Technical Information

Highspeed Compact Analyzer

120 Channel Trace
Trigger Unit

25 ns Time Stamp
Master-Slave Trigger
Selective Trace
Statistic Display
Timing Display
Coverage Analysis

The TRACE Analyzer HAC is designed as a high-speed
state analyzer for CPU cycle times up to 50ns . Because
of recent and very fast integrated circuits, the analyzer
offers a 32 Kbyte trace memory with a system synchro-
nized time stamp unit and with powerful trigger capabili-
ties. All important line of the CPU are automatically
connected to the analyzer.
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State Analyzer HAC

HAC
State Analyzer HAC

The TRACE Analyzer HAC is designed
as a high speed analyzer for CPU cycle
times up to 50 ns. It is a part of the
ECC32 and a cheap solution with
reduced but sufficient trigger capabil-
ites for most of the comon hardware
and software designer demands. The
analyzer offers a 32 Kbyte trace mem-
ory with a system synchronized time
stamp unit and powerful and complex

trigger capabilities. All important lines
of the CPU are automatically con-
nected to the analyzer. Universal input
and output lines for trigger and stimula-
tion can be connected via addtional
probes. For more complex require-
ments, a HA120 can be mounted on
the system without removeing the HAC.

88 Channel Trace

The HAC samples 88 bit per record.
For 32 bit processors, additional trace
buffer are located on the base mod-
ules. Up to 312 bit per record can
therefore be controlled by the analyzer.

m 24 bit address

m 4 bit address range

m 16 bit data

m 8 bit state signals

m 4 bit bank access signals
m 16 bit universal channels
m 3 bit markers

m 3 bit 8 trigger levels

m 8 bit external trigger inputs
m 1 bit DMA access

m 4 bit task no.

m 8 bit reserved

m 5 bit internal
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HAC
State Analyzer HAC

High-Speed down to 50ns Cycle Time

If necessary , CPU cycles up to 50 ns
can be recorded. Also complex trigger
input and output functions can be per-
formed in 50 ns without touching real
time program execution.

Large Trace Depth (32 KFrames)

The trace depth reaches 32 KFrames .
This is much more than necessary ,
because of the flexible trigger unit,
which allows exactly to specify the con-
tents of the trace memory.

Operation Modes

— state — uzed — analyzer program file
& 0OFF - IF:\rob\ef\tctst.ts edit | browse |
& 1E157.
" break — SIZE — zymbal flag — counter — level
EGA L1
— commands CHT_3 0.000
RESet — Mode CHT_2 742, 400us — lrigger.a
Init & Fifg CHT_1 1.000ms 00000000
TEST " Stack - tigger.b
¥ Autadm ™ Prestors
[ AuaTEST ¥ SLAVE
™ Autclrit ¥ PrePost
™ AutoStar ™ MasterBrk
" FC ™ SlaveBrk
(d FIFO mode 1 STACK mode
m records all until user program m records from program start until
has been stopped. the trace memory is full.
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PRESTORE Function

In the PRESTORE mode, the analyzer
samples always an additional previous
Opfetch cycle forced by hardware, if
only data transfers should be sampled
selected by the trigger unit.

Seletive Trace

Reference Cursor

.. Set Ref
record var d.u
FAAAASZ |flads[@]
FAAAAS] |flagds[1]
FABAAASA |flags[2]

1

1

[

-AAAA49 |flags(3
-AAAA48 |flags[4
-Aeeas7

~AAAA46 |flags[6] = 1

-AAea4s (flags[?] = 1 a1
| ARARAA [£1an=r2] = 1

mw i nn
e el el
=
=
=
=

808 [ addr/line source

int anzahl; -]

anzahl = 0;

; flags[ i++ ] = TRUE ) ;

758 for ( i = 0 ; i {= SIZE ; i++ )

759 {

760 if ( flags[ § 1) el

761 { >

| | 27
Tracking Cursor Source Code

Internal Expansion Capability
For emulator modules which need module itself (e.g. 64 additional chan-
more trace capacity, the necessary nels with the trace board on microcon-

extra bits are built into the emulator troller emulation heads).

