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Controller Programmable Sensor Interface
Preliminary Data Sheet

Description

The Controller Programmable Sensor Interface
(MSCPSI) is a hybrid package containing two CMOS
integrated circuits for processing signals from either
a sensor or MEMS device. Small analog signals
are amplified, anti-aliased, and filtered before being
converted into a digital signal output by the MSCP-
Sl. These processing functions are controlled by an

internal PICTM processor through the MSCPSI's on-
chip serial interface. The MSCPSI also includes off-
set adjust, low power modes and an on-chip tem-
perature sensor.

The input is fed into a low noise amplifier followed
by two 6th order Elliptic switched capacitor anti-
aliasing filters. The gain of the filter is controllable
via the serial interface up to 18 dB (6 dB steps).
The next stage is a 6 pole Butterworth switched
capacitor highpass filter, also with up to 18 dB of
controllable gain. Following this is a 7th order
Elliptic switched capacitor lowpass filter. These inter-
nal filters can be bypassed via the serial interface.
The 12 bit, 160 ksps A-to-D converter provides a
digital output.

The MSCPSI operates with a supply voltage from
3.3 VDC up to 5.5 VDC. It is available in a 64
pin LQFP Package with an industrial temperature

range.

There are 4 current levels that are selectable for
the filter and 12-bit Analog-to-Digital Converter.
Lower corner or sample frequency settings can be
set for lower current operation. When the maxi-
mum corner or sample frequency is needed, the
currents can be set greater.
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Features

Low Power Modes

Low Noise Input: <30 nV/(Hz)1/2 at 100 Hz
Anti Alias Filter with Adjustable Gain

Lowpass Filter with Adjustable Gain Stage
Programmable SC Highpass Filter with Gain Adjust
Programmable SC Lowpass Filter with Gain Adjust
Temperature Sensor

Offset Adjust

12 bit 160 ksps A-to-D Converter 4 input Mux

14-bit PICT™ Processor with 2k FLASH memory
10-bit 10 ksps A-to-D Converter w/ 5 input Mux

Applications

Low Noise Sensors

MEMS Interface

Accelerometer Sensing

Pressure Sensing

Vibration Sensing

Temperature Sensing

Test Equipment Cards/Data Acquisition Cards

Absolute Maximum Ratings

Power Supply Voltage +6V

Storage Temperature Range -60 to +150°C

Operating Temperature Range -45 to +85°C
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Electrical Characteristics
(VDD = +5.0V, T = 25° ()

PARAMETER SYMBOL | CONDITIONS MIN [TYP |MAX UNITS
DC Specifications
Operating Voltage VDD 3.3 5.0 5.5 \
Supply Current Regular IDD Power Control Bits 1111 6 mA
Supply Current Medium IDD Power Control Bits 1010 5 mA
Supply Current Low IDD Power Control Bits 0101 3 mA
Input Offset Voltage [6)Y] 5 mv
Input Bias Current IBI 50 pA
Switch Input On Resistance RN 20 kQ
Temperature \oltage T= 25°C 2.5 \%
Temperature Voltage Slope +7.5 mV/°C
1/0 Interface Voltage VIO 3 VDD \Y
Reference Voltage VREF VDD/2 V

AC Specifications

Amp Unity Gain Bandwidth 2 MHz
Output Voltage Range 4 Vpp
Output Sink Capability 2 mA
Output Source Capability 0.2 mA
Input Impedance 10 MQ
Input Referenced Noise Amg e, fo=100 Hz 30 nv/(Hz)1/ 2
Total Harmonic Distortion THD fo=1 kHz A weighted -60 dB
Maximum Clock Frequency 20 MHz

