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Because turbine test setups can have up to 1000 test points, special
demands are placed on a data acquisition system that must fit a large
number of measurement channels into a C-size VXIbus module.
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!.$� 4(%.� 42!.3&/2-� )4� ).4/� !� $)&&%2%.4)!,� &),4%2�� �()3� 7!3� 4(%

!002/!#(� /2)').!,,9� 53%$� 4/� $%3)'.� 4(%� &)8%$� &),4%2�� �(%� /2)');

.!,� &),4%2� 4/0/,/'9� #(/3%.� 7!3� !� 42!$)4)/.!,� �!,,%.� !.$� �%9

3425#452%�� �3%%� �)'�� ���� �()3� &),4%2� 4/0/,/'9� 7!3� #(/3%.� "%;

#!53%� /&� )43� ,/7� 0!243� #/5.4� !.$� ,/7� 3%.3)4)6)4)%3� 4/� &).)4%

/0%2!4)/.!,� !-0,)&)%2� '!).;"!.$7)$4(� !.$� 0!243� 6!2)!4)/.3�

�(%� 42!.3&/2-!4)/.� 4/� !� $)&&%2%.4)!,� &),4%2� 7!3� 342!)'(4&/27!2$

!.$� 9)%,$%$� 4(%� #)2#5)4� 3(/7.� ).� �)'�� !�� �()3� #)2#5)4� 0%2;

&/2-%$� !3� $%3)'.%$� &/2� $)&&%2%.4)!,� 3)'.!,3� "54� 3(/7%$

!./-!,)%3� 7(%.� 4%34%$� &/2� #/--/.;-/$%� 2%*%#4)/.�

�� 30%#425-� !.!,9:%2� 0,!#%$� "%47%%.� %)4(%2� /54054� !.$

'2/5.$� 3(/7%$� !� 2%3/.!.#%� !.$� 3%6%2%� 0%!+).'�� �()3� !./-;

!,9� 7!3� /2)').!,,9� "%,)%6%$� 4/� "%� 4(%� 2%35,4� /&� ./.)$%!,� "%(!6;

)/2� ).� 4(%� #)2#5)4� #/-0/.%.43�� �524(%2� ).6%34)'!4)/.� 3(/7%$

4(!4� 4()3� 7!3� ./4� 4(%� #!3%�� �(%2%� !2%� ).42).3)#� 02/",%-3� 7)4(

#/--/.;-/$%� 2%*%#4)/.� 7(%.� 53).'� !� 3)-0,%� 3).',%;%.$%$;

4/;$)&&%2%.4)!,� 42!.3&/2-!4)/.�� �(%� %15)6!,%.4� #)2#5)4� /&� 4(%

�	��� ��� �!,,%.� !.$� �%9� &),4%2� 4/0/,/'9�

Input
R1 R2

C2

K=1

C1

T(s) �
K�2

n

s2 ��n
Q
�s �2

n

, where

�2
n � 1

R1R2C1C2

1
Q
�

R2C2
R1C1
� R1C2

R2C1
�

Output
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����� �� � �!�� �(%� #)2#5)4� 2%35,4).'� &2/-� 42!.3&/2-).'� 4(%� &),4%2� ).� �)'�� �

4/� !� $)&&%2%.4)!,� &),4%2�� �"�� �15)6!,%.4� #)2#5)4� &/2� /.%� (!,&� /&� $)&&%2%.4)!,

&),4%2�

High
R1

+
–

High

Output

R2

C1

C2

Low
R1

+
–

Low

R2

C1

Input

Common
Mode

Source

(a)

Input
R1

+
–

Output

R2

C1

Common
Mode

Source

1
Q
�

R2C2
R1C1
� R1C2

R2C1
� ; for C2 � 0, 1

Q
� 0� Q��, yields peaking

(b)

and resonance.