Various Trace Memory Display

[ List [d Assembler mnemonic
[ Timing (d Hex,binary,ASClIl,etc.
(1 Chart [ High Level Language
1 Recordwise (1 Mixed language

HAC
LAUTERBACH 1‘
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[ Program source tracking

record run address  cycle d.w symbol ti.back
asl.w  ro0,#l
-Aaza1 |f P:B88AGE fetch  A94A \\htc\HTCA_sieve+28 #.225us
nov rd,rl
-AuezZa4 |f P:BABAGE fetch 8943 \whtc\HTCA_sieve+Z2 #.2088us
adds.w r4,#3
-AaeZ39 |f P:BABAGA fetch  FEZ21 \\htc\HTCA_sieve+24 #.375us
695
nov re s rl Go Til Here
-Anaz23s ¢ P:B@BAGC fetch  BAR3 \\hic\HICA_sieve+26 Default Breakpaints
hr 0472 Spotpairt
-Aaz37 |f P:BABAAGE fetch 2085 \whtc\HTCA_sieve+Z8 St PL Here
-HBRZ36 |f P:B8BA7/2 fetchn 2489 \\htc\HTCA_sieve+2C Display Memary..  » IS
699 k 4= prinz; Breakpoints... b iew Detailed
L add I‘2,I‘4 GoTil.. b Dump
-ARZ3s |f P:098A74 fetch 2499 \\htc\HTCA _sieve+2E Edit Source Indirect List
-Hunz34 |f P:098A7/6 fetch 1208 \\htc\HTCA_sieve+38 ———————— IndiectView
6% while { k {= SIZE ) |rare i Statistic: indiect Dun
697 1 (5t Gitatistic: 2 b
ong.w|  r2,#12
-AZ33 |f :BBA7E fetch  FAFD \\h{c\HTCA_sievet+32 #.15dus

Bus Cycle
Assembler High-Level Execution Time

ﬂ E::a.t d.0--15 line M= 3
Zoom In T |Zoom Out T| Zoom Ful T|  Goto... Find... Set Ref Set Zero igw List
-10@ =75 -5a 25 T |
line . . 0 . v 0 04 e e W e .. FRra |
rstout- El
idle
busidle
instrfd-
iextfet-
instr
rondata-
can—
hold
bythus-
Jjcload-
jchit-

Jmptkn- I
| reinj- [ 1

Trigger

HAC
LAUTERBACH 1‘
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&® E::Analyzer.Chart Draw d.w /color

Zoom In T | Zoom Out T| Zoom Full T| Zoom InY | Zoom Out Y|  Gaoto... Find... Set Ref Set Zero Wiy
C-T: -B@7234 -50.547s C-R: 002386 16.187s C-2: 1.527k
—78.808s -68.008s -50.000s -48.008s
d.w, 1 . 1 o 1 . 1 1
PORNCHAN ] =
AARPBAAA 4
ABRPARAA 4
A6AA9AAE | :;>x;:ZE;;;”.__qQ:::;274:::::
AApABARA

w1 N -

AARA1AAA
ARRA308A
ARAAZ000
ARRA108A
{4]5]5]5]5]5]5]1]

Graphical Display

M=
igw List

-1.182ns C-R: 422.930us C-2
—-1.588ns —1.088m

= E::Analyzer. Chart

Zoom In T |Zoom Out T| Zoom Full T|  Goto...
C-T: —AAEGA9
B@ns

Set Zero
+Aaa12

Find... Set Ref

range

{root)
swnccwnce sy funclg+2
swnccsmce s funcZ +2
sncesnce s funcd +2

snceswmce s funcG+2
snccsmce s func? +2
sncewmce s funcB+2
sncewnce s funcd+2
snccwnce sy funcl@+2
swnccwnce sy funcl3+2
nccwmee sy funcl3a+2
‘anccwmcewnaint2

