Torque Coil Board Testing

1. Introduction

1.1 Background

The Torque Coil Board is a CEE board that plugs into the CEE backplane. Its main function is to provide the necessary current for the X, Y, and Z coil.

1.2 Scope/Objectives

The purpose of this document is to outline the procedure for functional testing of the Torque Coil Board for HokieSat. The functional test described in this document is intended to verify that the electronics on the board are operational.

1.3 Applicable Documents

None

1.4 Equipments

a. Multimeter with input impedance higher than 20kΩ/volt.

b. Power supply capable to output 3.3V/1.5A

c. Labview system (look at LTC1448 datasheet for programming the DAC)

1.5 Physical Description

The Torque coil has approximate dimensions of XXX. The boar has 1 connector (J1), which is the backplane interface

2. Board Power Bus test 

2.1 Setup

a. Power the following pins on the backplane connector

· 41,81,122
+3.3V

· 1-9

Ground bus negative

b. Apply +3.3V to pin 48 (PWR_SLOT) of the backplane, measures the voltage at pins 5 and 6 of U2B or pins 7 and 8 of U2A, the reading should be around 3.3V, record this value.

c. Apply 0V (ground) to pin 48 (PWR_SLOT) of the backplane, measures the voltage at pins 5 and 6 of U2B or pins 7 and 8 of U2A, the reading should be around 0V, record this value

3 Maximum current sensing

3.1 Direction X-coil

a. Follows steps 2.1a and 2.1b

b. Measures the voltage at pin 6 and 7 of U12, it should read approximately +3.3V

c. Connects a 10 ohms/1W resistor between pin 6 and 7 of U12 and ground, the voltage at pin 6 and 7 of U12 should be approximately 0V.

3.2 Direction Y-coil

a. 
Follows steps 2.1a and 2.1b

b. Measures the voltage at pin 6 and 7 of U11, it should read approximately +3.3V

c. Connects a 10ohms/1W resistor between pin 6 and 7 of U11 and ground, the voltage at pin 6 and 7 of U12 should be approximately 0V.

3.1 Direction Z-coil

a. 
Follows steps 2.1a and 2.1b

b. Measures the voltage at pin 6 and 7 of U10, it should read approximately +3.3V

c. Connects a 10ohms/1W resistor between pin 6 and 7 of U10 and ground, the voltage at pin 6 and 7 of U10 should be approximately 0V.

4. Coil current direction test

4.1 Direction X-coil current

a. Follow steps 2.1a and 2.1b

b. Connect a voltmeter to measure the voltage between pin 5 and pin 1,2,3,4 of J4. Connect the positive lead to pin 5.

c. Applied +3.3V to the signal DIRECTION_X (pin 32) of the backplane connector.

d. Register the voltage.

e. Applied 0V to the signal DIRECTION_X (pin 32) of the backplane connector.

f. Register the voltage. This voltage should be the negative of the voltage read in step d.

4.2 Direction Y-coil current

a. Follow steps 2.1a and 2.1b

b. Connect a voltmeter to measure the voltage between pin 5 and pin 1,2,3,4 of J3. Connect the positive lead to pin 5.

c. Applied +3.3V to the signal DIRECTION_Y (pin 33) of the backplane connector.

d. Register the voltage.

e. Applied 0V to the signal DIRECTION_Y (pin 33) of the backplane connector.

f. Register the voltage. This voltage should be the negative of the voltage read in step d.

4.3 Direction Z-coil current

a. Follow steps 2.1a and 2.1b

b. Connect a voltmeter to measure the voltage between pin 5 and pin 1,2,3,4 of J2. Connect the positive lead to pin 5.

c. Applied +3.3V to the signal DIRECTION_Z (pin 27) of the backplane connector.

d. Register the voltage.

e. Applied 0V to the signal DIRECTION_Y (pin 27) of the backplane connector.

f. Register the voltage. This voltage should be the negative of the voltage read in step d.

5. Coil current range determination

5.1 Direction X-coil current ranges

5.1.1 Setup

g. Follow steps 2.1a and 2.1b

h. Connect the signal DAC_CLK (pin 28), DAC_DIN (pin 29), and DAC_CS1# (pin 30) of the backplane connector to the appropriate pins of the signal break out box that interfaces with the Labview Data acquisition card. 

i. Connect a voltmeter to measure the voltage across R23.

