Kraus Messtechnik GmbH

Gewerbering 9, D-83624 Otterfing, @ ++49-8024-48737, Fax.++49-8024 -5532 - Germany
Web: www.kmt-gmbh.com E-mail: info@kmt-gmbh.com

SC-4/M

User manual

4-channel measuring amplifier

SC-4M

iIncluding signal conditioning modules
STG, ACC, LVDT, ISO, THERMO,
F/V, ICP, FILTER
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¢ 4 signal conditioning modules per unit (
e Daisy chaining of up to 4 units (16-channel system)

e Power supply: 10 - 36V DC (B1)

+10 — 32V 1 3 oV

Power supply connector B1

o Size: 180 x 130 x 35 mm
e Weight: 700g including 4 signal conditioning modules

e Signal input connector ( ):  direct connected with channel board connectors

(1,1, S @

Signal equivalence on basis and channel boards

O 00000 O0I[M]
o | O U [ [N [—

Channel board connector
(11, L1, S1, F1)

WO M N©]—

Basis board connector B2/1 — B2/4




e Signal output connector: single output via BNC ( ) or common connector (84)

Analog signal output

AGND VEE VCC VDD AGND
JAN GND
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o Offset alignment over variable resistor ( ) for STG and LVDT channels
SJ Offset alignment
IN
&
[as [ns
ouT
&l T
= - xR
O[ IN+ IN—
o xR |
£
o o
GND
!
Strain gauge (STG) &l LvDT

The resistors named R symbolize the full bridge of strain gauge (STG) modules. An off-tuned

branch of the bridge can be compensated using the variable resistor POTI ( ).
The offset range will determined by the fixed resistor named xR ( ) with the
default value 100kQ. General the following formula are valid:
el 2 , XR
AV oy = 4;5:0 With Ve =Viye, =Vige.  and x= ?
Example: xR =100kQ, R =120Q, V. = 8V
_look o 8 8reee
e e == g T 00k

120Q
Is with the default configuration an zero offset alignment not possible, the fixed resistor (
) is to decrease (for example xR = 10kQ2 increases the offset range to +24mV).

At the LVDT module the offset alignment takes place on the final amplifier. Here the offset
range additional depend on the adjusted gain. But general two basic laws are also valid as
at the STG module:

= Decreasing the fixed resistor xR ( ) will increases the alignment range.

= Increasing the fixed resistor xR ( ) will increases the alignment accuracy.

e Spare jumpers (B8)



Isolation amplifier (ISO)

Combination with Thermo module possible

Optional fixed filter on board (4-pole Butterworth, 3dB at 4Hz, 0.05dB at 1Hz, > 80dB at
50Hz)

Optional Filter on adaptive board

Pin description of connectors to basis board (11, 12, I3, 14)

"1 12 14
v 1+ o 1
[} b————=—0ao
o2 ol 2__AGND SNE 2
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3N+ ols = 1oy u D o] 3
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°Ts
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AGND

o < o[ M|~ oy

Basis board connector B2/1 — B2/4

Gain: 1 (optional G = 2 also available, 15)

15
GGMZW Gc'm:2

Input and output voltage range: £+ 5V

Isolated power outputs

Band width (small signal):  20kHz

Offset: typ. £ 20mV (max. £t60mV)

Slew rate:  1.5V/us

Operating temperature range: -40°C ... + 80°C

Spare jumpers (I6)



¢ Optional Filter on adaptive board

¢ Pin description of connectors to basis board (.7, L2, L3, L4)
L1 L2 L4
= 1 + 8V 0 1 + 12V o A 1
| 2 2 AGND >SNZ 2
1 3 VOFFSET © 3 — 12V DJDO 3
O o> =—O0uw < ~
oL 4 ol 4 > 4
o 5 —0SC
o 6 IN
o 7 0SC
IS 8 o AGND
AGND L3 ACND
0| o] <+ 0| M|~ | O] — g; éi’#D
Basis board Q é é ol 3 AGND
connector 4
1 Oi,
B2/1 — B2/4
B AGND

e Sensor supply:

- .