Execution Time Chart

E E::Analyzer.Chart.¥arState

Zoom In T |Zoom Out T| Zoom Full T|  Goto... Set Zero Wigw
508 . ABBus 1.008ns
range ., . o 1 o o o . 1 o o o
flags[2]
flags[3]
flags[4]
flags[5]
flagsl[6]
flags[7] | |
flags[B] | @
flags[9]
flags[18]1

flags[111 [

Find... Set Ref

Variable Time Chart

HAC
State Analyzer HAC
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Powerful Trace Memory Manager

HAC
State Analyzer HAC

(1 Save memory

Load memory

(1 User defined display

d @ _Analyzer Find IH[=] B3
d Print memory - B it “ Up
R lags"] D

IYV RAMGE["flags"] D.w 1 &0

1 Compare memory o
. e — &ddress/Symbol

[ Find specific entry [fage 7 HL
[d Goto record

— Data Cycle
(d Time apd record number fi [ = ﬁ =

evaluation.

[ Referenz pointer FindMest |  FindFist |  FindSet |  Carcel |

Analyzer Trigger Unit with 3 Levels

The level structure of the trigger unit
allows quite flexible trigger combina-
tions and sequences in consecutive
and nonconsecutive order. Each level
has the same priority and almost the
same capabilities. A trigger program

defines, under which circumstances a

level can be reached or left, and there-
fore which trigger conditions or opera-

tions are the current or the next.

Analyzer Programming via a special Window

The programming of this complex trig-
ger unit is done in an assembler like

language for maximum flexibility. Using
this language, the programming of very

By E:a.p test

Save Save Az, |Save+Cloze| Quit+[Close | Save+Comp

complex trigger sequences or opera-
tions can be defined. For simple
demands, a pull down menu improves
the programming for beginners.

=l 3

Compile

faddr ab v.range(flags)
data.b@ zero @
time delay 1.us—2@.us
event cycles A.

count.enable delay
start:
next:

sanple
count cycles if entry

K|

ADDR

count.restart delay if ab:a:zero:a:read

goto next if delay:a:write:a:ab

goto start if ab:a:zero:a:read

e
| pata | tRIG | TiME | EvENT | FLaGS | other | previous rl;l

-

LAUTERBACH 1‘
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Symbolic Operations for Analyzer Programming

HAC
State Analyzer HAC

All output operators and input variables
can be entered in symbolic form. The
target program symbols can also be
used.

Trigger Sources
[ Up to 2 address ranges

[ Up to 2 data events (mask, range,
ASCII, hex, binary)

[ Up to 2*8 bit external trigger
events

[d CPU state (MEM READ, IO
WRITE, INTA, ...)

[d Counter outputs

External Trigger Inputs

[ 1 inputs with 8 channels

(1 1 trigger qualifiers for each trigger

[ Free format definition of external
trigger events Hex and Mnemonic
Display of Trace Data

level
[ Static levels of the trigger inputs -
can be read at any time
Trigger Operations
(1 Count.Enable [ Out (Target Stimulation)
[d Sample.Enable (d Break
[ Trigger.Emulator (1 Spot
[ Trigger.Exception [d GOTO level , CONTINUE

Free Format Definition of Data, Address and Trigger

Events

[ Hex and hex masks

[ Binary and binary masks

[d ASCII character and string
(d Data ranges

Wizzards for Standard Trigger Problems

Time and Event Measurements with up to 3 Counters

There are 2*16 bit counter for event
measurement or event triggering and
there is a 16 bit delay counter available.
All counters are re-triggerable and can

be evaluated as a part of an expression
in the trigger sequences. Each counter
can be used for timing measurements
or as a counter for events.

