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At Quectel, our aim is to provide timely and comprehensive services to our customers. If you
require any assistance, please contact our headquarters:

Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016 Tianlin Road, Minhang District, Shanghai
200233, China

Tel: +86 21 5108 6236

Email: info@quectel.com

Or our local offices. For more information, please visit:
http://www.quectel.com/support/sales.htm.

For technical support, or to report documentation errors, please visit:
http://www.quectel.com/support/technical.htm.

Or email us at: support@quectel.com.

Legal Notices

We offer information as a service to you. The provided information is based on your requirements and we
make every effort to ensure its quality. You agree that you are responsible for using independent analysis
and evaluation in designing intended products, and we provide reference designs for illustrative purposes
only. Before using any hardware, software or service guided by this document, please read this notice
carefully. Even though we employ commercially reasonable efforts to provide the best possible
experience, you hereby acknowledge and agree that this document and related services hereunder are
provided to you on an “as available” basis. We may revise or restate this document from time to time at
our sole discretion without any prior notice to you.

Use and Disclosure Restrictions

License Agreements

Documents and information provided by us shall be kept confidential, unless specific permission is
granted. They shall not be accessed or used for any purpose except as expressly provided herein.

Copyright

Our and third-party products hereunder may contain copyrighted material. Such copyrighted material
shall not be copied, reproduced, distributed, merged, published, translated, or modified without prior
written consent. We and the third party have exclusive rights over copyrighted material. No license shall
be granted or conveyed under any patents, copyrights, trademarks, or service mark rights. To avoid
ambiguities, purchasing in any form cannot be deemed as granting a license other than the normal
non-exclusive, royalty-free license to use the material. We reserve the right to take legal action for
noncompliance with abovementioned requirements, unauthorized use, or other illegal or malicious use of
the material.
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Trademarks

Except as otherwise set forth herein, nothing in this document shall be construed as conferring any rights
to use any trademark, trade name or name, abbreviation, or counterfeit product thereof owned by Quectel
or any third party in advertising, publicity, or other aspects.

Third-Party Rights

This document may refer to hardware, software and/or documentation owned by one or more third parties
(“third-party materials”). Use of such third-party materials shall be governed by all restrictions and
obligations applicable thereto.

We make no warranty or representation, either express or implied, regarding the third-party materials,
including but not limited to any implied or statutory, warranties of merchantability or fithess for a particular
purpose, quiet enjoyment, system integration, information accuracy, and non-infringement of any
third-party intellectual property rights with regard to the licensed technology or use thereof. Nothing herein
constitutes a representation or warranty by us to either develop, enhance, modify, distribute, market, sell,
offer for sale, or otherwise maintain production of any our products or any other hardware, software,
device, tool, information, or product. We moreover disclaim any and all warranties arising from the course
of dealing or usage of trade.

Privacy Policy

To implement module functionality, certain device data are uploaded to Quectel’s or third-party’s servers,
including carriers, chipset suppliers or customer-designated servers. Quectel, strictly abiding by the
relevant laws and regulations, shall retain, use, disclose or otherwise process relevant data for the
purpose of performing the service only or as permitted by applicable laws. Before data interaction with
third parties, please be informed of their privacy and data security policy.

Disclaimer

a) We acknowledge no liability for any injury or damage arising from the reliance upon the information.

b) We shall bear no liability resulting from any inaccuracies or omissions, or from the use of the
information contained herein.

c) While we have made every effort to ensure that the functions and features under development are
free from errors, it is possible that they could contain errors, inaccuracies, and omissions. Unless
otherwise provided by valid agreement, we make no warranties of any kind, either implied or express,
and exclude all liability for any loss or damage suffered in connection with the use of features and
functions under development, to the maximum extent permitted by law, regardless of whether such
loss or damage may have been foreseeable.

d) We are not responsible for the accessibility, safety, accuracy, availability, legality, or completeness of
information, advertising, commercial offers, products, services, and materials on third-party websites
and third-party resources.

Copyright © Quectel Wireless Solutions Co., Ltd. 2023. All rights reserved.
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1 Introduction

This document introduces the thermal design of the RM520N series modules, including general
introduction and power consumption of the modules, thermal simulation in different modes, and heat
dissipation solutions based on the simulation result.

