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Technical Information

TRACE32

FIRE Emulator for C166 Family

C161Cl

C161K
C1610
C161PI
C161Rl
C161S
C161SlI
C161V
C161XX
C163
C163-16F
C163-24D
C164Cl
C164CL

Full support for C167 family

Full support for KEIL, TASKING, COSMIC and
GNU compilers

40 MHz no-wait-state operation

Dual-port access for ROM and external bus
Dual-port access for XRAM

Shadow-RAM for IRAM and XRAM

FLASH Programming Support

Hardware Dequeuing

Code Coverage

Trace on internal and local variables

Selective trace on registers, peripherals and
local variables

Trigger on internal register access, bit, byte,
and word variables

Trace on external and BONDOUT busses, bus
and clock cycle trace

Clip-Over, Solder-On and YAMAICHI adapters
Support of all derivatives, also non-public
versions

Compatible ROM Monitor
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FIRE-166

The FIRE-166 emulator module
supports the whole C166 family. All
features of the BONDOUT chips
are supported, trigger and selective
trace is possible on internal
addresses and data, on registers
and on peripheral accesses. 128
extra trace channels are used to
trace all BONDOUT signals. The

ROM and FLASH memory is emu-
lated by an extra emulation system
with separate breakpoints and exe-
cution flags for code coverage. The
emulator can simulate bootstrap
sequences and FLASH operation.
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Features

FIRE-166
Features

Basics of Operation

|  ShadowMemory || ClFlag |
| |
|Read ITra(:e| |Write Trace | | Data Trace | | IP Trace | |Code Trace |
|Read IFlag | |Write ::Iag | |Data IFlag | | IP Fllag | |Code I:Iag |

|Read IBreak| |Write Freak| |Data IBreak| | 1P Bireak | |Code Iireak|

Trigger Module

Clock
Generator

Trace Bus | Trigger System |

Mapper g Bondout

ROM Bus FLASH
Emulation

External Bus Ports

Boot Loader

XPER Bus Monitor RAM

Bondout Module

XPER

Device
Port

Analyzer

Target Adapter Adapter

The TRACE32-FIRE166 supports all
features provided by the bondout
chip.The bondout chip has 4 bus sys-
tems:

[l External bus

[ ROM emulation bus
[0 XPER bus

[ Bondout trace bus

The ROM emulation bus emulates
together with the 512K emulation RAM
on the base module the on-chip ROM

or FLASH memory.

The XPER bus is needed for the emu-
lation of CAN, ASCL1 or IIC derivatives.
Since the bondout chip does not con-
tain any peripherals, there is a socket
on the emulation module to add the
specific CAN derivative. For the opera-
tion, the core of the derivative is disa-
bled and the bondout CPU uses the
XPER bus to emulate the peripherals.

The Bondout trace bus provides all
signals for tracing on internal opera-
tions. Since most of the transfers are
made between the internal RAM, reg-
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isters and internal peripherals, these
busses are a big help for analyzing the
application’s behaviour.

FIRE-166
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Operating Modes

The Emulator can work in stand-alone The operation modes are as follows:
mode with internal clock or in active

mode with internal or the target clock. U Reset

On power-down of the target system
the emulator tristates its output buffers

[J Alone Internal
and isolates its internal emulation cir- [ Alone External

O

O

cuits. Emulation Internal

Emulation External

Clock

[0 Operation with external or [ 1..150 MHz internal clock
internal Clock

Dual-Port Access

— zyztem Mode — Memdccess ——  — Option — Option — Option — Option

& Dawn * RESet © ARAM W Tracelrt ™ Resetdode ™ ResetExt ™ DGPT
 lp  Alonelnt  GAP ¥ TraceEst ™ OwDDls ™ OMCE ™ DGRTZ2
 AloneEst  ROM ™ TraceRes ™ PFLASH [ OMCEReset | | [ DaDC

RESet |  Emullnt & Deriied ™ =isible ™ #PeEN ™ BOOTSTR&R, | T DSSC
 EmulEst - Cputicoess - Option ™ whDTdis ™ whC ™ Dasc

~CPU € Enable [T IMASKASM | - Option [T SCResst ™ DPwi
[Fer =] @ Denied I IMBSKHLL | | I Cand - ROMSIZE | [ DECT
- TimeReq W TestClock | |7 CANZ [os000 || pecz

I'I.DDDms Y] ™ Can3 - BusType ™ DCos
[~ ®CaN |NDMU><8 v[ ™ DCaNt

[T KCaN2 -C5—— | [T DCan2
[~ KCAN3 5 -
[~ CaANDD1 - SGT
[~ CANDD2 1w =]
[C CaNoD3 - CLOCK
[ XRAM |u.5 v[
[~ ®FLASH
All TRACE32 memories are dual- The dual-port access on the ROM bus

ported. The dual-port access makes it _(on-lchip ROM %rl]d ":I'IHA'SH emuallaﬂ%n)

: : ; _is always possible. Their are no limita-
possible to display and modify the con tions on breakpoint and flag usage.
tents of the overlay memory, to set or

delete breakpoints or use the flag The external bus has 3 modes for dual-
memory while the application is run- port access
ning in real-time. 0 ARAM

0 GAP

[0 ROM

The GAP modes need extra time, as
the dual-port cycle is inserted while the
CPU bus is set to idle. This means that

FIRE-166
LAUTERBACH 1‘
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less than 1% of the performance is lost
by dualport cycle. In ARAM mode
dualport cycles are done in interleave
mode to the ARAM dualported RAM
module.

Dualport in ROM is possible at any
time without extra wait states.

