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Objectives

1. To determine that the critical components on the CF-020400-065 board are within their
thermal limits for the following case:

a) 85°C at sea level

b) -40°C at sea level

At 2 different power levels (predicted and worst case):
a) Predicted Case — Total Power of 30.09 W
b) Worst Case — Total Power of 40.99 W



Approach

1. This analysis was done using FIoTHERM XT V2021.1 CFD software.

2. The updated thermal model was created from the cf-020400-065m_asm file provided for thermal
analysis.

3. It was assumed that no neighboring devices were producing or sinking heat.
4. Thermal gap pad used for the components : Thermal conductivity of 17.8 W/m-K.

5. The critical components were modeled as 2-resistor networks with thermal resistance values found
in the Thermal Analysis document provided by Amphenol Aerospace



Thermal Model Setup



"2 Thermal Model Setup — Overview

Secondary frame
Material- Aluminum Alloy 6061-T6
Finish — Chromate coated per MIL-DTL-5541

type 2.

Thermal gap Pads
Pad thickness -.080"
Thermal conductivity: 17.8 W/m-k

Extraction Levers (x2)
Material- Aluminum Alloy 7075-T6
Finish = Chromate coated per MIL-DTL-5541

type 2.

All Hardware
- 300 Series Stainless Steel

Primary fram Wedgelock (x2),
Material- Aluminum Alloy 6061-T6 R260-4.80ET2LKSM

Finish — Chromate coated per MIL-DTL-5541 Material- Aluminum Alloy 6061-T6

type 2. Finish — Chromate coated per MIL-DTL-5541
type 2.



Thermal Data

CF-065 Components

Power Cases

Thermal Resistance (C/W)

Part Desc. Quantity |Predicted (W) |Worst Case (W) R,c Ry
BCM53570 Uis 1 15.61 22.9 0.3 0.6
BCM84894 u2 1 6.02 7.52 1.26 2.38
LTM4650 us8 1 1.55 2.29 3.7 1.5
BCM54240 ul4-17 4 1.52 1.82 9.8 10.3
MAXM17515 u46 1 0.32 0.4 6 1.5
MPM3686 Uil 1 0.29 0.36 13 2.5
MPM3810 U32 1 0.08 0.09 13 11.5
MAXM17515 u47 1 0.07 0.08 6 1.5
MPM3810 U34 1 0.05 0.05 13 11.5
MAXM17515 u45 1 0.02 0.02 6 1.5
MPM3810 U33 1 0 0 13 11.5
Total 30.09 40.99

Note: Thermal resistances from junction to case (R;:) and from junction to board (R,g) and thermal limits
were taken from the documents given in “Parts Thermal Characteristics”.




Thermal Analysis



85 C Ambient,
Predicted Power — Sim 1



Results Summary —Temperature Cases

Parameters Sim 1
Power Scenario Predicted

Cooling Rail Temperature °C 85

Ambient Temp., °C 85

Elevation, ft 0

RESULTS
Max. Limit, Power, Result, Margin,
Component Desc. Limit Type

°C w °C °C
BCM53570 u18 110 Junction 15.61 99.9 10.1
BCM84894 U2 110 Junction 6.02 99.9 10.1
LTM4650 us 125 Junction 1.55 89.5 35.5
BCM54240 U14 110 Junction 1.52 90.2 19.8
BCM54241 u15 110 Junction 1.52 99.9 10.1
BCM54242 U16 110 Junction 1.52 99.1 10.9
BCM54243 u17 110 Junction 1.52 97.4 12.6
MAXM17515 U46 125 Junction 0.32 88.9 36.1
|MPM3686 U11 125 Junction 0.29 88.2 36.8
|MPM3810 u32 125 Junction 0.08 88.1 36.9
|MAXM17515 u47 125 Junction 0.07 89.3 35.7
|MPM3810 U34 125 Junction 0.05 87.6 37.4
|MAXM17515 U45 125 Junction 0.02 88.8 36.2
|MPM3810 u33 125 Junction 0 87.1 37.9




