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Objectives

1. To determine that the critical components on the CF-020400-62 board are within their
thermal limits for the following cases:

a) -20°C at sea level

b) 23°C at sea level

c) 60°C at sea level

d) 85°C at sea level

e) -40°C at 31000 ft

f) 32°C at 31000 ft

At 2 different power levels:

a) Worst Case — Total Power of 118.046 W

b) Predicted Case — Total Power of 71.215 W



Approach

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

The thermal model was created from the cf-020400-062m_asm file provided for thermal analysis.
It was assumed that no neighboring devices were producing or sinking heat.

Thermal gap pad used for the components: Thermal conductivity of 17.8 W/m-K.

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



Thermal Model Setup — Overview

Gravity
Cooling
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Enclosure Material — Al6061 T6 5
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Thermal Data

CF-020400-62

Worst Case

Predicted

Thermal Resistance

(°C/W)/Model

Component Qty Coml:)irnent Total Qty ComF:)rnent Total Ryc R
Aldrin 1 46.864 46.864 1 21.089 21.089 0.2 1.7
Marvel 88X3340 Quad PHY 1 13.582 13.582 1 13.175 13.175 0.3 2.6
Marvel 88X3340 Quad PHY 1 13.582 13.582 1 13.175 13.175 0.3 2.6
DCM3414 1 10.499 10.499 1 6.242 6.242 2.03 1.79
LEAP 1 7.9 7.9 1 3.95 3.95 N/A N/A
LEAP 1 7.9 7.9 1 3.95 3.95 N/A N/A
CPU 1 7.771 7.771 1 3.885 3.885 2.57 6.89
LTMA4650 ALD_CORE_1VO0 1 3.7 3.7 1 1.665 1.665 3.7 1.5
LTM4650 1VO_PHY_CORE_0V88 1 1.871 1.871 1 1.421 1.421 3.7 1.5
MFM1714 28V Filter 1 1.272 1.272 1 0.756 0.756 14 4.7
ISL8201M 3V3 1 0.8 0.8 1 0.395 0.395 2 0.8
MAXM17515 CPU_CORE_1V08 1 0.716 0.716 1 0.358 0.358 6 1.5
ISL8201M ALD_PHY_INPHI_1V8 1 0.4 0.4 1 0.302 0.302 2 0.8
ISL8201M PHY_AVDD_1V5 1 0.3 0.3 1 0.293 0.293 2 0.8
ISL8201M CPU Supplies 1 0.494 0.494 1 0.244 0.244 2 0.8
ISL8201M PHY_AVDD_2V3 1 0.2 0.2 1 0.22 0.22 2 0.8
MAXM17515 CPU_VDDM1V5 1 0.102 0.102 1 0.051 0.051 6 1.5
MAXM17515 CPU_ALD_3V3 1 0.093 0.093 1 0.044 0.044 6 1.5

Total 118.046 Total 71.215

Note: Thermal resistances from junction to case (R;:) and from junction to board (R,g) and thermal limits

were taken from “Parts Thermal Characteristics”.

Note: For this set of simulations, the worst case power values were used.




Thermal Analysis



Worst Case Power Results



Sim 1
23 C Ambient, Vertical, Sea Level
Al 6061 T6 Enclosure
Worst Case Power



Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 1
Power Scenario Worst Case
Cooling Rail Temperature °C 23
Ambient Temp., °C 23
Elevation, ft 0
RESULTS
Min. Max. .. .
Component Limit, | Limit, Limit | Power, Result, Margin,
Type
°C °C w °C °C
Aldrin -40 110 [lunction| 46 864 36.1 73.9
Marvel 88X3340 Quad PHY .40 | 105 [Junction| 13 58> 31.4 73.6
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 58 31.4 73.6
DCM3414 -40 125 [Junction] 10 499 42.6 82.4
LEAP 0 70 | Case 7.9 24.4 45.6
LEAP 0 70 | Case [ 79 24.3 45.7
CPU 40 | 115 |lunction| 7 771 49.3 65.7
L TM4650 ALD_CORE_1V0 -40 125 |lunction| 37 32.3 92.7
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |iunction| 1 g71 30.7 94.3
MFM1714 28V Filter -55 125 [lunction| 1 >77 35.0 90
ISL8201M 3V3 55 | 125 |Junction] g 25.4 99.6
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.716 24.7 100.3
ISL8201M ALD_PHY_INPHI_1V8 55 | 125 [junction| 0.4 24.5 100.5
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.3 24.1 100.9
ISL8201M CPU Supplies -55 125 |junction| 0.494 24.6 100.4
ISL8201M PHY_AVDD_2V3 -55 125 |lunction| g3 23.8 101.2
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction| 0.102 25.2 99.8
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.093 29.8 95.2




¢ Large PCB Components Temperature Plot

23°C , sea level

Leap1
(SLEZ0T v Solid Temperature | 24 407 °C ;ZIE:Z 'T'emperature | 24 307 °C:
Mode Temperature: Board 254812 °C
Mode Temperature: Case 23545 "¢
kode Temperature: Junction | 26 407 °C QUAD PHY
Mode Temperature: Board 0047 °C
ISLEZ01 2v3 MHode Temperature: Case 2TA12°C
Mode Temperature: Board | 24.727 °C Made Temperature: Junction [ 31.428 °C
Mode Temperature: Case 233687 °C ISLa20 4va
Mode Temperature: Junction | 24.621 *C Mode Temperature: Board | 24.730°C
WAXM1 7515 MHode Temperature: Case 233585°C
Node Temperature: Board | 24,803 °C Mode Temperature: Junction | 24,566 °C
Mode Ternperature: Case | 23.804 °C QUAD PHY
Mode Ternperature: Junction| 24 785 °C Mode Temperature; Board | 29.988 °C
MASI1T515 MHode Temperature: Case 27817 °C
Maode Temperature: Board 75 175 °C Mode Temperature: Junction | 31.425°C
49.376 Mode Temperature: Case 239487 °C 1SLa209 1v5
46092 Mode Temperature: Junction (25,222 °C Mode Temperature: Board | 24.317 °C
géggg WMARM1T515 Mode Temperature: Case. 23270°C
36238 Mode Temperature: Board | 20,668 °C Mode Temperature: Junction | 24,189 °C
37 9594 Mode Ternperature: Case  [26.049°C ISLE201 32
29 RO Mode Ternperature: Junction [ 28.804 °C Mode Temperature: Board | 22.900 °C
2H AR5 Mode Temperature: Case | 23186 °C
3101 CPU Mode Temperature: Junction | 23.817 °C
Solid Temperature (°C) :Egz :EEEEZIE:E 322? :15:;; 2 :LDURT T P LTM4ES0 1v0 Core LTM4ES0 1v0i0vas
mMode Ternperature: Junction | 49.376 °C dez szzz:tﬁ:: Coaas; EI-'.D#EI c Hods Temperdlure, Board 192318 7 Hode Temperalure, Board |90.740
i i Mode Temperature: Case 24,931 °C Mode Temperature: Case 23988 °C
Mode Temp-e-ril.ire: Junction| 38138 °C Mode Temperature: Junction | 32 336 °C Mode Temperature: Junction | 30.790 °C




42659
40,221
37764
35346
32908
30471
28033
25545
23158

Solid Temperature (°C)

no

Small PCH: 2

Solid Temperature | 24.420 °C

Small PCB:A

23°C , sea level

Small PZH:3

Solid Temperature | 29.938 °C

Solid Temperature | 23.874 °C

Small PCB:4

Solid Temperature | 27,397 *C

L]

Small PCB Components Temperature Plot

CO I S TR

DCh3414

Maode Temperature: Board  [37.715°C
MHaode Temperature: Case 26.952 °C
MHaode Temperature: Junction | 42,6589 °C
RAF 1714

Mode Temperature: Board  [32.442 °C
Mode Temperature: Case 25.030 °C

Mode Temperature: Junctian

35.062 "

12



ng Housing Surface Temperature Plot

23°C , sea level

house tofp house bottarn Surface Plot1:5
Surface Plot1:2 Solid Temperature ‘ 26684 °C Solid Temperature | 26.774 °C Solid Temperature [ 25623 °C
Solid Temperature [ 23.948 °C

kL L
IEUSE L8 Surface Plob1:6
Surface Plot1:4 Sulid Ternperature | 25 498 "C Solid Temperature | 24.756 °C S
Solid Ternperature | 24.809 °C 2 &
[ 4]
Surface Plot1:3
Surface Plot:1:1 Solid Ternperature | 23.280 °C house bottarm Surface Plot1:7
Solid Temperature|23.1 2o Salid Temperature|23.856'o Solid Temperature [ 23170 °C

27.108 Top Side Bottom Side
26597

26.086
25575
25.064
24,55
24,041
23,530
23.019 13

Solid Temperature (°C)



W‘ﬂg Rear Cover Temperature Plot

23°C , sea level

Surface FPlot1:8
Surface Plot1 16 hack plate top back plate bottam

Solid Temperature | 23.000 °C Solid Temperature | 25.221 °C Solid Temperature | 26,236 °C

Solid Ternperature | 23.000 *C

Surface Plot1:12
Solid Temperature [ 23,421 °C

Surface Plot1:13

Surface Plat1-g Solid Temperature [ 23.406 °C

Solid Temperature | 25.054 °C

Surface Plot:1:11
Solid Temperature | 23,8581 °C

Surface Plot:1:14
Solid Temperature [ 23.000 °C

Surface Plot1:10 hack plate bottom
Surface Plot115 back plate top Solid Termperature | 25,245 =C Solid Termperature | 23.256 °C
Sulid Ternperature | 23.000 °C Solid Temperature | 23.000 °C

25265 Top Side Bottom Side
24 982

24 699
4 416
34133
73 849
73 566
73983
23.000 14

Solid Temperature (°C)




Sim7
85 C Ambient, Vertical, Sea Level
Al 6061 T6 Enclosure
Worst Case Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure

Parameters Sim 7
Power Scenario Worst Case
Cooling Rail Temperature °C 85
Ambient Temp., °C 85
Elevation, ft 0
RESULTS
Min Max. .. .
Component Limit, | Limit, Limit | Power, Result, Margin,
Type
°C °C w °C °C
Aldrin -40 110 [lunction| 46 864 98.1 11.9
Marvel 88X3340 Quad PHY .40 | 105 [Junction| 13 58> 93.4 11.6
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 58 93.4 11.6
DCM3414 -40 125 [Junction] 10499 104.7 20.3
LEAP 0 70 | Case 7.9 86.4 -16.4
LEAP 0 70 | Case [ 79 86.4 -16.4
cPU 40 115 |lunction| 7771 110.3 4.7
L TM4650 ALD_CORE_1V0 -40 125 |iunction| 3 7 94.2 30.8
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |iunction| 1 g71 92.5 32.5
MFM1714 28V Filter 55 | 125 |lunction| 1575 97.1 27.9
ISL8201M 3V3 55 | 125 |Junction] g 87.4 37.6
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.716 91.8 33.2
ISL8201M ALD_PHY_INPHI_1V8 55 | 125 [junction| 0.4 86.6 38.4
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.3 86.2 38.8
ISL8201M CPU Supplies -55 125 |junction| 0.494 86.6 38.4
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| ¢ 85.8 39.2
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction| 0.102 87.2 37.8
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.093 86.8 38.2