ROM Emulation

The ROM emulation circuits build a
separate emulator system to emulate
all on-chip FLASH or ROM based
applications.

512K ROM emulation memory
» FLASH and ROM emulation

64K Bootloader RAM
= Bootstrap loader support

Bondout Trace

128 additional trace channels are sup-
ported by TRACE32-FIRE166 to trace
all signals delivered by the bondout
busses.The trace can display internal
operations like register to internal
memory, peripheral to registers, etc.
Stack operations cannot be displayed
because there is no information on the
bus.

Ext. Buscycle

Internal Operation

The bondout trigger and trace system
uses a complex de-pipeline mecha-
nism to make trace and trigger settings
easy for the user. Operand or instruc-
tion addresses can be combined very
easy for triggering on local variables.

ASM Source HLL Source

B setup...| Y Goto.. | FfiFind.. | 4 Moe Less
record run addreéss  cucle  d.w |symbol / / |ti.back
765 { = / _jA
766 flags[ k/] = FaLSE; =)
P:HABCAE mow ppi, #0x1
f dpp@ wr-idat/A@A1
P:(PASCAE wowh [r7+#0x1391],r15 3 [k+#0x1391],r15
f R? rd-idat BAA6
f RLS rd-idat @@
f [':885397 wr-idat B8 \ikeilcNKEILCA lags+8x6
767 k += primz;
P:AABCEZ add r7,rd ; k,prinz
f R4 rd-idat 8@@3
f R? rd-idat BAA6
f R? wr—idat BAA9
768 1
764 while { k <{= SIZE )
P:BAECEY cmp r7,#ox12 ; k,#18
f R? rd-idat 8AA9
f => wr—idat FFF? -
1 | vl

Trace Channels

The bondout trace samples the 128
channels for BONDOUT busses. These

channels provide the following informa-
tion:

LAUTERBACH 1‘
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[ Instruction execution address [] Operand data
[0 Operand read address [l Control lines
[J Operand write address [ Instruction code
Trace Operation
The trace can work on the external bus, [l Internal CPU cycles (BONDOUT
the internal bus or on both busses only)
(mixed trace) to sample: [0 External bus cycles

[0 Mixed trace

FIRE-166
LAUTERBACH 1‘
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FIRE-166
Features

Bondout Trigger System

The bondout trigger system works on
the code flow and the other bondout
signals to qualify states for internal trig-
ger accesses. Trigger points can be set
on operation results or on 24 bit
addresses. Future software will support
also triggering on register access. All
trigger points can be qualified by pro-
gram segments like functions, program
lines, etc.

The following trigger points are availa-
ble:

[0 4 1 Mbyte areas for operand
read breakpoints with data
qualifiers (Results of operation)

[l 4 1 Mbyte areas for operand
write breakpoints with data
qualifiers (Results of operation)

[] 2 separate data breakpoints
(value, range or pattern)

[1 8 1 MByte areas for instructions
breakpoints (hardware breaks)

Every breakpoint can be used to stop
emulation or as a input event for the
trigger sequencer of the analyzer.

Data Coverage

For the read and write operations 2
flags systems are available. All sys-
tems have single byte resolution.

[0 2 Read Flag Areas with 1 (4)
MByte each.

[l 2 write Flag Areas with 1 (4)
MByte each.

Code Coverage

The code coverage system allows
100% true code coverage and 100%
C1 analysis. Prefetches are ignored.

[l 2 Ranges with 1 (4) Mbyte each
[0 C1 Analysis

LAUTERBACH 1‘
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FIRE-166
Features

F::d.l /cflag

M Step | M Ower | § Mewt | @ Fetun | ¢ Up B Go M Break %Mode
coverage addr/line [code [1abel mnemonic |comment =
partial 452 [int funcll{ = ) /* nultiple retur(x|
int x;
1
partial 455 switch ( x )
ok P:BBB724 [F048 funcil: nov r4,r8 i rdx
ok P:BBE726 (2842 sub r4,#0x2
not taken P:B@8728 (D0E Jnpr cc_eq,@xB746
ok P:BBE72A (2841 sub r4,#0x1
not taken P:@@87ZC (DOF Jnpr cc_eq,@xB74C
ok P:BBE7ZE (2841 sub r4,#0x1
not taken P:@@873@ (D10 Jnpr cc_eq,8xB752
ok P:BBE732 (2842 sub r4,#0x2 iy
not taken P:@@8734 (2014 Jnpr cc_eq,8xB¥5E
ok P:BBE736 [A945 add r4,#08x5
taken P:@@8738 (1015 Jnpr cc_ne,BxB764
never 456 {
never 457 case 1:
never 458 X = xtl;
never  P:BBB73Q A881 add r8,#x1 HE 9T 3¢
never 459 X = x%2;
never  P:BBB73C [5C18 shl r8,#x1 HE.1 2t A
1] | 2

Shadow Memory

Schadow memory can be mapped for
the external bus and for the XBUS.
Emulation of extra XRAM areas is pos-
sible. An 1 MByte shadow memory on

the bondout busses shows memory
states on external busses, XRAM and
IRAM.

[l 1 MByte Shadow memory

Execution Breakpoints

The emulator supports execution
breakpoints on the ROM and external
area. All breakpoints are 'break-before-
make’ breakpoints. Emulation is
stopped before execution.