Mixed Signal Integration Corporation reserves the right to change any product or specification without notice at any time. Mixed Signal
Integration products are not designed or authorized for use in life support systems. Mixed Signal Integration assumes no responsibility for errors

in this document.
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Pin  Number Pin Name Description Pin  Number Pin Name Description
1 BIAS Bias Input 30 VA Positive Supply;
2 OFST Offset Adjust Output Typically 5.0 VDC
3 OPO Op Amp Output 31 INAD Input to A/D
4 N/C Do Not Connect 32 OUTLP Lowpass Filter Output
5 N/C Do Not Connect 33 INLP Lowpass Filter Input)
6 INN Low Noise Op Amp 34 RB4 Port B4
Negative Input 35 RB5 Port B5
7 N/C Do Not Connect 36 RB6 Port B6
8 INP Low Noise Amp 37 RB7 Port B7
Positive Input 38 MCLRN FLASH VPP/RESET
9 SQO Square Wave Output 39 RAO Port AO
10 VREFI Voltage Reference Input 40 RA1 Port A1
11 VREF Voltage Reference 41 RB2 Port A2
Nominally 2.5 VDC 42 RA3 Port A3
12 TEMP Temperature Sensor Out 43 RA4 Port A4
13 AGND Analog Ground 44 RAb5 Port Ab
Typically tied to O VDC 45 VSSD DIGITAL GROUND (0 V)
14 DGND Digital Ground 46 0OSC1 CRYSTAL INPUT
Typically tied to O VDC 47 0SC2 CRYSTAL OUTPUT
15 TEST Test pin Do not Connect 48 RCO Port CO
16 CLK Master Clock 49 RC1 Port C1
17 DS Data Strobe Input 50 RC2 Port C2
18 SCK Serial Data Clock 51 RC3 Port C3
19 DIN Serial Data Input 52 RC4 Port C4
20 VIO I/0 VOLTAGE: typically 53 RC5 Port RCH
5.0 VDC 54 RC6 Port C6
21 VDDW Watchdog Timer VDD 55 RC7 Port C7
typically 3.3 VDC 56 DGND1 DIGITAL GROUND 1 (0 V)
22 VDD DIGITAL POSITIVE SUP- 57 VDDD  MICROPROCESSOR SUPPLY
PLY: Typically 5.0 VDC typically tied to 5.0 VDC
23 DOUT Data Output 58 RBO Port BO
24 N/C Do Not Connect 59 RB1 Port B1
25 N/C Do Not Connect 60 RB2 Port B2
26 SOUT Strobe Out Denotes 61 RB3 Port B3
start of conversion 62 INHP Highpass Filter Input
27 CcouTt Calibrator Output 63 N/C Do Not Connect
28 WU Watchdog output 64 INEXT External Input

29 AF1 Alias Filter 1 Output

Drives »100kohms <12 pF
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Serial Control Register

The MSCPSI uses serial data control with address
and data clocked in with 21 cycles of the CLK

clock. The data strobe (DS) resets the internal

address data shift register. The address is a 4
bit nibble followed by a 16 bit word.

Address Description

0000 Calibration Control Register; Controls signal
on pin 18

0001 Offset DAC control level Controls volt

age at pin 29; AAF and OpAmp current
control

Address
0010

0011

0100

0101

0110

Description
Amp and Antialias filter1 and 2 control

Highpass Filter Control Register
Lowpass Filter Control Register

A/D converter and Watchdog timer
Control Register

Watchdog Timer Count Register

ISAOSIN
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FIGURE 2: TIMING DIAGRAM OF ADDRESS/DATA INPUT
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FIGURE 3: TIMING DIAGRAM OF DATA OUTPUT
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FIGURE 4: PINOUT OF MSCPSI (TOP VIEW)

