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Thermal design and simulation analysis of high-rate
communication terminal processor
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( Beijing Research Institute of Telemetry, Beijing 100076, China )

Abstract: The Processor is the core electronic equipment of aerobat high rate communication terminal, the stability and
reliability of the processor are directly related to the reliability of the whole terminal system equipment. The characteristics and
methods of thermal design of high-rate terminal processor are introduced, according to different power devices and
components, combined with structural design, a reasonable way of heat dissipation is explored. In particular, the thermal design
of many power devices with high heat consumption. Optimizing thermal design scheme through thermal simulation analysis,
control the temperature rise of each device to meet the design requirements, thermal vacuum and thermal balance tests were
carried out to verify the results.
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Fig. 2 Internal layout of processor
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Fig. 5 Temperature nephogram of
laser transceiver module
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Fig. 4 Temperature nephogram
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Fig. 6 Temperature cloud of integrated Fig. 7 Temperature cloud of power supply
interface and servo control module and distribution module
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Table 1 Calculations of high temperature conditions

Frlgfi P JUEREARR BUE (W) S5EHE (C/W) gl (C) A5 (°C)  TERFESNRE (C)

1 HIFEHS LDO-1 0.5 7 45.86 49.36 85
2 BigE-1 0.55 30 49.26 65.76 85
3 WigE-2 0.75 30 55.70 78.20 85
4 PigE-3 0.8 30 55.42 79.42 85
5 {%iE_ WG 1.45 / 49.27 / 85
- 6 R4S 0.3 90 52.89 79.89 85
‘ﬁ"]f“ D1 AD 6.35 43 58.60 85.91 85
fH D2 DA 1.6 33 50.85 56.13 85
figh D3 FPGA 15 0.24 59.84 63.44 85
D4 LDO-1 0.8 3.7 61.48 64.44 85
D5 WEAs1 0.4 2.96 57.83 59.02 85
D5 ) 0.4 2.96 58.18 59.36 85
D6 LDO-2 0.8 3.7 61.02 63.98 85
D7 LDO-3 0.32 3.7 54.54 55.72 85
D8 DC/DC-1 0.4 0.52 64.49 64.70 85

D9 DC/DC-2 1 0.52 78.72 79.24 85
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Fig. 8 Schematic diagram for installation
of left cover plate and heat pipe
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Fig. 9 Schematic diagram of post-processor
for thermal optimization
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Fig. 10 Heat transfer path of electronic devices
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Table 2 Comparisons of calculations of high temperature conditions before and after thermal design optimization

_ AR HAE R AL G T HAE R
iR 5 iaERR — - — - I e FEAEE (°C)
POTER (C) 4R (C) R (C) G (C) S

1 HJEEEE LDO-1 45.86 4936 42.6 46.1 85

2 BigE-1 49.26 65.76 459 62.4 85

3 WigE-2 55.70 78.20 48.2 70.7 85

4 WigE-3 55.42 79.42 49.1 73.1 85

5 {51 WG 49.27 / 45.7 / 85

6 R 52.89 79.89 47.2 74.2 85

Tl D1 AD 58.60 85.91 48.8 76.1 85

i D2 DA 50.85 56.13 453 50.58 85

it D3 FPGA 59.84 63.44 57.1 60.7 85

D4 LDO-1 61.48 64.44 50.9 53.86 85

D5 Wk 1 57.83 59.02 51.4 52.6 85

D5 Wk 4% 2 58.18 59.36 52.3 53.5 85

D6 LDO-2 61.02 63.98 51.9 54.9 85

D7 LDO-3 54.54 55.72 48.6 49.8 85

D8 DC/DC-1 64.49 64.70 52.6 52.8 85

D9 DC/DC-2 78.72 79.24 68.2 68.72 85
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Fig. 11 Temperature nephogram of module Fig. 12 Temperature nephogram of left cover
after thermal design optimization after thermal design optimization
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Fig. 13 Measuring point arrangement of processor
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