[0 Unlimited number of software
breakpoints

[ Software breakpoints can be set
‘on the fly’ by dualport memory
access

LAUTERBACH 1‘
DEVELOPMENT TOOLS




TRACE32 - Technical Information 10

HLL Debugging

+ Retun M Break %Mode
addr/1ine [code [1abel mnemonic |comment =
int anzahl; -]
141] anzahl = 0;
| P:080418]EaeF sieve: nov ri5, #8x8
143 for { i = 0 ; i = SIZE ; flags[ i++ ] = TRUE ) ;
P:808412 [E0AC mov riz2,#8«0
P:008414 (F112 movh rl11,#8x1
P:808416 [FUDC mov ri3,ri2 i r13,i
P:808418 [(AEC1 add ri2,#8x1 HES 9% 3 1
P:88841A E42D18FA movh [r13+#8xFA181,r11
P:B@B41E [16FC1200 cnp ri2, #0812 5 1,#18
P:808422 [EDFS Jnpr cc_sle,Bx414
145 for ( i =0 ; i <= SIZE ; i++ ) |
P:808424 [EoaC mov riz2,#8«0 ; 1,48
i
147 if ( flags[ i 1)
P: 888426 [F42C18FA movh rl11, [r12+i8xFA18]1; r11,[i+#flags] -
1l | AV
Full support in real-time for: [0 Trigger and trace on local

[0 ROM and external busses variables

[] Break-before-line operation D' Trigger on bit variables

(] HLL single step in real-time

FIRE-166
LAUTERBACH 1‘
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Voltage and Clock Monitors

[l On-Line Display for SYSCON [l 3.3V and5V Standalone
and BUSCON operation

stem Configuration
YSCOW B6@@ STKSZ 256 ROMS1 @ SGTDIS en ROMEN en BYTDIS dis CLKEH dis
WRCFG nor

eset Configuration
PAH  BB37 CLKCFG 1 SALSEL 16M CSSEL 5 WRC wr+bhe

6BBE RDYENG dis BUSACTA dis ALECTLA en

ETYF b/nomux MTTCA 1w RHUDCA no HCIC 1w
USC1 @8ed CSUEN1 off CSREN1 off RDYEH1 dis BUSACT1 dis ALECTL1 dis
BTYP b/nomux MTTC1 1w RUDC1 no HMCTC 15w
SEL1 @PAB RGSAD PAPRBBRA RGSZ 4K
USC2 8eAd CSUENZ off CSRENZ off RDYENZ dis BUSACTZ dis ALECTLZ dis
BTYP b/nomux MTTCZ 1w RUDCZ no HMCTC 15w
SELZ BPAB RGSAD PAPRBBRA RGSZ 4K
USC3 @8Ped CSUEN3 off CSREN3 off RDYEW3 dis BUSACT3 dis ALECTL3 dis
BTYP b/nomux MTTC3 1w RUDC3 no HMCTC 15w
SEL3 BPAB RGSAD PAPRBBRA RGSZ 4K
USC4 88Ad CSUEN4 off CSREN4 off RDYEN4 dis BUSACT4 dis ALECTL4 dis
BTYP b/nomux MTTC4 1w RUDC4A no HMCTC 15w
SEL4  BPAB RGSAD AAPRBBRA RGSZ 4K

Exception Control

B Fox IH[=] B3
exception Activate Enable — Trigger Pulze — Pulze
 OFF & OFF  OFF & OFF & OFF Single |
& 0N I~ RSTIN & 0N 0N  RSTIN - width
RESet || [ T nmi W RSTIN " RSTIN 0 NMI [rooows
7| NI [~ RsTOUT - PERiod
™ MM ' OFF
[~ TR&P CON
I PEC [oooo
[~ BUSIDLE
[~ CPUIDLE
I ClockFail
™ Pulse
The TRACE32 exception controller [] Static exception setting
allows to permanently activate an = RSTIN

exception, to enable or disable specific
exceptions, to trigger on specific
exceptions or to stimulate an excep-
tion.

[l Target exception control
= RSTIN
= NMI

FIRE-166
LAUTERBACH 1‘
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FIRE-166
Features

[1 Exception trigger
« RSTOUT

=« RSTIN

= PWRDOWN

= IDLE

= TRAP

» PEC

12

Port Analyzer

On the emulation base there is an
extra slot for the TRACE32 Port Ana-
lyzer. The following additional signals
can be traced:

O Porto

O Portl

O Port2
O Port3

O0Oo0oo0ooo

Port 4
Port 6
Port 7
Port 8
Port 9
READY

On-Circuit Emulation
[0 Support for Clip-Over adapters

LAUTERBACH 1‘
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Emulation Modules

Modules Overview

—|LA-9604}—LA-961 }——— C161CI |ET128-QF63]3.0..5.5V

C161K | ET80-QF14 ]| 3.0..5.5v
LA-9616

C1610 | ET80-QF14 |3.0.5.5Vv

C161PI ET100-QF06 | 3.0..5.5V
L A9612 C161PI ET100-QF49 | 3.0..5.5V

C161RI | ET100-QF06 ] 3.0..5.5V
LA-9616 C161S | ET80-QF14 |3.0.5.5v
LA-9611 C161S| |ET128-QF63]3.0..5.5v
LA-9616 C161V | ET80-QF14 |3.0..5.5v