$)&&%2%.4)!,� &),4%2� 7)4(� !� #/--/.;-/$%� 3)'.!,� 3(/73� 4(%

02/",%-� �3%%� �)'�� �"��� �(%� "%(!6)/2� /&� 4(%� #)2#5)4� )3� 35#(

4(!4� 4(%� 6/,4!'%� $2/0� !#2/33� ��� )3� %33%.4)!,,9� :%2/� -!+).'� )4

!00%!2� 4(!4� ��� $/%3� ./4� %8)34�� �.� 4(%� 42!.3&%2� &5.#4)/.� ��
3(/73� 50� ).� 4(%� $!-0).'� &!#4/2� /&� 4(%� #/-0,%8� 0/,%3� ).� 4(%

(!,&;#)2#5)4�� �3� ��� '/%3� 4/� :%2/�� 4(%� $!-0).'� /&� 4(%� 0/,%3

'/%3� 4/� :%2/� #!53).'� !� 2%3/.!.#%� !.$� 4(%� 0%!+).'� /"3%26%$�

�/� 02!#4)#!,� !,4%2.!4)6%� 3425#452%� 7!3� &/5.$� 4(!4� $)$� ./4

(!6%� !� 3)-),!2� $)&&)#5,49� ).� 4(%� 42!.3&%2� &5.#4)/.� &/2� #/--/.;

-/$%� 3)'.!,3�� �3� !� 2%35,4� /&� 4()3� &).$).'�� 4(%� #)2#5)4� ).� �)'�� 
�

7()#(� (!3� 4(%� 3)-0,%2� 0!33)6%� &),4%2� 7)4(� "5&&%2� 4/0/,/'9�

7!3� #(/3%.�

Programmable Gain and Filter SCP.� �52").%� 4%34� #534/-%23� !,3/
7!.4� 3)'.!,� #/.$)4)/.).'� 4(!4� ).#,5$%3� '!).� !3� 7%,,� !3� &),4%2).'

4/� -!+%� ,/7%2;./)3%� -%!352%-%.43� /.� 4(%2-/#/50,%3�� �(%9

7!.4� 4(%� &,%8)"),)49� 4/� #(//3%� $)&&%2%.4� '!).3� !.$� &),4%2� #54/&&

&2%15%.#)%3� 02/'2!--!4)#!,,9�� �(%9� 7!.4� 4()3� &5.#4)/.!,)49� ).

4(%� 3!-%� 3):%� !.$� #(!..%,� #/5.43� !3� 4(%� 342!)'(4;4(2/5'(� !.$

&)8%$� &),4%2� 3)'.!,� #/.$)4)/.).'� 0,5';/.3�� �.#,5$).'� 4()3� !$$);

4)/.!,� &5.#4)/.!,)49� !.$� !,,� 4(%� /4(%2� &%!452%3� -%.4)/.%$

!"/6%� ).� 4(%� 3!-%� 30!#%� 2%02%3%.4%$� 15)4%� !� #(!,,%.'%�

�(%� ���� 35"3934%-� ).� 4(%� ��� ��
�	� 2%15)2%3� '!).� ).� 0/7%23

/&� 47/� &/2� 02/0%2� &5.#4)/.).'� /&� 4(%� %.').%%2).'� 5.)4� !,'/;

2)4(-�� 7()#(� #/.6%243� -%!352%$� 6/,4!'%� $!4!� 4/� 5.)43� 35#(

!3� /(-3� /2� $%'2%%3� �3%%� !24)#,%� /.� 0!'%� ����� �)'.!,� '!).3� /&

�� !.$� �
� 7%2%� #(/3%.� &/2� 4(%� !-0,)&)#!4)/.� &!#4/23�� �!).3� /&

0/7%23� /&� 47/� !,,/7� 4(%� %.').%%2).'� 5.)4� !,'/2)4(-� 4/� !$*534

4(%� ���� 2%!$).'� 4/� 4(%� !#45!,� 3934%-� '!).� "9� 3)-0,9� 3()&4).'

")43� 50� /2� $/7.�� �).#%� !� 3()&4� /0%2!4)/.� )3� &!34%2� 4/� %8%#54%

4(!.� !� -5,4)0,9�� 4(%� %.').%%2).'� 5.)4� !,'/2)4(-� #!.� 7/2+� !4

4(%� &5,,� 30%%$� /&� 4(%� ����� �!).3� /&� �� !.$� �
� !,3/� 02/6)$%

35&&)#)%.4� '!).� 4/� !#()%6%� 3)'.)&)#!.4� ./)3%� 2%$5#4)/.3�

7)4(/54� /6%2,9� #/-0,%8� #)2#5)429�

�).#%� 02/'2!--!"),)49� )3� !� 2%15)2%-%.4�� '!).� !.$� &2%15%.#)%3

!2%� 37)4#(%$� "9� !.!,/'� ��� 37)4#(%3�� �(%� #)2#5)4� 4/0/,/'9

4!+%3� !$6!.4!'%� /&� 4(%� 37)4#(� $%.3)49� !.$� #/.&)'52!4)/.