16



Large PCB Components Temperature Plot

85°C , sea level

ISLE201 3v3 Leap 1 Leap 2

Mode Temperature: Board  |97.499 °C Solid Temperature | B6.4058°C Solid Termperature | 86.381 °C
Mode Temperature: Case 85.542°C
Mode Temperature: Junction [ 87.397 °C

QUAD PHY

Mode Temperature: Board  [92.019°C
Mode Temperature: Case 89.509 °C
Mode Temperature: Junction [93.422 °C

[SLE201 w3
Mode Temperature: Board  [86.721 °C GLIAD PHY
Mode Temperature: Case 85 366 °C Mode Temperature; Board (91,982 °C
Mode Termperature: Junction | 86.616 °C MNode Temperature: Case 29516 °C
Mode Temperature: Junction [93.424 °C
MK 7515

mHaode Temperature: Board 368848 °C
mHode Temperature: Case 35.801 °C

ISLa201 1v8
Maode Temperature: Board 86784 °C
Mode Temperature: Case 853849 °C

mHode Temperature: Junction | 86.788 °C

1 1 034 MAKMIT515 Mode Temperature: Junction | 86.584 °C
1[:]?19 Mode Temperature: Board |87 364 °C
1 D4D3 mlode Temperature: Case ga893°C |SLE20T 19
10088 Mode Temperature: Junction |87 212 °C Mode Temperature: Board | 86,328 °C
a7 7272 Mode Temperature: Case 85272°C
Q4 577 MAYM1 7515 Mode Temperature: Junction | 86.196 °C
El'] 4’] 3 mHode Temperature: Board 91 646 °C 1SLe201 372
88 258 Mode Temperature: Case 86.040°C Mode Temperature: Board  [B5932°C
35103 Mode Ternperature; Junction | 81.784 °C Node Temperature: Case  |85.180°C
Solid Temperature (°C) Made Ternperature: Junction |85.834 °C
CPU
Mode Temperature: Board  |[102.83°C ALDRIM LTH4E50 140 Core LTM4E50 1v0i0vES
Mode Temperature: Case  |96.779°C Mode Termperature: Board | 85.755 °C | Node Temperature: Board | 94.189 °C Mode Termnperature: Board {92,429 °C
Mode Temperature: Junction | 110.34 °C Mode Termperature: Case  |89.050°C | [node Temperature: Case  |96.862 °C Mode Temperature: Case  |B5.959°C
Mode Termperature: Junction | 98,142 °C | | yode Temperature: Junction [ 94.246 °C Mode Temperature: Junction | 92.560 °C

¥
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Small PCB Components Temperature Plot

85°C , sea level

Small PCB:3
Solid Temperature [ 91.916 °C

Small PCB:2
Solid Temperature |86 446 °C

Qo000

DCM3d14

104 67 Mode Temperature: Board  |99.724 °C
102 23 Mode Temperature: Case 88961 *C
99 7931 Mode Temperature: Junction | 104 .67 °C
97 353

94 914

92476

90.038

87599

89161 s =

Solid Temperature (°C) MFM1714

Mode Temperature: Board 94.805°C
Mode Temperature: Case ar.o41°c
& - o - Mode Temperature: Junction [ 97111 °C

Foa s v @ &

Small PCB:S
Solid Temperature | 85,896 °C

Small PCHB:4
Solid Ternperature | 39 486 °C




ii,",':g Housing Surface Temperature Plot

85°C , sea level

Surface Plot1:5 Surface Plat1:7

Surface Plot1:2 Solid Termperature | 87.625 °C Solid Temperature | 85,168 °C

Surface Plot:1:4

Surface Plotd 1 Solid Temperaturs |86 815 °C Salid Ternperature | 85,936 *C

Solid Termperature | 85,170 °C

=) =) HE)
o,
(s}
S,
)
o
=) =)

Surface Plot1

Surface Plot1

Surface Plot1:8

Solid Temperature | 88.783 °C

Solid Temperature | 88.694 °C

Solid Temperature [ 85,867 °C

Surface Plot1:3

Surface Plot1:8 Surface FPlot:1:6
Solid Temperature | 85.295 °C — Solid Temperature [86.774 °C

Solid Termperature | 87514 °C

89.125
88612 Top Side Bottom Side

88.098

87585

87072

86.559

56045

85 537

85.019 19

Solid Temperature (°C)



W‘ﬂg Rear Cover Temperature Plot

85°C , sea level

Surface Plot1:13

Surface Plot1:14
Solid Temperature | 85406 °C : N
Surface Plot1:16 Solid Temperature | 85.000 °C

Surface Plat1:14
Solid Temperature | 85.000 °C
Solid Temperature [85.000 °C Surface Plot1

Salid Temperature | 87.234 °C

Surface Plat1:14
Solid Temperature | 85,255 °C

Surface Plot1:9

Solid Temperature | 87,055 °C

Surface Plot1:8

Solid Temperature | 87.221 °C

Surface Plot
Solid Temperature | 85.000 *C

Surface Plot1:17 Surface Plot1:10

Solid Temperature | 85.000 °C Solid Temperature | 87.264 °C
Surface Plot1:12

Solid Temperature | 85.409 °C Surface Plot1:11
Solid Temperature | 85.843°C

87 284 _ _

86 998 Top Side Bottom Side

86.713

86 427

86.142

85856

85571

85 285

85.000 20

Solid Temperature (°C)



Sim5
60 C Ambient, Vertical, Sea Level
Al 6061 T6 Enclosure
Worst Case Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 5
Power Scenario Worst Case
Cooling Rail Temperature °C 60
Ambient Temp., °C 60
Elevation, ft 0
RESULTS
Min. Max. .. .
Component Limit, | Limit, Limit | Power, Result, Margin,
Type
°C °C w °C °C
Aldrin -40 110 [lunction| 46 864 73.1 36.9
Marvel 88X3340 Quad PHY .40 | 105 [Junction| 13 58> 68.4 36.6
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 58 68.4 36.6
DCM3414 -40 125 [Junction] 10 499 79.7 45.3
LEAP 0 70 | Case 7.9 61.4 8.6
LEAP 0 70 | Case [ 79 61.4 8.6
CPU 40 | 115 |lunction| 7 771 85.7 29.3
L TM4650 ALD_CORE_1V0 -40 125 |iunction| 3 7 69.2 55.8
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |iunction| 1 g71 67.6 57.4
MFM1714 28V Filter 55 | 125 |lunction| 1575 72.1 52.9
ISL8201M 3V3 55 | 125 |Junction] g 61.6 63.4
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.716 66.8 58.2
ISL8201M ALD_PHY_INPHI_1V8 55 | 125 [junction| 0.4 61.6 63.4
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.3 61.2 63.8
ISL8201M CPU Supplies -55 125 |junction| 0.494 61.6 63.4
ISL8201M PHY_AVDD_2V3 -55 125 |lunction| g3 60.8 64.2
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction| 0.102 62.2 62.8
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.093 61.8 63.2




no

Large PCB Components Temperature Plot

60°C , sea level

Leap 1 Leap 2 aUAD PHY
Solid Temperature | 61.406 °C Solid Termperature | 1.392°C Mode Temperature; Board  [67.031 °C

Mode Temperature: Casge 64511 °C
Mode Temperature: Junction | 68,424 °C

1SLE201 w3

MHaode Temperature: Board R2.Aa048°C
MHode Temperature: Case 60543 °C
Made Temperature: Junction | 62.402 *C

QUAD PHY

Mode Temperature: Board  [66.988 °C
Mode Temperature: Case B4.517 °C
Mode Temperature: Junction [68.425 °C

1ISLE201 33

Mode Temperature: Board B1.724°C
Mode Temperature: Case B0.366 °C
Mode Temperature: Junction [61.619 °C

M2 7515
85.724 ) .
Maode Temperature: Board B1.900°C
82522 Maode Temperature: Case B0.R03 °C ISLE201 1v8
_."r931 Q Maode Temperature: Junction | 1782 °C Mode Temperature: Board | 61.753 °C
_."rB{] 1 6 — Mode Temperature: Case E0.359°C
?291 3 Mode Temperature: Junction | 61,534 °C
Mode T t Board |E2.370°C
ode Temperature: Boar . .
69711 , :
66508 Mode Temperature: Case B0.995°C ISLEZ01 1v5
633[:]5 Mode Temperature: Junction (62,217 °C Mode Temperature; Board | 61.327 °C
6[:]1[]3 MASMA 7515 Mode Temperature: Case BO.2T2°C
’ . a Mode Temperature: Junction | 61,197 °C
. Mode Temperature: Board |66 65T °C
Solid Temperature (°C) - -
Mode Temperature: Case 63.045°C ISLEZ01 3w
Mode Temperature: Junction 66793 °C Mode Temperature: Board | 60.931 °C
mMode Temperature; Case 60189 °C
oF Mode Temperature: Junction |60.833 *C
Maode Temperature: Board TEOTZCC
Mode Temperature: Case | 72.204 °C | |ALDRIN LTM4650 1v0 Care \ SULIE D LD 1
Node Temperature: Junction | 85.724 =C | |Mode Temperature: Board | 70.756 °C Mode Ternperature: Board | 68,206 *C Mode Termperature: Board 67450 °C

Mode Temperature: Case  |B4.050 °C Mode Temperature: Case  |B1.8963°C Mode Termnperature: Case | BD.961 °C

Mode Temperature: Junction | 73.142 °C Mode Temperature: Junction |B3.251 °C Mode Ternperature: Junction | 67575 *C
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Small PCB Components Temperature Plot

60°C , sea level

Small PCB:3
Solid Temperature | 66,932 °C

Small PCB:2
Salid Temperature | 61.437 °C

79668
77229
74,791
72352
549914
67475
65.037
52598
60160

Solid Temperature (°C)

DCM3414

Mode Temperature: Board T4T727T°C
Mode Temperature: Case  |63.958 °C
Mode Temperature: Junction [ 79668 °C

MFER1T14

Mode Temperature: Board 69487 °C
Mode Temperature: Case B2.038°C
Mode Temperature: Junction | 72.097 °C

