RBG 1195  Signal Conditioning System

Overview Specifications for Programmable 40-Channel Bridge Conditioning System

A. System Chassis

1. Shall be rack mountable in a standard 19-inch RETMA cabinet with all necessary mounting hardware and provisions for cooling included.

2. Shall accommodate at least 40 channels of programmable bridge conditioners in a single chassis.

3. Shall be modular in design so that signal conditioning cards may be inserted or removed from the system through the front of the unit without removing any cables.

4. Shall provide system remote control via a single RS-232 serial interface or IEEE-488 GPIB.

B. Programmable Bridge Conditioners

1. Bridge conditioner modules shall plug into the chassis described in Paragraph A above to provide 40 channels of signal conditioning.

2. The input stage shall be balanced differential and have the following minimum specifications:

CMRR: 120dB, DC to 60Hz with full bridge input and input gain of x8 or greater.

Input Impedance: 15M((100pF per side, 1000M((24pF common mode

Max Level:  10Vpk for f ( 50kHz;  10Vpk/f for f ( 50kHz

Common Mode Level:  10V operating

Input Protection:  50V

Drift:  1(V/(C

Noise: 7nV per rt. Hz at 1kHz, RTI

Shield: Programmable (driven, open or grounded)

3. The input shall have programmable AC/DC coupling.  No rewiring or recabling shall be necessary in order to AC couple the input.  The input stage, when AC coupled, shall have the following specifications:

Impedance: (0.1(F & 1.58M()(100pF per side (1Hz)

CMRR: 120dB, 60Hz and input gain greater than x8

Noise: 14nV per rt. Hz at 1kHz, RTI

4. The input shall have an input short test mode in order to ground the input stage so that amplifier noise and DC offset may be examined.

5. The input shall have a switch used to inject test signals without having to disconnect any signal cables.

6. The excitation supply to the bridge shall have the following specifications:

Maximum Output: 20.475Vpp (+/-10.2375V, balanced), 30mA

Programmability: 0 to 20.475 in 5mV steps

Sense: Programmable local or remote

Accuracy:  5mV, 0.01%

Load Regulation:  0.03%

Line Regulation:  0.01%

Noise: 100uVrms, 3Hz to 127.5kHz

Drift:  0.0025%/(C of setting or  50(V/(C whichever is greater.

Calibration: Automatically calibrated for gain and offset.

7. The excitation supply shall have an “off” setting so that noise in the absence of excitation can be examined.

8. The excitation supply must be able to be connected to the amplifier input in order to measure the excitation voltage with an external data acquisition system.

9. The amplifier input shall be equipped with automatic bridge balance with the following specifications:

Type: Voltage insertion at the input amplifier that is ratiometric with the excitation supply.

Range: 512mVolts per Volt of excitation, 64mV/V or 8mV/V.  Balance algorithm to select most appropriate range to achieve best balance.

Resolution:  0.05% of span

Temp. Coeff:  50ppm/(C

Auto Balance Time: < 15 seconds per system of 64 channels

10. The amplifier input shall be equipped with automatic DC suppress in order to suppress a transducer DC operating point and shall have the following specifications:

Type: Voltage insertion at the input amplifier that is ratiometric with a precision 10V DC reference.

Range: 512mVolts per Volt of excitation, 64mV/V or 8mV/V.  Balance algorithm to select most appropriate range to achieve best balance.

Accuracy:  0.25% of setting + 5mV

DC Drift: Input drift + 13.5 uV/deg C

Auto Suppress Time: < 15 seconds per system of 64 channels

11. The programmable amplifier shall have gain distributed both before and after a programmable filter to provide protection from large out-of-band energy or transients that could cause clipping prior to filtering.  The amplifier shall have the following specifications:

Pre-Filter Gain: x1, 2, 4, 8, 16, 32, 64, 128, and 512

Post-Filter Gain: x1/16 to x16 in x.01 steps

Overall Gain: x1/16 to x8192 in x.01 steps

DC Accuracy: 0.1% after auto calibration at any gain setting

Stability:  0.02% for 6 months

Temperature Coeff.:  0.004%/(C

DC Linearity:  0.005% re full-scale

12. Each signal conditioning channel shall be equipped with a programmable low-pass filter with the following characteristics:

Type: 4-pole constant time delay (linear Phase) low-pass filter. Cutoff Frequencies: Programmable from 200Hz to 51kHz in 200Hz steps

