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Objectives

To determine that the critical components on the 
CF-020400-054 board are within their thermal 
limits for the following cases:

a) 85°C at sea level, 86 F Coolant

b) -40°C at sea level, 59 F Coolant

c) 23°C at sea level, 70 F Coolant

d) 85°C at sea level, 140 F Coolant

e) -40°C at sea level, 0 F Coolant

At 2 different power levels:

a) Predicted - Total Power of 648.2

b) Worst Case - Total Power of 1395.2

Approach

1. This analysis was done using FloTHERM XT 
V2021.2 CFD software.

2. The thermal model was created from the  
CF-020400-054m_asm_052722 file provided 
for thermal analysis.

3. The Falcon & Armada components were  
obtained from the PDML files provided.

4. It was assumed that no neighboring devices 
were producing or sinking heat.

5. The model was evaluated with a certain cold 
plate channel design which is optimized 
further to increase heat transfer as per the 
component temperature results obtained from 
every iteration.

6. Three different thickness thermal gap pads 
have been used for the components: 
0.080”, 0.060”, 0.040” all of which have a 
thermal conductivity of 17.8 W/m-K.

7. The critical components were modeled as 
2-resistor networks with thermal resistance 
values found on the “Parts Thermal 
Characteristics.doc”.
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Thermal Model Setup

Overview: Board Components

Overview: Bottom Components

Armada

Falcon

LTM4650

LTM4650

MPM3686

MPM3686

Leap

MFM1714

DCM3714
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Thermal Model Setup

Overview: Housing

Top Side

Bottom Side

Enclosure Material – Al6061 T6

Enclosure Material – Al6061 T6
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Thermal Model Setup
Cold Plate Channel Design 1 New Model

4 Channels - 2 mm wide, 6.22 mm deep, 
~36 mm Distance b/w channels

Previous model – 5 channels 

9 Channels - 2.5 mm wide, 17 mm deep, 
~2.58 mm Distance b/w channels

Previous model – 9 channels 

3 extra channels, 2.5 mm thickness, 7.37 mm deep,
Previous Model – 4 channels

Thinner last channel compared to previous model
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Thermal Model Setup

Cold Plate Channel Design 3 Old Model

Outlet

Inlet

2 Cold Area
Channels Removed

Channel Thickness
Reduced from

2.5 to 2 mm

4 Extra Channels Added

Flow Direction from Inlet

Cold Plate Channels Top View

Cold Plate Channels Side View

Low Temp Region High Temp Region

2 mm Channels,
25 mm Distance b/w Channels

2.5 mm Channels
~3.5 mm Distance b/w Channels

2.4 Extra Channels,
2.5 mm Thickness,

Same Depth as Cold
Area Channels
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Thermal Model Setup

Thermal Data
CF-020400-54 Predicted Worst Case

Thermal Resistance
(ºC/W) / Model

Component Qty
Per

Component
Total Qty

Per
Component

Total RJB RJC

Falcon 2 189.3 378.6 2 420.8 841.6 0.95 0.022

LTM4700 4 4.8 19.2 4 10.7 21.4 1.75 3.1

LTM4700 4 2.3 9.2 4 5.2 20.8 1.75 3.1

LTM4700 4 1.9 7.6 4 4.3 17.2 1.75 3.1

LTM4650 2 1.7 3.4 2 3.9 7.8 1.75 3.1

LEAP 36 4 144 36 7.9 284.4

Armada 2 3.9 7.8 2 7.8 15.6 6.89 2.57

MFM1714 2 1.0 2 2 2.1 4.2 1.5 6.5

MFM1714 2 1.0 2 2 2.1 4.2 1.5 6.5

MPM3686 6 1.9 11.4 6 3.8 22.8 2.5 4

MPM3686 2 0.5 1 2 0.9 1.8 2.5 4

MPM3650 2 0.4 0.8 2 0.8 1.4 1.5 6

MPM3650 2 0.2 0.4 2 0.3 0.4 1.5 6

MPM3650 2 0.1 0.2 2 0.2 0.2 1.5 6

DCM3714 2 15.2 30.4 2 32.5 65 1.75 1.97

DCM3714 2 14.6 29.2 2 31.6 53.2 1.75 1.97

LT1963 2 0.1 0.2 2 0.3 0.6

NCP512000 2 0.2 0.4 2 0.3 0.6

Total 648.2 Total 1395.7

Note: Thermal resistances from junction to case (RJC ) and from junction to board (RJB ) and thermal limits 
were taken from “Parts Thermal Characteristics”. 

Note: For this set of simulations, the predicted power values were used
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Thermal Analysis

Cold Plate Design Design 1 Design 1 Design 1 Design 1 Design 1

Parameters Sim 4 - Latest Total Power 648.2 W Sim 3 - Latest Total Power 648.2 W Sim 1 - Latest Total Power 648.2 W Sim 2 - Latest Total Power 648.2 W Sim 5 - Latest Total Power 648.2 W

Power Scenerio Predicted Predicted Predicted Predicted Predicted

Ambient Temp., °C 85 23 85 -40 -40

Fluid Temp., °C 69 21.1 30 15 -17.77

Elevation, ft 0 0 0 0 0

Results Results

Component
Min. 

Limit, °C
Max. 

Limit, °C
Limit Type Power, W Result,°C Margin,°C Power, W Result,°C Margin,°C Power, W Result,°C Margin,°C Power, W Result,°C Margin,°C Power, W Result,°C Margin,°C

Falcon 1 -40 110 Junction 189.3 106.2 6.6 189.3 66.8 43.2 189.3 73.5 36.5 189.3 56.1 53.9 189.3 27.9 67.9

Falcon 2 -40 110 Junction 189.3 103.4 3.8 189.3 64.4 45.6 189.3 75.9 34.1 189.3 57.9 52.1 189.3 25.3 65.3

Leap (Max) 0 70 Case 4.0 80.4 -10.4 4.0 42.8 27.2 4.0 52.3 17.7 4.0 33.5 36.5 4.0 4.2 4.2

LTM4700 (Max) -40 125 Junction 4.8 94.9 30.1 4.8 56.3 68.7 4.8 65.9 59.1 4.8 46.0 79.0 4.8 17.8 57.8

Armada 1 -40 115 Junction 3.9 84.6 30.4 3.9 46.2 68.8 3.9 55.8 59.2 3.9 35.2 79.8 3.9 7.6 47.6

Armada 2 -40 115 Junction 3.9 79.2 35.8 3.9 41.9 73.1 3.9 51.4 63.6 3.9 32.5 82.5 3.9 3.2 43.2

MPM3686 (Max) -40 125 Junction 1.9 93.1 31.9 1.9 55.3 69.7 1.9 64.7 60.3 1.9 45.1 79.9 1.9 16.8 56.8

MPM3650 (Max) -40 125 Junction 0.4 83.3 41.7 0.4 45.5 79.5 0.4 55.0 70 0.4 34.8 90.2 0.4 7.0 47

MFM1714 (Max) -55 125 Junction 1.0 93.8 31.2 1.0 59.4 65.6 1.0 71.0 54 1.0 43.1 81.9 1.0 21.0 76

LTM4650 (Max) -40 125 Junction 1.7 84.7 40.3 1.7 46.2 78.8 1.7 55.6 69.4 1.7 35.6 89.4 1.7 7.5 47.5

DCM 3714 (Max) -20 100 Case 15.2 92.2 7.8 15.2 57.9 42.1 15.2 69.9 30.1 15.2 40.7 59.3 15.2 19.3 39.3

DCM 3714 (Max) -20 125 Junction 15.2 111.2 13.8 15.2 77.6 47.4 15.2 89.3 35.7 15.2 61.3 63.7 15.2 39.4 59.4

Cold Plate Design Design 1 Design 1 Design 1 Design 1 Design 1

Parameters Sim 4 - Latest Total Power 1395.7 W Sim 3 - Latest Total Power 1395.7 W Sim 1 - Latest Total Power 1395.7 W Sim 2 - Latest Total Power 1395.7 W Sim 5 - Latest Total Power 1395.7 W

Power Scenerio WC WC WC WC WC

Ambient Temp., °C 85 85 23 -40 -40

Fluid Temp., °C 60 30 21.1 15 -17.77

Elevation, ft 0 0 0 0 0

Results Results

Component
Min. 

Limit, °C
Max. 