LA-9611 C161XX |ET128-QF63]3.0..5.5V

[LA-9611]
C163 |ET100-QF49]3.0..5.5v
C163-16F  |ET100-QF49]3.0.5.5V
C163-24D | ET100-QF49]3.0.5.5v

L 7
C164Cl | ET80-QF14 |3.0..5.5v

C164CL | ET80-QF14 |3.0..5.5v
C164CM [ ET64-QF64 |3.0.5.5V
C164S| | ET80-QF14 |3.0..5.5v
— C164SM | ET64-QF64 |3.0..5.5v

— = C164SV | ET64-QF64 |3.0..5.5v
— C165 ET100-QF06 | 3.0..5.5V

- C165 ET100-QF49]3.0..5.5V

— C167 |ET144-QF10]3.0..5.5v

— C167C |ET144-QF10]3.0..5.5v

_@ — C167CR |ET144-QF10]3.0..5.5v
— C167CS |ET144-QF10]3.0.5.5v

— C167CW |ET144-QF10]3.0..5.5v

= C167SR |ET144-QF10]3.0..5.5v

FIRE-166
LAUTERBACH 1‘
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PowerView IDE

TRACE32-PowerView supports most New integrations are mostly done on

compilers, realtime operation systems customers request. If your compiler or

and debuggers. RTOS is not supported now, please
ask us'!

Compiler Support

Language | Compiler Company |Option |Comment
C C166 ARM EOMF-
Germany 166
GmbH
C XC16X/ST10 |Cosmic ELF/
Software DWARF
c GNU-GCC166 | HighTec DBX
EDV-
Systeme
GmbH
C C166 TASKING IEEE
C++ GNU-CPP166 |HighTec DBX
EDV-
Systeme
GmbH
C++ CP166 TASKING IEEE

RTOS Support

Name Company Comment

ARTX-166 ARM Germany GmbH
CMX-RTX CMX Systems Inc.

Nucleus PLUS | Mentor Graphics
Corporation

0sCAN Vector Informatik via ORTI
OSE Basic Enea OSE Systems (0S166)
OSE Epsilon | Enea OSE Systems (0s166), 3.x
OSEK - via ORTI

ProOSEK Elektrobit Automotive |via ORTI
GmbH

FIRE-166
LAUTERBACH 1‘
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FIRE-166

PowerView IDE

15
Name Company Comment
PXROS HighTec EDV-Systeme
GmbH
RTX166/-tiny | ARM Germany GmbH
RTXC 3.2 Quadros Systems Inc.
RTXC Quadros Systems Inc.
Quadros
Rubus OS Articus Systems AB
SDT-Cmicro IBM Corp.
uC/0OSs-lI Micrium Inc. 20t0 2.8
Debugger Support
CPU Debugger Company Host
ALL X-TOOLS / blue river Windows
X32 software
GmbH
ALL CODEWRIGH | Borland Windows
T Software
Corporation
ALL EASYCODE |EASYCODE |Windows
GmbH
ALL ECLIPSE Eclipse Windows
Foundation,
Inc
ALL RHAPSODY | IBM Corp. Windows
IN MICROC
ALL RHAPSODY |IBM Corp. Windows
IN C++
ALL LDRA TOOL |LDRA Windows
SUITE Technology,
Inc.
ALL ATTOL MicroMax Inc. | Windows
TOOLS
ALL VISUAL Microsoft Windows
BASIC Corporation
INTERFACE
ALL LABVIEW NATIONAL Windows
INSTRUMENT
S Corporation

LAUTERBAC
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CPU Debugger Company Host
ALL CODE::BLOC | Open Source |-
KS
ALL RAPITIME Rapita Windows
Systems Ltd.
ALL DA-C RistanCASE | Windows
ALL WINDOWS Windows Windows
CE PLATFE
BUILDER
C166 SDT CMICRO | IBM Corp. Windows

FIRE-166
LAUTERBACH 1‘
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Operation Voltage and Frequency

The maximum operation frequency of [ The dual-port access mode
TRACE32-FIRE depends on: O If no emulation memory is used,
the frquency limit depends on the
[1 The max. frequency of the CPU trace speed (TRACE)
[0 The access time of the overlay [l Some probes use extra high-
memory (10ns) speed memory on the emulation

1 The mapper mode (Slow or Fast) adapter (HEAD RAM)
[0 The number of waitstates
(WO = 0 waitstates
W1 = 1 waitstate)

Max. Frequency with ROM and ARAM Dualport Access

= S
=) o o
5 z Z
LA-9611 |C161Cl 20.0+ 20.0+
LA-9616 |C161K 16.0+ 16.0+
LA-9616 |C1610 16.0+ 16.0+
LA-9612 | C161PI 25.0+ 25.0+
LA-9612 | C161RI 16.0+ 16.0+
LA-9616 |C161S 25.0+ 25.0+
LA-9611 | C161SI 20.0+ 20.0+
LA-9616 |C161V 16.0+ 16.0+
LA-9611 |C161XX 20.0+ 20.0+
LA-9617 | C163 25.0+| 25.0+ | 25.0+| 25.0+| 25.0
LA-9617 | C163-16F 25.0+| 25.0+ | 25.0+| 25.0+ | 25.0
LA-9617 | C163-24D 25.0+| 25.0+ | 25.0+| 25.0+ | 25.0
25.0+ 25.0+
25.0+ 25.0+
25.0+ 25.0+
25.0+ 25.0+
25.0+ 25.0+
25.0+ 25.0+
25.0+ 25.0+
25.0+ 25.0+
25.0+ 25.0+
25.0+ 25.0+
40.0 31.6
25.0+ 25.0+
25.0+ 25.0+