Small PCB:5 Small PCB:4
Solid Temperature [ 60,889 °C Solid Temperature|54_45? "C




ng Housing Surface Temperature Plot

60°C , sea level

Surface Plat:1:2 o
Surface Plot1:1 . Surface Plot1:5 Surface Plot1:7
- Salid Temperature | 60,939 °C ] .
Solid Temperature |60.171 °C Solid Temperature | 62.623 °C Solid Temperature|50.159 "C

Surface Plot1:4
Salid Temperature (61,813 °C

house top
Solid Temperature | 63.690 °C

house hottom
Solid Temperature 63,780 °C

Surface Plot:1:3 house top
Solid Temperature | B0.294 °C Solid Temperature | 62,509 °C

house hottorm

Surface Plot:1:6 Solid Temperature | 60864 *C

S0lid Temperature | B1.7683 °C

64.125
63.612 Top Side Bottom Side
63.099
62585
62072
61559
61.046
60,532
60.019

Solid Temperature (°C) 25



W‘ﬂg Rear Cover Temperature Plot

60°C , sea level

Surface Plot1:18 Surface Plot1:13 Surface Plot1:14
Surface Plot1:14 Salid TBmpEfatLlrE GO.000 °C Solid Termperature | 60,406 °C Salid Temperature |G0.000 °C

Solid Temperature | 60.000 *C

hack plate bottom

Solid Termperature 62,235 °C back plate bottam

Solid Temperature |60.255 °C

Surface Plot1:10

Surface Plot1:8 Solid Temperature | 2247 °C

Solid Temperature 62,221 °C

Surface Plat1:12 Surface Plot1:49

Surface Plot1:11 -
Solid Temperature | 60,408 °*C - Solid Temperature | §2.055 °C
Salid Temperature|ED.844 "C

hack plate top hack plate top
Solid Temperature ‘ g0.000°C Solid Temperature | 60.000 °*C

62.277 Top Side Bottom Side
61.993

61.708
61423
61.139
60.854
G0 564
60.285
60.000 26

Solid Temperature (°C)



Sim 3
-20 C Ambient, Vertical, Sea Level
Al 6061 T6 Enclosure
Worst Case Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 3
Power Scenario Worst Case

Cooling Rail Temperature °C -20

Ambient Temp., °C -20

Elevation, ft 0

RESULTS
Min. | Max. . Margin from
Component Limit, | Limit,| SiMit | Power, | Result, | "0 imum,
Type

°C °C w °C °C
Aldrin -40 110 [lunction| 46 864 -6.8 33.2
Marvel 88X3340 Quad PHY .40 | 105 [Junction| 13 58> -11.5 28.5
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 58 -11.5 28.5
DCM3414 40 | 125 [Junctionf 19 499 0.3 39.7
LEAP 0 70 | Case 7.9 -18.6 7.9
LEAP 0 70 | Case [ 79 -18.6 7.9
CPU 40 | 115 [lunction| 7771 7.3 47.3
LTM4650 ALD_CORE_1V0 40 | 125 [junction| 37 -10.6 29.4
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |iunction| 1 g71 -12.2 27.8
MFM1714 28V Filter -55 125 [lunction| 1 >77 -8.0 47.0
ISL8201M 3V3 55 | 125 |Junction] g -17.5 37.5
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.716 -13.1 26.9
ISL8201M ALD_PHY_INPHI_1V8 55 | 125 [junction| 0.4 -18.4 36.6
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.3 -18.8 36.2
ISL8201M CPU Supplies -55 125 |junction| 0.494 -18.3 36.7
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| ¢ -19.1 35.9
MAXM17515 CPU_VDDM1V5 -40 125 |junction| 0.102 -17.7 22.3
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.093 -18.2 21.8




¢ Large PCB Components Temperature Plot

-20°C , sea level

Leap 1 Leap 2
ISL8201 33 Salid Temperature |-1 8.583°C| |Solid Temperature [-18.607 °C
Mode Temperature: Board  [-17.485 °C GUAD Y
MNode Temperature: Case 10.455 °C Mode Temperature: Board  (-12.936 °C
Maode Temperature: Junction [-17.591 °C Mode Temperature: Case 15486°C
Mode Termperature: Junction [-11.569 °C
ISL8201 33 AUAD PHY
Mode Temperature: Board  [-18.273 °C Mode Temperature: Board  |-13.008 °C
mlode Temperature: Case 19633 °C mode Temperature: Case -15.483 °C
mlode Temperature: Junction [-18.379 °C Mode Temperature: Junction|-11.574 °*C
MM 7515 IS5L8201 1v8
T3429 Mode Termperature: Board  |-12.085 °C Mode Temperature: Board  |-18.272°C
39375 Node Temperature: Case | -19.195 °C Mode Terperature: Case  [-19.646 °C
053210 Node Temperature: Junction |-18.204 °C Mode Temperature: Junction |-18.436 °C
-28733
-6.2787 MAKMI 7515 ISL8201 1v5
963491 Mode Temperature: Board  |-17.621 °C Mode Temperature: Board  [-18.683 °C
13089 Maode Temperature: Case -19.002 °C Mode Temperature: Case 4a7ace
SR 495 Made Ternperature: Junction |-17.775 °C Mode Temperature: Junction [-18.811 °C
-19.90
I5L8201 3wz
Solid Temperature I{DCII MAMT7STS Mode Temperature: Board  |-19.081 °C
Mode Temperature: Board  |-13.318°C Node Temperature: Case 10614 °C
Mode Temperature: Case 16845 7C Mode Temperature: Junction|-19.183 °C
Mode Temperature: Junction [-13.184 °C
LTM4650 1v0i0vES
cPU ALDRIN LTM4BS0 1%0 Core Mode Temperature: Board  |-12.288 °C
Mode Temperature: Board  |-0.93801 °C Node Temperature: Board  |-8.2832 °C Mode Temperature: Board  |-10.707 °C Mode Temperature: Cagse  |-19.012°C
Mode Termnperature: Case  |-5.8921°C MNode Temperature: Case  |-15.952 °C Mode Temperature: Case  |-18.022 °C Mode Temperature: Junction [-12.208 °C
Mode Temperature: Junction | 7.3429 °C Mode Temperature: Junction |-5.8638 °C Mode Ternperature: Junction |-10.683 °C

i |



no

Small PCB Components Temperature Plot

-20°C , sea level

Small PCB:3
Solid Temperature |-1 3086 °C

Small PCH:2
Solid Temperature [-18.594 °C

Dih3414

Mode Temperature: Board  [-5.3286 °C
Mode Temperature: Case  |-16.088 °C
Mode Temperature: Junction [-0.37016 °C

-0.37016
-2 5044
-5.2386
-fB724
-10.107
-12.541
-14.476
-17.41
-19.844

Solid Temperature (°C)

MFEM1714
Mode Temperature: Board  [-10.637 "C

Mode Temperature: Case -17.981 °C
Solid Temperature [-19.142 °C Solid Temperature |-15.68 °C Mode Temperature: Junction |-8.0005 °C

Small PCB:5 Srmall PCH:4




ng Housing Surface Temperature Plot

-20°C , sea level

Surface Plot1:4 Surface Plotd1.2

Surface Plot1:1 Solid Temperature |-18.194 °C Solid Temperature|-19.03 °C
Solid Temperature | -10.825 °C : Saolid Temperature |'1 7376 °C Solid Temperature |-1 8.828 °C

Surface Plot1:a Surface Plot1:7

house top
Salid Temperature |-16.328 °C

Surface Plot1:3

Solid Temperature [-19.713 °C house top house bottom F———— house bottom

Solid Ternperature |-17.518 °C i - - i - -
P | Solid Temperature |-16.238 °C 80IidTemperature|—18.259 o Solid Temperature |-19152 °C

15901 Top Side Bottom Side
16411

16.921
17 431
17,941
18451
_18.961
19471
-19.981 31

Solid Temperature (°C)




F;%"ﬁ'ﬂg Rear Cover Temperature Plot

-20°C , sea level

Surface Plot1:15 Surface Plot1:16

Solid Temperature |—20.DUU " Solid Temperature [-20.000 °C hack plate bottorn Surface Plot1:13 Surface Plot1:14
Solid Ternperature|-17 764 °C Solid Ternperature |-19.594 °C Solid Temperature |-20.000 °C

hack plate hottam

Solid Temperature [-19.744 °C

Surface Plat1:8
Solid Temperature |-17.778 °C

Surface Plot1:12 Surface Plot:1:10
Solid Temperature |-19.479 °C Solid Temperature | -17.773 °C
back plate to
back plate top P P A E— Surface Plat1:11
Solid Temperature [-20.000 *C Solid Temperature |-20.000 "C e Solid T ture|-19.151 °C
: Solid Temperature|—1?.946 c ohid Temperature | -14.

17753

218034 Top Side Bottom Side

182315

18596

18877

19157

19438

-19.7149

-20000 32

Solid Temperature (°C)



Sim9
-40 C Ambient, Vertical, 31000 ft
Al 6061 T6 Enclosure
Worst Case Power

33



Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 9
Power Scenario Worst Case

Cooling Rail Temperature °C -40

Ambient Temp., °C -40

Elevation, ft 31000

RESULTS
Min. | Max. . Margin from
Component Limit, | Limit,| SiMit | Power, | Result, | 0 imum,
Type

°C °C w °C °C
Aldrin -40 110 [lunction| 46 864 -26.8 13.2
Marvel 88X3340 Quad PHY .40 | 105 [Junction| 13 58> 315 8.5
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 58 -31.5 8.5
DCM3414 -40 125 [Junction] 10 499 -20.2 19.8
LEAP 0 70 | Case 7.9 -38.5 -38.5
LEAP 0 70 | Case [ 79 -38.6 -38.6
CPU 40 | 115 |lunction| 7 771 -11.9 28.1
L TM4650 ALD_CORE_1V0 -40 125 |iunction| 3 7 -30.7 9.3
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |iunction| 1 g71 -32.3 7.7
MFM1714 28V Filter 55 | 125 |lunction| 1575 276 27.4
ISL8201M 3V3 55 | 125 |Junction] g -37.5 17.5
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.716 -33.0 7.0
ISL8201M ALD_PHY_INPHI_1V8 55 | 125 [junction| 0.4 -38.3 16.7
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.3 -38.7 16.3
ISL8201M CPU Supplies -55 125 |junction| 0.494 -38.3 16.7
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| ¢ -39.1 15.9
MAXM17515 CPU_VDDM1V5 -40 125 |junction| 0.102 -37.7 2.3
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.093 -38.1 1.9




