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At Quectel, our aim is to provide timely and comprehensive services to our customers. If you
reguire 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.

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. 2021. All rights reserved.
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1 Introduction

This document introduces the thermal design of the RM50xQ series modules, including general
description and power consumption of the modules, thermal simulation in different modes, and heat
dissipation solutions based on the simulation result.

1.1. Applicable Modules

Table 1: Applicable Modules

Applicable Modules

RM500Q-GL
RM50xQ-GL
RM502Q-GL
RM500Q-AE
RM50xQ-AE RM502Q-AE
RM505Q-AE
RM500Q-CN

RM50xQ_Series_Thermal_Design_Guide 7127



nNAUeECrTed 5G Module Series

2 Product Concept

2.1. General Introduction

The RM50xQ series comprises the following models: RM500Q-GL, RM502Q-GL, RM500Q-AE,
RM502Q-AE, RM505Q-AE and RM500Q-CN. The figure below shows the top view of RM50xQ series
modules.
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Figure 1: Top Views of RM50xQ Series Modules

The following is the bottom view of RM50xQ series module.

AR RRRAR G 001

RM50x0-GL RM50x0-AE & RM5000-CN

Figure 2: Bottom Views of RM50xQ Series Modules
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“ 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 thermally conductive adhesive inside the module.

® B e o @ g S g @ o o
—
g
— - —
PA-1 PA-2 | PA-2 PA-2 PA-] PA-
[——— D O ——
) B PA-1 ] PA-1 PA-3
"_md | — ET [ [ — (ET —'JJ PA-4
a WIR g M VIR [ @ TIR L] SR |
: =—_L| | D L 1

BB | MCP E@ BB | MCP ool | | e BB | MCP

o]

UI][U[[I][[II]D][I]][[I[I]][I]I][[I]]]M IO § (T (TTTCTI0ATI | (T (OMOOCCCCACCOMIOCOCNTD | - |CCOeED

RM500Q-GL & RM502Q-GL ~ RM500Q-AE & RM502Q-AE RM505Q-AE RM500Q-CN

Figure 3: Distribution Diagram of Heat Source Chips Inside the Module

2.2. Key Features

The following table shows the main features of RM50xQ series modules.

Table 2: Key Features of RM50xQ Series Modules

Key Features Description
Function Interface ® M.2 Kye-B Interface
® Supply Voltage: 3.135-4.4V
Power Supply p_p y g
® Typical Supply Voltage: 3.7 V
® Thermal conductivity: 16.3 W/(m-K
Shielding Case ) ty (m-K)
® Material: SUS304
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® Size: 29.46 x 33.91 mm (T0.15 mm, H1.25 mm)

® Thermal conductivity: 25 W/(m-K)
Shielding Frame ® Material: C7701
® Size: 29.1 x 33.55 mm (T0.2 mm, H1.25 mm)

Module Size ® (30.0 £0.15) mm x (52.0 £0.15) mm x (2.3 £0.20) mm

® Operating temperature range: -30 to +75 °C !
Temperature Range ® Extended temperature range: -40 to +85 °C 2
® Storage temperature range: -40 to +90 °C

Table 3: Max. Tj of Main Heat Source Chips of the Module (Unit: °C)

BB PMU MCP WTR PA-1 PA-2

105 115 85 105 115 115

” NOTE |

Please keep the temperature of BB chip below 105 °C, otherwise, the performance of RM50xQ series
modules will be affected, resulting in limited RF output power and data transmission rate. To keep the
peak temperature of BB chip below 105 °C, a heat dissipation design is necessary.

1 For RM502Q-GL, the operating temperature ranges from -30 to +70 °C; Within the operating temperature range, the
module meets 3GPP specifications.

2 Within the extended temperature range, the module remains the ability to establish and maintain functions such as voice,

SMS, data transmission, emergency call, etc., without any unrecoverable malfunction. Radio spectrum and radio network

are not influenced, while one or more specifications, such as Pout, may exceed the specified tolerances of 3GPP. When the

temperature returns to the operating temperature range, the module meets 3GPP specifications again.
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3 Thermal 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 the EVB with the module is placed in a 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.

3.7V DC
Power Supply
m»-«_
USB Type-C j R
% ..... :
= Antenna
=
ik Interface

56-42-EVB V1.1 wiios @ -

56-M2-E¥0 01-ATT =N
WL T
SH:E1020L122000008

13330303 Bidaa

wses

i LT PR o .
CODE/SLIC o304 [ »
. 4 —_—

Figure 4: 5G M.2 EVB
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The picture below exhibits the thermal power test environment, including computers, UXM 5G wireless
test platform, thermostats chamber, EVB and program-controlled power supplies.