Web Site “www.mix-sig.com” ©2006 Mixed Signal Integration 6



“Myi

Iminary Data Sheet

Prel

MSCPSI

ad 1vo L1 Ll [ A L1 0 L 0 0 0 0 0O 0 O O
440 VO A [ L1 L L 0 0 0 0 0O 0 O O
ddawQOty
ZH6E L1 L1 L1 L1l L1 L 0 0 0 0 0 0O 0 O O
ddAawQOt
ZH8L 0O 0o 0O 0O 0 0 L O L1 L 0 0 0 0 0 0O 0 O O
ddAawQot
ZHcSL 0O 0o 0O 0O 01 o0 O L1 L 0 0 0 0 0 0O 0 O O
ddawQot
ZHL0E 0 0 0 0L O O O L1 L 0 0 0 0 0 0O 0 O O
ddawQOt
ZHO6S O 0 0 L O O O O 0o 1 L 0 0 0 0 0 0O 0 O O
ddawQOt
ZHAGL L 0 oL 0O O O o o L1 L 0 0 0 0 0 0O 0 O O
ddawQot
ZHXC 0 L 0 O O O o o o 1 L 0 0 0 0 0 0O 0 O O
ddawQot
ZHXGC L 1L 0 0 0O O O O L1 L 0 0 0 0 0 0O 0 O O
ddawQ/z
ZHIEE 0 L 0 0O O O O O o 1 L 0 0 0 0 o) 0O 0 O O
ddawQgl
ZHG L 0 0 0O 0O 0 O O L O L 0 0 0 0 0 0O 0 O O
ddawQt,
0oL 0 0 0 0O O O O O 0o O L 0 0 0 0 0 0O 0 O O
lineyaq
uo Ismod 0O 0 0 0 0 0 0 O 0O O 0 0 0 0 0 0 0O 0 O O

©2006 Mixed Signal Integration 7

“www. mix-sig.com”

Web Site

Controller Programmable Sensor Interface

08/2006

[0@-£al AONIND3H4 NOWLVHIITVD AFT VO ddTvO ISOTVI 0 0 0 0 0O 0 O O

OV LV ¢V &V
3194IN  SS3daav

NOILdIHOS3a O0d Ld ¢cd €d va sd od /d 84d 64 oOLA LLAd <Lad €Lad vLa <Sia
adom viva

si9)siboy ooepou| [eLsS

“Myi



08/2006

Data Sheet

iminary

Jva AwgG¢
uaLNd
dwy xepn
jua.nd

ElAvR |
ova Awgse
a.LNd
dwy xep
uaLNd

vV XeiN
ova AWy
ua.LNd
dwy xep
jua.nd

dvV UXeN
ova AWgs'¢-
a.LNd
dwy xepy
uLLNd

4wV XeN
Jva Awgee-
uaLNd
dwy IoN
uaLNd

dvVv ION
ova AW -
uauNd
dwy Mo
LLNd

dvV Mo
HnejaQ

uo JaMod

0]

l

0O 0 0 O o0 O

0O 0 0 O O

L

0]

0

[0@-9a] FIDONVY FTIVOS JvA 13S440 O

0]

0

00 0O O

L O L 0

0]

0]

0 ddl dAvdO adi 4w O

0

0

0]

0]

L 0

L O

0

0

0

0

©2006 Mixed Signal Integration 8

“‘www. mix-sig.com

Web Site

Controller Programmable Sensor Interface

“Myi

Prel

NOILdI4OS3a 0d Ld ¢d €ad ¥ &d 9 /d 8d 64 oL@ LlAd cita €La via 4Gia
adom viva

oV LV 2V &V
199N Ss3Haav
(penunuoo) sislsiBey o8oelBU| [BBS A
=
ISAOSIN :