S-W1-10
TRACE
HEAD RAM

Module
F-W1-10

20.0+
16.0+
16.0+
25.0+
16.0+
25.0+
20.0+
16.0+
20.0+

16.0+

=
I
@)
20.0+(20.0
16.0
16.0

16.0+
25.0+(25.0
16.0+|16.0
25.0+(25.0
20.0+(20.0
16.0+(16.0
20.0+(20.0

LA-9613 | C164Cl 25.0+ 25.0+(25.0
LA-9613 |C164CL 25.0+ 25.0+(25.0
LA-9581 |C164CM 25.0+ 25.0+(25.0
LA-9613 | C164SlI 25.0+ 25.0+(25.0
LA-9581 |C164SM 25.0+ 25.0+(25.0
LA-9581 |C164SV 25.0+ 25.0+(25.0
LA-9610 |C165 25.0+ 25.0+(25.0
LA-9610 |C167 25.0+ 25.0+(25.0
LA-9610 |C167C 25.0+ 25.0+(25.0
LA-9610 |C167CR 25.0+ 25.0+(25.0
LA-9610 |C167CS 40.0+ 40.0+|40.0
LA-9610 |C167CW 25.0+ 25.0+(25.0
LA-9610 |C167SR 25.0+ 25.0+(25.0

FIRE-166
LAUTERBACH 1‘
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Operation Voltage

This list contains information on probes
available for other voltage ranges.
Probes not noted here supply an oper-
ation voltage range from 4.5V to 5.5V.

CPU Module |Adapter |Voltage Range
C161ClI LA-9611 |- 3.0..55V
C161K LA-9616 |- 3.0.55V
C1610 LA-9616 |- 3.0..55V
C161PI LA-9612 |- 3.0.55V
C161RI LA-9612 |- 3.0.55V
C161s LA-9616 |- 3.0..55V
C161SI LA-9611 |- 3.0.55V
C161V LA-9616 |- 3.0.55V
C161XX LA-9611 |- 3.0.55V
C163 LA-9617 |- 3.0.55V
C163-16F LA-9617 |- 3.0.55V
C163-24D LA-9617 |- 3.0.55V
C164cCl LA-9613 |- 3.0.55V
C164CL LA-9613 |- 3.0.55V
C164CM LA-9581 |- 3.0.55V
C164SI LA-9613 |- 3.0.55V
C164SM LA-9581 |- 3.0.55V
C164SV LA-9581 |- 3.0.55V
C165 LA-9610 |- 3.0.55V
C167 LA-9610 |- 3.0.55V
cl167C LA-9610 |- 3.0..55V
C167CR LA-9610 |- 3.0.55V
C167CS LA-9610 |- 3.0..55V
C167CW LA-9610 |- 3.0.55V
C167SR LA-9610 |- 3.0.55V

FIRE-166
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Dimensions

Modules

FIRE-L06 LAUTERBACH/A

Dimensions DEVELOPMENT TOOLS




TRACE32 - Technical Information 20

Dimension

LA-7873 PP-COLDFIRE

TOP VIEW
- L

rey|

CABLE ;

1500

i<‘|
|

!<.‘ 2600 £

whisker for target connection

TOP VIEW CABLE
CABLE §§
=
ot Btee =
D= _ ==
§§ BV
400 §§
le—— 1400 ——= |
2200 |

SIDE VIEW

— [——

ALL DIMENSIONS IN 1/1000 INCH
new case, delivery from March 2004

475

675

FIRE-166
LAUTERBACH 1‘
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FIRE-166
Dimensions

21

Connectors

On each emulation module there are [] Connect a standard adapter from

half-size connectors to:

Emulation Technology,
YAMAICHI, AMP, TOKYO

[0 Connect the emulation module ELETECH etc.
directly to the target by providing The following table lists the physical
the corresponding connectors dimensions of these connectors.

also on the target hardware

CPU

Dimension

C161PI
C161RI
C165

ET100-QF06

oooooooooooo

100-QF 06
TOP-VIEW

0041
0061

C161PI
C163
C163-16F
C163-24D
C165

ET100-QF49

100-QF49
TOP-VIEW

008
0002

LAUTERBACH 1‘
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CPU Dimension
C161ClI ET128-QF63
C161sl
C161XX
C167 ET144-QF10
C167C
C167CR 2500
C167CS 2300
Cl167CW
C167SR e .
sesccooiiiiiiiiid
o 144-0F10 o s |
e TOP-VIEW o0 S 2
144[0 o] 143 - 3710 0|38
NN g
R ——|

FIRE-166
i LAUTERBACH/A
Imensions DEVELOPMENT TOOLS
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CPU

Dimension

C161K
C1610
C161S
Cle1v
C164ClI
C164CL
C164sSI

ET80-QF14

400

300

|
4
2

000000000
000000000

80—-QF 14
TOP-VIEW

[

002z
00¥2
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Adapter

The adapters connect in different ways [0 YAMAICHI and AMP adapters fit
to the CPU socket
[ with Clip-Over Adapters the CPU
can stay on the target board.

] with Solder-ON adapters the
CPU must be removed

The following table lists the physical
dimensions of these adapters.