Limit, °C
Limit Type Power, W Result,°C Margin,°C Power, W Result,°C Margin,°C Power, W Result,°C Margin,°C Power, W Result,°C Margin,°C Power, W Result,°C Margin,°C

Falcon 1 -40 110 Junction 420.8 158.8 -48.8 420.8 128.0 -18 420.8 116.3 -6.3 420.8 108.7 1.3 420.8 80.6 29.4

Falcon 2 -40 110 Junction 420.8 153.5 -43.5 420.8 122.0 -12 420.8 111.9 -1.9 420.8 104.5 5.5 420.8 74.9 35.1

Leap (Max) 0 70 Case 7.9 100.0 -30.1 7.9 71.3 -1.3 7.9 60.9 9.1 7.9 52.8 17.2 7.9 25.0 45

LTM4700 (Max) -40 125 Junction 10.7 132.2 -7.2 10.7 102.3 22.7 10.7 90.5 34.5 10.7 81.7 43.3 10.7 55.6 69.4

Armada 1 -40 115 Junction 7.8 107.3 7.7 7.8 78.6 36.4 7.8 66.2 48.8 7.8 57.3 57.7 7.8 31.5 83.5

Armada 2 -40 115 Junction 7.8 9.2 17.8 7.8 68.1 46.9 7.8 58.6 56.4 7.8 50.1 64.9 7.8 22.2 92.8

MPM3686 (Max) -40 125 Junction 3.8 125.0 0 3.8 97.3 27.7 3.8 85.3 39.7 3.8 77.0 48 3.8 50.6 74.4

MPM3650 (Max) -40 125 Junction 0.8 104.8 20.2 0.8 77.4 47.6 0.8 65.1 59.9 0.8 56.6 68.4 0.8 30.5 94.5

MFM1714 (Max) -55 125 Junction 2.1 123.4 1.6 2.1 101.1 23.9 2.1 87.8 37.2 2.1 72.7 52.3 2.1 51.9 73.1

LTM4650 (Max) -40 125 Junction 3.9 109.4 15.6 3.9 80.5 44.5 3.9 68.1 56.9 3.9 59.6 65.4 3.9 33.4 91.6

DCM 3714 (Max) -20 100 Case 32.5 119.5 -19.5 32.5 98.2 1.8 32.5 84.7 15.3 32.5 68.5 31.5 32.5 48.4 51.6

DCM 3714 (Max) -20 125 Junction 32.5 161.9 -36.9 32.5 140.3 -15.3 32.5 127.3 -2.3 32.5 112.0 13 32.5 91.6 33.4

Results Summary - WC

Results Summary - Predicted
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85°C Ambient, 60°C Coolant Predicted Power

Board Surface Temperature Plot

Bottom Side Components Temperature Plot

85°C, Sea Level

85°C, Sea Level

MPM3650

Main Board

Node Temperature: Board 83.654 °C
Node Temperature: Case 77.975 °C

Node Temperature: Junction 83.341 °C

LTM4700

Main Board

Node Temperature: Board 93.511 °C
Node Temperature: Case 82.558 °C

Node Temperature: Junction 94.928 °C

Main Board

Node Temperature: Board 87.176 °C
Node Temperature: Case 87.385 °C

Node Temperature: Junction 87.410 °C

LTM4650

Main Board

Node Temperature: Board 85.107 °C
Node Temperature: Case 78.812 °C

Node Temperature: Junction 84.738 °C
MPM3686

Main Board
Node Temperature: Board 91.566 °C

Node Temperature: Case 77.503 °C
Node Temperature: Junction 93.073 °C

Main Board

Solid Temperature 84.520 °C

Main Board

Solid Temperature 82.373 °C

Falcon 2

Main Board

Solid Temperature 93.957 °C

Armada 2

Main Board

Solid Temperature 79.235 °C

Falcon 1

Main Board

Solid Temperature 82.373 °C

Armada 1

Main Board

Solid Temperature 82.373 °C

106.19
102.02
97.851
93.682
89.513
85.344
81.175
77.006
72.837

Solid Temperature (°C)

Main Board
Node Temperature: Board 100.52 °C

Node Temperature: Case 89.600 °C
Node Temperature: Junction 109.47 °C

111.49
106.97
102.44
97.921
93.399
88.876
84.354
79.831
75.309

Solid Temperature (°C)

DCM 3714

Surface Plot: 12
Node Temperature: Board 102.63 °C

Node Temperature: Case 92.203 °C
Node Temperature: Junction 111.25 °C

Surface Plot: 11
Node Temperature: Board 102.45 °C

Node Temperature: Case 91.720 °C
Node Temperature: Junction 111.49 °C

Surface Plot: 10
Node Temperature: Board 98.397 °C

Node Temperature: Case 87.888 °C
Node Temperature: Junction 106.98 °CSurface Plot: 13

Node Temperature: Board 90.032 °C

Node Temperature: Case 85.354 °C
Node Temperature: Junction 90.943 °C

Surface Plot: 14
Node Temperature: Board 92.417 °C

Node Temperature: Case 87.746 °C
Node Temperature: Junction 93.332 °C

MFM1714

Surface Plot: 15
Node Temperature: Board 92.911 °C

Node Temperature: Case 88.266 °C
Node Temperature: Junction 93.838 °C

Surface Plot: 17
Node Temperature: Board 91.586 °C

Node Temperature: Case 86.875 °C
Node Temperature: Junction 92.480 °C

Surface Plot: 16

Solid Temperature 82.373 °C
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85°C Ambient, 60°C Coolant Predicted Power

Housing Top Surface Temperature Plot

Hosuing Bottom Surface Temperature Plot

85°C, Sea Level

85°C, Sea Level

91.315
88.257
85.199
82.141
79.082
76.024
72.966
69.908
66.850

Solid Temperature (°C)

Housing: 1

Solid Temperature 68.562 °C

Housing: 5

Solid Temperature 79.634 °C

Housing

Solid Temperature 92.473 °C

Housing: 2

Solid Temperature 71.805 °C

Housing: 4

Solid Temperature 76.919 °C

Housing: 3

Solid Temperature 68.589 °C

91.315
88.257
85.199
82.141
79.082
76.024
72.966
69.908
66.850

Solid Temperature (°C)

Housing: 6

Solid Temperature 90.893 °C

Housing: 12

Solid Temperature 82.844 °C

Housing: 7

Solid Temperature 81.914 °C

Housing: 8

Solid Temperature 77.936 °C

Housing: 11

Solid Temperature 70.054 °C

Housing: 10

Solid Temperature 67.196 °C

Housing

Solid Temperature 69.854 °C

There is a ~13.9°C temperature gradient on the top surface of the housing.

There is about 23.7°C temperature gradient on the bottom surface of the housing.
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85°C Ambient, 60°C Coolant Predicted Power

Cold Plate Channel Temperature Cutplane
85°C, Sea Level

Cold Plate Channel Pressure Plot
85°C, Sea Level

84.998
81.884
78.769
75.654
72.539
69.424
66.310
63.195
60.080

Temperature (°C)
Temp Plane Plot

Temperature 60.331 °C

Temp Plane Plot

Temperature 60.479 °C

Temp Plane Plot

Temperature 62.611 °C

Temp Plane Plot

Temperature 63.797 °C

Temp Plane Plot

Temperature 65.709 °C

Temp Plane Plot

Temperature 66.090 °C
Temp Plane Plot

Temperature 80.677 °C

Temp Plane Plot

Temperature 66.130 °C

Temp Plane Plot

Temperature 60.182 °C

1.7294
1.5132
1.2971
1.0809
0.86471
0.64853
0.43235
0.21618
0.0000

Pressure (psi)
Pressure Plane Plot

Pressure 1.4644 psi

Pressure Plane Plot

Pressure 1.5183 psi

Pressure Plane Plot

Pressure 1.4759 psi

Pressure Plane Plot

Pressure 1.5106 psi

Pressure Plane Plot

Pressure 1.5026 psi

Pressure Plane Plot

Pressure 1.4248 psi

Pressure Plane Plot

Pressure 1.3251 psi

Pressure Plane Plot

Pressure 1.5908 psi
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23°C Ambient, 21.1°C Coolant Predicted Power

Board Surface Temperature Plot
23°C, Sea Level

Bottom Side Components Temperature Plot
23°C, Sea Level

66.782
63.065
59.348
55.631
51.914
48.197
44.480
40.763
37.046

Solid Temperature (°C)