RM520N_Series_Thermal_Design_Guide 7129



nUEeECcrTeL 5G Module Series

2 Product Concept

2.1. General Introduction

RM520N is a series of 5G modules, including RM520N-GL, RM520N-EU and RM520N-CN, the top views
and bottom views are shown as follows:

‘auecTed

RMS520N-GL o100

XX RM520NGLXX-XXX-XXXXX

SNEXOOXXXXXXXNK
IMEEXXXCXXXXXXXXX

Figure 1: Top and Bottom Views of the RM520N-GL

‘uecTred

RM520N-EU o1

XX RM520NEUXX-XXX-XXXXX

i
e

SNXXXXXXXXXXXXXXX
IMEEXXXXXXXXXXXXXXX

Figure 2: Top and Bottom Views of the RM520N-EU
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‘uecTred

RMS520N-CN o1

XX RM520NCNXX-XXX-XXXXX
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Figure 3: Top and Bottom Views of the RM520N-CN

H NOTE |

Images above are for illustration purpose only and may differ from the actual module. For authentic
appearance and label, please refer to the module received from Quectel.

The components marked with characters shown below are heat source chips (BB, PMU, MCP, PA, etc.)
with thermal gel inside the module. From left to right are RM520N-GL, RM520N-EU and RM520N-CN
modules.

L] py F ‘
O
SDR SDR | | SDR[] | [so]] |
—
MCP | BB | [PMU MCP | BB MCP| BB | PWU
N | w NN | RO
RM520N-GL RM520N-EU RM520N-CN

Figure 4: Distribution Diagram of Heat Source Chips Inside the Module
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2.2. Key Features

5G Module Series

This chapter mainly introduces the main features of the RM520N series modules, as shown in the

following table for details:

Table 1 : Key Features of RM520N Series Modules

Features
CPU

Size

Power supply

Shielding Case

Shielding Frame

Operating Temperature

Description

Arm Cortex-A7 up to 1.8 GHz

30.0 x52.0 x 2.3 mm

VCC supply voltage: 3.135-4.4 V

Typical supply voltage: 3.7 V

Thermal conductivity: 16.3 W/(m-K)

Material: SUS304

Size: 29.48 x 44.13 (T0.15 mm, H1.25 mm)
Thermal conductivity: 25 W/(m-K)

Material: C7701

Size: 29.1 x 43.75 (T0.2 mm, H1.25 mm)
Operating temperature range: -30 to +75 °C !
Extended temperature range: -40 to +85 °C 2
Storage temperature range: -40 to +90 °C

1 To meet this operating temperature range, you need to ensure effective thermal dissipation, for example, by adding
passive or active heatsinks, heat pipes, vapor chambers, etc. Within this range, the module can meet 3GPP specifications.
2 To meet this operating temperature range, you need to ensure effective thermal dissipation, for example, by adding
passive or active heatsinks, heat pipes, vapor chambers, etc. Within this range, the module remains the ability to establish
and maintain functions such as voice*, SMS, emergency call*, etc., without any unrecoverable malfunction. Radio spectrum
and radio network are not influenced.

RM520N_Series_Thermal_Design_Guide
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2.3. Component Thermal Parameters

Taking the RM520N-GL module as an example, the max. Tj information of main heat source chips of the
module is as follows.

Table 2: Max. Tj of Main Heat Source Chips of the Module (Unit: °C)

BB MCP PMU Transceiver QET _0/1 PA 1/2/3/4/5

105 90 125 105 125 115

” NOTE |

Please keep the temperature of BB chip below 95 °C. Otherwise, the performance of the module will be
affected, resulting in limited RF output power and data transmission rate. To keep the peak temperature
of BB chip below 95 °C, a heat dissipation design is necessary. For more details about temperature
management mechanism, see document [1].

RM520N_Series_Thermal_Design_Guide 11729
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3 Power Consumption Test

3.1. Test Environment

5G M.2 EVB is used as the test carrier of the module. The module’s RF antenna interfaces are connected
to the test instrument, and place the EVB and the module in the thermostat chamber. As shown in the
figure below, an external DC power supply shall be connected to the VCC pin of the module through a
cable to power the module and to further obtain the total power consumption of the module.

=
=
&
8
&
2
2

___________

Figure 5: 5G M.2 EVB + RM520N-GL Module Assembly Diagram

The picture below shows the thermal power test environment, including computers, UXM 5G wireless test
instruments, thermostats chamber, EVBs and programmable power supplies.