ing
— Sim 1 - Components Temperature Plot

85°C , sea level

2 47
Mode Temperature; BEoard |95 866 °C Mode Temperature: Board  |83.208 °C
Mode Temperature; Case (94,382 °C Mode Temperature: Case  |BE.BY4 °C
MNode Temperature: Junction|99.890 *C MNode Temperature: Junction|B89.301 *C
U1g
Mode Temperature: Board  [96.794 °C U5
Mode Temperature: Case (95240 °C Solic Temperature| 87,282 °C
Mode Temperature: Junction|98.880 °C D
11
Mode Temperature; BEoard  |87.784 °C
Mode Temperature: Case 86356 °C
99.890 Mode Temperature: Junction |88.162 °C
97.797
95.705 u17
93.612 Mode Temperature: Board (90711 °C
g;i;g MNode Temperature: Case 88889 °C
87:334 Mode Temperature; Junction |97 411 °C
85.242 08
Solid Temperature (OC) Mode Temperature: Board (88418 °C
Mode Temperature: Case  [86.5008 °C
U4 Mode Ternperature; Junction|89.522 °C
Mode Temperature: Board 92,330 °C
MNode Temperature: Junction|98.881 °C 1R
MNode Temperature: case |30 218 °C Mode Temperature: Board  [92.670 °C
015 Mode Temperature: Case (90,308 °C
Mode Temperature: Junction[949.093 °C

Mode Temperature: Board  |93.463 °C
Mode Temperature: Case  |91.061 °C
Mode Temperature: Junction |95 865 °C

Note: only worst case MAXM17515 and MPM3810 components are probed



ing Sim 1 - Top Housing Surface Temperature Plot

85°C, sea level

Solid Temperature | 92.226 °C Solid Temperature |83 179 °C

Solid Ternperature |87 648 *C

Solid Temperature |88.088 *C

93.255
92.075
90.896
% 075 8717
90.896 88.538
89.71 7 87.358
’ 86.179
sEse
86.179 Solid Temperature (°C)
85.000

Solid Temperature (°C)

Solid Temperature | 86.223 *C

Salid Temperature |88.478 °C | |Solid Temperature 89,878 °C | |Solid Temperature |90.625 °C| | Salid Temperature [39.788 °C

Top Side Bottom Side
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g Sim 1 - Rear Cover Temperature Plot

85°C , sea level

88.644
86.494
88.345
88.195
86.046
87.896
87.747
87.597

Solid Temperature ("C)

|88 427 °C|
Bottom Side
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85 C Ambient,
Worst Case Power — Sim 2
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Results Summary —Temperature Cases

Parameters Sim 2
Power Scenario Worst Case

Cooling Rail Temperature °C 85

Ambient Temp., °C 85

Elevation, ft 0

RESULTS
Max. Limit, Power, Result, Margin,
Component Desc. Limit Type

°C w °C °C
BCM53570 u18 110 Junction 22.9 104.8 5.2
BCM84894 U2 110 Junction 7.52 104.1 5.9
LTM4650 us 125 Junction 2.29 89.8 35.2
BCM54240 U14 110 Junction 1.82 102.5 7.5
BCM54241 u15 110 Junction 1.82 103.7 6.3
BCM54242 u16 110 Junction 1.82 102.6 7.4
BCM54243 u17 110 Junction 1.82 100.3 9.7
MAXM17515 U46 125 Junction 0.4 90.0 35.0
MPM3686 u11 125 Junction 0.36 89.1 35.9
MPM3810 u32 125 Junction 0.09 88.9 36.1
MAXM17515 u47 125 Junction 0.08 90.6 34.4
|MPM381O U34 125 Junction 0.05 87.7 37.3
|MAXM17515 u45 125 Junction 0.02 89.9 35.1
|MPM381O u33 125 Junction 0 87.7 37.3




e Sim 2- Components Temperature Plot

85°C, sea level

L2

Mode Temperature: Board  |99.110 °C
Mode Temperature: Case  |87.187 °C
MNode Termperature: Junction| 104 .05 *C