¢ Large PCB Components Temperature Plot

-40°C , sea level

Leap 1 Leap 2
Solid Temperature |-38.5493 °C Solid Temperature |-38.607 °C
QUAD PHY
|SLE201 I3 Mode Temperature: Board  [-32.918 °C
Mode Temnperature: Board  |-37.472°C mode Temperature: Case -35484 °C
Node Temperature: Case 30453 ¢ Made Temperature: Junction [-31.566 *C
mode Temperature: Junction [-37 581 "C
QUAD PHY
ISL8207 33 Mode Temperature: Board  |-32.8959 °C
Mode Temperature: Board  |-38.257 °C Mode Temperature: Case  [-35.478°C
Mode Temperature: Case  |-39.631°C Mode Temperature: Junction [-31.564 °C
Mode Temperature: Junction [-38.367 °C
ISLAZ201 1w8
MAKM 7313 Maode Temperature: Board  [-38.211 °C
Mode Temperature: Board  (-38.047 °C Nade Temperature: Case 30636 °C
Node Temperature: Case  |-38.177 °C MNode Temperature: Junction |-38.39 °C
Mode Temperature: Junction [-38.161 °C
WA 7515 15L3201 1vwa
Node Temperature: Board | |-37.648 °C Mode Temperature: Board  |-38.648 °C
Mode Temperature: Case —EBlQN C Mode Temperature: Case -39.724°C
—1 1 Q?)T"r NDdeTemperature:Junction _3?'?11 “C Mode Temperature: Junction [-38.734 °C
15432
18927 MAKM1 7515 ISLA201 32
e il Node Termperature: Board  |-33.217 °C Mode Temperature: Board  |-39.046 °C
25916 Node Termperature: Case _36.00B °C Mode Temperature: Caze -38.807 °C
229 A1 Mode Temperature: Junction [-33.096 °C WNode Temperature: Junction|-33.149 °C
-32 906 =7
-36.401 — Bt 1202270 LTM4650 10 Core LTMA4B50 140/0%83
-39 595 NDdE Temperaturei Cuar _25'2?2 = ALDRIN Mode Temperature: Board  |-30.732°C Mode Temperature: Board  |-32.442 °C
Sofid T . ode Temperature: Case  |-24. Mode Temperature: Board  |-29.107 °C Mode Ternperature: Case  |-38.027 °C Node Temperalure. Gase  |-39.028 °C
2l emperature II ]I MNode Temperature: Junction |-11 937 °C Mode Temperature: Case  |-35.944 °C Mode Temperature: Junction |-30.702 °C Mode Temperature: Junction |-32.345 °C
Mode Temperature: Junction [-26.838 °C

T



-20.203
-22857
2511
-27 065
-30.019
-32473
-34.927
-37.381
-39.835

Solid Temperature (°C)

no

Small PCR:2

Solid Temperature [-38.548 °C

-40°C , sea level

Small PCB:3

Solid Temperature|-32.891 °C

Small PCE:S

Small PB4

Solid Temperature (-39.073 °C

Solid Temperature |-35.288 °C

Small PCB Components Temperature Plot

DCmM3414

Mode Temperature: Board  |-25.073 °C

Mode Temperature: Case -35.983°C

Mode Temperature: Junction |-20.203 °C

MFEM1714

Mode Temperature: Board  |-30192 °C
Mode Temperature: Case S3TE22°C
Mode Temperature: Junction|-27 653 °C

36



ng Housing Surface Temperature Plot

-40°C , sea level

Surface Plot1.7 house hottam
Surface Plot1:1 -
Surface Plot1:3 Solid Temperature|—39.834 C Solid Temperature |-39.114 °C

- Salid Temperature [-39.831 °C
Solid Temperature [-29.697 °C

Surface Plot1:4
Salid Temperature [-38.1938 °C

Surface Plot1:6

Solid Temperature |-38.192 °C

Surface Plot1:2

house top Solid Temperature | -39.075 °C Surface Plot1:5 L
Solid Temperature |'3E'251 © Solid Temperature |-37.346 °C Solid Temperature |'38.1 71°C

housze tap
Salid Temperature|-3?.441 "

-35.814

-36.335 : _
-36.856 Top Side Bottom Side

AT ATT

-37 5938

-38419

S35 94

-39 461

-39 9582 37

Solid Temperature (°C)



P ‘;%.limﬂ;g Rear Cover Temperature Plot

-40°C , sea level

Surface Plot:1:16 hack plate top Surface Plot1:8 hack plate bottom
Salid Temperature|—4D.DDD o Solid Temperature |-40.000 °C Solid Temperature |-37.776 °C Solid Temperature |-37.763 °C

Surface Plot1:12

Solid Temperature [-39.986 °C

Surface Plot1:13

Solid Temperature |-39.594 °C

Surface Plot1:9
Solid Temperature |-37.942 °C

Surface Plot1:11
Solid Temperature |-39.152 °C

Surface Plot115 back plate top Surface Plat1:10 S D B Surface Plat1:14
Solid Temperature |-40.000 °C Solid Temperature (-40.000 °C Solid Temperature |-37.773°C Solid Temperature |-40.000 *C

Solid Temperature |—39.T43 "C

-37.752 Top Side Bottom Side
138.033

38314
38505
38876
139157
139438
139719
40,000 38

Solid Temperature (°C)



Sim 11
32 C Ambient, Vertical, 31000 ft
Al 6061 T6 Enclosure
Worst Case Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 11
Power Scenario Worst Case

Cooling Rail Temperature °C 32

Ambient Temp., °C 32

Elevation, ft 31000

RESULTS
Min. Max. .. .
Component Limit, | Limit, Limit | Power, Result, Margin,
Type

°C °C w °C °C
Aldrin -40 110 [lunction| 46 864 45.1 64.9
Marvel 88X3340 Quad PHY .40 | 105 [Junction| 13 58> 40.4 64.6
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 58 40.4 64.6
DCM3414 -40 125 [Junction] 10499 51.7 73.3
LEAP 0 70 | Case 7.9 334 36.6
LEAP 0 70 | Case [ 79 33.3 36.7
CPU 40 | 115 |lunction| 7771 58.3 56.7
LTM4650 ALD_CORE_1VO0 -40 125 [junctionf 37 41.3 83.7
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |iunction| 1 g71 39.6 85.4
MFM1714 28V Filter 55 | 125 |lunction| 1575 44.3 80.7
ISL8201M 3V3 55 | 125 |Junction] g 34.4 90.6
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.716 38.8 86.2
ISL8201M ALD_PHY_INPHI_1V8 55 | 125 [junction| 0.4 33.6 91.4
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.3 33.2 91.8
ISL8201M CPU Supplies -55 125 |junction| 0.494 33.6 91.4
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| ¢ 32.8 92.2
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction| 0.102 34.2 90.8
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.093 33.8 91.2




¢ Large PCB Components Temperature Plot

32°C, sea level

[SLB201 33 Leap 1 Leap 2

Node Temperature: Board  |34.504 °C Solid Temperature | 33406 °C Salid Temperature [ 33.392 °C
rMode Temperature: Case 32543°C

mode Temperature: Junction | 34.401 °C GLAD PHY

Mode Temperature: Board  [39.042 °C
Mode Temperature: Case 36.512°C
Mode Temperature: Junction | 40 426 °C

ISLA201 3v3

Mode Temperature: Board 33726 °C
Mode Temperature: Case 32,366 °C
Mode Temperature: Junction | 33.620 °C QAD PHY
Mode Temperature: Board wmacc

hd &1 7515
Mode Temperature: Case 3B.819°C
58 282 Mode Temperature: Board 33918 °C -
: kode Temperature: Junction | 40.430 °C
55 [:H |:| MNode Temperature: Case 328G
51 _?3? Mode Temperature: Junction | 33,808 °C [SL8201 1va
A8 465 MAKM 1 7515 Mode Ternperature: Board | 33.780°C
A5 192 Mode Termperature: Board | 34.403 °C Mode Temperature: Case  |32.383°C
A1 920 Mode Temperature: Gase | 33.007 °C Mode Temperature: Junction | 32.604 °C
A= R48 Mode Temperature: Junction | 34.246 °C ISLE201 145
35 '3?5 WA 515 Mode Temperature: Board  |33.343°C
22103 :
MWode Temperature: Board [ 38.708 °C Mode Temperature: Case (32274 °C
Saolid Temperature I:ol:]l node Ternperature; Case 35065 °C Mode Temperature: Junction | 33.209 °C
Mode Temperature: Junction | 38.839 °C ISLE201 T2
CPLU Mode Temperature: Board | 32,950 °C
Mode Ternperature: Board  |50.574 °C Mode Temperature: Case | 92193 °C
Mode Temperature: Gase  |44.778°C Mode Temperature: Junction | 32.848 °C

Mode Temperature: Junction | 58.282 °C ALDRIN LTM4650 1v0 Core LTM4650 14 0i0vae
Mode Temperature: Board (42,845 °C | [MNode Temperature: Board |41 241 °C Mode Temperature: Board | 39,493 °C
Mode Temperature: Case 36.0594 °C | |Mode Temperature: Case 33969 °C Mode Temperature: Case 32965 °C
Mode Temperature: Junction [45.155 °C | [MNode Temperature: Junction [41.278 °C Mode Temperature: Junction | 38 607 °C

3



nc Small PCB Components Temperature Plot

32°C, sea level

Small PR3
Salid Temperatura | 39.013°C

Small PCB:2
Solid Temperature [ 33.455 °C

Dicmadt4
Mode Temperature: Board 46.848 °C
Mode Temperature: Case 35.998 °C

21750
49302
46.854
44 406
418958
39510
37.062
34614
32.166

=olid Temperature (°C)

Mode Temperature: Junction | 91.750 °C

MF 1714

Mode Temperature: Board | 41.761 °C
Mode Temperature: Case 34076 °C
Small PCH:A Small PB4 mHode Temperature: Junction | 44311 °C
Salid Temperature | 32.935 °C Solid Temperature | 36.731 °C




ng Housing Surface Temperature Plot

32°C , sea level

Surface Plot1:1 Surface Plot1:4 Surface Plot1:2 Surface Plot1:5 Surface Plot1:7
Solid Termperature [ 32168 °C Solid Temperature | 33.837 °C Solid Temperature | 32.911 °C Solid Temparature | 34.643°C Solid Temperature | 32166 °C

house top

Surface Plot1:3 hause top Solid Termperature | 35731 °C
Solid Temperature | 32,304 °C house hottarn Surface Plot1:6

house hottom

Solid Temperature | 32.888 °C

Solid Temperature | 34,557 °C
Solid Temperature [ 35.820°C Solid Temperature | 33812°C

36.169

35.650 Top Side Bottom Side

35131

34612

34.094

333575

33056

32537

32018 43

Solid Temperature (°C)



