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�
Introduction


The VIPA Load boards (9U x 400mm) have been designed to test power distribution along the backplane, as well as providing a thermal load to test rack cooling.  





The cards were designed to provide both 100% Loading and 133% Overload of the recommended maximum power supplies.  The full crate load is spread out among 21 modules, which will fill all available card slots.  On each module, the load is formed by using parallel 2 Watt resistors.  The Tables below illustrate the calculations used to arrive at the number of load resisters and their values.








Calculations for the VIPA Crate Load Boards





We wish to test the following loads on a main board.  Calculations will be based upon 21 boards in a crate.  The undefined volatges, Vw, Vx, Vy and Vz will be assumed to be 5 V for the purposes of testing.





Voltage�
100% Subrack Current�
100% Module Current�
Load per Module�
Power per Module�
133% Subrack


Current�
133% Module Current�
Load per Module�
Power per Module�
�
+5 V�
300 A�
14.3 A�
.350 ohm�
71.4 W�
400 A�
19.0 A�
.263�
95.0 W�
�
+3.3 V�
200 A�



 9.5 A�
.347 ohm�
31.4 W�
266 A�
12.6 A�
.261�
41.6 W�
�
 +12 V�
30 A�
1.4 A�
8.6 ohm�
16.8 W�
40 A�
1.90 A�
6.3 ohm�
22.8 W�
�
-12 V�
30 A�
1.4 A�
8.6 ohm�
16.8 W�
40 A�
1.90 A�
6.3 ohm�
22.8 W�
�
Vw (5)�
60 A�
2.9 A�
1.75 ohm�
14.5 W�
80 A�
3.81 A�
1.313 ohm�
19.1 W�
�
Vx (5)�
60 A�
2.9 A�
1.75 ohm�
14.5 W�
80 A�
3.81 A�
1.313 ohm�
19.1 W�
�
Vy (5)�
60 A�
2.9 A�
1.75 ohm�
14.5 W�
80 A�
3.81 A�
1.313 ohm�
19.1 W�
�
Vz (5)�
60 A�
2.9 A�
1.75 ohm�
14.5 W�
80 A�
3.81 A�
1.313 ohm�
19.1 W�
�
+V1�
30 A�
1.4 A�
33.6 ohm�
67.2 W�
40 A�
1.9 A�
25.26 ohm�
91.2 W�
�
+V2�
30 A�
1.4 A�
.6 ohm�
67.2 W�
40 A�
1.9 A�
25.26 ohm�
91.2 W�
�



The load for individual boards will be composed of several 2 Watt 5% resistors in parallel.





Volatge�
100% Rating


Resistor Quantity�
100% Rating Resistor Value�
133% Rating


Additional Resistor Quantity�
�
+5 V�
43�
15 ohm�
14  (57 total)�
�
+3.3 V�
29�
10 ohm�
9  (38 total)�
�
+12 V�
10�
82 ohm�
3 (13 total)�
�
-12 V�
10�
82 ohm�
3 (13 total)�
�
Vw (5)�
9�
15 ohm�
3 (12 total)�
�
Vx (5)�
9�
15 ohm�
3 (12 total)�
�
Vy (5)�
9�
15 ohm�
3 (12 total)�
�
Vz (5)�
9�
15 ohm�
3 (12 total)�
�
+V1�
35�
1200 ohm�
12 (47 total)�
�
+V2�
35�
1200 ohm�
12 (47 total)�
�



�
Readjusted numbers using the above resistor values





Voltage�
100% Rating


Load per Module�
100% Rating Current drawn per module�
100% Rating


Power drawn per module�
100% Rating Current drawn by Subrack (21 modules)�
133% Rating