e

LVDT sensor

5 kHz sinusoidal, ¥ = 2.5V, 300Q max. load

e Programmable gain: 1,2,5,10 ( )
Measuring range:  G=1 + 5V correspond to + 10mm
G=2 + 5V correspond to + 5mm
G=5: + 5V correspond to + 2mm
G=10: + 5V correspond to = 1Tmm
Gain =1 Gain = 2 Gain = 5 Gain = 10
L5/4 [0 L5/4 |c© L5/4 oo L5/4 |&»
LS/3 00 LS/3 00 LS/ 3 [e= LS/3 00
L5/2 |00 L5/2 |&® L5/2 00 L5/2 |©0©
L5/1 [e® L5/1 [c© L5/1 0o L5/1 [c©
Signal band width:400Hz
Output voltage range: + 5V, lhax = SmA
Linearity error: +1%
Operating temperature range: -40°C ... + 80°C

Spare jumpers (

, L6/2)




Strain gauge amplifier (STG

e Optional Filter on adaptive board

e 2- and 3-wire quarter bridges as also half and full bridges from 120Q to 1kQ

STG module version 2

e Programmable gain:

FULL BRIDGE

f]\ (

activ
activ

activ
activ
.

Basis board connector B2/1

— B2/4

HALF BRIDGE

activ

20k ©.1%

activ
20k @.17%

8 | sense-
T
| EXC—

! Basis board connector B2/1

— B2/4

QUARTER BRIDGE
(2 — WIRE)

20k ©.1%

|
9 | quarTER 2228

Basis board connector B2/1

,,,,,,,,,,,,,

EXC+
: s
2 8 =
© SENSE— ©
5 SORERRE ~
Lol EXC— K
T
* L ,,,,,,,,,,,, Basis board connector B2/1 — B2/4
b
QUARTER BRIDGE 1,
_ —0+ .
(3 WIRE) '~ | SENSE+ ~
©
5]
5 &
T
7 <
In— 35
a
51 HALF
|
| QUARTERSS@REXCJC
| N
> =
Ij*a 8! Sense- ©
5 —oEees 2
' EXC— N

— B2/4

10r2,10, 100, 1000 (SIIAEESHIL)

Version 2 Version 3
N —N N ~—qN
65]S5/3 | [631S5/3 | 69| S5/3 | [ $5/3 B S B S5
lco| 85/2 | [co| S5/2 §5/2 | [c0] 5572 0o hkiedd on o0
[6o] 55 [5=] S5/1 | [c] §5/1 | ool S571
Gain = 2 Gain = 1@ Gain = 100 Gain = 1800 Gain =1 Gain = 1@ Gain = 100 Gain = 1800
S5/3 S5/3 S5/3 S5/3
[c=] S574 | [0l S574 | [oo| S574 | [co] 5574




e Programmable excitation voltage: 4V, 8V (SIJAIESISI)

Version 2 Version 3
S6/2[00] | S6/2 [c#]
S6/1 [ee] | S6/1
N N
EXC = 4v EXC=8Y  [EXC = 4V O |EXC = 8 3
%1% %1%

¢ Pin description of connectors to basis board (, , , )

S1

EXC+

SENSE+

IN+

IN—

HALF

SENSE—

0 [~ o |un | e |ho =

EXC—

QUARTER

Basis board connec tor B2/1 — B2/4

S3
ol AGND D 2
ol 4 OUTFILTER <

AGND
ENIFHNTEN

If the 8—pole programable
filter will used, the signal
output is not pin 2, but pin 4

e Zero offset alignment over full measure range using variable resistor (see

e Quarter bridge completion can be altered by plugged resistors ()

Version 2 Version 3

RA

o]

[©]
IIEN

RCMPL

[Sfe{d]

S7

The output of the amplifier pass through a fixed 2-pole Butterworth low pass filter with 3dB at
5kHz and 40dB attenuation per decade. With the jumper 8} it is possible to disable this filter
with the exception, that for version 2 the set gain is divided by -2. That means if you select a
gain of 1000, you have on the unfiltered output an inverted signal with a gain of 500. For

RCMPL = RA * RB / (RA + RB) = 120, 350 or 100@0h

m

version 3 the gain of the filtered and unfiltered output is equal.