Socket CPU Adapter
ET100-QF06 ET-1030 ET100-SET-QF06
Surface Mountable Adapter for ET100 to QF06
C161PI
C161RI
165 [ ]

T
THHHHT

S| DE VI EW

|~— 43 —|

TOP VIEW (all dimensions in nm
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Socket CPU Adapter
ET100-QF06 YA-1031 ET100-EYA-QF06
Emul. Adapter for YAMAICHI socket ET100-
C161PI QFO06
C161RI
C165

54
|

SI DE VI EW

1 L 1

T 11—

TOP VIEW (all dinensions in nm

LAUTERBACH 1‘
DEVELOPMENT TOOLS




TRACE32 - Technical Information

FIRE-166
Dimensions

26

Socket CPU Adapter
ET100-QF06 ET-1032 ET100-CET-QFO06
Clip-Over Adapter for ET100-QF06
C161PI
C161RI
ppie T 1] —
LTI
.
SI DE VI EW

| 52 |

TOP VIEW (all dinensions in m
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Socket CPU Adapter
ET100-QF49 YA-1091 ET100-EYA-QF49
Emul. Adapter for YAMAICHI socket ET100-
C161PI QF49
C163
C163-16F
C163-24D l
C165 I e

56

SI DE VI EW

=

o

~ Timnmm_

™
&
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Socket CPU Adapter
ET128-QF63 YA-1112 ET128-EYA-QF63
Emul. Adapter for YAMAICHI socket ET128-
C161Cl QF63
Cc161sl
C161XX
1] 11 |
| | f T
69
I
SI DE VI EW
|
69
b | |
¥

|<—18 —

TOP VIEW (all dinensions in nm
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Socket CPU Adapter

ET144-QF10 ET-1090 ET144-SET-QF10

Surface Mountable Adapter for ET144-QF10
C167
C167C
C167CR
C167CS | | ZTl
C167CW L‘:r

C167SR i

S| DE VI EW

TOP VIEW (all dinensions in mm
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Socket CPU Adapter
ET144-QF10 YA-1094 ET144-EYA-QF10
Emul. Adapter for YAMAICHI socket ET144-
C167 QF10
C167C
C167CR
C167CS l
C167CW N 1 l
C167SR | | 6
| 69
SI DE VI EW
|
- \\\\\\\ﬂllllllll\\\\Hﬂﬂlﬂﬂlﬂﬂﬂﬂ\ﬂlﬂlﬂm\m\ﬂﬂﬂ%
I§| z 69
I%l %
|§' =
EEN N
1f3 — T
| | |
- 13 —»

TOP VIEW (al | dinmensions in nm
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Socket CPU Adapter
ET144-QF10 LA-1096 ET144-FP144
Adapter ET144 to Footprint AMP Sockets
C167
C167C
C167CR
clercs | 1] N
167CW
C167SR T T T
| 69
SI DE VI EW
Irr/ - — -+ 1:
|: : TARGET : :I 69
:I | | I:
[
15| — o
| |
‘4—15—»
TOP VIEW (al | dinmensions in nm
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Socket CPU Adapter
ET144-QF10 TO-1300 ET144-ETO-QF10
Emul. Adapter for TO socket ET144-QF10
C167
C167C ° 450
C167CR < 144 TOP VIEW ol
C167CS T X | | o
C167CW e 7 143 109 3
N___ ¥V
C167SR I _gemi e
3 S a
| |
2 8 | |
N & | |
| |
L _
Sle 3 RL_J¥
37 71
! :
38 72
< 2500 -
2700
3 4 X SAMTEC: ALL DI
T TSW-118-D-... IN1
¥ I TET-ADAPTER I
TET-SOCKET TARGET
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Socket CPU

Adapter

ET80-QF14

C161K
C1610
C161S
C161v
C164ClI
C164CL
C164SlI

YA-1131 ET80-EYA-QF14
Emul. Adapter for YAMAICHI socket ET080-

QF14

66

S| DE VI EW

M

11

H

11 )1
I

|

“JIn
| =|

T ‘<—18—>

TOP VIEW (al |l dinmensions in nm
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Available Tool Chain

TRACE32 provides a complete set of
development tools for this family. This
includes:

0

The In-Circuit Emulator
TRACE32-ICE

[0 The ICD Trace, a trace externsion

to the BDM/JTAG debuggers or
ROM monitors

Evaluation boards, which can be
used until the target hardware is
available.

) The high speed RISC Emulator The Instruction Set Simulator
TRACE32-FIRE (SIM), a software tool for code
[0 The BDM/JTAG/ONCE etc. test without any hardware

based In-Circuit Debugger
TRACE32-ICD

[l The ROM Monitor based In-
Circuit Debugger TRACE32-ICD

The following list give an overview
which development tools are available
for the specific derivatives of this family.

218«

x <|G R

[0 E wlxe| s i

) W ol = S0IES
a Wolx 8u80|8x|oE|Q=2
@) O | [Qa|CZ|CF|aZ|Z2n
C161ClI YES | YES YES YES
C161K YES | YES YES |YES YES
C1610 YES | YES YES |YES YES
C161PI YES | YES YES YES
C161RI YES | YES YES YES
C161S YES | YES YES | YES YES
C161slI YES | YES YES YES
c161v YES | YES YES | YES YES
C161XX YES | YES YES YES
C163 YES | YES YES YES
C163-16F YES | YES YES YES
C163-24D YES | YES YES YES
C164CI YES | YES YES YES
C164CL YES | YES YES YES
C164CM YES YES YES
C164SI YES YES YES
C164SM YES YES YES
C164SV YES YES YES
C165 YES | YES YES |YES YES
c167 YES | YES YES | YES YES
C167C YES | YES YES | YES YES
C167CR YES | YES YES | YES YES
C167CS YES | YES YES | YES YES
Cl167CW YES | YES YES | YES YES
C167SR YES | YES YES | YES YES

FIRE-166
Available Tool Chain
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Order Information

Module Description

OrderNo
Code

Text

LA-9604
FIRE-166

FIRE Emulator for C166 Family
Bondout Module for C166 Family,
512K Flash Emulation,

33 MHz operation with E3 bondout
requires FIRE-ARAM

requires Trigger Module for
ST10/C161..C167 (LA-9602)