Main Board
Node Temperature: Board 49.316 °C
Node Temperature: Case 49.533 °C
Node Temperature: Junction 49.554 °C

LTM4650

Main Board: 1
Node Temperature: Board 46.695 °C

Node Temperature: Case 39.982 °C
Node Temperature: Junction 46.174 °C

MPM3650

Main Board
Node Temperature: Board 45.888 °C

Node Temperature: Case 40.079 °C
Node Temperature: Junction 45.549 °C

MPM3686

Main Board
Node Temperature: Board 53.900 °C

Node Temperature: Case 39.470 °C
Node Temperature: Junction 55.343 °C

Falcon 1

Main Board

Solid Temperature 57.020 °C

Armada 2

Main Board

Solid Temperature 41.937 °C
Falcon 2

Main Board

Solid Temperature 55.003 °C

Main Board

Solid Temperature 42.880 °C

Main Board

Solid Temperature 47.078 °C

Armada 1

Main Board

Solid Temperature 46.262 °C

LTM4700

Main Board
Node Temperature: Board 55.024 °C

Node Temperature: Case 43.706 °C
Node Temperature: Junction 56.309 °C

77.671
73.042
68.413
63.783
59.154
54.525
49.895
45.266
40.637

Solid Temperature (°C)

Surface Plot: 18
Node Temperature: Board 66.368 °C

Node Temperature: Case 55.383 °C
Node Temperature: Junction 75.287 °C

Surface Plot: 17
Node Temperature: Board 56.813 °C

Node Temperature: Case 52.373 °C
Node Temperature: Junction 57.843 °C

Surface Plot: 15
Node Temperature: Board 58.288 °C

Node Temperature: Case 54.059 °C
Node Temperature: Junction 59.424 °C

Surface Plot: 14
Node Temperature: Board 57.860 °C

Node Temperature: Case 53.572 °C
Node Temperature: Junction 58.966 °C

Surface Plot: 13
Node Temperature: Board 55.418 °C

Node Temperature: Case 50.984 °C
Node Temperature: Junction 56.451 °C

Surface Plot: 10
Node Temperature: Board 64.334 °C

Node Temperature: Case 53.703 °C
Node Temperature: Junction 72.863 °C

DCM 3714

Surface Plot: 11
Node Temperature: Board 68.624 °C

Node Temperature: Case 57.912 °C
Node Temperature: Junction 77.671 °C

Surface Plot: 12
Node Temperature: Board 68.741 °C

Node Temperature: Case 58.335 °C
Node Temperature: Junction 77.376 °C

Surface Plot: 16

Solid Temperature 46.832 °C
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23°C Ambient, 21.1°C Coolant Predicted Power

Housing Top Surface Temperature Plot
23°C, Sea Level

Housing Bottom Surface Temperature Plot
23°C, Sea Level

57.474
53.192
48.910
44.628
40.346
36.064
31.782
27.500
23.218

Solid Temperature (°C)

Housing: 22

Solid Temperature 41.632 °C

Housing: 19

Solid Temperature 43.047 °C

Housing: 20

Solid Temperature 31.174 °C

Housing: 23

Solid Temperature 39.112 °C

Housing: 21

Solid Temperature 32.528 °C

57.474
53.192
48.910
44.628
40.346
36.064
31.782
27.500
23.218

Solid Temperature (°C)

Housing: 14

Solid Temperature 40.049 °C

Housing: 13

Solid Temperature 57.161 °C

Housing: 16

Solid Temperature 31.511 °C

Housing: 17

Solid Temperature 33.799 °C

Housing: 18

Solid Temperature 41.257 °C

Housing: 15

Solid Temperature 46.428 °C

There is a ~11.9°C temperature gradient on the top surface of the housing.

There is about 35.6°C temperature gradient on the top surface of the housing.
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23°C Ambient, 21.1°C Coolant Predicted Power

Cold Plate Channel Temperature Cutplane
23°C, Sea Level

Cold Plate Channel Pressure Cutplane
23°C, Sea Level

44.025
41.171
38.317
35.463
32.609
29.755
26.901
24.048
21.194

Temperature (°C)

Temp Plane Plot

Temperature 25.887 °C

Temp Plane Plot

Temperature 25.871 °C

Temp Plane Plot

Temperature 42.450 °C

Temp Plane Plot

Temperature 27.391 °C

Temp Plane Plot

Temperature 21.349 °C

Temp Plane Plot

Temperature 21.454 °C

Temp Plane Plot

Temperature 21.576 °C

Temp Plane Plot

Temperature 23.696 °C

Temp Plane Plot

Temperature 24.082 °C

4.3530
3.8089
3.2648
2.7207
2.1765
1.6324
1.0883
0.54416
2.9046E-05

Pressure (psi)

Pressure Plane Plot

Pressure 3.0960 psi

Pressure Plane Plot

Pressure 3.1927 psi

Pressure Plane Plot

Pressure 2.8511 psi

Pressure Plane Plot

Pressure 2.3984 psi

Pressure Plane Plot

Pressure 2.2983 psi

Pressure Plane Plot

Pressure 3.2634 psi

Pressure Plane Plot

Pressure 3.6153 psi

Pressure Plane Plot

Pressure 3.2301 psi
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85°C Ambient, 30°C Coolant Predicted Power

Board Surface Temperature Plot
85°C, Sea Level

Bottom Side Components Temperature Plot
85°C, Sea Level

75.880
72.220
68.560
64.900
61.240
57.580
53.920
50.260
46.600

Solid Temperature (°C)

LTM4700

Main Board
Node Temperature: Board 64.642 °C

Node Temperature: Case 53.259 °C
Node Temperature: Junction 65.904 °C

Main Board

Node Temperature: Board 59.091 °C
Node Temperature: Case 59.303 °C

Node Temperature: Junction 59.326 °C

LTM4650

Main Board

Node Temperature: Board 56.184 °C
Node Temperature: Case 49.328 °C

Node Temperature: Junction 55.611 °C

MPM3650

Main Board

Node Temperature: Board 55.355 °C
Node Temperature: Case 49.478 °C

Node Temperature: Junction 55.003 °C

MPM3686

Main Board
Node Temperature: Board 63.327 °C

Node Temperature: Case 48.612 °C
Node Temperature: Junction 64.721 °C

Main Board

Solid Temperature 56.535 °C

Main Board

Solid Temperature 52.276 °C

Falcon 2

Main Board

Solid Temperature 63.992 °C

Armada 2

Main Board

Solid Temperature 51.369 °C

Falcon 1

Main Board

Solid Temperature 66.094 °C

Armada 1

Main Board

Solid Temperature 55.830 °C

89.310
84.602
79.894
75.186
70.479
65.771
61.063
56.355
51.647

Solid Temperature (°C)

Surface Plot: 18
Node Temperature: Board 77.431 °C

Node Temperature: Case 67.023 °C
Node Temperature: Junction 86.621 °C

DCM 3714

Surface Plot: 11
Node Temperature: Board 79.927 °C

Node Temperature: Case 69.928 °C
Node Temperature: Junction 89.310 °C

Surface Plot: 12
Node Temperature: Board 80.048 °C

Node Temperature: Case 70.370 °C
Node Temperature: Junction 89.026 °C

Surface Plot: 10
Node Temperature: Board 75.461 °C

Node Temperature: Case 65.460 °C
Node Temperature: Junction 84.286 °C

Surface Plot: 13
Node Temperature: Board 66.626 °C

Node Temperature: Case 62.755 °C
Node Temperature: Junction 67.941 °C

Surface Plot: 14
Node Temperature: Board 69.130 °C

Node Temperature: Case 65.546 °C
Node Temperature: Junction 70.588 °C

MFM1714

Surface Plot: 15
Node Temperature: Board 69.567 °C

Node Temperature: Case 65.986 °C
Node Temperature: Junction 71.026 °C

Surface Plot: 17
Node Temperature: Board 67.944 °C

Node Temperature: Case 64.043 °C
Node Temperature: Junction 69.243 °C

Surface Plot: 16

Solid Temperature 57.639 °C
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85°C Ambient, 30°C Coolant Predicted Power

Housing Top Surface Temperature Plot
85°C, Sea Level

Hosuing Bottom Surface Temperature Plot
85°C, Sea Level

69.512
64.854
60.195
55.537
50.879
46.221
41.563
36.905
32.247

Solid Temperature (°C)

Housing: 30

Solid Temperature 40.486 °C

Housing: 32

Solid Temperature 43.471 °C Housing: 33

Solid Temperature 46.271 °C

Housing: 34

Solid Temperature 55.147 °C

Housing: 31

Solid Temperature 51.703 °C

69.512
64.854
60.195
55.537
50.879
46.221
41.563
36.905
32.247

Solid Temperature (°C)

Housing: 28

Solid Temperature 44.449 °C

Housing: 24

Solid Temperature 69.165 °C

Housing: 25

Solid Temperature 67.064 °C

Housing: 26

Solid Temperature 55.032 °C

Housing: 29

Solid Temperature 49.217 °C

Housing: 27

Solid Temperature 41.677 °C

There is a ~11.3°C temperature gradient on the top surface of the housing.