Figure 5: Thermal Power Test Environment

3.2. Test Case and Results

For RM50xQ series modules, the main chips that generates heat include the BB, PMU, MCP, and PA, etc.
They consumed most power of the module. Based on the test environment shown in Chapter 3.1, the
module was tested by KEYSIGHT E7515B UXM 5G wireless test platform (test case: Sub-6 GHz n78 DL
1.75 Gbps + UL 1Tx 22.5 dBm, LTE B3 DL 391 Mbps + UL 22 dBm). Based on this test case, when the
ambient temperature is 25 °C, the average current consumption is about 1.4 A in case of 3.8 V supply
voltage, and the peak current is about 2.5 A.

The figure below shows main heat chips power consumption data provided by the vendor. Based on this
data, the power consumption distribution of each chip in Table 4 can be obtained.

Sub-6/LTE Use Cases

Chipset hardware configuration — power in W

Chipset
Total

SDX55 T,(C)
LPDDR4X
512 MB
PMK&002

PDCCH 1CC 0.44-058

0.19-0.20 0.82-1.00

DL 1CC+ UL 1cC? 1.18-142 | 008 | 0.01 | 0.36-0.40 0.48-0.49 0 0.12 0 2.22-2.51

SR SRR TTr 232371 | 010 | 0.01 | 066-1.05 | 0.97-1.02 0o | 138 | 258 | 802985

+1TE UL 23dBm °

LTE FDD 5CA DM 4x4

j2cA UL 1.83-222 | 008 | 0.01 | 0.54-0.64 0.73-0.76 0 0 0.19 3.38-3.89

Figure 6: Device Power Allocation of Sub-6/LTE Use Cases
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Table 4: Power Consumption of the Test on RM50xQ Series Modules

Module
RM50xQ-GL RM50xQ-AE RM500Q-CN
ltems
DL 2000 Mbps; DL 2000 Mbps
UL 127 Mbps; UL 127 Mbps
Bandwidth 100 MHz; Bandwidth 100 MHz
NSA (B3 + n79); NSA (B3 + n79),
: : RX =-65 dBm; RX =-65 dBm
Module Configuration TBD
TX =22.5dBm; TX =22.5dBm
4 x 4 MIMO/DL; 4 x 4 MIMO/DL
256QAMI/LTE DL; 256QAM/LTE DL
QPSK UL/LTE; QPSK UL/LTE,
256QAM NR DL/UL; 256QAM NR DL/UL
Total 5530 5508 TBD
BB 1970 1960 TBD
PMU 560 555 TBD
Power MCP 55 52 TBD
Consumption
(Unit: mw) Chips WTR 60 54 TBD
PA-1 850 834 TBD
PA-2 635 626 TBD
Total 4130 4081 TBD

” NOTE |

The power consumption shows above is calculated based on the measured data and the power
consumption ratio provided by the vendor of the main chip.

RM50xQ_Series_Thermal_Design_Guide 13/27



nNAUeECrTed 5G Module Series

4 Thermal Simulation

4.1. Thermal Simulation Model Overview

The vendor provided a simulation model of these key components of the modules. During the simulation,
power of the heat source chips is set according to the power distribution data. 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:

RM50xQ Series Module

Slot

EVB

Figure 7: Simulation Model of the Module

The following 7 modes are carried out based on this model.

Mode 1: Under 25 °C ambient temperature, fill the gaps between the main heat source chips and the
shielding case with thermally conductive glue, and cool the module through natural convection and
heat radiation.

Mode 2: Base on Mode 1, install a radiator on the shielding case to cool the module through natural
convection and heat radiation.

Mode 3: Base on Mode 1, place a thermal pad with a thermal conductivity of 6 W/(m-K) to fill the gap
between the module and the EVB, and cool the module through natural convection and thermal
radiation.

Mode 4: Base on Mode 1, install a radiator on top of the shielding case, and place a thermal pad with
a thermal conductivity of 6 W/(m-K) to fill the gap between the module and the EVB. Cool the entire
module through convection and heat radiation.

Mode 5: Based on Mode 2, change the ambient temperature to 50 °C.

Mode 6: Based on Mode 3, change the ambient temperature to 50 °C.

Mode 7: Based on Mode 4, change the ambient temperature to 50 °C.

RM50xQ_Series_Thermal_Design_Guide 14127
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The figure below is a schematic diagram of the component distribution the RM500Q-GL thermal model.
For those models of other RM50xQ series, the thermal model is similar, hence no longer enumerated
here.