�$5!,� 
��� -5,4)0,%8%2��� �/2� 4(%� ,/7%34;./)3%� 0%2&/2-!.#%� !.$

-/34� #/-0!#4� $%3)'.�� !,,� 4(%� !-0,)&)#!4)/.� )3� $/.%� ).� 4(%� &)234

34!'%� /&� 4(%� ���� �3%%� �)'�� ��� �()3� !,,/73� 4(%� 53%� /&� !� 3).',%

!.!,/'� 37)4#(� 0!#+!'%� 4/� #/.42/,� 4(%� #(!..%,� '!).�� �.� !$$);

4)/.!,� "%.%&)4� )3� 4(!4� 4(%� &/,,/7).'� ,/7;0!33� &),4%2� 3%#4)/.

2%$5#%3� 4(%� ./)3%� "!.$7)$4(� /&� 4(%� 3934%-� !&4%2� 4(%� '!).

34!'%�� 4(%2%"9� 2%$5#).'� 4(%� 3934%-� ./)3%�� �()3� 4/0/,/'9� )3

!,3/� 53%$� ).� /4(%2� ./.02/'2!--!",%� '!).� !.$� &),4%2� ���3�

�(%� &),4%2� #)2#5)4� )3� 4(%� 3!-%� #)2#5)4� 53%$� ).� 4(%� &)8%$� &),4%2

����� %8#%04� 4(!4� )4� )3� 02/'2!--!",%�� �)&&%2%.4� 2%3)34/23� !2%

37)4#(%$� ).4/� 4(%� #)2#5)4� 4/� #(!.'%� #54/&&� &2%15%.#)%3�� �(%

2%3)34/23� &/2� 4(%� 02/'2!--!",%� '!).� !.$� &),4%2� #)2#5)43� !2%

"5),4� ).4/� #534/-� 4().;&),-� 2%3)34/2� 0!#+3� 4/� #/.3%26%� 30!#%

!.$� )-02/6%� 4(%2-!,� 42!#+).'� 0%2&/2-!.#%�� �544).'� !,,� 4()3

#)2#5)429� ).4/� /.,9� ���� 315!2%� ).#(%3� /&� 02).4%$� #)2#5)4� "/!2$

30!#%� 2%15)2%$� #!2%&5,� ,!9/54� !.$� &2%15%.4� #/.35,4!4)/.� 7)4(

4(%� 02/$5#4)/.� %.').%%2� !33)'.%$� 4/� 4(%� 02/*%#4�� �(%� 2%35,4).'

���� 342%4#(%3� 4(%� ,)-)43� /&� #522%.4� 352&!#%� -/5.4� 4%#(./,/'9

9%4� 34),,� 2%4!).3� !� '//$� -%!352%� /&� 02/$5#)"),)49�

Current Source SCP.� �52").%� 4%34� #534/-%23� .%%$� 4/� -%!352%
4%-0%2!452%3� 7)4(� 4(%2-)34/23� !.$� 2%3)34)6%� 4%-0%2!452%� $%;

6)#%3�� !.$� 2%3)34!.#%3� /&� #%24!).� 490%3� /&� 3%.3/23�� �/� -!+%

4(%3%� 2%3)34!.#%� -%!352%-%.43�� !� 02%#)3)/.� #522%.4� 3/52#%

7)4(� ()'(� #/-0,)!.#%� )3� 2%15)2%$�� �(%� $%3)'.� '/!,3� &/2� 4(%

#522%.4� 3/52#%� ���� 7%2%� 4(!4� 4(%� #522%.4� 3/52#%� 7/5,$� ./4

,)-)4� 4(%� ).054� 6/,4!'%� 2!.'%� ).� !� &/52;7)2%� /(-3� -%!352%;

-%.4�� !.$� 4(!4� )4� 7/5,$� 02/6)$%� ��;")4� 2%3/,54)/.� !.$� 4(%

!"),)49� 4/� -%!352%� ���;/(-� 2%3)34)6%� 4%-0%2!452%� $%6)#%3� !.$

��;+/(-� 4(%2-)34/23�� �()3� 2%15)2%$� 4(%� #522%.4� 3/52#%� 4/

(!6%� ±�� � #/-0,)!.#%�� "%44%2� 4(!.� ��;00-� 2%3/,54)/.�� !.$
'2%!4%2� 4(!.� �;')'/(-� /54054� )-0%$!.#%�� �/2� 4(%� %.').%%2).'