RM520N_Series_Thermal_Design_Guide 121729
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Figure 6: Test Environment

3.2. Test Case and Results

For RM520N series modules, the main heat source chips include the BB, PMU, MCP, and PA, etc. They
consumed most thermal power of the module. Based on the above test environment, use KEYSIGHT's
E7515B UXM 5G comprehensive tester to test the RM520N-GL module (test case: 66A-66A-7C_N78,
application layer; data uplink transmission rate: 197.5 Mbps; data downlink transmission rate: 2.43 Gbps).
Based on this test case, the module is at an ambient temperature of 25 °C, and the average current
consumption of the module is about 1.768 A when the power supply is 3.8 V.

In this scenario, the thermal power consumption of each main chip is as follows:

Table 3: RM520N-GL Module Thermal Power Consumption (unit: W)

BB MCP PMU Transceiver PA1 QET_0 QET_1 PA2 PA 3 PA 4 PA 5

1.80 0.074 0.696 0.767 0 0.24 0.043 0 0.469 0 2.12

” NOTE |

1. The total power of this test scene is 6.718 W, and the thermal power consumption is 6.209 W. The
total input power of digital chips is generally considered as thermal power consumption, and only
part of the input power of analog chips is converted into thermal power consumption. Based on the
measured data and the working efficiency information provided by the chip supplier, the calculated
thermal power consumption of each chip is shown in the table above.

2. The simulation and data analysis in this design guide are based on the RM520N-GL module and the
above thermal power consumption data.

RM520N_Series_Thermal_Design_Guide 13/29
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4 Thermal Simulation

4.1. Thermal Simulation Model Overview

The chip supplier provides a simulation model of these key components of the modules. During the
simulation, the thermal power consumption of the heat source chips is set according to the thermal power
consumption data of Figure 3. At the same time, a simulation model of other components (such as the
shielding frame and the shielding case, etc.) is created based on the 3D model of the module. The figure
below is a simplified diagram of the simulation model:

RM520N Series

Slot

EVB

Figure 7: Simulation Model of the Module

The following 5 modes are carried out based on this model.

Mode 1: At an ambient temperature of 25 °C, fill the gaps between the main heat source chips and
the shielding case with thermal gel, its thermal conductivity is 3.5 W/(m-K). The module dissipates
the heat through natural convection and heat radiation.

Mode 2: On the basis of Mode 1, paste a 2.4 mm thermal pad between the module and the EVB, its
thermal conductivity is 6 W/(m-K). The module transfers the heat generated during operation to the
EVB at the bottom of the module through heat conduction and the whole module dissipates heat
through natural convection and heat radiation.

Mode 3: On the basis of Mode 2, add a heatsink on the top of the shielding case. The module
transfers the heat generated during operation to the EVB at the bottom of the module and the
heatsink at the top through heat conduction and then the whole module dissipates heat through
natural convection and heat radiation.

Mode 4: Based on Mode 3, change the ambient temperature to 50 °C.

Mode 5: Based on Mode 3, change the ambient temperature to 85 °C.

RM520N_Series_Thermal_Design_Guide 14 /29
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The figure below is a component distribution diagram of the RM520N-GL thermal model. Other modules
are similar to this and will not be listed one by one.

PA

PMU

Figure 8: Component Distribution Diagram of the RM520N-GL Thermal Model

4.2. Thermal Simulation Result

This section mainly introduces the simulation results in 5 modes.

The thermal simulation is performed at an ambient temperature of 25 °C and 1 standard atmospheric
pressure, and all components of the module are cooled by natural convection and thermal radiation. In
the thermal simulation process, the junction temperature of each component is the temperature value
after the module enters a steady state.

421. Model

Mode 1: At an ambient temperature of 25 °C, fill the gaps between the main heat source chips and the
shielding case with thermal gel, its thermal conductivity is 3.5 W/(m-K). The module dissipates the module
through natural convection and heat radiation.

The following table shows the simulation result in mode 1.

Table 4: Tj of RM520N-GL Main Heat Source Chips in Simulation Mode 1 (Unit: °C)

BB MCP PMU Transceiver PA1 QET O QET_1 PA2 PA 3 PA 4 PA 5

162.5 135.6 159.6 159.4 133.7 1825 144.2 132.8 145.0 134.8 161.3

RM520N_Series_Thermal_Design_Guide 15/29
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A1

PA 2

QET_1

PA 4

Transceiver

BB

PMU

Figure 9: Cut Plane Temperature Contour in Mode 1

42.2. Mode?2

Mode 2: On the basis of Mode 1, paste a 2.4 mm thermal pad between the module and the EVB, its
thermal conductivity is 6 W/(m-K). The module transfers the heat generated during operation to the EVB
at the bottom of the module through heat conduction and the whole module dissipates heat through
natural convection and heat radiation.