W‘ﬂg Rear Cover Temperature Plot

32°C, sea level

Surface Plot1:16 Surface Plot1:13

Sunace FlotTTs Solid Termperature | 32.000 °C Solid Temperature | 32.406 *C
Solid Temperature | 32.000 °C Surface Plot1:14
Solid Temperature | 32.000 °C

hack plate bottam
Solid Temperature [ 34,235 °C

hack plate bottam
Solid Temperature | 32.255 °C

Surface Plot1:9

Solid Temperature | 34.047 °C

Surface Plot1:10
Surface Plat1:8 Solid Temperature | 34.254 °C

Solid Temperature | 34,223 °C

hack plate top

- Surface Plot:1:11
, . Solid Ternperature | 32.000 °C Surface Plot112
Solid Temperature [ 32,000 °C Solid Temperature |32.411 °c | |50l Temperature | 32.848 °C

hack plate tap

34275 . _
33,991 Top Side Bottom Side

33,706

33,427

23,135

32853

32569

22284

32,000 44

Solid Temperature (°C)



Predicted Power Results

45



Sim 2
23 C Ambient, Vertical, Sea Level
Al 6061 T6 Enclosure
Predicted Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 2
Power Scenario Predicted

Cooling Rail Temperature °C 23

Ambient Temp., °C 23

Elevation, ft 0

RESULTS
Min. Max. .. .
Component Limit, | Limit, Limit | Power, Result, Margin,
Type

°C °C w °C °C
Aldrin -40 110 [lunction| 71 089 289 81.1
Marvel 88X3340 Quad PHY .40 | 105 [Junctionf 13 175 31.1 73.9
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 175 31.1 73.9
DCM3414 40 | 125 [Junctionf g24) 34.7 90.3
LEAP 0 70 | Case | 395 23.7 46.3
LEAP 0 70 | Case | 395 23.7 46.3
CPU 40 | 115 |lunction| 3 ggg 36.2 78.8
L TM4650 ALD_CORE_1V0 -40 125 |iunction| 1 ge5 27.2 97.8
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |lunction| 1 431 28.9 96.1
MFM1714 28V Filter 55 | 125 |lunction| g 756 30.2 94.8
ISL8201M 3V3 .55 | 125 [Junctionf ¢ 395 23.8 101.2
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.358 26.4 98.6
ISL8201M ALD_PHY_INPHI_1V8 -55 | 125 [junction]| 0,302 24.1 100.9
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.293 24.1 100.9
ISL8201M CPU Supplies -55 125 |junction| 0.244 24.2 100.8
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| 3> 23.7 101.3
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction]| 0051 24.1 100.9
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.044 23.9 101.1




¢ Large PCB Components Temperature Plot

23°C , sea level

Leap 1 Leap 2

15L8201 23 Solid Ternperature | 23.711 °C | |gq)ig Temperature [ 23.710 °C

QUAD PHY

Mode Temperature: Board | 24268 °C Mode Temperature: Board  [29.720 °C

Mode Temperature: Case  |23.274°C Mode Temperature: Case  |27.365 °C

Mode Temperature: Junction| 24210 °C Mode Temperature: Junction [ 31.152 °C

MAM1 7515
Mode Temperature: Board | 23.953 °C
QUAD PHY
Mode Temperature: Case 23401 °C MNode T n Board 29 587 "0
ode Temperature: Boar .
36242 Mode Temperature: Junction | 23.896 °C Node T " c 27 3610
ode Temperature: Case .
24 595 —— .
Mode Temperature: Junction | 31.135 °C
353947 MAKM1 7515
21300 Mode Temperature: Board | 24.208 °C ISLE201 145
29.653 Mode Temperature: Case | 23.508 °C Mode Ternperature: Board | 24.168 °C
28 006 Mode Temperature: Junction | 24,129 °C Mode Temperature: Case 33243 °C
26359 MAKM1T515 Mode Temperature: Junction | 24.071 °C
24012
23 [:”54 Mode Temperature: Board 26358 °C ISLB201 w2
’ Mode Temperature: Case 24835 °C Mode Temperature: Board | 23.808 °C
H =]
SO“d Temperature '{ C]' Mode Temperature: Junction | 26,424 °C Mode Temperature: Case 23171 °C
Mode Temperature: Junction | 23.752 "C

ISLE201 w3

Mode Temperature: Board  |23.872°C ISL32017 1va

Mode Temperature: Case  |23.184°C Mode Temperature: Board | 24.216 °C
Mode Temperature: Junction | 23.815 °C MNode Temperature: Case 23.282°C

Mode Temperature: Junction (24413 °C

CPU

Mode Temperature: Board | 32.318 °C ALDRIM LTMARSD 1%0 Core LTr4650 1v0/0v3E

Mode Temperature: Case 29511 °C Mode Temperature Board | 27 984 °C Mode Ternperature: Board | 27197 °C Mode Temperature: Board (28,872 °C

Mode Temperature: Junction | 36.242 °C Node Temperature: Case | 24.828°C | |Mode Temperature: Gase  |23.892°C Mode Termperature: Cage  [23.750°C
Mode Ternperature: Junction | 25.935 °C | |Mode Temperature: Junction | 27.204 °C Mode Temperature: Junction|28.811 °C

48



no

Small PCB Components Temperature Plot

23°C , sea level

Small PCRH:3
Solid Temperature | 27,111 °C

Small PCB:2
Solid Temperature | 23.916 °C

DCM3414
Mode Temperature: Board | 31.750 °C
ggggg Mode Temperature: Case 25341 °C
’ Mode Temperature: Junction | 34.684 °C
31,788
30329
28891
27 447
25994
24 546
23097 T
Saolid Temperature (7C)
MFM1T14
a - 4 Mode Temperature: Board | 28.640 °C

9 7 9 B & @

Mode Temperature: Case 24200 °C
Mode Temperature: Junction| 30188 *C

Small PCB:S Small PCB:4
Solid Temperature | 23.534 °C Solid Ternperature [ 25.641 °C




ng Housing Surface Temperature Plot

23°C , sea level

Surface Plat1:5

Surface Ploti:2 house top house top hause bottorn
Solid Temperature | 24 8450°C

Solid Temperature | 23.552 °C Solid Temperature | 25181 °C Solid Temperature | 24.474 °C Solid Termperature | 25.235°C

Surface Plot16
Salid Termperature | 24.042 °C

Surface Plot1:7

Surface Plot1:1 Surface Plot1:4 Surface Plot1:3
Solid Temperature| 23117 °C Salid Temperature | 24.084 *C Solid Temperature | 33.178 °C hiouse hottom Solid Temperature | 23116 °C

Salid Temperature | 235820°C

ég:g Top Side Bottom Side
24 831
34 538
24 935
230923
33 630
3317
232014 50

Solid Temperature (°C)



W‘ﬂg Rear Cover Temperature Plot

23°C , sea level

back plate top Surface Plot1:15

Salid Temperature|23.DDD o Solid Temperature | 23.000 °C back plate bottom
Solid Temperature | 23,129 °C

Surface Plot:1:10
Solid Temperatura | 24.124 °C

Surface Plot:1:14
Solid Temperature | 23.000 °C

Surface Plot1:11

Solid Termperature | 23.383 °C

Surface Plot1:9

Solid Temperature | 23928°C

Surface Plot:1:12

Solid Termperature | 23Ma°C

Surface Plot1:16
hack plate top back plate bottormn

Solid Temperature|23_nnn o Solid Termperature | 23.000 °C Salid Ternperature| 25.162 °C Surface Plat1:8

Surface Plot:1:13
- Solid Temperature | 25145 °C
Solid Temperature | 23205 °C

35166

24 896 Top Side Bottom Side

34 625

34,354

34083

33812

33542

23271

23.000 51

Solid Temperature (°C)



Sim 4
-20 C Ambient, Vertical, Sea Level
Al 6061 T6 Enclosure
Predicted Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 4
Power Scenario Predicted

Cooling Rail Temperature °C -20

Ambient Temp., °C -20

Elevation, ft 0

RESULTS
Min. | Max. . Margin from
Component Limit, | Limit,| SiMit | Power, | Result, 1 “ppr) imit,
Type

°C °C w °C °C
Aldrin -40 110 [lunction| 71 089 -14.0 26.0
Marvel 88X3340 Quad PHY .40 | 105 [Junctionf 13 175 -11.8 28.2
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 175 -11.8 28.2
DCM3414 -40 125 [Junction] g 42 -8.3 31.7
LEAP 0 70 | Case | 395 -19.2 -19.2
LEAP 0 70 | Case | 395 19.2 -19.2
CPU 40 | 115 |lunction| 3 ggg 6.2 33.8
LTM4650 ALD_CORE_1VO0 -40 125 [lunction| 1 665 -15.7 24.3
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |lunction| 1 431 -14.1 25.9
MFM1714 28V Filter 55 | 125 |lunction| g 756 -12.8 42.2
ISL8201M 3V3 .55 | 125 [Junctionf ¢ 395 -19.2 35.8
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.358 -16.5 23.5
ISL8201M ALD_PHY_INPHI_1V8 -55 | 125 [junction]| 0,302 -18.8 36.2
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.293 -18.9 36.1
ISL8201M CPU Supplies -55 125 |junction| 0.244 -18.7 36.3
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| 3> -19.2 35.8
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction]| 0051 -18.8 21.2
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.044 -19.1 20.9




no

Large PCB Components Temperature Plot

-20°C , sea level

ISLB201 33 =l Leap 2

Node Temperature: Board | 48720 ° | o0 Temperature [18238°C| [solid Temperature]-12.20 *C QUAD PHY

Mode Temperature: Case  |-19.726 °C Mode Ternperature: Board  |-13.268 °C

Mode Temperature: Junction |-18.788 "C Mode Termperature: Case -15.634 "C
Mode Temperature: Junction [-11.846 °C

[SLEZ201 w3
Mode Temperature: Board  [-19.127 °C

ISLA201 1v8
mMode Temperature: Case -19.815°C

Mode Temperature: Board  [-18.784 °C
Mode Termperature: Junction|-19.184 °C Node Temperature: Case  |-19.748 °C
Mode Temperature: Junction [-18.887 °C
A1 7515
Mode Temperature: Board  [-19.045°C QUAD PHY
Mode Temperature: Case -19.598 °C Mode Temperature: Board  (-13.408 °C
Mode Temperature: Junction |-19.103 °C Mode Temperature: Case -15.639°C
Mode Temperature: Junction [-11.864 °C
ht 2Rl 1 751 5
mode Temperature: Board  |-18.7849 °C / 15LA201 1v5
—6.254 Node Temperature: Case 10403 °C Mode Temperature: Board  |-18.832 °C
-7.9643 rode Temperature: Junction |-18.868 °C Mode Temperature: Case 18.757°C
A B7AR Mode Temperature: Junction |-18.828 °C
:qgggg A1 751 5 ISLA201 32 :
_14 805 Mode Terperature: Board  |-16.632 °C :ESE szpz::z:z: 322:‘ :z;jz E
-16.516 o TEmperaLre: Case MuLLEY MHode Temzerature: Junction|-1 9-248 "
—18_226 Mode Temperature: Junction [-16.568 °C : :
-19.936 LTM4E650 1vDidyas
Solid Temperature (°C) Y ALDRIN LTM4B50 1vi Core Mode Termperature: Board  |-14.125 °C