5.)4� !,'/2)4(-� 4/� 7/2+� !4� &5,,� 30%%$�� 4(%� #522%.4� 3/52#%� (!3

4/� "%� #!,)"2!4%$� !.$� 34!",%� $52).'� 4(%� -%!352%-%.4� #9#,%�

�/� !)$� ).� #/.6%23)/.� /&� 4(%� 6/,4!'%� -%!352%-%.4� ).4/� 2%3)3;

4!.#%�� #522%.4� 3/52#%� 6!,5%3� /&� 
���	� ��� !.$� 	����� ��� !2%

53%$�� �(%3%� 3/52#%3� !2%� 02/'2!--!",%� 4/� "%� !",%� 4/� #(!.'%

2!.'%3� !.$� 452.� /&&� 4(%� 3/52#%�� �/4(� #522%.4� 3/52#%3� %8()")4

,/7� #522%.4� ./)3%� 4/� 02/6)$%� 4(%� .%#%33!29� ��;")4� 2%3/,54)/.�

�/� 054� !,,� 4()3� #!0!"),)49� ).� !� #)2#5)4� 4(!4� /##50)%3� /.,9� ���

315!2%� ).#(%3�� 7%� (!$� 4/� $%3)'.� !� #)2#5)4� 4(!4� 53%$� &%7� 0!243�

�%6%2!,� #)2#5)4� 4/0/,/')%3� 7%2%� 42)%$� !.$� $)3#!2$%$� &/2� 6!2);

/53� 2%!3/.3� "%&/2%� 4(%� &).!,� #)2#5)4� 7!3� $%3)'.%$�� �(%� &).!,

#)2#5)4� 3!4)3&)%3� !,,� 4(%� $%3)'.� '/!,3� 7)4(� !� -).)-5-� /&� 0!243

!.$� !� 3)-0,%� $%3)'.� �3%%� �)'�� ���� �4� #/.3)343� /&� !� 02%#)3)/.

02/'2!--!",%� #522%.4� 3/52#%� $2)6).'� !� ()'(;#/-0,)!.#%
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High
Input

150�

ESD and
Open

Transducer
Circuitry

+
–

56 k�

7 k�

2 k�

56 k�

7 k�

+
–

Low
Input

150�

Analog Switch

Analog Switch

+
– Low

Input

Analog Switch

+
– High

Input

0.33 �F 0.1 �F

�	��� ��� �0--!*/� .+0-�!� ����

Low

+
–

DAC

Switch
Control 30 k�

2 k�

1 k�

Reference
Voltage

–19V

+
–

10 k�

5 k�

–19V–19V

RLOAD

Precision
Current

Switch
Control

High

Input
Channel

�0--!*/� )%--+-� �%-�0%/�� �$!� ,-!�%.%+*�  �� -!"!-!*�!� %.� �1�%(��(!

/+� /$!� ���� "-+)� /$!� ��� �%-�0%/.�� �/� %.� 0.! � /+� ,-+ 0�!� �

,-!�%.!� �* � ./��(!�  �� �0--!*/� /$�/� %.� � &0./! � 2%/$� ��  %#%/�(5

/+5�*�(+#� �+*1!-/!-� ����� �* � �+*/-+((! � �4� /$!� +,!-�/%+*�(

�),(%"%!-�� �0--!*/� .2%/�$%*#� %.� ,!-"+-)! � �4� .$0*/%*#� /$!