The following table shows the simulation result in mode 2.
Table 5: Tj of RM520N-GL Main Heat Source Chips in Simulation Mode 2 (Unit: °C)

BB MCP PMU Transceiver PA1 QET_O0O QET_1 PA2 PA 3 PA 4 PA 5

850 620 839 816 565 102.2 632 531 645 547  80.1
PA 3
— ==
EI =
PA 1 _E
B
-1
QET_1 - =
) I
QET_0 I—-’ @s
)

Figure 10: Cut Plane Temperature Contour in Mode 2
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42.3. Mode3

Mode 3: On the basis of Mode 2, add a heatsink on the top of the shielding case. The module transfers
the heat generated during operation to the EVB at the bottom of the module and the heatsink at the top
through heat conduction and then the whole module dissipates heat through natural convection and heat
radiation.

The following are the parameters of auxiliary materials during the simulation:

® Heatsink material: aluminum 6063-T5.

® Size:

- Base size: 40 mm (L) x 61.5 mm (W) x 2.5 mm (T);

- Heatsink size: 40 mm (L) x 1 mm (T) x 15 mm (H), 10 pcs;
® Surface treatment: black anodized.

Figure 11: View of the Heatsink

The following table shows the simulation result in mode 3.

Table 6: Tj of RM520N-GL Main Heat Source Chips in Simulation Mode 3 (Unit: °C)

BB MCP PMU Transceiver PA1 QET_O0O QET_1 PA2 PA 3 PA 4 PA 5

63.7 49.1 57.7 60.5 476 93.0 54.8 46.1 54.9 46.2 67.1

RM520N_Series_Thermal_Design_Guide 171729
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Figure 12: Thermal Simulation Temperature Profile in Mode 3

PA3
PA2
PAS j
PA1
QET_1
QET_O —
MCP PMU

Figure 13 : Cut Plane Temperature Contour in Mode 3

424. Mode4

Mode 4: Based on Mode 3, change the ambient temperature to 50 °C;

The following table shows the simulation result in mode 4.

Table 7: Tj of RM520N-GL Main Heat Source Chips in Mode 4 (Unit: °C)

BB MCP  PMU Transceiver PA1 QET 0 QET 1 PA2 PA 3 PA 4 PA 5
87.3 72.7 81.3 84.1 71.2 116.7 785 69.8 78.6 69.8 90.8
RM520N_Series_Thermal_Design_Guide 18 /29
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Figure 14: Thermal Simulation Temperature Profile in Mode 4

A1

QET_1

Figure 15: Cut Plane Temperature Contour in Mode 4
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4.2.5. Mode5

Mode 5: Based on Mode 3, change the ambient temperature to 85 °C;

The following table shows the simulation result in mode 5.

Table 8: Tj of RM520N-GL Main Heat Source Chips in Mode 5 (Unit: °C)

BB MCP PMU Transceiver PA1 QET_O0O QET_1 PA2 PA 3 PA 4 PA 5

120.5 114.4 105.8 117.2 104.4 149.9 111.8 103.0 111.8 103.1 124.0

Figure 16: Thermal Simulation Temperature Profile in Mode 5

A

PA

Transceiver

BB

0
i \S}

PMU

Figure 17: Cut Plane Temperature Contour in Mode 5
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4.3. Thermal Simulation Summary

5G Module Series

According to the five modes listed above, the simulation results are as follows:

Table 9: RM520N-GL Thermal Simulation Tj Summary (Unit: °C)

Ambient
temperature
Main Chip 25 “C
Original
state
BB 162.5
MCP 135.6
PMU 159.6
Transceiver 159.4
PA 1 133.7
QET O 182.5
QET 1 144.2
PA 2 132.8
PA 3 145.0
PA 4 134.8
PA S5 161.3

Ambient
temperature
25 °C

Add athermal
pad to the
bottom

85.0

62.0

83.9

81.6

56.5

102.2

63.2

53.1

64.5

54.7

80.1

RM520N_Series_Thermal_Design_Guide

Ambient
temperature
25 °C

Place heatsink
on top and
add thermal
pad to the
bottom

63.7

49.1

57.7

60.5

47.6

93.0

54.8

46.1

54.9

46.2

67.1

Ambient
temperature
50 °C

Place heatsink
on top and
add a thermal
pad to the
bottom

87.3

72.7

81.3

84.1

71.2

116.7

78.5

69.8

78.6

69.8

90.8

Ambient
temperature
85 °C

Place heatsink
on top and
add a thermal
pad to the
bottom

120.5

114.4

105.8

117.2

104.4

149.9

111.8

103.0

111.8

103.1

124.0
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Conclusions based on the above simulation results are listed below:

1. No thermal pad between the module and the PCB results in poor heat dissipation effect; after adding
thermal pad, the heat dissipation effect of the module is greatly improved.