Mode Temperature: Board  |-10.367 °C
Mode Temperature: Case -12.8249 °C

Mode Temperature: Board  |-16.016 °C | % Node Termperature: Board  |-15.805 °c | |Mode Temperature: Case  |-19.35°C
Mode Temperature: Case  |-18.171 °C| |Mode Temperature: Gase  |-1810g°c | |Mode Temperature: Junction|-14.087 °C
Mode Temperature: Junction|-14.065 °C Mode Temperature: Junction |-15.798 °C

-t

Mode Temperature: Junction |-6.284 °C




-6.323
-9.7706
-11.218
-12 GGG
-14.113
-15.561
-17.008
-18456
-19.904

Solid Temperature (°C)

nc Small PCB Components Temperature Plot

, sea level

Small PCE:2

Solid Temperature [-19.101 "

Small PCB:A

-20°C

Small PCH:3

Solid Temperature (-15.886 °C

C3ca

DCh3414
Mode Temperature: Board  [-11.26 °C
Mode Temperature: Case -7 .6R3 "G
Mode Temperature: Junction|-8.323 °C
fF 1714
s e Mode Temperature: Board  |-14.391 °C
— MHode Temperature: Case -18.804 °C
MHode Temperature: Junction |-12.836 °C

Salid Temperature [-19.475 °C

Small PCHE: 4

Solid Temperature [-17.395 °C

95



ng Housing Surface Temperature Plot

-20°C , sea level

Surface Plot1:¥
Surface Plat1:3 Surface Plat1:1 — R Ty house bottomn
alid Temperature |-149, - i - |
Solid Temperature |-19.824 °C Solid Temperature [-19.88 °C Solid Temperature [-19.4584 °C
Surface Plot:1:6
Surface Plot:1:4 Solid Temperature [-18.865 °C
Solid Temperature [-18.918 °C
o
Ll 5|
il ol Kl

Surface Plot1:4

- house battarm
Surface Flot1.2 Solid Temperature |-18.45 °C

house top Solid Temperature |-19.44 °C Solid Temperature |—1 7T

house top
Salid Temperature ‘-1 g.533°C

Solid Temperature |-1 78230

17 566 Top Side Bottom Side
17 BEE

-18.171
-18473
-18776
-19.0749
-19.381
-19.684
-19.4986 56

Solid Temperature (°C)




Rear Cover Temperature Plot

-20°C , sea level

Surface Plot1:16 back plate top Surface Plot1:8 hack plate bottarn

Solid Temperature |-2EI.IZIIZIIZI " Solid Temperature [-20.000 °C Solid Temperature |-17 855 °C Solid Temperature |-17.837 °C
Surface Plot1:12

Solid Temperature |-19.681 °C

Surface Plot1:9

Solid Termperature [-19.072 °C Surface Plotd:14

Salid Temperature [-19.795 °C

Surface Plot1:11
Solid Temperature [-19.617 °C

Surface Plot1:15 back plate top
Solid Temperature|-2[l.|]l:|l:| °C Solid Ternperature |-20.000 °C

Surface Plot:1:10 back plate bottarn Surface Plot:1:14
Solid Temperature [-18.885 °C Solid Temperature [-20.000 °C

Salid Temperature|-19.8?1 iz

-17.833
-18.104 Top Side Bottom Side
-18.375
-18 646
-18.916
-19.187
-19.458
-19.729
-20.000

Solid Temperature (°C)

o7



Sim 6
60 C Ambient, Vertical, Sea Level
Al 6061 T6 Enclosure
Predicted Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 6
Power Scenario Predicted
Cooling Rail Temperature °C 60
Ambient Temp., °C 60
Elevation, ft 0
RESULTS
Min. Max. .. .
Component Limit, | Limit, Limit | Power, Result, Margin,
Type
°C °C w °C °C
Aldrin -40 110 [lunction| 71 089 65.9 44.1
Marvel 88X3340 Quad PHY .40 | 105 [Junctionf 13 175 68.1 36.9
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 175 68.1 36.9
DCM3414 -40 125 [Junction| g 247 71.6 53.4
LEAP 0 70 | Case | 395 60.7 9.3
LEAP 0 70 | Case | 395 60.7 9.3
CPU 40 | 115 |lunction| 3 ggg 72.9 42.1
L TM4650 ALD_CORE_1V0 -40 125 |junction| 1 665 64.1 60.9
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |lunction| 1 431 65.7 59.3
MFM1714 28V Filter 55 | 125 |lunction| g 756 67.1 57.9
ISL8201M 3V3 55 | 125 [Junction| g 395 61.2 63.8
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.358 60.8 64.2
ISL8201M ALD_PHY_INPHI_1V8 -55 | 125 [junction]| 0,302 61.1 63.9
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.293 61.0 64.0
ISL8201M CPU Supplies -55 125 |junction| 0.244 60.8 64.2
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| 3> 60.7 64.3
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction]| 0051 61.1 63.9
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.044 63.4 61.6




no

Large PCB Components Temperature Plot

60°C , sea level

Leap 1 Leap 2
ISLE201 3v3 ; a i . "
Solid Temperature|ED.?1D o Solid Temperature|6tl et QUAD PHY
Mode Temperature: Board | 61,265 °C
Mode Temperature: Board  [B6.708 °C
Mode Temperature: Case E0.2Y3°C

Mode Temperature: Case Fd 363 °C

Mode Temperature: Junction | 61.207 °C

Mode Temperature: Junction [ E8.149 °C

ISLB201 3v3
Mode Temperature: Board  [B0.870°C
Mode Temperature: Case  |B0.184 °C / ISL8201 1vE
Mode Termperature: Junction |60.814 *C Mode Temperature: Board | 61.233°C
Mode Temperature: Case G0.255 "C
T2a05 AN 7513 Mode Ternperature: Junction |61.127 °C
_."r'] 3[:”:' Mode Temperature: Board  |60.951 °C
63 635 Mode Temperature: Case 60.400°C QauaD PHY
£S.090 Mode Temperature: Junction | 60.894 °C Mode Termperature: Board | 66.587 °C
66485 WA 7515 Mode Temperature: Case G4.261 °C
F 220 Node Termperature: Board | 61204 °C Mode Temperature: Junction 68,135 °C
B3 276 MNode Temperature: Case 60505 °C |SLa201 145
G167 Mode Temperature: Junction | 61125 °C Mode Temperature: Board — |61.176 °C
BDDGG Mode Temperature: Case G0.244 °C
AR 7515 -
Solid Temperature {°C) Node Temperature: Board  |63.352 °C Pode Tempersture: Junchion | 81,077 *¢
Mode Temperature: Case 61,532 °C ISLE8201 w2
Mode Temperature: Junction [63.417 °C Mode Temperature: Board  [B0.826 °C

kMode Temperature: Case BO174 °C

CPU
Mode Temperature: Board  [B2.105 °C

Mode Temperature: Junction 60,765 °C

Mode Temperature: Case BB.138 "C

LTh4B50 1w0/0vEE
Mode Temperature: Junction | 72.905 °C ALDRIM LTWA050 1v0 Core Mode Ternperature: Board  |65.613 °C
MNode Temperature: Board | 64.934 °C Node Temperature: Board | B4.165 :C Node Termperalure: Case 60726 °C
MNode Ternperature: Case 61.830 "¢ Mode Temperature: Case. oo 887 e Mode Temperature: Junction 65,724 °C
Mode Ternperature: Junction | 65,937 °C Mode Temperature: Junction|64.180 °C

T



no

Small PCB Components Temperature Plot

60°C , sea level

Stall PCE:3
Solid Termperature ‘ G4.098 °C

Small PCB:2
Saolid Temperature (B0 9245 °C

== DCmMIdt4
Mode Temperature: Board  |68.745°C
Mode Temperature: Case  |62.343°C
71683 Mode Temperature: Junction | 71.683 °C
70235
68787 d
673329
65891
G 443
62995
61547
60099

Saolid Temperature (7C)

MFRi1 714
Mode Termperature: Board  |65.651 °C
Mode Temperature: Case 61.203 °C

a .6 o s o Mode Termperature: Junction | 67197 °C

Small PCB:5 Small PCB:4
Solid Temperature | 60.542 °C Solid Temperature | 62660 °C




ng Housing Surface Temperature Plot

60°C , sea level

Sutface Plot1:2 house top E=———
i - urface Plat1:
Solid Temperature | 60 548 °C Solid Temperature (62,184 *C house bottam !
Solid Temperature |62.237 °C Solid Temperature | 61.551 °C
house tap & 5 =
Solid Terperature | 61 478 °C Surface Flot1:e 117
Solid Temperature | 61.048 °C
[
L [
=] Ll
L=} L]}
- E— Surface Plot:1:3
1: urface Plot1:
Surface Flott:] | Solid Termperature | 50.180 °C house bottorn Surface Plot1:7
i " Solid Temperature | 61.087 *C :
Solid Temperature (60116 *C p SulidTemperature|ED.524 ° Solid Temperature 60115 *C
62442 : _
67 135 Top Side Bottom Side
61835
51531
61228
B0.924
B0.621
G60.317
G0.014 62

=olid Temperature (°C)



W‘ﬂg Rear Cover Temperature Plot

60°C , sea level

back plate top back plate hottam Surface Plot1:10

Salid Temperature | 60.000 °C Surtace Flot1 19 Solid Temperature [60.128 °C Salid Temperature | 61.130 °C

Solid Ternperature | 60,000 °C Surface Flot 14
Solid Temperature | 50000 *C

Surface Plat1:11
Solid Temperature |60.381 °C

Surface Plot1:13
Solid Termperature | 50,2045 *C

Surface Plat1:9

Solid Temperature | 60,928 °C

hack plate bottom
Solid Temperature |62 162 *C

Surface Plot1:12
Salid Temperature | 60,3048 "C

Surface Plot1:16 Surface Plot:1:8
Solid Temperature | 60.000 °C Solid Temperature | B2145°C

hack plate tap
Solid Temperature | g60.000°C

62.166

61.895 Top Side Bottom Side

61624

61.354

61.083

60.812

60.541

60271

60.000 63

Solid Temperature (°C)