PA-3
(pwr dissipation be ignored)

PA-4

(pwr dissipation be ignored) \ /‘ PA-2
e

PA-5
(pwr dissipation be ignored)

‘ PA-1 ‘

~ PAG / ‘ WTR ‘
(pwr dissipation be ignored) ‘ BB ‘
| |

[ ] P
| ET-1 | ? /

| |
|

ET-2

vy ‘ /
NOTE: The shielding cover is not shown for better _-.

observation Top View

Figure 8: Component Distribution of the RM500Q-GL Thermal Model

4.2. Thermal Simulation Result

This section mainly introduces the simulation results in 4 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.

During the thermal simulation, the module is inserted in the M.2 slot of the EVB.

The junction temperature of each chip is the measured temperature after the module no longer changes
and operates in a steady state during the simulation.

RM50xQ_Series_Thermal_Design_Guide 15/27
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4.2.1.

Mode 1

Mode 1: Under 25 °C ambient temperature without cooling measure.

The simulation result is shown below.

5G Module Series

Table 5: Tj of RM500Q-GL Main Heat Source Chip in Simulation Mode 1 (Unit: °C)

BB

130.4

MCP

1194

Figure 9: Surface Temperature Contour in Mode 1

PMU

127.2

PA-3: Tj=115.4 °C

PA-4: Tj=117.9°C

PA-5:Tj=116.8 °C

PA-6: Tj = 131.5 °C

PA-7:Tj=121.3°C

ET-1: Tj = 130.9 °C

ET-2: Tj= 132.0 °C

PMU: Tj=127.2 °C

BB: Tj = 130.4 °C

WTR PA-1 PA-2

116.7

1235

131.3

ET-1

130.9

ET-2

132.0

PA-1: Tj=131.3°C

PA-2: Tj =116.7 °C

WTR: Tj = 123.5 °C

MCP: Tj=119.4 °C

Temperature Contour Cut Plane @ y =34.8 mm

Figure 10: Cut Plane Temperature Contour in Mode 1
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42.2. Mode?2

Mode 2: 25 °C ambient temperature, the heatsink is attached to top of the shielding case.
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;
® Thermal conductivity of thermal paste (between the radiator base and the shielding case): 6 W/(m-K);
® Surface treatment: black anodized.

Figure 11: View of the Heatsink

The following table shows the simulation result in mode 2.

Table 6: Tj of RM500Q-GL Main Heat Source Chip in Simulation Mode 2 (Unit: °C)

BB MCP PMU WTR PA-1 PA-2 ET-1 ET-2

64.7 56.3 61.5 59.4 68.5 56.4 69.9 70.4

Figure 12: Temperature Contour in Mode 2

RM50xQ_Series_Thermal_Design_Guide 17127
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PA-3: Tj=58.0 °C PA-1:Tj=685°C |

PA-4:Tj=59.2 °C PA-2:Tj=56.4°C |

PA-5: Tj = 58.6 °C

PA-7:Tj=61.4°C

WTR: Tj=59.4°C |

ET-1: Tj = 69.9 °C

|
|
|
| PA-6:Tj=713°C
|
|
|

ET-2: Tj=70.4 °C MCP: Tj=56.3°C |

| PMU:Tj=615°C

| BB:Tj=647°C

Temperature Contour Cut Plane @ y =34.8 mm

Figure 13: Cut Plane Temperature Contour in Mode 2

4.2.3. Mode 3

Mode 3: A thermal pad with a thermal conductivity of 6 W/(m-K) is used to fill the gap between the
RM500Q-GL module and the EVB.

The following table shows the simulation result in mode 3.
Table 7: Tj of RM500Q-GL Main Heat Source Chip in Simulation Mode 3 (Unit: °C)

BB MCP PMU WTR PA-1 PA-2 ET-1 ET-2

72.1 61.9 68.8 64.7 73.4 59.3 71.7 72.6

Figure 14: Surface Temperature Contour in Mode 3
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PA-3: Tj=57.1°C

PA-1:Tj=734°C |

PA-4: Tj=59.1°C

PA-2: Tj=59.3°C |

PA-5: Tj=58.2 °C

PA-7: Tj=62.2 °C

WTR: Tj=64.7°C |

ET-1: Tj=71.7 °C

MCP:Tj=619°C |

|
|
|
| PA6:Tj=721°C
|
|
|

ET-2:Tj=72.6 °C

| PMU:Tj=68.8°C

| BB:Tj=72.1°C

Temperature Contour Cut Plane @ y =34.8 mm

Figure 15: Cut Plane Temperature Contour in Mode 3

4.2.4. Mode 4

Mode 4: A heatsink is installed on the shielding case of the module, and a thermal pad with a thermal
conductivity of 6 W/(m-K) is used to fill the gap between the module and the EVB. The following table
shows the junction temperature of the main heat source component simulated in Mode 4.