51: T ture: Board  |101.70 °C il
Nude Temperature: Cuar a9 4'94 = b Mode Temperature; Board  |90.636 °C
NDdE Temperature: ] aset. 10;1 a1 oC Mode Temperature: Case  |B0121 °C
ore Empee e = Mode Ternperature; Junction|90.629 °C
104.81 0
102.03 ,
qq 242 Solid Temperature |87 8913 °*C
96.457
93.673 T
gg?gg MNode Temperature: Board  |BB.ED1 *C
85'31 g Maode Temperature: Case 86773 °C
q MNode Temperature: Junction|B89.062 *C
Solid Temperature (°C)
U4 Us
Node Temperature: Board | 94761 °C Mode Termnperature: Board  |B8.826 °C
MNode Temperature: Junction|102.50 *C Mode Temperature: Case 97088 °C
Node Temperature: case 097 077 *C Mode Ternperature: Junction|81.481 °C
U1s UG L7

Mode Temperature: Board  |96.134 °C| |Mode Temperature: Board  |84.813 °C | [Mode Temperature: Board  |82.324 °C
Mode Termperature; Case  |93.105 °C| |Mode Temperature: Case  [91.878 °C | [Mode Temperature: Case  |B0.061 °C
Mode Temperature: Junction|103.72 °C| |Mode Temperature: Junction|102.55 °C | [Node Temperature: Junction|100.30 *C

Note: only worst case MAXM17515 and MPM3810 components are probed



96.587
94.932
93.276
91.621
89.966
88.311
86.655
85.000

Solid Temperature (°C)

Top Side

NY Sim 2 — Top Housing Surface Temperature Plot

85°C , sea level

Solid Temperature |96.434 °C

Solid Temperature [94.501 °C

Solid Temperature |88 496 *C

Solid Ternperature [89.091 °C

96.587
94 932
93.276
91.621
89.966
88.311
86.655
85.000

Solid Temperature (°C)

Solid Temperature [36.612 °C

Solid Termperature |88 5688 °C | |Solid Temperature|31.461 °C| | Solid Temperature| 92,578 *C | | Solid Ternperature |81.501 °C

Bottom Side
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shed Sim 2 - Rear Cover Temperature Plot

85°C , sea level

90.526
90.223
89.919
89.615
89.312
89.008
88.705
88.401

Solid Temperature ("C)

Top Side Bottom Side
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-40 C Ambient,
Predicted Power - Sim 3
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Results Summary —Temperature Cases

Parameters Sim 3
Power Scenario Predicted
Cooling Rail Temperature °C -40
Ambient Temp., °C -40
Elevation, ft 0
RESULTS
Min.oLimit, Max. Limit,| Power, Result, frn:;ri\llil?n
Component Desc. C Limit Type ’

. °C w °C °C
BCM53570 u18 -40 110 Junction 15.61 -26.0 -14
BCM84894 U2 -40 110 Junction 6.02 -24.9 -15.1
LTM4650 us -40 125 Junction 1.55 -35.4 -4.6
BCM54240 U14 -40 110 Junction 1.52 -34.7 -5.3
BCM54241 u15 -40 110 Junction 1.52 -24.9 -15.1
BCM54242 u16 -40 110 Junction 1.52 -25.7 -14.3
BCM54243 u17 -40 110 Junction 1.52 -27.4 -12.6
MAXM17515 U46 -40 125 Junction 0.32 -37.2 -2.8
MPM3686 U11 -40 125 Junction 0.29 -36.7 -3.3
MPM3810 u32 -40 125 Junction 0.08 -37.6 2.4
MAXM17515 u47 -40 125 Junction 0.07 -35.5 -4.5
MPM3810 U34 -40 125 Junction 0.05 -37.8 2.2
MAXM17515 u45 -40 125 Junction 0.02 -36.8 -3.2
MPM3810 u33 -40 125 Junction 0 -38.0 -2
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ing
"ne Sim 3 - Components Temperature Plot

-40°C , sea level

Mode Terrperature: Board  |-28.089 C Mode Temperature: Board  [-28.873°C Mode Temperature: Board  |-35.562 °C