LA-9602

FIRE-166-
TRIGG-64K

Trigger Module for ST10/ C161..C167

128 Trace Channels, Bondout Trigger System,
Bondout Flag System, Shadow RAM, 64K Trace

LA-9630
FIRE-166-
TRIGG-512K

Trigger Module for ST10/C16x 512K Trace

128 Trace Channels, Bondout Trigger System,
Bondout Flag System, Shadow RAM, 512K Trace

LA-9610
M-ST10/C167

Module for ST10/C167

Module for TQFP100 and PQFP144

supports ST10x163, ST10R165, ST10x167, ST10x168,
ST10xx69, C163, C165, C167xX,

ST10R172L, ST10R262, ST10272L

Connectors for ET100-QF06 and ET-144

LA-9611
M-C161CS

Module for C161CI/SI/JI/ICS

Module for TQFP128,
supports C161Cl, Sl, JI, CS, JC

LA-9612
M-C161PI

Module for C161RI/PI
Module for ET100-QF49,
supports C161PI, RI

LA-6618
CPU_C161

CPU Adapter C161SI/Cl/CS

CPU adapter for LA-6613,
without CPU

LA-9613
M-C164CI

Module for C164Cl

Module for ET80-QF14,
supports C164ClI, C164CL

LA-9614
M-C164CR

Module for C164CR
Module for ET80-QF14,
supports C164CR

LA-9616
M-C161V

Module for C161S/V/K/O

Module for ET80-QF14, ET80-QF18,
supports C161S, C161V, C161K and C1610

LA-9617
M-C163

Module for C163

Module for ET100-QF49,
supports C163, 3.3 and 5V

LA-9581
M-C164CM

Module for C164CM
Module for ET64-QF64,
supports C164CM, C164SM, C164SV

FIRE-166
Order Information
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Detailed Order Information

ET-1032
TO-1260

TO-1250

TO-1255
YA-1031
YA-1091
ET-1030
ET-1092
TO-1261

TO-1251

YA-1112
ET-1095
ET-1109
TO-1300

TO-1310

YA-1094
YA-1111
LA-1096
ET-1090
ET-1110
TO-1301

Additional Options

ET100-CET-QF06

ET100-ETO-
QFO06

ET100-ETO-
QF49

ET100-ETO-SE
ET100-EYA-QF06
ET100-EYA-QF49
ET100-SET-QF06
ET100-SET-QF49

ET100-STO-
QF06

ET100-STO-
QF49

ET128-EYA-QF63
ET144-CET-QF10
ET144-CET-QF63

ET144-ETO-
QF10

ET144-ETO-
QF63

ET144-EYA-QF10
ET144-EYA-QF63
ET144-FP144

ET144-SET-QF10
ET144-SET-QF63

ET144-STO-
QF10

Order Code Text

No.

LA-9604 FIRE-166 FIRE Emulator for C166 Family

LA-9602 FIRE-166-TRIGG- Trigger Module for ST10/C161..C167
64K

LA-9630 FIRE-166-TRIGG- Trigger Module for ST10/C16x 512K Trace
512K

LA-9610 M-ST10/C167 Module for ST10/C167

LA-9611 M-C161CS Module for C161CI/SIJIICS

LA9612 M-C161PI Module for C161RI/PI

LA-6618 CPU_C161 CPU Adapter C161SI/CI/CS

LA-9613 M-C164CI Module for C164Cl

LA-9614 M-C164CR Module for C164CR

LA-9616 M-C161V Module for C161SNV/K/O

LA-9617 M-C163 Module for C163

LAO9581 M-C164CM Module for C164CM

Clip-Over Adapter for ET100-QF06
Emul. Adapter for TO socket ET100-QF06

Emul. Adapter for TO socket ET100-QF49

Emul. Adapter for TO socket ET100-SE 0.4mm
Emul. Adapter for YAMAICHI socket ET100-QF06
Emul. Adapter for YAMAICHI socket ET100-QF49
Surface Mountable Adapter for ET100 to QF06
Surface Mountable Adapter for ET100-QF49
Emul. Adapter TO-surface mount. ET100-QF06

Emul. Adapter TO-surface mount. ET100-QF49

Emul. Adapter for YAMAICHI socket ET128-QF63
Clip Over Adapter for ET144-QF10

Clip Over Adapter for ET144-QF63

Emul. Adapter for TO socket ET144-QF10

Emul. Adapter for TO socket ET144-QF63

Emul. Adapter for YAMAICHI socket ET144-QF10
Emul. Adapter for YAMAICHI socket ET144-QF63
Adapter ET144 to Footprint AMP Sockets
Surface Mountable Adapter for ET144-QF10
Surface Mountable Adapter for ET144-QF63
Emul. Adapter TO-surface mount. ET144-QF10

FIRE-166
Order Information
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Order Code Text

No.