LAUTERBACH 1‘
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& Multiple trace after M= 3
Address / Expreszion
Iflags+1D Browse...l ‘
& Address Selective Trace M= 3
& Alpha Address / Expression
" Beta Iflagsl Browse...l ‘
" Charly & Trace around M=l E3
% Alpha i~ Address / Expression
 Beta 1’V|sieve| Browse...l
" Charly i
& Alpha & Ay " Trace Before
" Beta  Fead % Center
" Charly © Wiite ' Trace After
[ Event count 1 to 65536 [ Trigger event when counter is

[ Cycles 1 to 65536
[ Time 100ns resolutuion
[ Retriggerable

[ Selective release

zero

Definition of time and event
windows

All Counters can be read “on the
fly'

Trigger Monitor

A display of the counter values, the trig-

ger values, the trigger levels and the
trigger flags is available in the trigger
monitor window.

— zymbal

CHT_3

State of counters | .,
or flags -
CHT_1

HAC
State Analyzer HAC

flag— counter

0.000
742 400us
1.000ms

— lewvel

iE Trigger level
— i A
fiogeta Input level
Q0000000
- trigger.b

LAUTERBACH 1‘
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Statistic Analyzer

[d Time Stamp [d Recording depth max. 32K

(1 32 time stamp recording

The Time Stamp Unit tags each channels

trace record with a time value.

These values are absolute and syn- (J Resolution 100ns/1us
chronized with all the other time

values within the TRACE32 sys-

tem.

Function Analysis

[ Min. and max. time [ Include and exclude time

[J Passes

Link Analysis
(1 Callers 1 Calls

[ Min. and max. times

S E::Analyzer 5TATistic. TREE tree time count avr

total: 2.886ms
tree time count avr
{root) 2.886ns 1.0-2} 2.886ns =
L _main+2 2.885ns 1.{(-13 2.885ns
—func2+2 211.758us 1. 211.758us
L—funcig+2 7.8088us 2. 3.5@88us
—Ffuncd+2 64 .000us 1. 64 .000us
—Ffunc6+2 386 .988us 1. 386 .988us
—Ffunc?+2 281.758us 1. 281.758us
—FfuncB+2 152 .5@80us 1. 152 .5@80us
—Ffunc3+2 85.258us 1. 85.258us
L—funcig+2 14 .888us 4. 3.5080us
—Ffunci@+2 456 . 258us 1. 456 .250us —
—Ffunc13+2 227 .258us 1. 227 .258us
L —func13+2 166 . 258us 1. 166 . 258us
L —func13+2 184 . 758us 1. 184 . 758us
L —func13+2 43 .508us 1. 43 .508us
—Ffunci3a+2 455 . 258us 1. 455.253uijzj
NI s
Duration

[ Execution time

HAC
LAUTERBACH 1‘
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HAC
Statistic Analyzer

[1 Response time

= E::Analyzer 5TATistic. DUR ation 20.us 20.us

sanples: 26. avr: 55.923us min:  3.58Bus max: 456.258us

up to count  ratio 14 24 YA 184 284 o ]

20 .000us 28. 76.923% =
40 .000us a. 0.888%
60 .000us 1. 3.846%
80 .000us 1. 3.846%
1088 . AAAuS a. 0.888%
128 . AABus a. 0.888%
148 . AABuS a. 0.888%
168 . ABus 1. 3.846%
180 . AAAuS a. 0.888%
200 .000us a. 0.888%
220 .000us a. 0.888%
240 .000us a. 0.888%
260 .800us a. 0.888%
280 .000us a. 0.888%
300 . 800us 1. 3.846%
320 .800us a. 0.888%
340 .000us a. 0.888%

> 2. 7.692% >

1] | 2

Distance

[d Time between samples

Distribution
3 E::Analyzer 5TATistic DistriB d.b0 /I time avr count bar.lin
total: 2.886ms
class tine avr count B4 184 284 38X 484 SR
d.h8=8 1.581ns  121.635us 13. |
d.b@=4 | 78.000us 3.5080us 28, -
d.h@8=38 3.800us 3.800us 1 +
d.b@=38 | 152.580us 152 .588us 1 _—
d.hB=56 B.500us B.500us 1. +
d.h@=75 1.83%ns  29.636us 5.
d.b@=BF8 | 23.2G58us 23.258us 1 +
d.b@=BFC | 17.75Aus 17.758us 1. + et
1] | 2