Version 2 Version 3
Filter 00 | Filter 00 | 0 Filter 00 Filter
disabled N | enabled nin disabled | ©? enabled

Input voltage range:
Output voltage range:

Linearity error: +0.1%

Operating temperature range:

Spare jumpers (SElKl, SEI¥)

+ 5V, Zir = 10MQ

1 5V, lmax = SMA

-40°C ... +80°C




ACC sensor and module

The capacitive acceleration sensor ACC measures accelerations and vibrations as well as
inclination of objects and are conceived for measurements on vehicles, machines, buildings
and plants. They also guarantee for fast diagnosis of errors and are extraordinarily
appropriated for stress control at strained components. Very remarkable properties are the
shock resistance up to 10000g, the high long-term stability, the hermetically sealed housing
(IP65), the true DC response and the very low temperature drift.

Next drawing shows the pin assignment from the sensor to the module.

T
SC—4/M connector SC—4/M connector Modified STG module
ACC package | _Exc—
Blank ACC sensor Package connector _ 5 (g (o) | SENSE— ) . >
connector _shie o o2 I HALF
Sl 4 av S
S M 1 o (o5 (- I~
AT . ° o=ls In g
- "‘@'ﬁ(“é d O ? ~_ Signalin : In+ ~
—® O3 =
| @ R\ roun 5% e | s
= u Py 1 +5V Out | SENSE+ S
|

ACC inside package connections ACC cable to SC—4/M SC—4/M inside connections

By rectangular mounting of 3 sensors on a cube the acceleration vector in a 3-dimensional
area can be determined. The sensor integrated circuit converts the capacitive response from
the gas-dynamical damped spring-mass-system in a non-calibrated small analog voltage.
The sensor assigned module amplifies this signal in a calibrated output voltage in the +5V
range and enables the possibility of jumper programmable measuring ranges.

From point of hardware the signal conditioning module is equivalent to the STG module (see
previous chapter) with the exception of only one excitation voltage and gain calibration
assigned to the specific sensor. Therefore pay attention to the fact, that the serial number of
the sensor is equal to that labeled on module. Three different acceleration sensor models are
available.

Model B1 B2 B3
Sensor range +3g + 10g + 50g
Jumper +3g +1g +10g 59 +1g +50g +20g 159
Programmable
S5/3[00] $5/3 [0 S5/3 00| S5/3[00] S5/3 [c9] S5/3 00| $5/3[00o] S5/3 [c=]
Ranges on S5/2 00| S5/2 e S5/2 00| S5/2[ee| S5/2 [09 S5/2 00| S5/2[ee| S5/2 (00
Module S5/1 [e2] S5/1 [c9 S5/1 le=| S5/1[c0o] S5/1 [09] S5/1 62| S5/1[c9] S5/1[c9
(see STG)
Sensor EXC = 5V (fixed) EXC =5V (fixed) EXC = 5V (fixed)
supply $6/2 [00] $6/2 $6/2 [00]
voltage S6/1 [ S6/1 [ S6/1 [
Band width 0-160 Hz 0-350 Hz 0-550 Hz
Resolution 10 °g 10 %g 107g

Zero offset alignment of at least the earth gravitation (+1g) using variable resistor
(see )

Fixed filter on board (2-pole Butterworth, 3dB at 2kHz, 40dB per decade, see previous
chapter for BB))

Optional Filter on adaptive board

+ 5V, Zj, = 10MQ

Output voltage range: + 5V, lhax = SmA

+0.1%

Operating temperature range: -40°C ... + 80°C
Spare jumpers (see previous chapter for i, SEIB)

Input voltage range:

Linearity error:



Frequency to voltage converter (F/V)

¢ Pin description of connectors to basis board (, , , )

F1 F2 F4
il i B V) AP =B 1
ol 2 2 AGND >Nz 2

3 N oL3 —12v WV 3
4 AGND ol 4 > 4
o2
ol
o7 AGND
o8

AGND

0| o <

P |1 F3
il AGND
ol 2 our )
d) ol 3 AGND
ols

AGND

00| M| | N|©

Basis board connector B2/1 — B2/4

e Programmable frequency range: 40Hz - 500Hz, 40Hz - 2.5kHz, 40Hz - 10kHz

(maximum frequency is equivalent to 5V output voltage, |gINIERRIE))