Load per Module�
133% Rating Current drawn per module�
133% Rating


Power drawn per module�
133% Rating Current drawn by Subrack (21 modules)�
�
+5 V�
.349 ohm�
14.3 A�
71.7 W�
301 A�
.263 ohm�
19 A�
95 W�
399 A�
�
+3.3 V�
.345 ohm�
9.57 A�
31.58 W�
201 A�
.261 ohm�
12.54 A�
41.4 W�
263 A�
�
+12 V�
8.2 ohm�
1.46 A�
17.6 W�
30.7 A�
6.3 ohm�
1.9 A�
22.8 W�
40.0 A�
�
-12 V�
8.2 ohm�
1.46 A�
17.6 W�
30.7 A�
6.3 ohm�
1.9 A�
22.8 W�
40.0 A�
�
Vw (5)�
1.67 ohm�
3 A�
15 W�
63 A�
1.25 ohm�
4 A�
20 W�
84 A�
�
Vx (5)�
1.67 ohm�
3 A�
15 W�
63 A�
1.25 ohm�
4 A�
20 W�
84 A�
�
Vy (5)�
1.67 ohm�
3 A�
15 W�
63 A�
1.25 ohm�
4 A�
20 W�
84 A�
�
Vz (5)�
1.67 ohm�
3 A�
15 W�
63 A�
1.25 ohm�
4 A�
20 W�
84 A�
�
+V1�
34.3 ohm�
1.4 A�
67.2 W�
29.4 A�
25.5 ohm�
1.9 A�
90.2 W�
39.5 A�
�
+V2�
34.3 ohm�
1.4 A�
67.2 W�
29.4 A�
25.5 ohm�
1.9 A�
90.2 W�
39.5 A�
�



other notes:





Resistors will be placed between 


+5 V and GND (includes VCC, VCCstandby and VPC) 


+3.3 V and GND


+12 V and GND


-12 V and GND


Vw and RET_WX


Vx and RET_WX


Vy and RET_YZ


Vz and RET_YZ


+V1 and -V1


+V2 and -V2





A total of  263 2 Watt resistors will be required (194 for the 100% rating with 65 additional to get to 133% rating).





Front panel testpoints will be provided for all voltages.





�
Vipa Load Board Design





	The load board was designed to provide the maximum load for each card and transistion module with the option of overloading to 133%. This is accomplished by adding fuses as described in the table below. An additional note, the voltage used for Vw, Vx, Vy, Vz is +5 volts. All other voltages are according to VIPA assignment. The power for the transistion card is drawn from the main load board through P0.





9U Load Module�
�
�
�
�
Voltage�
Fuse�
Test Points�
Signal Name�
�
+5 Volts�
F12, F13, F14�
TP1, TP2, TP3�
VCC, VCC1, VCC2�
�
+5 Volts (overload)�
F15�
TP4�
VCC3�
�
+3.3 Volts�
F9, F10�
TP5, TP6�
+3.3, +3.3VE1�
�
+3.3 Volts (overload)�
F11�
TP7�
+3.3VE2�
�
+12 Volts�
F5�
TP8�
V12P�
�
+12 Volts (overload)�
F6�
TP9�
V12PE�
�
-12 Volts�
F7�
TP10�
V12N�
�
-12 Volts (overload)�
F8�
TP11�
V12NE�
�
Vw (5)�
F16�
TP12�
Vw�
�
Vw (5)(overload)�
F17�
TP13�
VwE�
�
Vx (5)�
F18�
TP14�
Vx�
�
Vx (5) (overload)�
F19�
TP15�
VxE�
�
Vy (5)�
F20�
TP16�
Vy�
�
Vy (5) (overload)�
F21�
TP17�
VyE�
�
Vz (5)�
F22�
TP18�
Vz�
�
Vz (5) (overload)�
F23�
TP19�
VzE�
�
+V1 (48)�
F1�
TP20�
V1�
�
+V1 (48) (overload)�
F2�
TP21�
V1E�
�
+V2 (48)�
F3�
TP22�
V2�
�
+V2 (48) (overload)�
F4�
TP23�
V2E�
�
�
�
�
�
�
Transition Module�
�
�
�
�
Voltage�
Fuse�
Test Points�
Signal Name�
�
+5 Volts Transistion Card�
F1�
TP1�
VCC�
�



	Test points are provided on the front panel. The test points are NOT current limited.





�





Main Load Module Front Panel Test Points


�



TRANSITION MODULE LOAD





A transition module will be produced to draw 25 Watts of  +5V.  This will be accomplished by using a quantity of 22 22ohm 2 watt resistors.  Power will be drawn through user designated pins on P0, to be supplied by the main load module.
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APPENDIX A


9U VIPA Load Board
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APPENDIX B


Transition VIPA Load Board
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