“Mi

Controller Programmable Sensor Interface

08/2006

Iminary Data Sheet

Prel

1AWV ZHX9°¢C
¢dVV ZH9GL
dH 0} NIdH
dvv o 13
LdvVv dPO
¢dvv dpP0
LAWYV ZHX9°¢
¢dvV ZH9GL
dH 01 4wV
4ivv 01 X3
Ldvv dap8lL
¢dvv arsl
LdWV ZH9°C
¢dvV ZH9GL
dH 0} Zdwv
4vv 01 dwy
LdvVv dap8lL
¢dvv arsl
LdVV ZHXG'8
¢dvV ZH9GL
dH 0} 24wV
4Jvv 01 dwy
LdvVv arclL
¢dvv arcl
LdVV ZHXCL
¢dVW ZH vy
dH 01 Z4wv
4vv 01 dwy
Ldvv dapP9
¢dvv ar9
lnejoq

uo Jamod

NOILdIHOS3d

MSCPSI

L O 0
L 0 0
L 0 0
L L O
[ A
[ A
4NO

0 O

0O O
4NO

L

L

L 0O O 0 0 0O 0 L 0 O
L L1 l L 0O o0 L O O
0 L1 l l 00 L O O

o 1L o L o o0 o0 1L o0 o

o 1L o0 o o o0 o0 1L o0 o

L LdVV 4wV O4dvVv NHVV UED LJvv ue 24w 0 O L O O

0d L4 ¢d €d vad <sa 9d

LQ 8d 6d 0OLA LLA ¢LA €14 ¥LA SLA OV LV ¢V &V

ddom vivd

T199IN SS3Haav
(penunuoo) siejsiboy eoee| [eLeS

©2006 Mixed Signal Integration 9

“www. mix-sig.com”

Web Site

Pl

=



08/2006

“Myi

Controller Programmable Sensor Interface

iminary Data Sheet

Prel

dH ZH GSG1
d1 0 dH
dH g0 L O O L O O
dH 2H 129
d1 01 A3
dHgeek 0 L O L O O
dH Z2H 0¢
d1 01 4vv
dH ap8l L 0 L O O O
dH zH Ol
d1 OL dH
dH apcl L1 0 O L O
dH ZH 8L
d1 0 dH
dH @0 1 L L O O O
dH zH 1
d1 o1 A3
dHgel 0 0 O O O O
dH ZHiG¢C°L
d1 01 dwv
dH a8l O L O L L O
dH ZH0L
d1 OL dH
dH apcl o L o0 L L 1
dH ZHS'L
d1 01 dH
dH ar9 L 0 0 0 0 O
linejeqg
uo JIsmod L 0 0 0 0 O

MO010 dH  HUND dH

NOILdIOS3d 04 Ld ¢d €4a v¥a ad

L 0O O
0 0 0
l 0 L
(0] L 0
0 L 0
0 0 0
l 0 L
0 L 0
0 L l
0 L l
dNOOdH NIVD

0

dH

(0]

0

0

0

9d (A 8d 64 OLA LLA LA €Ld ¥LA G1d OV LV ¢V €V

ddom vivd

ISAOSIN

TIgaIN SsaHaav
(penunuoo) siejsiboy eoeLBlU| [BLBS

©2006 Mixed Signal Integration 10

“Wwww. mix-sig.com

Web Site

“Myi



“Myi

Controller Programmable Sensor Interface

08/2006

Iminary Data Sheet

Prel

d1 ZHOL
1NO dH
4N d1 d3an
I a/vV MO
d1 apg¢

dl ZHV'¢
1NO dH
4N0 d1 d3In
I a/v OTN
d1 ape

d1 ZHELS
1NO dH
4N d1 d3In
I a/v dan
d1 4apo

d1 ZHX9'¢
1NO d1

4ND0 d1 XVIN
I a/v XvIN
d1 ar9

d1 ZHE’L
1NO dH
4N d1 d3In
I a/vV MO
d1 4are
linejsQ

uo J1aMmod

AO010 d1

dNO
od1

MSCPSI

©2006 Mixed Signal Integration 11

£

8

)

®

X

oL L 1 1L 0 L 0O O O 0O0UO0OTILl O €

E

()]

&

L' L o oo0 L L o o o oo0woO 10 8

S
oL O L 0O L 1 0o o0 0O 000 1 0

4NOD

d1HND 4T YD AV NWD d1 0 O O 0 0 O L O
NOILdIHDSIA 0a LA zd €d ¥A GA 90 (A 8d 64 OLA LLA ZLd €14 LA §GlA OV LV gV €V
Q4oM Viva J199IN SSIHAQy