5.1.2 Positive X-coil current 

a. Applied +3.3V to the signal DIRECTION_X (pin 32) of the backplane

b. The current range for the coil is +/- 160mA. To determine the relationship between the digital output (from Labview) and the coil current, use a table similar to the one provides here to register the voltage across R23 for each digital output (Hex or Decimal format).

	Voltage
	
	
	
	
	
	
	
	
	
	
	

	Digital Signal
	
	
	
	
	
	
	
	
	
	
	


c. The voltage range across R23 should be 0 to 0.2V

d. Because the value of R23 is 1 ohm, the current through the coil is equal the voltage reading.

5.1.3 Negative X-coil current 

a. Applied 0V to the signal DIRECTION_X (pin 32) of the backplane

b. The current range for the coil is +/- 160mA. To determine the relationship between the digital output (from Labview) and the coil current, use a table similar to the one provides here to register the voltage across R23 for each digital output (Hex or Decimal format).

	Voltage
	
	
	
	
	
	
	
	
	
	
	

	Digital Signal
	
	
	
	
	
	
	
	
	
	
	


c. The voltage range across R23 should be 0 to 0.2V

d. Because the value of R23 is 1 ohm, the current through the coil is equal the voltage reading.

5.2 Direction Y-coil current ranges

5.2.1 Setup

a. Follow steps 2.1a and 2.1b

b. Connect the signal DAC_CLK (pin 28), DAC_DIN (pin 29), and DAC_CS1# (pin 30) of the backplane connector to the appropriate pins of the signal break out box that interfaces with the Labview Data acquisition card. 

c. Connect a voltmeter to measure the voltage across R11.

5.2.2 Positive Y-coil current 

a. Applied +3.3V to the signal DIRECTION_Y (pin 33) of the backplane

b. The current range for the coil is +/- 160mA. To determine the relationship between the digital output (from Labview) and the coil current, use a table similar to the one provides here to register the voltage across R11 for each digital output (Hex or Decimal format).

	Voltage
	
	
	
	
	
	
	
	
	
	
	

	Digital Signal
	
	
	
	
	
	
	
	
	
	
	


c. The voltage range across R23 should be 0 to 0.2V

d. Because the value of R11 is 1 ohm, the current through the coil is equal the voltage reading.

5.2.3 Negative Y-coil current 

a. Applied 0V to the signal DIRECTION_Y (pin 33) of the backplane

b. The current range for the coil is +/- 160mA. To determine the relationship between the digital output (from Labview) and the coil current, use a table similar to the one provides here to register the voltage across R11 for each digital output (Hex or Decimal format).

	Voltage
	
	
	
	
	
	
	
	
	
	
	

	Digital Signal
	
	
	
	
	
	
	
	
	
	
	


c. The voltage range across R23 should be 0 to 0.2V

d. Because the value of R23 is 1 ohm, the current through the coil is equal the voltage reading.

5.3 Direction Z-coil current ranges

5.3.1 Setup

a. Follow steps 2.1a and 2.1b

b. Connect the signal DAC_CLK (pin 28), DAC_DIN (pin 29), and DAC_CS2# (pin 31) of the backplane connector to the appropriate pins of the signal break out box that interfaces with the Labview Data acquisition card. 

c. Connect a voltmeter to measure the voltage across R10.

5.3.2 Positive X-coil current 

a. Applied +3.3V to the signal DIRECTION_Z (pin 27) of the backplane

b. The current range for the coil is +/- 160mA. To determine the relationship between the digital output (from Labview) and the coil current, use a table similar to the one provides here to register the voltage across R10 for each digital output (Hex or Decimal format).

	Voltage
	
	
	
	
	
	
	
	
	
	
	

	Digital Signal
	
	
	
	
	
	
	
	
	
	
	


c. The voltage range across R10 should be 0 to 0.2V

d. Because the value of R10 is 1 ohm, the current through the coil is equal the voltage reading.

5.3.3 Negative Z-coil current 

a. Applied 0V to the signal DIRECTION_Z (pin 27) of the backplane

b. The current range for the coil is +/- 160mA. To determine the relationship between the digital output (from Labview) and the coil current, use a table similar to the one provides here to register the voltage across R10 for each digital output (Hex or Decimal format).

	Voltage
	
	
	
	
	
	
	
	
	
	
	

	Digital Signal
	
	
	
	
	
	
	
	
	
	
	


c. The voltage range across R10 should be 0 to 0.2V

d. Because the value of R10 is 1 ohm, the current through the coil is equal the voltage reading.
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