Sim 8
85 C Ambient, Vertical, Sea Level
Al 6061 T6 Enclosure
Predicted Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 8
Power Scenario Predicted
Cooling Rail Temperature °C 85
Ambient Temp., °C 85
Elevation, ft 0
RESULTS
Min. Max. .. .
Component Limit, | Limit, Limit | Power, Result, Margin,
Type
°C °C w °C °C
Aldrin -40 110 [lunction| 71 089 90.9 19.1
Marvel 88X3340 Quad PHY .40 | 105 [Junctionf 13 175 93.1 11.9
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 175 93.1 11.9
DCM3414 -40 125 [Junction] g 42 96.6 28.4
LEAP 0 70 | Case | 395 85.7 -15.7
LEAP 0 70 | Case | 395 85.7 -15.7
CPU 40 | 115 |lunction| 3 ggg 97.7 17.3
L TM4650 ALD_CORE_1V0 -40 125 |iunction| 1 ge5 89.1 35.9
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |lunction| 1 431 90.7 34.3
MFM1714 28V Filter 55 | 125 |lunction| g 756 92.1 32.9
ISL8201M 3V3 .55 | 125 [Junctionf ¢ 395 86.2 38.8
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.358 85.8 39.2
ISL8201M ALD_PHY_INPHI_1V8 -55 | 125 [junction]| 0,302 86.1 38.9
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.293 86.0 39
ISL8201M CPU Supplies -55 125 |junction| 0.244 85.8 39.2
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| 3> 85.7 39.3
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction]| 0051 86.1 38.9
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.044 88.4 36.6




97 708
96128
94 548
92 967
91387
89.807
88 227
86 646
85.066

=olid Temperature (°C)

no

85°C , sea level

Leap1

Leap 2

Salid Temperature|85.?1 0ec

ISL8201 3v3
Mode Temperature: Board  |BE.263 °C
Mode Temperature: Case ga.2¥3 "
Mode Temperature: Junction | 86.206 °C
ISL8201 w3
Mode Temperature: Board  |B5.869 °C
Mode Temperature: Case 85184 °C
MHode Temperature: Junction | 85.813 °C
AN 7515
Mode Temperature: Board 85,949 "C
Mode Temperature: Case 845,399 "
Mode Temperature: Junction [ 85 8592 *C
MARM1 7515
Mode Temperature: Board (86,201 *C
Mode Temperature: Case ga.504 "
Mode Temperature: Junction [86.122 "C
A1 7515
Mode Temperature: Board (88347 °C
Mode Temperature: Case 86528 "C
MHode Temperature: Junction (88,413 *C
CPU
Mode Termperature: Board  |93.977 °C
Mode Temperature: Case 90821 "
mode Temperature: Junction |97 708 *C ALDRIM
Mode Temperature: Board | 89.991 °C
Mode Temperature: Case BE. 830 "C
Mode Temperature: Junction | 80,936 °C

¥

Solid Temperature | ga.709°C

Large PCB Components Temperature Plot

QUAD PHY
mHode Temperature: Board | 91.699 °C
Mode Temperature: Case 89.362 °C

Mode Temperature: Junction | 93.148 °C

ISLB201 1va
mHode Temperature: Board |86 233 °C
Mode Temperature: Case 85,255 "

Mode Temperature: Junction | 86.126 °C

CILUAD PHY
Mode Temperature: Board  [91.581 °C
Mode Temperature: Case 89360 "C

Mode Temperature: Junction (93,134 °C

LTM4650 1v0 Core

mode Temperature: Board  |B9.162 °C
mHode Temperature: Case 85,887 °C
mode Temperature: Junction | 89178 °C

ISLE201 15
Mode Temperature: Board 86175 °C
Mode Temperature: Case 85244 "

Mode Temperature: Junction | B6.07TE *C

ISLB201 w2
Mode Temperature: Board  [85.826 °C
Mode Temperature: Case 88174 "

Mode Temperature: Junction

g5.765 °C

LTMABS0 1%0i0va s

Mode Temperature: Board

§0.601 °C

Mode Temperature: Case

85724 °C

Mode Temperature: Junction

40.711 "
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nc Small PCB Components Temperature Plot

85°C , sea level

Small PCB:3
Solid Temperature | 49.088 °*C

Small PCE:2
Solid Temperature (85929 °C

DChE414

Mode Temperature: Board 93738 °C

Mode Temperature: Case ar.344 °C

95 679 Mode Temperatura: Junction | 96,679 °C

95232
93.784
92 337
90.589
59442
87.995
56.547
85.100

Solid Temperature (°C)

MF1714

Mode Temperature: Board  [90.651 °*C
Mode Temperature: Case 86.204 °C
Mode Temperature: Junction [ 92,193 *C

Small PCB:A Small PCB:4
Solid Temperature | 35.945 °C Solid Temperature | 37 666 °C




ng Housing Surface Temperature Plot

85°C , sea level

house bottom

1 UL ) Solid Temperature |67 237 *C Surtace Plot1:S
Surface Plot1:2 - .
- Solid Termpersture | 37184 °C Solid Temperature | 86.551 "C
Solid Temperature | 85.546 °C
house top
[] [
Solid Temperature | 86.481 °C
[
Ll LL
Surface Plot1:4 S [
Solid Temperature | 86.088 °C
Surface Plot:1:6
Solid Temperature | 36.050 *C
Surface Plot:1:3
Surface Plot1:1 Solid Temperature | 85181 °C ISR [T Surface Plot1:7
Solid Temperature | 85116 °C Salid Temperature|85.525 o Solid Temperature | 85.114 °C
87 436 Top Side Bottom Side
87133
86.831
86528
86225
85922
85619
85316
85014 68

Solid Temperature (°C)



W‘ﬂg Rear Cover Temperature Plot

85°C , sea level

/m

hack plate top Surface Plot1:15 Surface Plot1:8 hack plate hottam

Solid Temperature | 85 000 oo Solid Temperature [85.000 °C Solid Temperature | 87.144 °C Solid Temperature | 87 161 °C
Surface Plot1:12

Solid Temperature | 85 3049 °C

Surface Plat1:11 Surface Plot:1:13
Solid Temperature | 85381 °C Solid Temperature | 85.205 *C

Surface Plot1:9
Solid Temperature [ 35,928 °C

Surface Plot:1:14

back plate top Surface Plat1:16 Solid Temperature | 85.000 °C

: a Surface Plot1:10
Solid Temperatur9|85.ﬂﬂﬂ . Solid Temperature | 85.000 °C
Solid Temperature | 86.133 °C back plate bottorm

Solid Temperature | gotze°c

87 165
86.805 Top Side Bottom Side
86 624
86353
86.083
85812
85 541
85 271
85.000

Solid Temperature (°C)

69



Sim 10
-40 C Ambient, Vertical, 31000 ft
Al 6061 T6 Enclosure
Predicted Power

70



Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 10
Power Scenario Predicted
Cooling Rail Temperature °C -40
Ambient Temp., °C -40
Elevation, ft 31000 ft
RESULTS
. Margin from
Mm I\{Ia)_(. Limit | Power, Result, Negative
Component Limit, | Limit, T .
Type Limit,
°C °C w °C °C
Aldrin 40 | 110 |lunction| 51 g9 34.0 6
Marvel 88X3340 Quad PHY 40 | 105 [Junction| 13175 -31.8 8.2
Marvel 88X3340 Quad PHY -40 105 [Junction] 13 175 -31.8 8.2
DCM3414 40 | 125 |Junction| g 24> -28.2 11.8
LEAP 0 70 | Case | 395 39.2 -39.2
LEAP 0 70 | Case | 395 39.2 -39.2
CPU -40 115 [lunction| 3 ggg -25.8 14.2
LTM4650 ALD_CORE_1VO0 -40 125 |iunction| 1 gg5 -35.7 4.3
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |lunction| 1 431 -34.0 6.0
MFM1714 28V Filter -55 125 |lunction| g 756 -32.6 22.4
ISL8201M 3V3 -55 125 [Junction| g 395 -38.7 16.3
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.358 -36.5 3.5
ISL8201M ALD_PHY_INPHI_1V8 -55 125 |junction| 0.302 -38.8 16.2
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.293 -38.9 16.1
ISL8201M CPU Supplies -55 125 |junction| 0.244 -39.1 15.9
ISL8201M PHY_AVDD_2V3 -55 125 |lunction| ¢ 27 -39.2 15.8
MAXM17515 CPU_VDDM1V5 -40 125 |junction| 0.051 -38.8 1.2
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.044 -39.0 1.0




no

Large PCB Components Temperature Plot
-40°C , 31000 ft

ISLA201 3w3 Leap 1 Leap 2

Mode Temperature: Board  [-38723°C Solid Temperature |-39.289 "C Solid Temperature |-39.289 °C

Mode Temperature: Case -A9T2A T

Mode Temperature: Junction [-38.784 °C auAD PHY
[SLa701 33 Mode Temperature; Board  |-33.247 °C
mode Temperature: Board  |-39.121 °C Mode Temperature: Case -38.6327C
Mode Temperature: Case 28815 O Mode Temperature: Junction |-31.842 °C
mode Temperature: Junction |-39.18 °C |5L8201 1v8
hlA%=hA1 7 A1 5 Mode Temperature; Board  |-38.768 °C
Mode Ternperature: Board  |-39.025°C Mode Termperature: Case  |-39.745°C
Mode Ternperature: Case  |-39.581 °C Mode Ternperature: Junction |-38.874 °C
MHode Temperature: Junction |-39.086 "C

QUAD PHY

MAM1 7915 Mode Temperature: Board  |-33.378°C

Mode Temperature: Board  |-38.759 °C
Mode Temperature: Case -39.481 "

Mode Temperature: Case -35.636 °C
kode Temperature: Junction|-31 858 °C

Mode Temperature: Junction|-38.842 °C /
25 899 MASM1TE1S ISLEZ01 14
-27 654 Mode Termperature: Board  [-36.58 °C MNode Termperature: Board  |-38.818 °C
_29 4[]8 Mode Terperature: Case 38 44F °C Mode Temperature: Case -39.7595 °C
_31 »] 62 Mode Termperature: Junction |-36.532 °C Mode Temperature: Junction [-38.918 °C
-32917 1SL8201 3v2
-34 6?1 cPU Mode Temperature: Board  [-39.182 °C
= Mode T ture: C -39.828°C
36425 Mode Temperature: Board  [-30.042°C noe Temperatire asel
—381 _."rg MNode Temperature: Case 37 566 °C Mode Temperature: Junction [-39.241 °C
-349.934 Mode Temperature: Junction |-25.888 °C LTM4ES50 1v0/0%88
Solid Temperature I{DC]I ALDRIN LSRG DI Mode Temperature: Board  [-34.062 °C
Mode Temperature; Board  [-35.787 °C Node Temperature: Case 39744 °C
Mode Temperature; Board  [-34.959 °C ) _ B - -
Mode T lure: © 16169 °C Mode Temperature: Case 39105 °C Mode Temperature; Junction [-34.041 °C
bde Temperature. Lase —E Mode Temperature: Junction [-35.783 °C