(penupuoo) siejsibey 8oeLBlU| [eLeS A

=



08/2006

“Myi

Controller Programmable Sensor Interface

iminary Data Sheet

Prel

Hneja

1NdNI TvO
a/v zwiov
MO ZHIN O¢C
d3317S ON
13S3d ON
J19vNI LN
1NdNI dINTL
a/v zHio9lL
1D ZHIN O¢C
d3317S ON
13534 ON
J19VN3 1N
1NdNI 114
a/v zHios
A1 ZHINCL 'S
d331S ON
13S3d ON
J19vNI LN
1ndNI a/v
a/v zHioglL
MO ZHIN Ol
d3317S ON
13534 ON
J19vN3 1N
linejeqd

uo Jamod

NOLLdI4OS3d

o o o o o oo o oo oo oo L o ool 11 o

[0@-G1LA] INNOD HINIL dNTPIVMWM O L L O

L 0 0 OOl 00 0 0 o 0O 0 O o o011 o L O

o o0 L o o L 1 0 0O O 0 0O O 0 0 0O L o0 L o0
0O 0 1L O O o0 1 0 0O O 0 0O O 0 0 0O L o0 L o
XN @’V Y2010 d/vV H3AINId MOOTON  dTS ISH1NM O 0 O L o0 L o

0d Lld ¢ad €d va@ &ad 9d (A 8d 64 OLA LLA LA €LA ¥LA G1d OV LV ¢V €V
ddom vivd 3784IN  SS3HAav

—(penunuoo) siejsibey eoeLsluU| [eLeS

ISAOSIN

12

© 2006 Mixed Signal Integration

“Wwww. mix-sig.com

Web Site

“Myi



MSCPSI

JIIVWIHDS TVOIdAL 6 FANOId

“Myi

Controller Programmable Sensor Interface
Data Sheet

iIminary

Prel

08/2006

[, 1NO ANOD a ¥

DUZ)W ANOD 4 V 4U00T /
UiAe S5 Ao a v ==
O-inc soaraivm 80
T _ P!
LNO SVIVIINY P
o JuooT
4u00T ama ]
== *Gan noud-
NI"v1va 0
= |
Yaon Craov maer P02 viva
= O
UHino ssvamoT || ’ 3a0uls viva
Urarno a7 nann amo £5 32382385 552 8% 0 —0O ¢« =
O~ moa o vy o S g% S g s — ZHINOT 4u00T
5
O—<gtoa o sy anoa v|l_
U567 5084 984 ano¥ 0
awaL
O—viva 15w so8d Lo | 153010 anal 0
O—=sviion snmvasoad NE1ON = Juoor | €D s
Oonraorv ma ot ovy 143N oot | [ 20 wyod00T AAA
Onraov ma ot ™ o0 A =v wyoxot
OzNrdorv 1a ot o 1SaoSI Muﬂ NN 2osNas L
Uevraorv @ ot e - wyoxoT ™
e NNI _
7 NI OFIWIL e on o AN HosNas
D5 Nraov ma ot v T 5510
assn VON R V5 INO Iavnos
odo
Jdez 2HW 0T 180 ]
[ ws0 1510 — 0
1IN0 1SNCAV 135340
svia
008 9 < 5 -z = 0o INggano svig 1
~ 22322323 288883832 0¢%
9INId OL 33808388 g8 °=R883Fgx
SN I
" M
TnaNmNEEDa
1IN0 5SO TUINIL
OiAanr 550 ToamiT 4no'T
DO, dWNOD 1dVD _ O
SSVAHOIH LNdNI
Uhwo7 5nis
ORrviva ias
Uic viva ias £ 1904 of U
[, 90 1¥0d Ol ¢g 1d0d Ol 0
U5 moda ol , T8 wod o O
O
A 08 190d Ol
|
4u00T OIA 0L
0
NS~ —
aaan