40Hz — 500Hz  4@Hz — 2.5kHz  4@Hz — 10kHz
F5/3 F5/73 F5/3
F5/72 F5/2 F5/2
F5/1 F5/1 F5/1

¢ Input voltage range: Ua=0.3V-10V

¢ Wave forms: sine, square, and triangle

e Fixed output filter on board (2-pole Butterworth, 3dB at 10Hz, 40dB at 100Hz)
e Output voltage range: 0V - 5V, |Ihax = SmA

e Linearity error: +0.2%

e Operating temperature range: -40°C ... + 80°C

e Spare jumpers ()

10



Thermo amplifier

Temperature measurement on voltage isolated parts

Cold junction compensation
Thermo couples type J and K available (T2)
not galvanic isolated (possible by combining with

Pin description of connectors to basis board (T1)

Isolation amplifier)

VDD AGND VEE
A

> >
N [ N
— 5|z =
+ o2 |
—| O N NMO T

QT

Thermo module output connector

If Thermo module will used

with ISO module, the signals
VDD, VEE and AGND are not
the same as on basis board

Temperature measurement range: -20°C - +600°C

Gain:  10mV/°C (pay attention to non-linearity !)

Output voltage range: 0V - 6.5V

Linearity error: + 3% additional the error of thermo couple

(compensation with linearization table possible)

Operating temperature range: -40°C ... + 80°C

11




e Linearization table for thermo couple type K

Temperature °C

Thermo couple Type K
output voltage (mV)

Thermo amplifier
output voltage (mV)

- 200,0 - 5,891 -1454,0
-180,0 - 5,550 -1370,0
- 160,0 -5,141 - 1269,0
- 140,0 - 4,669 - 1152,0
-120,0 -4,138 -1021,0
-100,0 - 3,553 -876,0
- 80,0 - 2,920 -719,0
- 60,0 - 2,243 - 552,0
-40,0 - 1,527 -375,0
- 20,0 -0,777 -189,0
-10,0 - 0,392 -94,0
0,0 0 2,70
10,0 0,397 101,0
20,0 0,798 200,0
25,0 1,000 250,0
30,0 1,203 300,0
40,0 1,611 401,0
50,0 2,022 503,0
60,0 2,436 605,0
80,0 3,266 810,0
100,0 4,095 1015,0
120,0 4,919 1219,0
140,0 5,733 1420,0
160,0 6,539 1620,0
180,0 7,338 1817,0
200,0 8,137 2015,0
220,0 8,938 2213,0
240,0 9,745 2413,0
260,0 10,560 2614,0
280,0 11,381 2817,0
300,0 12,207 3022,0
320,0 13,039 3327,0
340,0 13,874 3434,0
360,0 14,712 3641,0
380,0 15,552 3849,0
400,0 16,395 4057,0
420,0 17,241 4266,0
440,0 18,088 4476,0
460,0 18,938 4686,0
480,0 19,788 4896,0
500,0 20,640 5107,0
520,0 21,493 5318,0
540,0 22,346 5529,0
560,0 23,198 5740,0
580,0 24,050 5950,0
600,0 24,902 6161,0

12




e Linearization table for thermo couple type J

Temperature °C

Thermo couple Type J
output voltage (mV)

Thermo amplifier
output voltage (mV)