TO-1311 ET144-STO- Emul. Adapter TO-surface mount. ET144-QF63
QF63

TO-1245 ET64-ETO-QF64 Emul. Adapter for TO socket ET64-QF64

ET-1132 ET80-CET-QF14 Clip Over Adapter for QF14

TO-1275 ET80-ETO-QF14 Emul. Adapter for TO socket ET080-QF14
YA-1131 ET80-EYA-QF14 Emul. Adapter for YAMAICHI socket ET080-QF14
ET-1130 ET80-SET-QF14  Surface Mountable Adapter for ET80-QF14
TO-1276 ET80-STO-QF14 Emul. Adapter TO-surface mount. ET080-QF14
LA-7512 MON-166 ROM Monitor for C166/ST10 on ESI

LA-8803 SIM-166 Instruction Set Simulator for C166/ST10

FIRE-166
LAUTERBACH 1‘
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Contact

FIRE-166
Contact

International Representative

Argentina

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

Australia

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

Austria

Lauterbach GmbH

Mr. Stefan Kolbinger

Altlaufstr. 40

D-85635 Hohenklrchen Siegertsbrunn
Phone: ++49 8102 9876 12

FAX: ++49 8102 9876 170

EMAIL: stefan.kolbinger@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 Offi

A3,South LIShI Road, X|Cheng District

Beljing 100037, P.R. Chin

Phone 0086-10- 68023502

FAX: 0086-10-68023523
EMAIL: linglin.he@lauterbach.com

China Shenzhen

Suzhou Lauterbach Technologles 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@Iauterbach.com

China Suzhou

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

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

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 Egy?\‘t

Mr. Wagih awara

5 Shafik Ghalie St., Suite 2

Off Pyramids 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.A.R.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- S|egertsbrunn
Phone: ++49 8102 9876 0

FAX: ++49 8102 9876 999

EMAIL: info@lauterbach.com

Germany North

Lauterbach GmbH

Mr. Klaus Hommann

Leonhardrmﬁ

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 Hohenklrchen Siegertsbrunn
Phone: ++49 8102 9876 12

FAX: ++49 8102 9876 170

EMAIL: stefan.kolbinger@lauterbach.com
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India-Bangalore

Electro Systems Associates Pvt. Ltd.
r. G. V. Gurunatham

Subramanyanaga

4215 JK Complex First Main Rd.

India-Bangalore 560 021

Phone: ++91 80 23577924

FAX: ++91 80 23475615

EMAIL: sales@esaindia.com

India-Chennai

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

No0.109 /59A Ground Floor

IV Avenue, Ashok Nagar .

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

FAX: . o
EMAIL: chennai@esaindia.com

India-Delhi

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

No. 705, 7th Floor, Laxmi Deep

Shlvajlna ar

India- Delhi - 110 092

Phone: ++91 11-22549351

EMAIL: delhi@esaindia.com

India-Hyderabad

Electro Systems Associates Pvt. Ltd.
Mr. Sri Ram Murtl h}/
Shop No. 14, "Global Enclave"
Bhagyanagar Colong Kukat pally
India-Hyderabad 5

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
Shivaji nagar

India-Pune - 411 016

Phone: ++91 20 30462035 / 2566
FAX: ++91 20-25677202

EMAIL: pune@esaindia.com

Ireland

Lauterbach Ltd.

Mr. Barry Lock

11 Basepomt Enterprise Centre
Stroudle! ad

Basingsi oke 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 Menegono

Via Enzo Fernen 1

1-20153 M

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: ++81-45-477-4
FAX: ++81-45-477- 4519 .
EMAIL: info@lauterbach.co.jp

Luxemburg

Tritec Benelux B.V.

Mr. Robbert de Voogt
Stationspark 550

NL-3364 DA Slledrecht
Phone: ++31 184 131
FAX: ++31 184 42 36 11
EMAIL: software@tritec.nl

Malaysia
Flash Technology
Mr. Teo Kian HocCk
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@Ilauterbach.com

Netherlands

Tritec Benelux B.V.
Mr. Robbert de Voogt
Statlonslaark 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 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
Sko%/enasvelen 5D

Phone: ++47 92 44 22 09
FAX: ++47 94 76 10 19
EMAIL: sales@nohau.no

Poland

%uantum Sp.z 0.0. Korp. Transf
r. 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
N|k|t|nska a3

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

Singapore
Flash Technology
Mr. Teo Kian HocCk
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-1

MDS TechhoIoEy Co.,Ltd.
Mr. Sangheon

15F Kolon Digital Tower Vilant
#222-7, Guro- 3dorg Guro-gu
Seoul, 152-

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

South Korea-2

MDS Technology Co.,Ltd.

Mr. Hyungkwan Oh

299-Z Sincheon-dong, Dong-gu
Daegu, ROK

Phone: ++82 53 744 1994

FAX: ++82 53 744 1995

EMAIL: hyungkwan@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 Engstrom
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

Superllnk Technology Corp.

Mr. Sulin Huang
3F-8,No0.77,Shin-Tai-Wu Rd.Secl
Talpel Hsien 221, Taiwan, R.O.C.
Phone: ++886 2 26983456
FAX: ++886 2 26983535
EMAIL: info.stc@superlink.com.tw

Turkey-1

Tektronlk Muh ve Tic. Ltd.
Mr. Hakan Y:
Mahatma Gandhl Cad 68A/2

G.O.P

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 Aygu

IIkyerIeS|m ah 445,

Sok. No: 48

06370 Batlkent/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
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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 Ro aI Ave

Marlboro M

Phone E@OS) 303 6812 FAX (508) 303 6813
info_us@lauterbach.com
http:7/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:7www.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:7www.lauterbach.fr

Lauterbach Japan, Ltd.

3-9-5 Shinyokohama Kouhoku-ku

Yokohama-shi Japan 222-0033

Phone ++81-45-477-4511  FAX -4519

|nfo j@lauterbach.com
p7//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
http7/www.lauterbach.it

Suzhou Lauterbach Consulting
Co.,Ltd.

Room 1605, Xing Hai International Square
No0.200, Xing Hal Street

Suzhou, 215021 PR of Chlna

Phone: 0086-512 6265 8030

FAX: 0086-512 6265 8032
info_cn@lauterbach.cn
http:7/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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