There is about 27.5°C temperature gradient on the top surface of the housing.
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85°C Ambient, 30°C Coolant Predicted Power

Cold Plate Channel Temperature Cutplane
85°C, Sea Level

Cold Plate Channel Pressure Cutplane
85°C, Sea Level

85.000
78.139
71.277
64.415
57.553
50.692
43.830
36.968
30.106

Temperature (°C)

Temp Plane Plot

Temperature 51.598 °C

Temp Plane Plot

Temperature 35.422 °C

Temp Plane Plot

Temperature 34.936 °C

Temp Plane Plot

Temperature 33.364 °C

Temp Plane Plot

Temperature 32.846 °C

Temp Plane Plot

Temperature 30.552 °C

Temp Plane Plot

Temperature 30.404 °C

Temp Plane Plot

Temperature 30.302 °C

Temp Plane Plot

Temperature 36.906 °C

2.3300
2.0388
1.7475
1.4563
1.1650
0.87375
0.58250
0.29125
0.0000

Pressure (psi)

Pressure Plane Plot

Pressure 1.7359 psi

Pressure Plane 
Plot
Pressure 1.6258 psi

Pressure Plane Plot

Pressure 1.7840 psi

Pressure Plane Plot

Pressure 1.4690 psi

Pressure Plane Plot

Pressure 2.3257 psi

Pressure Plane Plot

Pressure 1.9505 psi

Pressure Plane Plot

Pressure 1.7471 psi

Pressure Plane Plot

Pressure 1.7842 psi



19CF-020400-54 Thermal Analysis

-40°C Ambient, 15°C Coolant Predicted Power

Board Surface Temperature Plot
-40°C, Sea Level

Bottom Side Components Temperature Plot
-40°C, Sea Level

57.965
54.014
50.064
46.113
42.162
38.211
34.261
30.310
26.359

Solid Temperature (°C)

LTM4700

Main Board
Node Temperature: Board 44.666 °C

Node Temperature: Case 33.553 °C
Node Temperature: Junction 46.025 °C

Main Board

Node Temperature: Board 37.991 °C
Node Temperature: Case 38.209 °C

Node Temperature: Junction 38.229 °C

LTM4650

Main Board

Node Temperature: Board 36.050 °C
Node Temperature: Case 29.600 °C

Node Temperature: Junction 35.624 °C

MPM3650

Main Board

Node Temperature: Board 35.159 °C
Node Temperature: Case 29.432 °C

Node Temperature: Junction 34.836 °C

MPM3686

Main Board
Node Temperature: Board 43.600 °C

Node Temperature: Case 29.798 °C
Node Temperature: Junction 45.151 °C

Main Board

Solid Temperature 37.524 °C

Main Board

Solid Temperature 33.483 °C

Falcon 2

Main Board

Solid Temperature 46.757 °C

Armada 2

Main Board

Solid Temperature 32.511 °C

Falcon 1

Main Board

Solid Temperature 48.231 °C

Armada 1

Main Board

Solid Temperature 35.175 °C

61.314
57.123
52.931
48.740
44.549
40.358
36.167
31.975
27.784

Solid Temperature (°C)

Surface Plot: 18
Node Temperature: Board 51.307 °C

Node Temperature: Case 39.239 °C
Node Temperature: Junction 59.716 °C

DCM 3714

Surface Plot: 11
Node Temperature: Board 53.009 °C

Node Temperature: Case 40.719 °C
Node Temperature: Junction 61.314 °C

Surface Plot: 12
Node Temperature: Board 52.993 °C

Node Temperature: Case 41.123 °C
Node Temperature: Junction 60.940 °C

Surface Plot: 10
Node Temperature: Board 49.831 °C

Node Temperature: Case 38.107 °C
Node Temperature: Junction 57.846 °C

Surface Plot: 13
Node Temperature: Board 40.751 °C

Node Temperature: Case 35.100 °C
Node Temperature: Junction 41.175 °C

Surface Plot: 14
Node Temperature: Board 42.597 °C

Node Temperature: Case 36.785 °C
Node Temperature: Junction 42.941 °C

MFM1714

Surface Plot: 15
Node Temperature: Board 69.567 °C

Node Temperature: Case 65.986 °C
Node Temperature: Junction 71.026 °C

Surface Plot: 17
Node Temperature: Board 41.640 °C

Node Temperature: Case 35.966 °C
Node Temperature: Junction 42.053 °C

Surface Plot: 16

Solid Temperature 33.337 °C
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-40°C Ambient, 15°C Coolant Predicted Power

Housing Top Surface Temperature Cutplane
-40°C, Sea Level

Housing Bottom Surface Temperature Cutplane
-40°C, Sea Level

41.997
38.678
35.360
32.041
28.723
25.404
22.085
18.767
15.448

Solid Temperature (°C) Housing: 34

Solid Temperature 31.023 °C

Housing: 31

Solid Temperature 34.211 °C

Housing: 30

Solid Temperature 22.975 °C

Housing: 32

Solid Temperature 22.499 °C

Housing: 33

Solid Temperature 24.743 °C

41.997
38.678
35.360
32.041
28.723
25.404
22.085
18.767
15.448

Solid Temperature (°C)

Housing: 39

Solid Temperature 22.700 °C

Housing: 35

Solid Temperature 39.986 °C

Housing: 36

Solid Temperature 23.792 °C

Housing: 37

Solid Temperature 30.310 °C

Housing: 38

Solid Temperature 27.561 °C

Housing: 40

Solid Temperature 20.350 °C

Housing: 41

Solid Temperature 32.644 °C

There is a ~11.8°C temperature gradient on the top surface of the housing.

There is about 19.6°C temperature gradient on the top surface of the housing.
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-40°C Ambient, 15°C Coolant Predicted Power

Cold Plate Temperature Cutplane
-40°C, Sea Level

35.379
25.925
16.471
7.0174
-2.4364
-11.89
-21.344
-30.789
-40.251

Temperature (°C) Temp Plane Plot

Temperature 33.463 °C

Temp Plane Plot

Temperature 18.089 °C

Temp Plane Plot

Temperature 18.651 °C

Temp Plane Plot

Temperature 16.897 °C

Temp Plane Plot

Temperature 17.112 °C

Temp Plane Plot

Temperature 15.293 °C

Temp Plane Plot

Temperature 15.212 °C
Temp Plane Plot

Temperature 15.143 °C

Temp Plane Plot

Temperature 18.849 °C

Cold Plate Channel Pressure Cutplane
-40°C, Sea Level

2.3300
2.0388
1.7475
1.4563
1.650
-0.87375
-0.58250
-0.29125
0.0000

Pressure (psi)

Pressure Plane Plot

Pressure 4.4052 psi

Pressure Plane Plot

Pressure 3.7911 psi

Pressure Plane Plot

Pressure 4.4559 psi

Pressure Plane Plot

Pressure 3.0756 psi

Pressure Plane Plot

Pressure 5.8625 psi

Pressure Plane Plot

Pressure 4.9688 psi

Pressure Plane Plot

Pressure 4.3540 psi

Pressure Plane Plot

Pressure 4.1567 psi
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-40°C Ambient, -17.77°C Coolant Predicted Power

Board Surface Temperature Plot
-40°C, Sea Level

Housing Bottom Surface Temperature Cutplane
-40°C, Sea Level

MPM3650

Main Board

Node Temperature: Board 7.3709 °C
Node Temperature: Case 1.5076 °C

Node Temperature: Junction 7.0216 °C

27.960
24.280
20.601
16.921
13.242
9.5621
5.8825
2.2029
-1.4767

Solid Temperature (°C)