© 2006 Mixed Signal Integration 13

“‘Wwww. mix-sig.com

Web Site

“Myi



mm>

08/2006

Controller Programmable Sensor Interface
Preliminary Data Sheet

Watchdog Timers Operation

The MSCPSI watchdog timer times to 18 hours The watchdog timer in the controller portion
from 2.3 seconds in 1 second increments. The of the MSCPSI is independent and is
watchdog timer is activated with bit 12 of accessed using firmware code and utilizing
Address  Nibble 0110 (0x06). The timer is first  the clrwdt command.

deactivated ( bit 12 is set) then activated (bit 12
is reset) to start the timer. The MSCPSI watch-
dog timer provides an independent pulse to indi-
cate if a processing problem has occurred with

the system.

— COMMON MODE REJECTION RATIO
(013 FREQUENCY (Hz)
8 70 -
> .60 -
50
¥ .40
% 30
20
10
0
10 100 1000 10000 100000
FIGURE 6: INPUT AMPLIFIER COMMON MODE REJECTION RATIO
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PROGRAM COUNTER<12:0>

STACK LEVEL1
STACK LEVEL 2
STACK LEVEL 3
STACK LEVEL 4
STACK LEVEL 5
STACK LEVEL 6
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STACK LEVEL 7

STACK LEVEL 8
RESET VECTOR 0x0000
INTERUPT VECTOR 0x0004
0X0005

INTERNAL PROGRAM
MEMORY

Ox07FF

FIGURE 7: MEMORY MAP
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Controller Commands

There are 35 instructions in the command set of
the MSCPSI. There are in 4 groups:Arithmetic
Instructions, Execution Instructions, Microcontroller
Control Instructions and Bit Manipulation
Instructions.

Arithmetic Instructions

movf Move f

clrf Clear f

clrw Clear W

movwf Move W to f

addwf Add W to f

subwf Subtract W from f

andwf And W with f

iorwf Inclusive Or W with f
xorwf Exclusive Or W with f
comf Complement f

swapf Swap nibbles in f

rif Rotate left f through Carry
rrf Rotate right f through Carry
incf Increment f

decf Decrement f

incfsz Increment f; skip if zero
decfsz Decrement f, skip if zero
moviw Move Literal to W

addiw Add Literal to W

sublw Subtract W from Literal
andiw And Literal with W

iorlw Inclusive Or Literal with W
xorlw Exclusive Or Literal with W

Web Site “www.mix-sig.com”

Execution Change Instructions

call Ox00 Call Subroutine

Return Return from Subroutine
goto Ox00 Go To address

retfe Return from Interrupt
retlw Return with Literal in W

Microcontroller Instructions

clrwdt Clear Watchdog timer 2
sleep Place Controller in Standby
nop No Operation

B it Manipulation Instructions

bcf Bit Clear f

bsf Bit Set f

btfsc Bit Test f, skip if clear
btfss Bit Test f, skip if set

For additional information on using these com-
mands, consult the PICmicro™ Mid-Range MCU
Family Reference Manual at www.microchip.com

PICmicro™
Corporation.

is a trademark of Microchip
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STANDARD PRODUCTS

MSRFIF Radio Frequency Interface Front End
MSCPSI Controller Programmable Sensor Interface
MSLOSC 15 Hz to 64 kHz All Silicon Sine Source
MSSPSI Smart Programmable Sensor Interface
MSEPAF Electrically Programmable Active Filter
MSCBT Communications Baseband Transceiver
MSLV14 14 MHz Video Lowpass Filter

MSGEQ5A Five Band Spectrum Analyzer

MSGEQ7 Seven Band Spectrum Analyzer
MSHFS1-6 Selectable High Frequency LP/BP Filter
MSFS1-6 Selectable Lowpass/Bandpass Filter
MSCAHF Selectable High Frequency Active Lowpass/Bandpass Filter