Cutoff Amplitude: -3.01dB

Stop-Band Frequency: 9.144Fc

Stop-Band Attenuation: -80dB 

Phase Distortion: < 1(, DC to Fc

Overshoot: < 0.8% 

0.1% Settling Time: < 1.15/Fc seconds 

13. The filter shall have the following specifications:

Amplitude Accuracy: 
 0.1dB Max, DC to Fc 

Amplitude Match: 
 0.05dB Max, DC to Fc (Fc ( 20kHz)




 0.1dB Max, DC to Fc (Fc > 20kHz)

Phase Match: 

 0.5 degree Max, DC to Fc (Fc ( 20kHz)




 1 degree Max, DC to Fc (Fc > 20kHz)

14. A wideband mode of operation shall be supported.  In wideband mode, the filter shall be bypassed but the amplifier shall be fully operational.  The –3.01dB bandwidth of the amplifier in wideband mode shall be 250kHz.

15. The signal conditioner shall be equipped with an output stage with the following specifications:

Type: DC-coupled, single-ended output.

Impedance: 50(
Max Output:  10Vpk,  20mApk

Drift: 1(V/(C RTI + 150(V/(C RTO

Noise: 2(Vrms RTI + 300(Vrms RTO 0.1Hz to 127.5kHz

16. The signal conditioner shall support automatic adjustment of offset and gain for the entire channel.  Offset and gain shall be corrected for any signal conditioner setting.

17. The auto adjust sequence shall compute offset and gain correction factors for all conditioner settings and the factors shall be stored in non-volatile memory.  

18. Auto adjustment should not be initiated each time signal conditioner settings are changed, as this would disrupt the measurement.  Rather, correction factors pertaining to the current settings shall be loaded from memory   

19. Automated adjustments shall be initiated at the command of the user. 

20. An output monitor bus shall be provided to allow monitoring of system outputs without disconnecting any signal output cables.

21. Each signal conditioner module shall have the model number and serial number residing in non-volatile RAM that may be read by the host computer.

C.  System Control

1. System control shall be via a Pentium based computer, 266MHz or better with 64MB minimum of RAM and one serial port.  The display shall support 1024x768 graphics resolution.  The operating system shall be Windows 98/2000/NT.  

2. A Graphical User Interface (GUI) shall be provided to furnish control over the signal conditioning system.

3. The GUI shall automatically build a display to control the exact set of signal conditioners found in the 27000 mainframe.  The display shall show model number and serial number of the signal conditioner cards found in the mainframe.

4. The GUI shall allow for customizing display and control panels to the users’ preference.

5. The GUI shall support storage of system setups for later retrieval.

6. The GUI shall contain password security to block entry of critical signal conditioner parameters.

7. The GUI shall contain a gain setup wizard.  Based on user input, the GUI apportions the gain in each channel to provide best signal to noise ratio while minimizing the chance of an overload occurring on out of band signals. 

8. The GUI shall contain an alias attenuation calculator that determines attenuation of aliases based on sampling frequency and maximum allowable attenuation of the signal.

D. Optional Built-in Test

1. The signal conditioner shall upgradeable in the future to provide built-in test capability.  Two levels of test shall be provided: Factory Acceptance Test (FAT) and Go/No-Go Test (GNG).  The FAT is a full parametric test and is normally run at regular maintenance intervals.  All programmable settings of the channel are measured and compared to original factory specs.  The system operator shall be able to specify which channels are to be tested and which individual tests will be performed.  Tests that may be selected for FAT must include:

· CMRR

· Noise

· Excitation 

· Auto Balance

· Gain Accuracy

· AC/DC Coupling

· Max Level

· Amplifier Frequency Response

· Filter Frequency Response

· Amplitude and Phase Match

2. The GNG tests check the system at current channel settings only.  It is intended as a quick check of the system prior to taking data.  A list of Go/No-Go tests that are performed includes:

· Cutoff Accuracy

· Gain Accuracy

· Offset Voltage

· Max Level

· CMRR

3. The FAT and GNG tests shall be run “in place” without disconnecting any system I/O cables or removing the system from the equipment rack.

4. The FAT and GNG tests shall be NIST traceable.

5. The FAT and GNG tests shall be controlled via a Graphical User interface running on a Pentium Based computer as described in Paragraph D below.

6. Results of FAT and GNG tests shall be stored in a text file to disk.

7. A list of equipment used to perform the tests (model #, serial # and calibration due date) shall be included in the test data file header.

