	New Zealand
	Embedded Logic Solutions P/L
	Mr. Ramzi Kattan
	Suite 2, Level 3
	144 Marsden Street
	Parramatta NSW 2150
	Phone: ++61 2 9687 1880
	FAX: ++61 2 9687 1881
	EMAIL: sales@emlogic.com.au

	Norway
	Nohau Solutions Norway
	Mr. Tom Traelvik
	Skoyenasveien 5 D
	N 0686 Oslo
	Phone: ++47 92 44 22 09
	FAX: ++47 94 76 10 19
	EMAIL: sales@nohau.no

	Poland
	Quantum Sp.z o.o. Korp. Transf
	Mr. Czeslaw Bil
	ul. Wystawowa 1
	51-618 Wroclaw
	Phone: ++48 71 362 6356
	FAX: ++48 71 362 6357
	EMAIL: info@quantum.com.pl

	Portugal
	Captura Electronica,SCCL
	Mr. Juan Martinez
	c/Duero, 40
	E-08031 Barcelona
	Phone: ++34 93 429 5730
	FAX: ++34 93 407 0778
	EMAIL: info@captura-el.com

	Russia
	RTSoft
	Mr. Alexey Isaev
	Nikitinskaya 3
	RUS-105037 Moscow
	Phone: ++7-495-742-6828
	FAX: ++7-495-742-6829
	EMAIL: sales@rtsoft.msk.ru

	Singapore
	Flash Technology
	Mr. Teo Kian Hock
	No 61, # 04-15 Kaki Bukit Av 1
	Shun Li Industrial Park
	SGP-Singapore 417943
	Phone: ++65 6749 6168
	FAX: ++65 6749 6138
	EMAIL: teokh@flashtech.com.sg

	South Korea
	MDS Technology Co.,Ltd.
	Mr. Sangheon Lee
	15F Kolon Digital Tower Vilant
	#222-7, Guro-3dong, Guro-gu
	Seoul, 152-777, ROK
	Phone: ++82 2 2106 6000
	FAX: ++82 2 2106 6004
	EMAIL: trace32@mdstec.com

	Spain
	Captura Electronica,SCCL
	Mr. Juan Martinez
	c/Duero, 40
	E-08031 Barcelona
	Phone: ++34 93 429 5730
	FAX: ++34 93 407 0778
	EMAIL: info@captura-el.com

	Sweden
	Nohau Solutions AB
	Mr. Magnus Engström
	Derbyvägen 4
	SE-21235 Malmoe
	Phone: ++46 40 59 22 04
	FAX: ++46 40 59 22 29
	EMAIL: sales@nohau.se

	Switzerland
	JDT Jberg DatenTechnik
	Mr. Andreas Iberg
	Zimmereistrasse 2
	CH-5734 Reinach AG
	Phone: ++41 62 7710 886
	FAX: ++41 62 7717 187
	EMAIL: Andreas.Jberg@jdt.ch

	Taiwan
	Superlink Technology Corp.
	Mr. Sulin Huang
	3F-8,No.77,Shin-Tai-Wu Rd.Sec1
	Taipei Hsien 221, Taiwan, R.O.C.
	Phone: ++886 2 26983456
	FAX: ++886 2 26983535
	EMAIL: info.stc@superlink.com.tw

	Turkey-1
	Tektronik Muh. ve Tic. Ltd.
	Mr. Hakan Yavuz
	Mahatma Gandhi Cad 68A/2
	G.O.Pasa
	06700 Ankara
	Phone: ++90 312 437 3000
	FAX: ++90 312 437 1616
	EMAIL: info@tektronik.com.tr

	Turkey-2
	G3TEK Embedded Technologies Ltd.
	Mr. Celal Aygun
	Ilkyerlesim Mah. 445.
	Sok. No: 48
	06370 Batikent/Ankara
	Phone: ++90 312 3324769
	FAX: ++90 312 3324769
	EMAIL: info@g3tek.com

	UK
	Lauterbach Ltd.
	Mr. Barry Lock
	11 Basepoint Enterprise Centre
	Stroudley Rd
	Basingstoke, Hants RG24 8UP
	Phone: ++44 (0) 1256-333690
	FAX: ++44 (0) 1256-336661
	EMAIL: info_uk@lauterbach.com

	USA East
	Lauterbach Inc.
	Mr. Udo Zoettler
	4 Mount Royal Ave.
	USA-Marlborough, MA 01752
	Phone: ++1 508 303 6812
	FAX: ++1 508 303 6813
	EMAIL: info_us@lauterbach.com

	USA West
	Lauterbach Inc.
	Mr. Jerry Flake
	1111 Main Street, Suite 115
	USA-Vancouver, WA. 98660
	Phone: ++1 503 524 2222
	FAX: ++1 503 524 2223
	EMAIL: jerry.flake@lauterbach.com


	Additional Information
	Lauterbach GmbH
	Altlaufstr. 40
	D-85649 Hofolding
	Tel. ++49 8102 9876-0 FAX -999
	info@lauterbach.com
	http://www.lauterbach.de

	Lauterbach Inc.
	4 Mount Royal Ave.
	Marlboro MA 01752
	Phone (508) 303 6812 FAX (508) 303 6813
	info_us@lauterbach.com
	http://www.us.lauterbach.com

	Lauterbach Ltd.
	11 Basepoint Enterprise Ctre Stroudley Road
	Basingstoke, Hants RG24 8UP
	Phone ++44-1256-333-690 FAX -661
	info_uk@lauterbach.com
	http:/www.lauterbach.co.uk

	Lauterbach S.A.R.L.
	135 Chemin Des Bassins
	F-94035 Créteil Cedex
	Phone ++33-149-562-030
	FAX ++33-149-562-039
	info_fr@lauterbach.com
	http:/www.lauterbach.fr

	Lauterbach Japan, Ltd.
	3-9-5 Shinyokohama Kouhoku-ku
	Yokohama-shi Japan 222-0033
	Phone ++81-45-477-4511 FAX -4519
	info_j@lauterbach.com
	http://www.lauterbach.co.jp

	Lauterbach s.r.l.
	Lauterbach s.r.l.
	Via Enzo Ferrieri 12
	I-20153 Milano
	Phone ++39 02 45490282
	FAX ++39 02 45490428
	info_it@lauterbach.it
	http://www.lauterbach.it

	Suzhou Lauterbach Consulting Co.,Ltd.
	Room 1605, Xing Hai International Square
	No.200, Xing Hai Street
	Suzhou, 215021 PR of China
	Phone: 0086-512 6265 8030
	FAX: 0086-512 6265 8032
	info_cn@lauterbach.cn
	http://www.lauterbach.cn
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