MSU1F1-4, MSU2F1
MSU1HF1-4, MSU2HF1

Resistor Programmable Universal Active Filter
High Frequency Resistor Programmable Universal Active Filter

MSELP Switched Capacitor Elliptic Lowpass Filter with Op Amps
MSNBLP Switched Capacitor Butterworth Lowpass Filter
MSLE/B/C5L/M Switched Capacitor General Purpose Lowpass Filter
MS2LFS Dual Selectable Low Voltage Lowpass/Bandpass Filter
MSLFS Selectable Low Voltage Lowpass/Bandpass Filter
MSHN1-6 Selectable High Pass/Notch Filter

MSRAAF Resistor Programmable Active Audio Filter

MSRAHF Resistor Programmable Active High Frequency Filter
MSDET Tone Detector

Mixed Signal Integration
2157F O'Toole Avenue

San Jose, California 95131-1332
Phone: (408)-434-6305
Fax:  (408)-434-6417

In Mississippi, Alabama, Georgia
South Carolina, North Carolina, and
Tennessee contact:

AdeptRep, Inc.

280 Metaire Lane
Madison, Alabama 35758
Telephone: 256-772-1922
Facsimile: 256-325-2841

In Arizona, Utah, Colorado, Montana,
Wyoming, Idaho, New Mexico and
southern Nevada contact:

Nelco Electronix

6970 S. Holly Circle, #205
Centennial, CO 80112
Telephone: 720-493-9630
Facsimile: 720-493-9631

In Hong Kong and the People's
Republic of China contact:

Alphatron

282, King's Rd.

13th Floor, Flat C2

North Point Centre, North Point, Hong Kong
Telephone: 852-2303-1290

Facsimile: 852-2900-3616

In Israel contact:

Phoenix Technologies Ltd.
3 Gavish St.

Kfar-Saba, 44424

Israel

Telephone: 09-764-4800
Facsimile: 09-764-4801

In northern lllinois and
eastern Wisconsin contact:

M & S Sales Inc.

187 Old Sutton Road
Barrington Hills, lllinois 60010
Telephone: 847-426-8155
Facsimile: 847-426-8120

In Indiana, Kentucky, Ohio, Michigan,
and western Pennsylvania contact:

CCR Electronics, Inc.

8425 Woodfield Crossing Blvd
Suite 100

Indianapolis, Indiana 46240-2495
Telephone: 317-469-4855

In Korea contact:

H. B. Corp.

#1409, Seocho World Officetel,
1355-3, Seocho-Dong, Seocho-Ku,
Seoul, Korea 137-070

Telephone: (02)3472-3450
Facsimile:  (02)3472-3458

In the United Kingdom contact:
Broadband Technology 2000 Ltd
Unit 3, Woodland Court
Soothouse Spring

St Albans

Herts AL3 6NR U. K.
Telephone:+44 (0) 1727 791000
Facsimile: +44 (0) 1727 791001

Catch our web site at "http://www.mix-sig.com"

“Myi

Web Site “www.mix-sig.com”

In Taiwan contact:

Maxtek Technology Co., Ltd.

5F, No. 13-20, Sec. 6, Min Chian E Road, Nei Hu

Taipei, 114 R.O.C.
Telephone: 886-2-2794-6060
Facsimile: 886-2-2879-8922

In Singapore, Indonesia and
Malaysia contact:

EXER Technologies (S) PTE LTD
45 Kaki Bukit Industrial Terrace
Singapore 416125

Telephone: (65)-6-747-9669
Facsimile: (65)-6-749-9669

In Germany, Austria and Switzerland contact:
ED-V GmbH

Behringerstrasse 13

D 63814 Mainaschaff

Germany

Telephone: 49 6021 79710

Facsimile: 49 6021 797144

Web site: www.ed-v.de

Send us e-mail at "info@mix-sig.com"
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