- 200,0 - 7,890 - 1523,0
-180,0 - 7,402 -1428,0
- 160,0 - 6,821 - 1316,0
- 140,0 - 6,159 -1188,0
-120,0 - 5,426 - 1046,0
-100,0 - 4,632 - 893,0
- 80,0 - 3,785 -729,0
- 60,0 - 2,892 - 556,0
-40,0 - 1,960 -376,0
- 20,0 - 0,995 -189,0
-10,0 - 0,501 -94,0
0,0 0,0 3,10
10,0 0,507 101,0
20,0 1,019 200,0
25,0 1,277 250,0
30,0 1,536 300,0
40,0 2,058 401,0
50,0 2,585 503,0
60,0 3,115 606,0
80,0 4,186 813,0
100,0 5,268 1022,0
120,0 6,359 1233,0
140,0 7,457 1445,0
160,0 8,560 1659,0
180,0 9,667 1873,0
200,0 10,777 2087,0
220,0 11,887 2302,0
240,0 12,998 2517,0
260,0 14,108 2732,0
280,0 15,217 2946,0
300,0 16,325 3160,0
320,0 17,432 3374,0
340,0 18,537 3588,0
360,0 19,640 3801,0
380,0 20,743 4015,0
400,0 21,846 4228,0
420,0 22,949 4441,0
440,0 24,054 4655,0
460,0 25,161 4869,0
480,0 26,272 5084,0
500,0 27,388 5300,0
520,0 28,511 5517,0
540,0 29,642 5736,0
560,0 30,782 5956,0
580,0 31,933 6179,0
600,0 33,096 6404,0

13




|ICP Amplifier

Acceleration and acoustics measurement with all ICP and compatible sensors

4 programmable excitation currents: 1, 2, 4 and 20mA (optional others)

7 programmable gains: 0.5, 1, 2, 4, 8, 16, 32 (optional others)

Changed jumpers will only initialized after power off/on !

= IR
I - |
U« = |

Ui« i = | fi

e Pin description of connectors to basis board compatible to all other signal conditioning
modules

SC—4/M to BNC adapter

1

Signal In
QV In

BNC

~N N o

(04}

N

©

’T’TTI’T’

@]

9—pole male SubD

Signal band width: 5 —16000Hz

Output voltage range: + 5V, lhax = SmA

Linearity error: +1%

Operating temperature range: -40°C ... + 80°C

Offset adjustment disabled (not necessary)



Filter module

Combination with ISO, and modules possible (filter board will plugged under
module board)

8™ order elliptic or linear phase frequency response available

For an elliptic frequency response are over 2000 cutoff frequencies with a range from 10Hz
to 7,5kHz fixed programmable (reciprocal scale)

For a linear phase frequency response are over 1000 cutoff frequencies with a range from
10Hz to 3,8kHz fixed programmable (reciprocal scale)

Frequency characteristic and cutoff frequency are specified by order (reprogramming of
filters are every time in our company possible)

e RE N

MMMMMM

: RS
TOP VIEW BOTTOM VIEW
¢ Pin description of connectors to basis board (P1, P2, P3, P4)
AGND VCC
P1 P2 P3 A P4
1 = 1 + 12V Og a = 1 AGND [t 1 +5V
2 o 2 AGND >{>Z E 2 ouT ol 2 GND
3 P T AP T ol3_ AGND oL 3
4 ol 4 > ol 4 IN ol 4 GND
2 AGND
; P5 % P5 is only for filter frequency programming !
e ATTENTION! The signal outputs of the modules (ISO, , ) are situated over pin2 of

P3. Will modules equipped with filters later (not delivered of our company), then cut the
output signal of module from pin2 (13, L3, 8K)) and connect it with pin4. If you work with
modules, delivered with filters from our company, without using the filter, then connect pin2
with pin4.

15



Input and output signal voltage range: +5V
Resolution without post filtering: 14 bit

Offset: £2mV

Operating temperature range: -40°C ... + 80°C

Measured frequency response:

ELLIPTIC FILTER FREQUENCY RESPONSE
10
0
-10 ~
-20 ~
o -30
e
< -40 fc=7,5kHz
S 50 \ \ — fo=1,0kHz
60 —— fc=100Hz
——fc=10Hz
-70 ~
-80 A
-90 ‘ ‘ ‘
1 10 100 1000 10000 100000
Frequency (Hz)
LINEAR PHASE FREQUENCY RESPONSE
10
0
-10 A
-20 A
a -30 - fc=3,8kHz
Z 40 4 ——fc=1kHz
§ ) —— fc=100Hz
-50 1 —— fc=10Hz
-60 -
-70 \ | — |
-80 -
'90 T T T
1 10 100 1000 10000 100000
Frequency (Hz)
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