	�5'+$)� -!.%./+-� /+� %*�-!�.!� /$!� �0--!*/�� �$!� .!�+* � ,�-/� +"

/$!� �%-�0%/� -!"(!�/.� �* � .��(!.� /$%.� ,-!�%.%+*� �0--!*/� �* 

)�'!.� %/� �1�%(��(!� /+� /$!� +0/.% !� 2+-( � /$-+0#$� /$!� ������

/-�*.%./+-�� �+),(%�*�!� )!!/.� /$!� ±���� #+�(� �/� !3/-!)!(4
$%#$� +0/,0/� %),! �*�!� �+*/-+((! � �4� /$!� #�%*� +"� /$!� +,!-�5

/%+*�(� �),(%"%!-�� �+/!� /$�/� /$%.� �%-�0%/� %.� �� �0--!*/� .%*'� -�/$!-

/$�*� �� .+0-�!�� �$%.� 2�.�  +*!� /+� .�1!� ,�-/.� �* � .,��!�

Strain Completion with High-Accuracy Excitation Source.�
�0./+)!-.� *!! � /+� )!�.0-!� ./-�%*� #�0#!.� /+� 0* !-./�* � /$!

./-!..!.� �* � (+� .� +*� /0-�%*!.�� �$%.� )!�.0-!)!*/� %.� /4,%��((4

)� !� 2%/$� +*!� +-� )+-!� ./-�%*� #�0#!.� �+*"%#0-! � %*� �� �$!�/5

./+*!� �-% #!�� *� !3�%/�/%+*� .0,,(4� %.� *!! ! � "+-� /$!� �-% #!

�(+*#� 2%/$� �+),(!/%+*� -!.%./+-.� "+-� )�'%*#� )!�.0-!)!*/.
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�#!� -!� %*#.� %*/+� ./-�%*� #�0#!� 1�(0!.�� /$!� �-% #!� !3�%/�/%+*

1+(/�#!� )0./� �!� '*+2*� +-� )!�.0-! �� �+� ,!-"+-)� !*#%*!!-5
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/$!� !3�%/�/%+*� .+0-�!� $�.� /+� �!� ./��(!� �* � ��(%�-�/! � /+� �
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)0./� �!� ��(!� /+� .+0-�!� .0""%�%!*/� �0--!*/� /+� ,+2!-� �((
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Optional
Resistor

10 k�

1 �F
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Voltage +

–

10 k�

10 k� 1 �F

+
–

120 k�
DAC

18 k�

10 k�
3.9000V

Excitation
Source

10 k�

50 k�

4.5 k�

1 �

+5V

+
–

50 k�

5 k�

+5V

Reference
In

From SCP
Backplane

!%#$0� /0.�%*� �.% #!/� +*� �*� ���� �* � �!� ��(!� 0+� /1.2%2!� �*

���% !*0�(� /$+.0� �%.�1%0� 3%0$+10�  �)�#!�� �%*�!� +*(5� +*!� !47

�%0�0%+*� /+1.�!� 3�/� .!-1%.! � "+.� !��$� ����� /,��!� �+*/0.�%*0/

3!.!� *+0� �/� �.%0%��(�

�$!� �%.�1%0� �$+/!*� ,.+2% !/� �
��� )�� �0� 	������ "+.� !4�%0�7

0%+*� �/!!� �%#�� ��� �$!� +10,10� 2+(0�#!� %/� ��(%�.�0! � �5� �� ���

0+� ,.+2% !� 0$%/� (!2!(� +"� .!/+(10%+*�� �$!� 	������ 2�(1!� 3�/

�$+/!*� 0+� ,.+2% !� �� *!�.� "1((7/��(!� .!� %*#� +*� 0$!� 
�� .�*#!�

�*� 0$!� !2!*0� +"� �� /$+.0� �%.�1%0� �0� 0$!� +10,10� +"� 0$!� !4�%0�0%+*

/+1.�!�� �� "+( 7���'� �%.�1%0� %/� ��0%2�0! � 0+� (%)%0� 0$!� +10,10

�1..!*0� 0+� �,,.+4%)�0!(5� ��� )��� 0$1/� ,.!2!*0%*#�  �)�#!� 0+

0$!� ����� �#�%*�� 0$!� .!"!.!*�!� 2+(0�#!� ,.+2% ! � ".+)� 0$!� ���

%/� 1/! � �/� 0$!� .!"!.!*�!� "+.� 0$!� !4�%0�0%+*� /1,,(5�� �0� %/� �1""7

!.! � �* � 0$!*�  %2% ! �  +3*� 0+� ,.+2% !� �� ,.!�%/!� �%�/� 2+(0�#!

"+.� 0$!� +,!.�0%+*�(� �),(%"%!.�� �� ��(%�.�0%+*� �1..!*0� %/� /+1.�! 
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