LAUTERBACH 1‘
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L

Order Information

Module Information

Detailed Order Information

HAC
Order Information

LAUTERBAC
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Contact

International Representative

Argentina China Suzhou
Anacom Eletronica Ltda. Lauterbach Technologies Co., Ltd
Mr. Rafael Sorice Mr. Linglin He
Rua Nazareth, 807, Barcelona Hen%u Square, Rm 709
BR-09551-200 Sao Caetano do Sul, SP 8 X|n Hai Street .
Phone: +55 11 3. 200 Suzhou, 215021 P.R. of China
FAX: +55 11 3422 4242 Phone: +86 512 6265 8030
EMAIL: rsorice @anacom.com.br FAX: +86 512 6265 8032
EMAIL: info_cn@lauterbach.com
Australia .
Embedded Logic Solutions P/L Czech. Republic
Mr. Ramzi Katfan Lauterbach GmbH
Suite 2, Level 3 Altlaufstr. 40
144 Marsden Street D-85635 Hohenkirchen-Siegertsbrunn
Parramatta NSW 2150 Phone: +49 8102 9876 0
Phone: +61 2 9687 1880 FAX: +49 8102 9876 999
FAX: +61 2 9687 1881 EMAIL: info @lauterbach.com
EMAIL: sales @emlogic.com.au
A . Denmark
ustria Nohau Danmark A/S
Lauterbach GmbH Mr. Flemming Jensen
Altlaufstr. 40 Klausdalsbrovej 493
D-85635 Hohenkirchen-Siegertsbrunn DK-2730 Herlev
Phone: +49 8102 9876 0 Phone: +45 44 52 16 50
FAX: +49 8102 9876 999 FAX: +45 44 52 26 55
EMAIL: info @lauterbach.com EMAIL: info@nohau.dk
Belgium Egypt
Tritec Benelux B.V. Wantech ERlet
Mr. Robbert de Voogt awara
Stationspark 550 5 Shaﬂ Ghahe St., Suite 2
NL-3364 DA Sl|edrecht Off Pyramlds Road, Giza
Phone: +31 184 131 Cairo 12111
FAX: +31 184 42 36.11 Phone: +20 100 1251955
EMAIL: software @tritec.nl FAX: +20 100 1250349
EMAIL: sales @wantechnet.com
Brazil .
Anacom Eletronica Ltda. Finland
Mr. Rafael Sorice Nohau Solutions Finland
Rua Nazareth, 807, Barcelona Mr. Martti Viljainen
BR-09551-200 Sao Caetano do Sul, SP Teknobulevardi 3-5
Phone: +55 11 3422 4200 FI-01531 Vantaa
FAX: +55 11 3422 4242 Phone: +358 40 546 1469
EMAIL: rsorice @anacom.com.br FAX: +358 9 2517 8101
EMAIL: sales@nohau.fi
Canada E
Lauterbach Inc. rance
Mr. Udo Zoettler Lauterbach S AR.L.
4 Mount Royal Ave Mr. Jean-Pierre Paradiso
USA-Marlborou h ‘MA 01752 Europarc - Le Hameau B
Phone: +1 508 303 6812 135 Chemin Des Bassins
FAX: +1 508 303 6813 F-94035 Créteil Cedex
EMAIL: info_us @lauterbach.com Phone: +33 1 49 56 20 30
FAX: +33 1 49 56 20 39
China Beijing EMAIL: info_fr@lauterbach.com
Lauterbach Technologies Co., Ltd
Mr. Linglin He Germany
Beijing Office Lauterbach GmbH
A3,South Lishi Road, X|Cheng District Altlaufstr. 40
Beumg 100037, PR. Chi D-85635 Hohenkirchen-Siegertsbrunn
Phone: +86 10 68023502 Phone: +49 8102 9876 0
FAX: +86 10 68023523 FAX: +49 8102 9876 999
EMAIL: linglin.he @lauterbach.com EMAIL: info @lauterbach.com
China Shenzhen Germany North
Lauterbach Technologies Co., Ltd Lauterbach GmbH
1406/E Xihaimingzhu Buildin g Mr. Klaus Hommann
No.1 Taoyuan Road, Nanshan District Leonhardrmg 5
Shenzhen 518052, P.R. China D-31319 Sehnde
Phone: +86 755 8621 0671 Phone: +49 8102 9876 174
FAX: +86 755 8621 0675 FAX: +49 5138 6185 3
EMAIL: emily.zhang@lauterbach.com EMAIL: klaus.hommann @ lauterbach.com