Mode Temperature: Case  |-29.668 °C Mode Temperature: Case  [-30.602 °C Mode Temperature: Case  [-36.000 °C

Mode Temperature: Junction |-26.019 °C Mode Temperature: Junction |-24 978 °C Mode Temperature: Junction |-35.866 °C
15

3z
Mode Temperature: Board  [-31.336°C - .
D] Solid Temperature |-37 67 °C

Mode Temperature: Case -33.832°C
Mode Temperature: Junction [-24.982 °C

11
Mode Temperature; Board  |-37.148 °C
Mode Temperature: Case -38613°C

1114 Mode Temperature: Junction (-36.776 °C

Mode Temperature: Board  |-32.536°C

Mode Temperature: Junction |-26.012 °C "7

Mode Temperature: case -3470°C Mode Temperature: Board  |-34.148°C
_249?8 Mode Temperature: Case -36.033°C
_26825 Mode Temperature: Junction|-27 481 °C
286772
-30.4519 g
-32.366 MWode Temperature: Board  |-36.532 °C
234 212 Mode Temperature: Case  |-38.466 °C
-36[:]59 Mode Temperature: Junction [-35.436 °C
-37 806
-39.753

LI16
Mode Temperature: Board  |-32.125 °C
Mode Temperature: Case -34.885°C

Solid Temperature (°C)

Mode Temperature: Junction |-29.752 *C

Note: only worst case MAXM17515 and MPM3810 components are probed



iir"."_g Sim 3 — Top Housing Surface Temperature Plot

-40°C , sea level

Surface Plot1 Surface Plat1:2 Surface Plot1:5 U46 Uz s
Solid Temperature [-32.31 °C Salid Temperature |-33.336 °C Solid Temperature [-38.184 °C Solid Temperature |-37 286 °C Solid Ternperature |-32-664 'C Solid Temperature|-31.734 °C

Surface Plot1:1
Solid Temperature |-40.000 °C

Uds
Solid Termperature |-36.826 °C

B
11
Solid Ternperature |-38.745 °C Solid Temperature |-34.129 °C
/ BN ]
14
Solid Temperature [-35.132 °C
[ol
U1y
Solid Temperature |-36.4445 °C
Surface Plot1:3
Solid Temperature | -36.025 *C Surface Plot1:4 UiE ie
Solid Temperature [-36.724 °C Solid Temperature |-35.018 °C Solid Temperature |-34.2? "G

31657 Top Side Bottom Side

-3270

-33743

-34 786

S35 828

-36 871

=37 914

S35 957

-A0.000 21

Solid Temperature (°C)



g Sim 3 - Rear Cover Temperature Plot

o
-40°C , sea level

. Solid Temperature |-36.547 °C Solid Temperature |-36.114 °C
Solid Temperature [-36.532 °C

Solid Termperature |-36.788 °C Solid Termperature | -37.096 °C Solid Temperature |-37.053 °C

Solid Temperature |-36.75 °C

-36.037

-36.19
-36.342 _ _
-36.494 Top Side Bottom Side
-36.647

-36.799

-36.951

-37.104

-37 256 22

Solid Temperature (°C)



-40 C Ambient,
Worst Case Power — Sim 4
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Results Summary —Temperature Cases

Parameters Sim 4
Power Scenario Worst Case
Cooling Rail Temperature °C -40
Ambient Temp., °C -40
Elevation, ft 0
RESULTS
T Desc. Min'aléimit’ Max. Limit, Limit Type Power, Result, frn:r?lrﬁlll?n,