LTM4700

Main Board
Node Temperature: Board 16.523 °C

Node Temperature: Case 5.1566 °C
Node Temperature: Junction 17.790 °C

Main Board

Node Temperature: Board 10.874 °C
Node Temperature: Case 11.097 °C

Node Temperature: Junction 11.114 °C

LTM4650

Main Board

Node Temperature: Board 8.1220 °C
Node Temperature: Case 1.3249 °C

Node Temperature: Junction 7.5710 °C

MPM3686

Main Board
Node Temperature: Board 15.424 °C

Node Temperature: Case 0.92670 °C
Node Temperature: Junction 16.855 °C

Main Board

Solid Temperature 8.4110 °C

Main Board

Solid Temperature 4.2292 °C

Falcon 2

Main Board

Solid Temperature 16.116 °C

Armada 2

Main Board

Solid Temperature 3.2776 °C

Falcon 1

Main Board

Solid Temperature 18.384 °C

Armada 1

Main Board

Solid Temperature 7.6399 °C

39.413
34.734
30.054
25.375
20.696
16.016
11.337
6.6574
1.9780

Solid Temperature (°C)

Surface Plot: 18
Node Temperature: Board 28.419 °C

Node Temperature: Case 16.932 °C
Node Temperature: Junction 37.102 °C

DCM 3714

Surface Plot: 11
Node Temperature: Board 30.617 °C

Node Temperature: Case 19.372 °C
Node Temperature: Junction 39.413 °C

Surface Plot: 12
Node Temperature: Board 30.770 °C

Node Temperature: Case 19.833 °C
Node Temperature: Junction 39.156 °C

Surface Plot: 10
Node Temperature: Board 26.263 °C

Node Temperature: Case 15.079 °C
Node Temperature: Junction 34.532 °C

Surface Plot: 13
Node Temperature: Board 17.114 °C

Node Temperature: Case 12.283 °C
Node Temperature: Junction 17.948 °C

Surface Plot: 14
Node Temperature: Board 19.614 °C

Node Temperature: Case 15.010 °C
Node Temperature: Junction 20.562 °C

MFM1714

Surface Plot: 15
Node Temperature: Board 20.075 °C

Node Temperature: Case 15.501 °C
Node Temperature: Junction 21.038 °C

Surface Plot: 17
Node Temperature: Board 18.614 °C

Node Temperature: Case 13.809 °C
Node Temperature: Junction 19.461 °C

Surface Plot: 16

Solid Temperature 8.2616 °C



23CF-020400-54 Thermal Analysis

-40°C Ambient, 15°C Coolant Predicted Power

Housing Top Surface Temperature Plot
-40°C, Sea Level

Housing Bottom Surface Temperature Plot
-40°C, Sea Level

18.869
14.565
10.262
5.9576
1.6536
-2.6503
-6.9542
-11.258
-15.562

Solid Temperature (°C)

Housing: 43

Solid Temperature -7.8642 °C

Housing: 31

Solid Temperature 3.1178 °C

Housing: 44

Solid Temperature -4.7789 °C

Housing: 46

Solid Temperature 7.0991 °C

Housing: 42

Solid Temperature 4.2698 °C

18.869
14.565
10.262
5.9576
1.6536
-2.6503
-6.9542
-11.258
-15.562

Solid Temperature (°C)

Housing: 39

Solid Temperature -3.946 °CHousing: 35

Solid Temperature 18.757 °C

Housing: 36

Solid Temperature 8.4733 °C

Housing: 37

Solid Temperature 5.5608 °C

Housing: 38

Solid Temperature 0.0038142 °C

Housing: 40

Solid Temperature -8.380 °C

Housing: 41

Solid Temperature 8.7394 °C

There is a ~11.8°C temperature gradient on the top surface of the housing.

There is about 19.6°C temperature gradient on the top surface of the housing.
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-40°C Ambient, -17.77°C Coolant Predicted Power

Cold Plate Channel Temperature Cutplane
-40°C, Sea Level

Cold Plate Channel Pressure Cutplane
-40°C, Sea Level

5.3192
-0.38688
-6.093
-11.799
-17.505
-23.211
-28.917
-34.623
-40.33

Temperature (°C) Temp Plane Plot

Temperature 3.7644 °C

Temp Plane Plot

Temperature -13.194 °C

Temp Plane Plot

Temperature -12.824 °C
Temp Plane Plot

Temperature -15.243 °C

Temp Plane Plot

Temperature -14.41 °C

Temp Plane Plot

Temperature -17.322 °C

Temp Plane Plot

Temperature -17.42 °C

Temp Plane Plot

Temperature -17.515 °C

Temp Plane Plot

Temperature -11.902 °C

2.3300
2.0388
1.7475
1.4563
1.650
-0.87375
-0.58250
-0.29125
0.0000

Pressure (psi)

Pressure Plane Plot

Pressure 7.5089 psi

Pressure Plane Plot

Pressure 6.7606 psi

Pressure Plane Plot

Pressure 8.3294 psi

Pressure Plane Plot

Pressure 5.1558 psi

Pressure Plane Plot
Pressure 11.455 psi

Pressure Plane Plot

Pressure 9.5126 psi

Pressure Plane Plot

Pressure 8.0922 psi

Pressure Plane Plot

Pressure 8.1059 psi



25CF-020400-54 Thermal Analysis

Worst Case - 85°C Ambient, 60°C Coolant WC Power

Housing Top Surface Temperature Plot
85°C, Sea Level

Housing Bottom Surface Temperature Plot
85°C, Sea Level

158.83
149.35
139.87
130.39
120.90
111.42
101.94
92.453
82.970

Solid Temperature (°C)

LTM4700

Main Board
Node Temperature: Board 128.88 °C

Node Temperature: Case 104.88 °C
Node Temperature: Junction 132.19 °C

Main Board
Node Temperature: Board 114.70 °C
Node Temperature: Case 115.34 °C
Node Temperature: Junction 115.41 °C

LTM4650

Main Board

Node Temperature: Board 109.91 °C
Node Temperature: Case 96.498 °C

Node Temperature: Junction 109.43 °C

MPM3650

Main Board

Node Temperature: Board 105.46 °C
Node Temperature: Case 45.916 °C

Node Temperature: Junction 104.84 °C

MPM3686

Main Board
Node Temperature: Board 121.98 °C

Node Temperature: Case 93.932 °C
Node Temperature: Junction 125.00 °C

Main Board

Solid Temperature 108.30 °C

Main Board

Solid Temperature 100.07 °C

Falcon 2

Main Board

Solid Temperature 132.05 °C

Armada 2

Main Board

Solid Temperature 97.190 °C

Falcon 1

Main Board

Solid Temperature 136.37 °C

Armada 1

Main Board

Solid Temperature 107.29 °C

161.89
152.45
143.02
133.58
124.15
114.71
105.28
95.841
95.406

Solid Temperature (°C)

Surface Plot: 18
Node Temperature: Board 137.18 °C

Node Temperature: Case 114.26 °C
Node Temperature: Junction 155.68 °C

DCM 3714

Surface Plot: 11
Node Temperature: Board 141.17 °C

Node Temperature: Case 118.29 °C
Node Temperature: Junction 159.69 °C

Surface Plot: 12
Node Temperature: Board 142.69 °C

Node Temperature: Case 119.48 °C
Node Temperature: Junction 161.89 °C

Surface Plot: 10

Node Temperature: Board 134.87 °C

Node Temperature: Case 111.57 °C
Node Temperature: Junction 154.03 °C

Surface Plot: 13
Node Temperature: Board 116.52 °C

Node Temperature: Case 105.86 °C
Node Temperature: Junction 118.02 °C

Surface Plot: 14
Node Temperature: Board 121.05 °C

Node Temperature: Case 110.23 °C
Node Temperature: Junction 122.47 °C

MFM1714

Surface Plot: 15
Node Temperature: Board 122.09 °C

Node Temperature: Case 111.20 °C
Node Temperature: Junction 123.47 °C

Surface Plot: 17
Node Temperature: Board 119.20 °C

Node Temperature: Case 108.63 °C
Node Temperature: Junction 120.74 °C

Surface Plot: 16

Solid Temperature 103.67 °C



26 CF-020400-54 Thermal Analysis

Worst Case - 85°C Ambient, 60°C Coolant WC Power

Cold Plate Channel Temperature Cutplane
85°C, Sea Level

Cold Plate Channel Pressure Cutplane
85°C, Sea Level

158.83
149.35
139.87
130.39
120.90
111.42
101.94
92.453
82.970

Solid Temperature (°C)

Housing: 44

Solid Temperature 75.183 °C

Housing: 46

Solid Temperature 97.425 °C

Housing: 44

Solid Temperature 105.28 °C

Housing: 43

Solid Temperature 76.814 °C

Housing: 45

Solid Temperature 94.551 °C

There is a ~30.0°C temperature gradient on the top surface of the housing.