HAC
- LAUTERBACH 1‘
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HAC
Contact

Germany South

Lauterbach GmbH

Andreas Grimm

Altlaufstr. 40

D-85635 Hohenk|rchen Slegertsbrunn
Phone: +49 8102 9876

FAX: +49 8102 9876 18

EMAIL: andreas.grimm @lauterbach.com

Greece

Lauterbach GmbH

Altlaufstr. 40

D-85635 Hohenk|rchen Slegertsbrunn
Phone: +49 8102 9876

FAX: +49 8102 9876 999

EMAIL: info @lauterbach.com

Hungary

Lauterbach GmbH

Altlaufstr. 40

D-85635 Hohenk|rchen Slegertsbrunn
Phone: +49 8102 9876

FAX: +49 8102 9876 999

EMAIL: info @lauterbach.com

India-Bangalore

Electro Systems Associates Pvt. Ltd.

Mr. G. V. Gurunatham

S-606, World Trade Center

Mglles(\j/varam West, No. 26/1 Dr. Rajkumar
oa

India - Bangalore 560055

Phone: +91 80 67648888

FAX: +91 80 23475615 e

EMAIL: Trace32sales @ esaindia.com

India-Chennai

Electro Systems Associates Pvt. Ltd.
Mr. D. Kannan

No.109 /59A , Ground Floor

|V Avenue, Ashok %

India - Chennai - 600 083 Tamilnadu
Phone: +91 044-24715750

FAX: ++91 44 24715750

EMAIL: chennai@esaindia.com

India-Delhi

Electro Systems Associates Pvt. Ltd.
Mr. R.K. Bhandari

No. 705, 7th Floor, Laxmi Deep
Shivajinagar

India - Delhi - 110 092

Phone: +91 11-22549351

FAX:
EMAIL: delhi@esaindia.com
India-Hyderabad

Electro Systems Associates Pvt. Ltd.
Mr. C.V.M. Sri Ram Murt h?/

Shop No. 14, "Global Enclave"
Bhagyana ar Colony, Kukat pally
India - Hyderabad 5! 0 0

Phone: +91 40-2306 346

FAX: +91 40-23063346

EMAIL: hyderabad @ esaindia.com

India-Pune

Electro Systems Associates Pvt. Ltd.
Mr. R K Bhandari

Shriram Complex,1126/1, Model Colony
Shivajinagar

India - Pune - 411 016

Phone: +91 20 - 30462035 / 25663
FAX: +91 20-25677202

EMAIL: pune @esaindia.com

Ireland

Lauterbach Ltd.

Mr. Barry Lock

11 Basepoint Enterprise Centre
Stroudley Road

Basingstoke, Hants RG24 8UP
Phoné: +44-1256-333-690

FAX: +44-1256-336-661

EMAIL: info_uk @lauterbach.com

14

Israel

ltec Ltd.

Mr. Maun Gottlleb
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 Ferr|er| 1

1-20153 Milan:

Phone: +39 02 45490282

FAX: +39 02 45490428

EMAIL: info_it@lauterbach.com

Japan

Lauterbach Japan, Ltd.

Mr. Kenji Furukawa

3-8-8 Shinyokohama
Kouhoku-Ku, Nisso 16th Building
Yokohama- Shl J:%gan 222-0033
Phone: +81

FAX: +81 45 477 4519 .
EMAIL: info @lauterbach.co.jp

Luxembourg

Tritec Benelux B.V.
Mr. Robbert de Voogt
Statlons4park 550

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- Sln%spore 417943
9 6168

EMAIL: teokh @flashtech.com.sg

Mexico

Lauterbach Inc.