2. After adding a thermal pad of appropriate thickness between the bottom of the module and the PCB,
and adding a heatsink on the top of the module, the heat dissipation effect of the module is greatly
improved, and the junction temperature of the BB chip can drop to 67.1 °C under the same
environment. The improvement is obvious.

” NOTE |

The above thermal simulation temperature values are for reference only, it is recommended to refer to
the actual thermal test data.
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5 Thermal Design Scheme

To ensure the module works as long as possible under the premise of ensuring the overall performance of
the module (such as maximum power or maximum data transmission rate, etc.) under high temperature
or extreme conditions, the following thermal design schemes are recommended.

5.1. Device Housing Design

1. In the case of ensuring the mechanical reliability of the device, please choose a thinner housing to
reduce thermal resistance.

2. Enlarge the internal space as much as possible for better air convection.

3. Sufficient space needs to be reserved inside the device for placing a heatsink to improve heat
dissipation.

4. Use metal housings for the device for better thermal conductivity .

Figure 18: Housing Wall Thickness Design

Figure 19: Suggestions on Internal Space Design
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5.2. Place Design of Terminal PCBA

Quectel Quectsl
Module Module

Bad Good

Figure 20: Schematic Diagram of the Module and Other Heat Sources

When placing RM520N series modules, try to keep a distance of more than 6 mm from other heat sources
on the mainboard. Especially for high-power components such as PA, the distance can be increased
appropriately to prevent heat superposition.

5.3. Design of Terminal PCB

The impact of different PCB sizes, layers, and thermal vias on the module heat dissipation is listed below.

Simulation:
The Effect of PCB Size on Heat Dissipation

Temperature (°C)

PCB Size: PCB Size:
90mm*150mm* 1.6mm 90mm*75mm*1.6mm

===BB Chip Temperature (°C) 103 110

Figure 21: Thermal simulation comparison of different PCB sizes
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Simulation:
The Effect of PCB Size on Heat Dissipation
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PCB Size: PCB Size:
90mm*150mm*1.6mm 90mm*75mm*1.6mm

=BB Chip Temperature (°C) 103 110

Figure 22: Simulation comparison of different PCB layers and thermal vias

Combining the above content, the design of terminal PCB is summarized as follows:

1. In the same scenario, the larger the area of the PCB, the better the cooling performance of the
module.

2. In the same scenario, the more layers the PCB has with the same thickness, the better the heat
dissipation performance of the module is; For the PCB with the same thickness and number of layers,
the more thermal vias under the module, the better the heat dissipation performance of the module.

3. Itis suggested that you should make solder mask opening (copper exposed) directly on the front of
the PCB where the module is installed and on the back of the PCB to increase the heat dissipation
performance on the back of the PCB, as shown in the figure below.

Copper exposed

RM520N_Series_Thermal_Design_Guide 25/29



nHUEeECTeL

200000 QCOS
(AR E N RN XN J
(AN A N NN XN
(A N X N NN XN J
(X R K X R N I N J
(A R X X N N X N J
0000 ODOSS
(A N X N NN X N J
900000060 OC
(A KR X N XK R X N J
( A R X N N N XN
(A R X N KN XN J
(A R K N X N X N J
o000 OPOOOO
(A X A N N N X N J
(X K X X N N I X J

00000000

Copper exposed

Thermal via

o

Figure 23: Copper Exposed on the Back of the Bottom PCB

5.4. Suggestions for External Heat Dissipation of Terminals

5.4.1. External Heat Dissipation Scheme 1

5G Module Series

Place the heatsink on top of the shielding case as shown below. The TIM (Thermal Interface Material)
with high conductivity is filled between the module shielding case and the heatsink to facilitate the
complete contact between the module and the heatsink. It is recommended to choose 6063-T5 aluminum
heatsink. The surface of it can be black anodized and nano-carbon coated to enhance the heat
dissipation capability. Additionally, add as many thermal vias as possible in the mainboard PCB where the
module is installed to facilitate heat dissipation.