158.83
149.35
139.87
130.39
120.90
111.42
101.94
92.453
82.970

Solid Temperature (°C)

Housing: 48

Solid Temperature 91.310 °C

Housing: 47

Solid Temperature 116.54 °C

Housing: 51

Solid Temperature 71.512 °C

Housing: 50

Solid Temperature 77.486 °C Housing: 49

Solid Temperature 83.911 °C

Housing: 52

Solid Temperature 92.064 °C

There is about 40°C temperature gradient on the top surface of the housing.



27CF-020400-54 Thermal Analysis

Worst Case - 85°C Ambient, 60°C Coolant WC Power

Cold Plate Channel Temperature Cutplane
85°C, Sea Level

Cold Plane Channel Pressure Cutplane
85°C, Sea Level

108.15
102.14
96.143
90.142
84.140
78.138
72.137
66.135
60.134

Solid Temperature (°C)

Temp Plane Plot

Temperature 101.54 °C

Temp Plane Plot

Temperature 71.951 °C

Temp Plane Plot

Temperature 71.270 °C

Temp Plane Plot

Temperature 67.421 °C

Temp Plane Plot

Temperature 65.206 °C

Temp Plane Plot

Temperature 60.846 °C

Temp Plane Plot

Temperature 60.556 °CTemp Plane Plot

Temperature 60.315 °C

Temp Plane Plot

Temperature 71.956 °C

1.6000
1.4000
1.2000
1.0000
0.80000
0.60000
0.40000
0.20000
0.0000

Pressure (psi)

Pressure Plane Plot

Pressure 1.4816 psi

Pressure Plane Plot

Pressure 1.4069 psi

Pressure Plane Plot

Pressure 1.4446 psi

Pressure Plane Plot

Pressure 1.3113 psi

Pressure Plane Plot

Pressure 1.5721 psi

Pressure Plane Plot

Pressure 1.4968 psi

Pressure Plane Plot

Pressure 1.4546 psi

Pressure Plane Plot

Pressure 1.4885 psi



28 CF-020400-54 Thermal Analysis

Worst Case - 85°C Ambient, 30°C Coolant WC Power

Board Surface Temperature Plot
85°C, Sea Level

Bottom Side Components Temperature Plot
85°C, Sea Level

127.99
118.96
109.93
100.90
91.865
82.834
73.803
64.772
55.742

Solid Temperature (°C)

LTM4700

Main Board
Node Temperature: Board 99.276 °C

Node Temperature: Case 74.597 °C
Node Temperature: Junction 102.34 °C

Main Board

Node Temperature: Board 86.708 °C
Node Temperature: Case 87.364 °C
Node Temperature: Junction 87.422 °C

LTM4650

Main Board

Node Temperature: Board 81.224 °C
Node Temperature: Case 67.188 °C

Node Temperature: Junction 80.522 °C

MPM3686

Main Board
Node Temperature: Board 94.410 °C

Node Temperature: Case 65.885 °C
Node Temperature: Junction 97.354 °C

Main Board

Solid Temperature 79.728 °C

Main Board

Solid Temperature 71.364 °C

Falcon 2

Main Board

Solid Temperature 100.68 °C

Armada 2

Main Board

Solid Temperature 68.145 °C

MPM3650

Main Board

Node Temperature: Board 78.047 °C
Node Temperature: Case 66.579 °C

Node Temperature: Junction 77.399 °C

Falcon 1

Main Board

Solid Temperature 105.96 °C

Armada 1

Main Board

Solid Temperature 78.672 °C

140.36
130.56
120.76
110.96
101.16
91.361
81.560
71.760
61.959

Solid Temperature (°C)

Surface Plot: 18
Node Temperature: Board 115.03 °C

Node Temperature: Case 92.452 °C
Node Temperature: Junction 133.69 °C

DCM 3714

Surface Plot: 11
Node Temperature: Board 119.14 °C

Node Temperature: Case 96.885 °C
Node Temperature: Junction 137.95 °C

Surface Plot: 12
Node Temperature: Board 120.89 °C

Node Temperature: Case 98.256 °C
Node Temperature: Junction 140.36 °C

Surface Plot: 10
Node Temperature: Board 112.01 °C

Node Temperature: Case 88.994 °C
Node Temperature: Junction 131.30 °C

Surface Plot: 13
Node Temperature: Board 93.040 °C

Node Temperature: Case 83.272 °C
Node Temperature: Junction 94.981 °C

Surface Plot: 14
Node Temperature: Board 97.928 °C

Node Temperature: Case 88.351 °C
Node Temperature: Junction 99.965 °C

MFM1714

Surface Plot: 15

Node Temperature: Board 99.131 °C

Node Temperature: Case 89.477 °C

Node Temperature: Junction 101.13 °C

Surface Plot: 17
Node Temperature: Board 96.155 °C

Node Temperature: Case 86.475 °C
Node Temperature: Junction 98.140 °C

Surface Plot: 16

Solid Temperature 77.340 °C



29CF-020400-54 Thermal Analysis

96.430
88.457
80.483
72.509
64.535
56.562
48.588
40.614
32.641

Solid Temperature (°C)

Housing: 62

Solid Temperature 81.734 °C

Housing: 61

Solid Temperature 59.853 °C

Housing: 58

Solid Temperature 95.754 °C

Housing: 59

Solid Temperature 45.778 °C

Housing: 60

Solid Temperature 52.102 °C

Housing: 63

Solid Temperature 66.071 °C

Worst Case - 85°C Ambient, 60°C Coolant WC Power

Housing Top Surface Temperature Plot
85°C, Sea Level

Housing Bottom Surface Temperature Plot
85°C, Sea Level

Housing: 55

Solid Temperature 48.944 °C

96.430
88.457
80.483
72.509
64.535
56.562
48.588
40.614
32.641

Solid Temperature (°C)

Housing: 56

Solid Temperature 65.090 °C

Housing: 53

Solid Temperature 74.999 °C

Housing: 54

Solid Temperature 48.345 °C

Housing: 57

Solid Temperature 66.361 °C

There is a ~26.7°C temperature gradient on the top surface of the housing.

There is about 49.9°C temperature gradient on the top surface of the housing.
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Worst Case - 85°C Ambient, 30°C Coolant WC Power

Cold Plate Channel Temperature Cutplane
85°C, Sea Level

Cold Plate Channel Pressure Cutplane
85°C, Sea Level

85.000
78.144
71.288
64.433
57.577
50.721
43.865
37.010
30.154

Temperature (°C)

Temp Plane Plot

Temperature 42.021 °C

Temp Plane Plot

Temperature 41.481 °C

Temp Plane Plot

Temperature 35.867 °C

Temp Plane Plot

Temperature 36.404 °C

Temp Plane Plot

Temperature 30.957 °C

Temp Plane Plot

Temperature 30.639 °C
Temp Plane Plot

Temperature 30.435 °C

Temp Plane Plot

Temperature 72.045 °C

Temp Plane Plot

Temperature 43.922 °C

2.0000
1.7500
1.5000
1.2500
1.0000
0.75000
0.50000
0.25000
0.0000

Pressure (psi)

Pressure Plane Plot

Pressure 1.5187 psi

Pressure Plane Plot

Pressure 1.4294 psi

Pressure Plane Plot

Pressure 1.5197 psi

Pressure Plane Plot

Pressure 1.3279 psi

Pressure Plane Plot

Pressure 1.9611 psi

Pressure Plane Plot

Pressure 1.6618 psi

Pressure Plane Plot

Pressure 1.5011 psi

Pressure Plane Plot

Pressure 1.5401 psi
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Worst Case - 23°C Ambient, 21.1°C Coolant WC Power