Mr. Udo Zoettler

4 Mount Royal Ave

USA-Marlborou h ‘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
Statlons4park 550

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 Katfan

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 AB

Mr. Jérgen Nilsson
Derbyvagen 4

SE-21235 Malmoe
Phone: +46 40 592 206
FAX: +46-40 592 229
EMAIL: sales@nohau.se

Poland

QUANTUM Sp. z 0.0.

Mr. Aleksander Bil

ul. Jeleniogorska 6

54-056 Wroclaw

Phone: +48 71 362 6356
FAX: +48 71 362 6357

EMAIL: info @ quantum.com.pl

LAUTERBACH 1‘
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HAC
Contact

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

Romania

Lauterbach GmbH

Altlaufstr. 40

D-85635 Hohenk|rchen Slegertsbrunn
Phone: +49 8102 9876

FAX: +49 8102 9876 999

EMAIL: info @lauterbach.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- Sln%spore 417943
9 6168

EMAIL: teokh @flashtech.com.sg

South Korea, Pangyo

MDS TechnoIoEy Co.,Ltd.
Mr. Sangheon Le

3FL. Hancom Tower

49, Daewangpangyo-ro 644, Bundang'g
Seongnam-si, Gyeon |do 463-400, ROK
Phoneé: +82-31-627-3

FAX: +82-31-627-3100

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. Jérgen Nilsson
Derbyvagen 4

SE-21235 Malmoe
Phone: +46 40 592 206
FAX: +46 40 592 229
EMAIL: sales@nohau.se

Switzerland

JDT Jberg DatenTechnik
Mr. Andreas Jber:
Zimmereistrasse
CH-5734 Reinach AG
Phone: +41 62 7710 886

FAX:
EMAIL: Andreas.Jberg@jdt.ch
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Taiwan

Superlmk Technology Corp.

Mr. Sulin Huang
3F-8,No.77,Sec.1,Xintaiwu Rd.,Xizhi District,
New Taipei City 22101, Taiwan, R.O.C.
Phone: + 26983456
FAX: +8_86 226983535
EMAIL: info.stc @ superlink.com.tw

Tunisia
Lauterbach Consultmg S.AR.L.
Mr. Khaled Jmal
Route EI Ain Km 3.5
TN-3062 Sfax
Phone: +216 74611730
FAX: +216-74611723
EMAIL: info_tn@lauterbach.com

Turkey-1

Tektronik Muh. ve Tic. A.S.

Mr. Hakan Yav

CyberPlaza B BIok 702B
ilkent

06800 Ankara

Phone: +90 312 437 3000

FAX: +90 312 437 1616

EMAIL: info @tektronik.com.tr

Turkey-2

G3TEK Embedded Technologies Ltd.
Mr. Celal A
gkyerlesm ah 445,

k. 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
Phoné: +44 125 6 333

FAX: +44 1256 350 301

EMAIL: info_uk @lauterbach.com

USA East

Lauterbach Inc.

Mr. Udo Zoettler

4 Mount Royal Ave

USA-Marlborou h ‘MA 01752
Phone: +1 508 303 6812

FAX: +1 508 303 6813

EMAIL: info_us @lauterbach.com

USA West

Lauterbach Inc.

r. Bob Kupyn .
1111 Main Street, Suite 620
USA-Vancouver, WA. 98660
Phone: +1 503 524 2222
FAX: +1 503 524 2223
EMAIL: bob.kupyn@Ilauterbach.com
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Additional Information

http://www.lauterbach.com

Lauterbach GmbH

Altlaufstr. 40 . .

D-85635 Ht')henk|rchen—S|e§ert3brunn
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

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
YYokohama-shi Japan 222-0033

Phone ++81-45-477-4511  FAX -4519
info_j@lauterbach.com

httpT)/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.

HAC
Contact
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