Dwarf Core Board Setup and Testing

Outline:
· Program Xilinx PLD
· Program MSP430 microprocessor
· Home Motor0
· Test overcurrent Motor0
· Test positioning Motor0
· Test gripper control Motor0
· Home Motor1
· Test overcurrent Motor1
· Test positioning Motor1
· Test gripper control Motor1


**Programming**
1. Set switches to “collection” setting (on/on/on/off/off/off)
2. Set power supply to 3.3V
3. Connect XILINX DLC7 to computer’s parallel port and PS/2 port or USB-PS/2 adaptor.  //Light on XILINX should be yellow
4. Connect programming cable (white/black/red w/label: XILINX PGM CABLE) to core board J7
a. Connect end of programming cable with power leads to core board J7
b. Connect opposite end of programming cable  XILINX
c. Connect banana plugs to 3.3V power and turn on power supply output.  //XILINX light should turn green
5. Start iMPACT
a. Select “load most recent project” (core.ipf)  Make sure “xrc3384xl u21 467c.jed” appears (if ‘core.ipf’ does not appear, navigate to: ProjectLibrary\ESP\2G\Project.Drawings\Project.EE.Dwgs\Programmable Logic\Core\Core_Ver1\Core\implement\ver1\rev6 and select core.ipf)
b. Right-click icon and select Program
i. Check Erase Before Programming
ii. Check Verify
iii. Check XPLA and type v1r6_467c in text box
c. Click OK
d. Right-click and select “Get Device Checksum” //should see 467c below
e. Right-click and select “Get XPLA Device UES”  //v1r6_467c below
6. Connect Olimex MSP430 JTAG box to J7 of core board.
a. Press and hold left (red) “Write” button until the “Read” button blinks.  //the “write button should start blinking rapidly, and then the “read” button will blink several times more slowly
b. When all blinking stops, remove connector; board is programmed. 



**Power up system with core board**
Set power supply voltage to 13V +/- 1V
Connect power supply to Sleepy J2  //Board should draw nominal 0.2A – 0.3A
Attach DwarfBus ribbon cable from Sleepy J6/J8/J10 to Core J3
Attach power cable from J5 on Sleepy to J2 on core board

**Login**
telnet esptech
esp
genosensor
esp //make sure that there are no errors (30sec load time)

**setup**
require ‘testDwarf’ //True
testDwarf

**Testing**
(This testing done with Dwarf firmware v3.68, ESP2 v3.00 I2C Gateway 3.01)
1. Motor_0 Home and Test
a. Setup: 
Attach Dwarf Test proto board to dwarf core board J8 (for Motor _0).
b. Home Sensor test // Proves home sensor works
i. CS.home.to :home  //Motor accelerates in one direction.
ii. Place blade of screwdriver between hall sensor.
iii. Motor slows slightly and stops.
iv. Motor changes direction and accelerates.
v. Remove blade.
vi. Motor slows, changes direction slightly, and stops.
c. Motor Test
i. CS.jog 30000  //Motor should ramp up in speed, slow down, then stop.
ii. CS.jog -30000  //Motor should ramp up in speed, slow down, then stop in the opposite direction.  (If homed first, will indicate position as home on screen.)

2. Motor_0 Overcurrent test
a. Connect DMM in circuit with 5ohm load resistor and 4-circuit connector housing (blue wire with clips and connector).  Set DMM to measure 2A.
b. Plug connector housing into motor0 (J8) pins 2 and 8.
c. CS.force 26 and CS.force -26  //Current should go to +/- ~0.5A
d. CS.force 50 and CS.force -50  //Current should go to +/- ~1.0A
e. CS.force 95 and CS.force -95 //Current goes to 0 and there should be an over-current error (note: will not get over-current error unless sensor is homed first)
f. Disconnect 4-circuit housing from J8