Board Surface Temperature Plot
23°C, Sea Level

Bottom Side Components Temperature Plot
23°C, Sea Level

116.35
107.69
99.042
90.389
81.737
73.084
64.431
55.779
47.126

Solid Temperature (°C)

LTM4700

Main Board
Node Temperature: Board 87.519 °C

Node Temperature: Case 62.790°C
Node Temperature: Junction 90.565 °C

Main Board

Node Temperature: Board 74.402 °C
Node Temperature: Case 75.058 °C
Node Temperature: Junction 75.116 °C

LTM4650

Main Board

Node Temperature: Board 68.869 °C
Node Temperature: Case 54.737 °C

Node Temperature: Junction 68.132 °C

MPM3650

Main Board

Node Temperature: Board 65.765 °C
Node Temperature: Case 54.249 °C

Node Temperature: Junction 65.108 °C

MPM3686

Main Board
Node Temperature: Board 82.442 °C

Node Temperature: Case 53.981 °C
Node Temperature: Junction 85.397 °C

Main Board

Solid Temperature 69.248 °C

Main Board

Solid Temperature 60.956 °C

Falcon 2

Main Board

Solid Temperature 90.509 °C

Armada 2

Main Board

Solid Temperature 58.659 °C

Falcon 1

Main Board

Solid Temperature 94.286 °C

Armada 1

Main Board

Solid Temperature 66.210 °C

Surface Plot: 18
Node Temperature: Board 102.26 °C

Node Temperature: Case 78.873 °C
Node Temperature: Junction 120.55 °C

DCM 3714

Surface Plot: 12

Node Temperature: Board 108.29 °C

Node Temperature: Case 84.735 °C

Node Temperature: Junction 127.33 °C

Surface Plot: 11

Node Temperature: Board 106.98 °C

Node Temperature: Case 83.738 °C

Node Temperature: Junction 125.33 °C

Surface Plot: 10
Node Temperature: Board 110.65 °C

Node Temperature: Case 76.771 °C
Node Temperature: Junction 119.54 °C

Surface Plot: 13
Node Temperature: Board 81.117 °C

Node Temperature: Case 70.627 °C
Node Temperature: Junction 82.697 °C

Surface Plot: 14
Node Temperature: Board 85.458 °C

Node Temperature: Case 75.037 °C
Node Temperature: Junction 87.073 °C

MFM1714

Surface Plot: 15
Node Temperature: Board 86.261 °C

Node Temperature: Case 75.756 °C
Node Temperature: Junction 87.834 °C

Surface Plot: 17
Node Temperature: Board 83.131 °C

Node Temperature: Case 72.777 °C
Node Temperature: Junction 84.779 °C

Surface Plot: 16

Solid Temperature 64.925 °C

127.33
117.86
108.40
98.939
89.476
80.014
70.551
61.088
51.625

Solid Temperature (°C)
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Worst Case - 23°C Ambient, 21.1°C Coolant WC Power

Housing Top Surface Temperature Plot
23°C, Sea Level

Hosuing Bottom Surface Temperature Plot
23°C, Sea Level

82.847
75.473
68.099
60.724
53.350
45.976
38.602
31.227
23.853

Temperature (°C)

Housing: 72

Solid Temperature 39.800 °C

Housing: 73

Solid Temperature 45.823 °C

Housing: 70

Solid Temperature 63.039 °C

Housing: 71

Solid Temperature 38.707 °C

Housing: 74

Solid Temperature 49.559 °C

Housing: 68

Solid Temperature 64.941 °C

Housing: 67

Solid Temperature 49.326 °C

Housing: 64

Solid Temperature 81.720 °C

Housing: 65

Solid Temperature 36.843 °C

Housing: 66

Solid Temperature 41.479 °C

Housing: 69

Solid Temperature 53.267 °C

82.847
75.473
68.099
60.724
53.350
45.976
38.602
31.227
23.853

Temperature (°C)

There is a ~24.3°C temperature gradient on the top surface of the housing.

There is about 44.9°C temperature gradient on the top surface of the housing.
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Worst Case - 23°C Ambient, 21.1°C Coolant WC Power

Cold Plate Channel Temperature Cutplane
23°C, Sea Level

Cold Plate Channel Pressure Cutplane
23°C, Sea Level

65.674
60.120
54.566
49.012
43.458
37.905
32.351
26.797
21.243

Temperature (°C)

Temp Plane Plot

Temperature 30.940 °C

Temp Plane Plot

Temperature 30.057 °C

Temp Plane Plot

Temperature 26.312 °C

Temp Plane Plot

Temperature 26.222 °C

Temp Plane Plot

Temperature 21.870 °C

Temp Plane Plot

Temperature 21.646 °C

Temp Plane Plot

Temperature 21.479 °C

Temp Plane Plot

Temperature 61.160 °C

Temp Plane Plot

Temperature 33.555 °C

3.3407
2.9231
2.5055
2.0879
1.6704
1.2528
0.83519
0.41761
2.8956E-05

Pressure (psi)

Pressure Plane Plot

Pressure 2.2126 psi

Pressure Plane Plot

Pressure 2.0800 psi

Pressure Plane Plot

Pressure 2.3625 psi

Pressure Plane Plot

Pressure 1.8486 psi

Pressure Plane Plot

Pressure 3.2869 psi

Pressure Plane Plot

Pressure 2.6272 psi

Pressure Plane Plot

Pressure 2.2651 psi

Pressure Plane Plot

Pressure 2.2938 psi
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Worst Case - -40°C Ambient, 15°C Coolant WC Power

Board Surface Temperature Plot
-40°C, Sea Level

Bottom Side Components Temperature Plot
-40°C, Sea Level

108.68
99.738
90.795
81.852
72.909
63.966
55.024
46.081
37.138

Solid Temperature (°C)

LTM4700

Main Board
Node Temperature: Board 78.573 °C

Node Temperature: Case 54.069°C
Node Temperature: Junction 81.700 °C

Main Board

Node Temperature: Board 64.874 °C
Node Temperature: Case 65.536 °C
Node Temperature: Junction 65.590 °C

LTM4650

Main Board

Node Temperature: Board 60.202 °C
Node Temperature: Case 46.477 °C

Node Temperature: Junction 59.612 °C

MPM3650

Main Board

Node Temperature: Board 57.236 °C
Node Temperature: Case 45.916 °C

Node Temperature: Junction 56.617 °C

MPM3686

Main Board
Node Temperature: Board 73.961 °C

Node Temperature: Case 46.199 °C
Node Temperature: Junction 77.037 °C

Main Board

Solid Temperature 60.870 °C

Main Board

Solid Temperature 52.759 °C

Falcon 2

Main Board

Solid Temperature 83.296 °C

Armada 2

Main Board

Solid Temperature 50.130 °C

Falcon 1

Main Board

Solid Temperature 86.691 °C

Armada 1

Main Board

Solid Temperature 57.327 °C

108.68
99.738
90.795
81.852
72.909
63.966
55.024
46.081
37.138

Solid Temperature (°C)

Surface Plot: 18
Node Temperature: Board 88.759 °C

Node Temperature: Case 63.928 °C
Node Temperature: Junction 106.36 °C

DCM 3714

Surface Plot: 12
Node Temperature: Board 93.821 °C

Node Temperature: Case 68.475 °C
Node Temperature: Junction 112.02 °C

Surface Plot: 11
Node Temperature: Board 92.381 °C

Node Temperature: Case 67.262 °C
Node Temperature: Junction 109.85 °C

Surface Plot: 10
Node Temperature: Board 86.842 °C

Node Temperature: Case 61.492 °C
Node Temperature: Junction 105.04 °C

Surface Plot: 13
Node Temperature: Board 67.169 °C

Node Temperature: Case 55.183 °C
Node Temperature: Junction 68.001 °C

Surface Plot: 14
Node Temperature: Board 71.132 °C

Node Temperature: Case 58.880 °C
Node Temperature: Junction 71.831 °C

MFM1714

Surface Plot: 15
Node Temperature: Board 71.976 °C

Node Temperature: Case 59.712 °C
Node Temperature: Junction 72.669 °C

Surface Plot: 17
Node Temperature: Board 69.303 °C

Node Temperature: Case 57.425 °C
Node Temperature: Junction 70.189 °C

Surface Plot: 16

Solid Temperature 52.429 °C



35CF-020400-54 Thermal Analysis

Worst Case - -40°C Ambient, 15°C Coolant WC Power

Housing Top Surface Temperature Plot
-40°C, Sea Level

Housing Bottom Surface Temperature Plot
-40°C, Sea Level

72.836
65.794
58.752
51.711
44.669
37.628
30.586
23.544
16.503

Solid Temperature (°C)

Housing: 72

Solid Temperature 29.254 °C

Housing: 73

Solid Temperature 36.434 °C

Housing: 70

Solid Temperature 55.676 °C

Housing: 71

Solid Temperature 31.065 °C

Housing: 74

Solid Temperature 39.013 °C

72.836
65.794
58.752
51.711
44.669
37.628
30.586
23.544
16.503

Solid Temperature (°C)

Housing: 79

Solid Temperature 46.703 °C

Housing: 76

Solid Temperature 43.359 °C

Housing: 80

Solid Temperature 49.278 °C

Housing: 77

Solid Temperature 26.980 °C

Housing: 78

Solid Temperature 31.334 °C

Housing: 75

Solid Temperature 66.028 °C

There is a ~24.3°C temperature gradient on the top surface of the housing.