°C w °C °C
BCM53570 u18 -40 110 Junction 22.9 -20.0 -20
BCM84894 u2 -40 110 Junction 7.52 -20.6 -19.4
LTM4650 us -40 125 Junction 2.29 -33.4 -6.6
BCM54240 U14 -40 110 Junction 1.82 -32.8 7.2
BCM54241 u1s -40 110 Junction 1.82 -21.0 -19
BCM54242 U16 -40 110 Junction 1.82 -22.2 -17.8
BCM54243 u17 -40 110 Junction 1.82 -24.5 -15.5
MAXM17515 U46 -40 125 Junction 0.4 -37.2 -2.8
MPM3686 u11 -40 125 Junction 0.36 -35.8 -4.2
MPM3810 U32 -40 125 Junction 0.09 -37.0 -3
MAXM17515 u47 -40 125 Junction 0.08 -34.1 -5.9
MPM3810 U34 -40 125 Junction 0.05 -37.2 -2.8
MAXM17515 u45 -40 125 Junction 0.02 -36.8 -3.2
MPM3810 u33 -40 125 Junction 0 -37.4 -2.6
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ing
e Sim 4 - Components Temperature Plot

-40°C , sea level

u1a Uz a7
Mode Temperature: Board  |-23.082 °C Mode Temperature: Board  |-25.52 °C Node Temperature: Board  |-34.178°C
Mode Temperature: Case  |-25.344 °C Mode Ternperature: Case  |-27.504 °C Mode Ternperature: Case  |-34.726°C
Mode Temperature: Junction |-200013 °C Mode Temperature: Junction [-20.681 °C MNode Temperature: Junction |-34.182 °C

14 L3z

Mode Temperature: Board  [-30.0585 °C (@ D Solid Temperature |-37.013 °C
mHode Temperature: Junction |-22.35 " =

Hode Temperature: case -32856°C

11

Mode Temperature: Board  [-36.315 °C
Mode Temperature: Case -3B17T °C
Mode Temperature: Junction [-35.86 °C

1y
Mode Temperature: Board  |-32.488 "C
Mode Temperature: Case -34.8258°C
Mode Temperature: Junction |-24.946 "C

g

-QD[:H 3 Mode Temperature: Board  |-35.112°C

—224?1 Mode Temperature: Case -3TATE°C

—24929 MHode Temperature: Junction |-33.465 °C

27387
-29.845
-32.302 218 e

- Nodg Temperature: Board 2857870 Mode Termperature: Board -28.7495 T
2476

' Node T ture: C -31733°¢C

-3?218 08 BmperaTre. base Mode Temperature: Case -32.863°C

Mode Temperature: Junction |-21.055 °C
—39 6?6 P Fode Temperature: Junction |-22.227 °C

Solid Temperature (°C)
Note: only worst case MAXM17515 and MPM3810 components are probed



iirl'."_g Sim 4 — Top Housing Surface Temperature Plot

-40°C , sea level

Surface Plot1 Surface Plot1:2 Surface Flot1:5 U48 Y2 Uil
Solid Temperature |-32.31 °C Solid Temperature|-33.336 °C Solid Termperature |-38.184 °C Solid Temperature |-37.286 °C Solid Temperature |'33-554 C Solid Temperature [-31.734 °C

Surface Plot1:1
Solid Temperature [-40.000 °C

145
Solid Temperature |-36.826 °C

B
111
Solid Temperature [-38.748 °C Solid Temperature |-34.129 °C
14
Solid Temperature [-35.132 °C
ol
1y
Surface Plot1:3 Solid Temperature [-36.445 °C
Solid Temperature [-35.026 C SIS (P £ NG T
Solid Temperature |-36.724 °C
Salid Temperature [-35.018 °C Solid Temperature |-34.2? "C

2;?3? Top Side Bottom Side
-33.743
34786
-35.828
36 8T
-37.914

-38.957
-40.000 26

Solid Temperature (°C)



g Sim 4 - Rear Cover Temperature Plot

-40°C , sea level

Solid Temperature [-36.547 °C Solid Termperature |-36.114 °C Solid Temperature |-36.088 °C Solid Temperature |-36.532 °C

Solid Temperature |-37.023 °C

Salid Temperature |-36.75 "

Solid Temperature [-36.788 °C Solid Temperature [-37.096 °C

-36.037

-36.19

-36.342 : :

Py Top Side Bottom Side

36647

-36.799

-36.951

-37.104

-37 256 27

Solid Temperature (°C)
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