Mode Temperature: Junction |-34.067 °C
i d




no

Small PCB Components Temperature Plot
-40°C , 31000 ft

Small FCR:3
Solid Temperature |-35.80 °C

Small PCB:2
Solid Temperature [-39.0849 "

cacoc

DChi3d14

Mode Temperature: Board  |-31.158°C
Mode Temperature: Case -37.633°C
Mode Temperature: Junction |-28.25°C

-28.725

-29.706

-31.163

-32.619

-34.075

-35.531 = s
-36 987
-38.443

-39.894

Solid Temperature (°C) . . MF1714
PR T S Mode Temperature: Board  |-34.188 °C

Mode Temperature: Case -387veqC
Mode Temperature: Junction [-32 673 °C

Small PCB:5

Small FCh:4

Solid Temperature |-39.444 °C -
I Solid Temperature |-37.204 °C




iﬂg Housing Surface Temperature Plot
-40°C , 31000 ft

UEC ) Surface Plot1:5
urface Plot1:
Surface Plot1:2 Solid Temperature |-37.793 °C hDHSE otom Solid T t 38434 °C
Solid Temperature |-39.457 °C house top Solid Temperature [-37.74 °C olid Temperature |-38.
Solid Temperature [-38.499 °C
o, (]
Surface Flot1 6
Solid Temperature [-38.936 °C
Surface Plot1:1 SR -
: Surface Plat1-4 Surface Plot1:3 S —— Surface Plotl -7
Solid TEWFJEFETUFE|-39-855 C Solid Temperature [-30.817 =G Solid Temperature |-39.888 °C

Solid Temperature |-38.90 °C

Solid Temperature |-39.4BE "

-37 5326 . .

37 843 Top Side Bottom Side

-38.1449

.38 455

-38.762

-39 068

-39 374

-39681

-39.987 74

Solid Temperature (*C)



W‘ﬂg Rear Cover Temperature Plot

-40°C , 31000 ft

/m

back plate top Surface Plot1:14 Surface Plot1:3 back plate bottam
Solid Temperature |-4IZI.IZIIZIEI " Solid Temperature (-40.000 °C Solid Temperature | -37.654 G Solid Ternperature |-37.836 °C
Surface Plot1:12 Surface Plot1:13
Solid Temperature |-39.E?8 " Solid Temperature [-33.735 °C

Surface Plot1:11
Solid Temperature ‘-39.81 BoC

Surface Plot1:9
Solid Temperature [-39.071 °C

Surface Plot:1:14

Salid Temperature [-40.000 °C

hack plate top Surface Plot1:16

Solid Temperature |-4IZI.DIZIIZI " Solid Ternperature |-40.000 *C Surface Plot1:10 back plate bottorm
Solid Temperature [-38.887 °C Solid Temperature‘—BQ.SH "

-37.832
-38.103 Top Side Bottom Side
-38.374
-38.645
-38.916
-30.187
-39.458
-39.729
-40.000

Solid Temperature (°C)
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Sim 12
32 C Ambient, Vertical, 31000 ft
Al 6061 T6 Enclosure
Predicted Power
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Results Summary —Temperature Cases

Al 6061 T6 Enclosure
Parameters Sim 12
Power Scenario Predicted
Cooling Rail Temperature °C 32
Ambient Temp., °C 32

Elevation, ft 31000 ft

RESULTS
Min. Max. .. .
Component Limit, | Limit, Limit | Power, Result, Margin,
Type
°C °C w °C °C

Aldrin -40 110 [lunction| 71 089 37.9 72.1
Marvel 88X3340 Quad PHY .40 | 105 [Junctionf 13 175 40.1 64.9
Marvel 88X3340 Quad PHY -40 105 [Junction| 13 175 40.1 64.9
DCM3414 -40 125 [Junction] g 42 43.7 81.3
LEAP 0 70 | Case | 395 32.7 37.3
LEAP 0 70 | Case | 395 32.7 373
CPU 40 | 115 |lunction| 3 ggg 45.1 69.9
L TM4650 ALD_CORE_1V0 -40 125 |iunction| 1 ge5 36.1 88.9
LTM4650 1VO_PHY_ CORE_0V88 -40 125 |lunction| 1 431 37.7 87.3
MFM1714 28V Filter 55 | 125 |lunction| g 756 39.2 85.8
ISL8201M 3V3 .55 | 125 [Junctionf ¢ 395 33.2 91.8
MAXM17515 CPU_CORE_1V08 -40 125 |Junction| 0.358 35.4 89.6
ISL8201M ALD_PHY_INPHI_1V8 -55 | 125 [junction]| 0,302 33.1 91.9
ISL8201M PHY_AVDD_1V5 -55 125 |junction| 0.293 33.0 92
ISL8201M CPU Supplies -55 125 |junction| 0.244 32.8 92.2
ISL8201M PHY_AVDD_2V3 -55 125 [lunction| 3> 32.7 92.3
MAXM17515 CPU_VDDM1V5 -40 | 125 [junction]| 0051 33.1 91.9
MAXM17515 CPU_ALD_3V3 -40 125 |Junction| 0.044 32.9 92.1




no

Large PCB Components Temperature Plot
32°C, 31000 ft

ISLB201 23 Leap 1 Leap 2
Node Terperature: Board | 33.266°¢| (520 Temperature | 32711 °C Solid Termperature [ 32.710 °C
Mode Temperature: Case 32273°C

QuUAD FHY

Mode Temperature: Junction | 33.208 °C

Mode Temperature: Board  [38.713°C

[SLE201 w3
Mode Temperature: Board  [32.872°C

Mode Temperature: Case 36364 TG

Mode Temperature: Junction | 40152 "C

Mode Temperature: Case 32184 °C

Mode Temperature: Junction | 32.815 °C ISLE201 1va
Mode Temperature; Board [ 33.246 "C
MARM1 7515
Mode Temperature: Case 32287 "C
Mode T ture: Board | 32.8960 °C
DOF [BMRAETATe. Hoar Mode Termperature: Junction | 33,136 "C
Mode Temperature: Case 32,404 °C
Mode Temperature: Junction | 32.901 *C GQUAD PHY
Mode Temperature: Board | 38.605 °C
45181 WAHM1 7515 Mode Ternperature: Case | 36.363°C
43.542 Mode Temperature: Board | 33,219 °C Mode Temperature: Junction | 40138 °C
41 903 Mode Temperature: Case 32511 °C
1SL8201 1w5
40264 Mode Temperature: Junction | 33138 °C Node Temperature: Board | 33186 °C
38624 Mode T t -c 32.245 C
ode Temperature: Case . "
36.985 S Mode T It Junction | 33.085 °C
. a ode Temperature: Junction | 33.
35.346 Mode Temperature: Board [ 35,375 °C
33 707 Mode Termperature: Case  [33.941 °C ISLE201 W7
32.[:]68 Mode Temperature: Junction | 35,438 °C

Mode Temperature: Board [ 32836 °C
. Mode Temperature: Case 32ATE"C
Solid Temperature (°C)

Mode Temperature: Junction | 32773 °C

CPU LTMA650 1v0/0v33

Mode Temperature: Board | 41.337 °C ALDRIM LTh4E50 1%0 Core Mode Temperature: Board — [37.651 °C
Mode Temperature: Case  |38.427 °C Mode Temperature: Board | 37.027 °C Mode Temperature: Board {36177 °C Node Temperature: Case | 32.729°C
Mode Temperature: Junction | 45181 °C Mode Temperature: Case  [32.831 °C Mode Temperature: Case  [32.888°C

Mode Temperature: Junction | 37.747 °C

Mode Temperature: Junction | 37.941 °C Mode Termperature: Junction | 36,188 "C
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no

Small PCB Components Temperature Plot
32°C, 31000 ft

Small PCE:3
Solid Temperature | 36.139 °C

Small PCHE:2
Solid Temperature | 32,8920 °C

43719
42 267
40814
39362
37.910
36 458
35.006
33.554
32102

Solid Temperature (°C)

DCM3414

Mode Temperature: Board (40,787 °C
Mode Temperature: Case 34361 "C
Mode Temperature: Junction [43.719 °C

htF hd g 71 4
Mode Temperature: Board | 37.765 °C
Mode Temperature: Case 33218

Emall PCHR:G Small PCE:4 Mode Termperature: Junction | 39,286 °C
Solid Temperature | 32.561 °C Solid Temperature | 34 767 °C




iﬂg Housing Surface Temperature Plot
32°C, 31000 ft

Surface Plot1:2 hause tap house bottom Surface Plot1:5
) - - i " Solid Temperature [ 33,560 °C
Solid Temperature | 32.538 °C Solid Temperature | 34.202 °C Solid Temperature | 34.255 °C P
£ k] ]
house top
kd
Solid Termperature | 33.500 °C 0
L) 1
Surface Plot1:4 —

Solid Temperature | 33.098 °C

Surface Flot1:6
Salid Temperature | 33.066 °C

Surface Plot1:7

Surface Plot1:1 Surface Plot1:3
fiouse battom Solid Ternperature | 32.112 °C

Solid Temperature|32.114“0 Solid Temperature | 32185 °C Solid Temperature|32.534 =

34 457 . ]
34157 Top Side Bottom Side

33846
33.541
SRS
32.930
32624
32319
32013 80

Solid Temperature (7C)



W‘ﬂg Rear Cover Temperature Plot

32°C , 31000 ft

/>

back plate top Surface Plot1:8 hack plate hottam

Surface Plot1:145

Solid Temperature | 32.000 °C Solld Temperature | 32.000 7 Solid Temperature |34.146 °C Solid Ternperature | 34162 °C

Surface Plot:1:12

Solid Temperature | 32.311 °C Surface Plot1:13

Salid Temperature [ 32.205 °C

Surface Plot:1:9
Solid Temperature | 32.929 °C

Surface Plot1:11
Solid Temperature [ 32.382 °C

hack plate top Surface Plot1:16 Surface Plot1:10 hack plate bottom Surface Plot1:14
Solid Temperature | 32.000 °C Solid Ternperature ] 32.000 °C Solid Ternperature | 33128 °C Solid Temperature ‘ 32138°C Solid Ternperature | 32.000 °C

34 166 . .

33 396 Top Side Bottom Side

A3 625

33 354

33083

328172

A2 5472

32271

32000 81

Solid Temperature (°C)
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