There is about 44.9°C temperature gradient on the top surface of the housing.
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Worst Case - -40°C Ambient, 15°C Coolant WC Power

Cold Plate Channel Temperature Cutplane
-40°C, Sea Level

Cold Plate Channel Pressure Cutplane
-40°C, Sea Level

58.266
45.817
33.367
20.918
8.4685
-3.9808
-16.43
-28.88
-41.329

Temperature (°C)

Temp Plane Plot

Temperature 23.633 °C

Temp Plane Plot

Temperature 23.815 °C

Temp Plane Plot

Temperature 19.816 °C

Temp Plane Plot

Temperature 19.625 °C

Temp Plane Plot

Temperature 15.586 °C

Temp Plane Plot

Temperature 15.404 °C

Temp Plane Plot

Temperature 15.277 °C

Temp Plane Plot

Temperature 53.426 °C

Temp Plane Plot

Temperature 25.685 °C

4.8000
4.2000
3.6000
3.0000
2.4000
1.8000
1.2000
0.60000
0.0000

Pressure (psi)
Pressure Plane Plot

Pressure 3.4242 psi

Pressure Plane Plot
Pressure 3.2780 psi

Pressure Plane Plot

Pressure 3.0273 psi

Pressure Plane Plot

Pressure 3.5142 psi

Pressure Plane Plot

Pressure 2.5361 psi

Pressure Plane Plot

Pressure 4.7873 psi

Pressure Plane Plot

Pressure 3.9104 psi

Pressure Plane Plot

Pressure 3.3922 psi



37CF-020400-54 Thermal Analysis

Worst Case - -40°C Ambient, 17.7°C Coolant WC Power

Housing Top Surface Temperature Plot
-40°C, Sea Level

Housing Bottom Surface Temperature Plot
-40°C, Sea Level

80.656
71.928
63.200
54.472
45.744
37.016
28.288
19.560
10.832

Solid Temperature (°C)

LTM4700

Main Board
Node Temperature: Board 52.555 °C

Node Temperature: Case 27.776°C
Node Temperature: Junction 55.583 °C

Main Board

Node Temperature: Board 39.825 °C
Node Temperature: Case 40.496 °C
Node Temperature: Junction 40.545 °C

LTM4650

Main Board

Node Temperature: Board 34.158 °C
Node Temperature: Case 19.981 °C

Node Temperature: Junction 33.405 °C
MPM3650

Main Board

Node Temperature: Board 31.135 °C
Node Temperature: Case 19.563 °C

Node Temperature: Junction 30.467 °C

MPM3686

Main Board
Node Temperature: Board 47.713 °C

Node Temperature: Case 19.199 °C
Node Temperature: Junction 50.659 °C

Main Board
Solid Temperature 33.309 °C

Main Board

Solid Temperature 25.049 °C

Falcon 2

Main Board

Solid Temperature 54.065 °C

Armada 2

Main Board

Solid Temperature 22.189 °C

Falcon 1

Main Board

Solid Temperature 58.988 °C

Armada 1

Main Board

Solid Temperature 31.498 °C

91.642
82.054
72.465
62.877
53.288
43.699
34.111
24.522
14.934

Solid Temperature (°C)

Surface Plot: 18
Node Temperature: Board 67.599 °C

Node Temperature: Case 43.212 °C
Node Temperature: Junction 85.412 °C

DCM 3714

Surface Plot: 12

Node Temperature: Board 73.193 °C

Node Temperature: Case 48.385 °C

Node Temperature: Junction 91.642 °C

Surface Plot: 11

Node Temperature: Board 71.672 °C

Node Temperature: Case 47.287 °C

Node Temperature: Junction 89.486 °C

Surface Plot: 10

Node Temperature: Board 65.208 °C

Node Temperature: Case 40.376 °C

Node Temperature: Junction 83.645 °C

Surface Plot: 13

Node Temperature: Board 45.225 °C

Node Temperature: Case 34.019 °C

Node Temperature: Junction 46.446 °C

Surface Plot: 14

Node Temperature: Board 49.711 °C

Node Temperature: Case 38.497 °C

Node Temperature: Junction 50.929 °C

MFM1714

Surface Plot: 15
Node Temperature: Board 50.732 °C

Node Temperature: Case 39.466 °C
Node Temperature: Junction 51.924 °C

Surface Plot: 17
Node Temperature: Board 47.861 °C

Node Temperature: Case 36.755 °C
Node Temperature: Junction 49.133 °C

Surface Plot: 16

Solid Temperature 29.089 °C



38 CF-020400-54 Thermal Analysis

Worst Case - -40°C Ambient, 15°C Coolant WC Power

Housing Top Surface Temperature Plot
-40°C, Sea Level

Housing Bottom Temperature Plot
-40°C, Sea Level

46.233
38.650
31.067
23.485
15.902
8.3189
0.73609
-6.8468
-14.43

Solid Temperature (°C)

Housing: 83

Solid Temperature 2.5979 °C

Housing: 84

Solid Temperature 10.105 °C

Housing: 81

Solid Temperature 28.082 °C

Housing: 82

Solid Temperature 1.0816 °C

Housing: 85

Solid Temperature 15.876 °C

46.233
38.650
31.067
23.485
15.902
8.3189
0.73609
-6.8468
-14.43

Solid Temperature (°C)

Housing: 79

Solid Temperature 24.324 °C

Housing: 76

Solid Temperature 20.132 °C

Housing: 80

Solid Temperature 26.625 °C

Housing: 77

Solid Temperature -0.11713 °C

Housing: 78

Solid Temperature 5.5215 °C

Housing: 75

Solid Temperature 45.978 °C

There is a ~26.4°C temperature gradient on the top surface of the housing.

There is about 33.1°C temperature gradient on the top surface of the housing.
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Worst Case - -40°C Ambient, 17.7°C Coolant WC Power

Cold Plate Temperature Cutplane
-40°C, Sea Level

Cold Plate Channel Pressure Cutplane
-40°C, Sea Level

30.271
21.448
12.624
3.8003
-5.0232
.13.847
-22.67
-31.494
-40.318

Solid Temperature (°C)

Temp Plane Plot

Temperature -7.9511 °C

Temp Plane Plot

Temperature -7.4967 °C

Temp Plane Plot

Temperature -11.352 °C

Temp Plane Plot

Temperature -12.225 °C

Temp Plane Plot

Temperature -17.027 °C

Temp Plane Plot

Temperature -17.21 °C

Temp Plane Plot

Temperature -17.368 °C

Temp Plane Plot

Temperature 25.531 °C

Temp Plane Plot

Temperature -5.5872 °C

10.500
9.1875
7.8750
6.5625
5.2500
3.9375
2.6250
1.3125
0.0000

Pressure (psi) Pressure Plane Plot

Pressure 7.1874 psi

Pressure Plane Plot

Pressure 6.7077 psi

Pressure Plane Plot
Pressure 6.0595 psi

Pressure Plane Plot

Pressure 7.4165 psi

Pressure Plane Plot
Pressure 4.6617 psi

Pressure Plane Plot

Pressure 10.416 psi

Pressure Plane Plot

Pressure 8.4897 psi

Pressure Plane Plot

Pressure 7.1731 psi

There is a ~26.4°C temperature gradient on the top surface of the housing.