“ NOTE |

Heatsink

“JULULLLLLLLLLLLL

Thermal via

Thermal pad

Copper exposed

/ Housing

Customer's PCB

Figure 24: View of External Heat Dissipation Design Scheme 1

The TIM thermal material and heatsink specifications mentioned in the following chapters are consistent
with the scheme 1, and the mainboard PCB area where the module is installed needs to add as many
thermal vias as possible. It is a general measure and we will not repeat this in each of the measure
scheme in the following chapters.
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5.4.2. External Heat Dissipation Scheme 2

Use two heatsinks. One is placed on the top of the module’s shielding case, and the other is placed on the
back of the mainboard PCB. Fill the gaps between the shielding case, mainboard PCB and the heatsink
with TIM so that it is in full contact with the heatsink.

Remove the solder mask on both sides of the mainboard PCB and expose as much copper as possible to
reduce thermal resistance and facilitate heat dissipation.

Heatsink Housing

Customer’'s PCB

AR, NN NN EEEEENEREEEN

Copper
exposed

Heatsink Thermal via

Figure 25: View of External Heat Dissipation Design Scheme 2

5.4.3. External Heat Dissipation Scheme 3

Use a metal housing with a heatsink, and fill the gap between the module’s shielding case and the device
housing with TIM to make close contact with heatsink.

Heatsink

Housing

Shielding case

an IIIIIIIIIIIIIII'I'I'I'R [ § Customer's PCB

Copper
exposed

S ([

Thermal via Heatsink

Figure 26: View of External Heat Dissipation Design Scheme 3
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6 Summary

In view of the above thermal test, thermal simulation and cooling measures for the module, the following
principles are concluded:

1. Due to the size limitation, the temperature rise problem cannot be solved completely from the
module’s side, an effective and reliable systematic heat dissipation solution is necessary.

2. Thermal vias need to be designed in the mainboard PCB area under the module, the solder mask
layer on both sides of the PCB in the module area needs to be opened to expose the copper, and a
heatsink should be used to improve the heat dissipation effect of the module. Additionally, select the
appropriate heatsink and housing according to the structure of the product, and conduct the heat
generated by the module to the device housing for heat dissipation;

3. Try to keep a certain distance (more than 6 mm) between other heat sources on the PCB where the
module is installed and the module to prevent heat superposition. It is required to avoid the heat
superposition between the heat sources on the front and back of the PCB and the module.

4. Choose suitable thermal pads, thermal gel and thermal silicone grease, and avoid using thicker
thermal pads. The recommended thickness is less than 3 mm;

5. For devices whose thermal dissipation relies on natural convection, it is necessary to improve the
heat transfer performance from structural parts and housing to air, In the case that natural heat
dissipation is not satisfied, we can make forced heat dissipation measures to improve the heat
dissipation effect of the whole device.
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7 Related Documents

Table 10: Related Documents

Document Name

[1] Quectel RG520N&RG5x0F&RM5X0N_Series_Software_Thermal_Management_Guid

[2] Quectel RM520N_Series_Hardware Design

[8] Quectel_Module_Thermal_Design_Guide

Table 11: Terms and Abbreviations

Terms and Abbreviations
BB
CPU
DC
EVB
MCP
PA
PCB
PCBA
PMU
TIM
Tj

uUSB

Description

Baseband

Central Processing Unit
Direct Current

Evaluation Board

Multiple Chip Package
Power Amplifier

Printed Circuit Board
Printed Circuit Board Assembly
Power Management Unit
Thermal Interface Materials
Junction Temperature

Universal Serial Bus

RM520N_Series_Thermal_Design_Guide

29/29



	About the Document
	Contents
	Table Index
	Figure Index
	1 Introduction
	2 Product Concept
	2.1. General Introduction
	2.2. Key Features
	2.3. Component Thermal Parameters

	3 Power Consumption Test
	3.1. Test Environment
	3.2. Test Case and Results

	4 Thermal Simulation
	4.1. Thermal Simulation Model Overview
	4.2. Thermal Simulation Result
	4.2.1. Mode 1
	4.2.2. Mode 2
	4.2.3. Mode 3
	4.2.4. Mode 4
	4.2.5. Mode 5

	4.3. Thermal Simulation Summary

	5 Thermal Design Scheme
	5.1. Device Housing Design
	5.2. Place Design of Terminal PCBA
	5.3. Design of Terminal PCB
	5.4. Suggestions for External Heat Dissipation of Terminals
	5.4.1. External Heat Dissipation Scheme 1
	5.4.2. External Heat Dissipation Scheme 2
	5.4.3. External Heat Dissipation Scheme 3


	6 Summary
	7 Related Documents