3. Motor_0 Positioning Tests
a. Setup
i. Re-attach Dwarf Test proto board to dwarf core board J8 (for Motor _0).

b. Threshold Test
i. CS.config.threshold= :negative
ii. CS.configure  //Green light comes on
iii. CS.fill  //Motor should begin moving.
iv. Press and release “Threshold” button
1. Motor will slow down
2. Motor will switch directions and go to threshold position.
v. CS.config.threshold= :off
vi. CS.configure //LED should turn off

c. Limit switch test
i. CS.fill //Motor should begin moving.
1. Press and release “Limit” 5-7 button 
2. Motor should stop abruptly.
3. Error message should be displayed.
ii. Press Reset button (SW1) on core board.
iii. CS.configure
iv. CS.jog -30000 //Motor should begin moving.
1. Press and release “Limit” 1-3 button
2. Motor should stop abruptly.
3. Error message should be displayed.
v. Press Reset button (SW1) on core board.
vi.  CS.configure

d. Gripper Control Test
i. Connect DMM to “Test” and “Ground” terminals on Dwarf Test board, and set to measure VDC.
ii. Set Jumper switch to “On” position.
iii. Set Gripper switch to “Red” position.
iv. Hand0.open
v. Voltage on DMM should be ~ 3.3V.
vi. Set Gripper switch to “Green” position.
vii.  Voltage on DMM should be 0.0V.
viii. Set Jumper switch to “Off” position. //(Status message of “opened” should be displayed.)
ix. Set Jumper switch back to “On” position.
x. Leave Gripper switch in “Green” position.
xi. Hand0.close
xii. Voltage on DMM should be ~ 3.3V.
xiii. Set Jumper switch to “Off” position. //(Status message of “closed” should be displayed.)
4. Motor_1 Home and Test
a. Setup: 
Attach Dwarf Test proto board to dwarf core board J9 (for Motor _1).
b. Home Sensor test // Proves home sensor works
i. CC.home.to :home  //Motor accelerates in one direction.
ii. Place blade of screwdriver between hall sensor.
iii. Motor slows slightly and stops.
iv. Motor changes direction and accelerates.
v. Remove blade.
vi. Motor slows, changes direction slightly, and stops.
c. Motor Test
i. CC.jog 30000  //Motor should ramp up in speed, slow down, then stop.
ii. CC.jog -30000  //Motor should ramp up in speed, slow down, then stop in the opposite direction.  (If homed first, will indicate position as home on screen.)

5. Motor_1 Overcurrent test
a. Connect DMM in circuit with 5ohm load resistor and 4-circuit connector housing (blue wire with clips and connector).  Set DMM to measure 2A.
b. Plug connector housing into motor1 (J9) pins 2 and 8.
c. CC.force 26 and CC.force -26  //Current should go to +/- ~0.5A
d. CC.force 50 and CC.force -50  //Current should go to +/- ~1.0A
e. CC.force 95 and CC.force -95 //Current goes to 0 and there should be an over-current error (note: will not get over-current error unless sensor is homed first)
f. Disconnect 4-circuit housing from J


6. Motor_1 Positioning Tests
a. Setup
i. Re-attach Dwarf Test proto board to dwarf core board J9 (for Motor _1).

b. Threshold Test
i. CC.config.threshold= :negative
ii. CC.configure  //Green light comes on
iii. CC.unsealed  //Motor should begin moving.
iv. Press and release “Threshold” button
1. Motor will slow down
2. Motor will switch directions and go to threshold position.
v. CC.config.threshold= :off
vi. CC.configure //LED should turn off

c. Limit switch test
i. CC.closed //Motor should begin moving.
1. Press and release “Limit” 5-7 button 
2. Motor should stop abruptly.
3. Error message should be displayed.
ii. Press Reset button (SW1) on core board.
iii. CC.configure
iv. CC.jog -30000 //Motor should begin moving.
1. Press and release “Limit” 1-3 button
2. Motor should stop abruptly.
3. Error message should be displayed.
v. Press Reset button (SW1) on core board.
vi.  CC.configure

d. Gripper Control Test
i. Connect DMM to “Test” and “Ground” terminals on Dwarf Test board, and set to measure VDC.
ii. Set Jumper switch to “On” position.
iii. Set Gripper switch to “Red” position.
iv. Hand1.open
v. Voltage on DMM should be ~ 3.3V.
vi. Set Gripper switch to “Green” position.
vii.  Voltage on DMM should be 0.0V.
viii. Set Jumper switch to “Off” position. //(Status message of “opened” should be displayed.)
ix. Set Jumper switch back to “On” position.
x. Leave Gripper switch in “Green” position.
xi. Hand1.close
xii. Voltage on DMM should be ~ 3.3V.
xiii. Set Jumper switch to “Off” position. //(Status message of “closed” should be displayed.)