Table 8: Tj of RM500Q-GL Main Heat Source Chip in Simulation Mode 4 (Unit: °C)

BB MCP PMU WTR PA-1 PA-2 ET-1 ET-2

55.3 47.6 52.1 49.9 58.6 47.0 58.7 59.3

Figure 16: Surface Temperature Contour in Mode 4
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PA-3: Tj = 46.6 °C

PA-1: Tj=586°C |

PA-4: Tj=47.7 °C

PA-2: Tj=47.0°C |

PA-5: Tj = 47.2 °C

PA-7: Tj = 50.1 °C

ET-1: Tj=58.7 °C WTR: Tj=49.9°C |

MCP: Tj=47.6°C |

|
|
|
| PA6:Tj=59.9°C
|
|
|

ET-2: Tj = 59.3 °C

| PMU:Tj=52.1°C

| BB:Tj=553°C

Temperature Contour Cut Plane @ y =34.8 mm

Figure 17: Cut Plane Temperature Contour in Mode 4

4.3. Thermal Simulation Conclusions

According to the four modes listed above, the simulation result is as follows. According to the above
simulation scheme, similar data will be obtained when the ambient temperature is 50 °C, therefore the
result is not enumerated here furtherly.

Table 9: RM500Q-GL Thermal Simulation Tj Summary (Unit: °C)

VT it With(.)ut Any A Heatsink is A Thermal Pad Is Both Heatsink &
Cooling Measure Added Added Thermal Pad Are Added

BB 130.4 64.7 72.1 55.3

PMU 127.2 61.5 68.8 52.1

MCP 1194 56.3 61.9 47.6

WTR 123.5 59.4 64.7 49.9

PA-1 131.3 68.5 734 58.6

PA-2 116.7 56.4 59.3 47.0

Shielding Case  Tc =110.9 Tc =55.3 Tc=57.2 Tc=45.1
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Four conclusions based on the above simulation results are listed below:

1. Since the heat dissipation conditions and performance of the RM50xQ series vary in different
terminal products, the above simulation results shall be considered for reference only. It is
recommended to simulate according to actual application scenarios for specific data.

2. Through comparison of these simulation results, additional heat dissipation measures (e.g. an
external heatsink) are requisite to facilitate heat dissipation besides the thermally conductive glue
filled in the gap between the heat source chip and the shielding case.

3. It is recommended to apply forced convection to effectively reduce the temperature rise of the
module and keep all components work within their maximum junction temperature ranges.

4. To reduce the temperature of the module and guarantee sufficient thermal margin of all main
components, please choose a larger heatsink when there is enough space.
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5 Thermal Design Scheme

To ensure the module works as long as possible under high temperature or extreme conditions (such as
maximum power or maximum data transmission rate, etc.), while to guarantee the overall performance,
the following heat dissipation measures are recommended.

5.1. Product Housing Design

1. Under the premise of a guaranteed mechanical reliability, choose a thinner housing to reduce the
thermal resistance.

2. Enlarge the internal space as much as possible to improve air convection.

3. Reserve sufficient space inside the device for the radiator to facilitate heat dissipation capacity.

4. Use metal enclosures for the device to the greatest extent.

Figure 18: Thinner Housing to Reduce Thermal Resistance

Figure 19: Enlarge Internal Space for Better Air Convection
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5.2. Cooling Measures Outside the Module

5.2.1. Cooling Measure 1

Place the heatsink on top of the shielding case. Fill the gap between the module shielding case and the
heatsink with TIM (thermal interface material) so that they are completely contacted, and please use TIM
with higher thermal conductivity. It is recommended to choose 6063-T5 aluminium heatsink. The surface
of it can be black anodized and nano-carbon coated to enhance the heat dissipation capability.
Additionally, add heat dissipation holes to the greatest extent in the motherboard where the module is
installed to facilitate heat dissipation. The measure is shown by the following figure.

il
TiM y’"’j

Thermal gels

Heatsink Enclosure

Customer's PCB
[ N |

Thermalvias Thermalpad  Heat-generating component Exposed copper

Figure 20: Cooling Measure 1

“ NOTE |

The TIM and radiator specifications mentioned in the following chapters are consistent with this Cooling
Measure 1, and it is a general measure to add as much heat dissipation vias as possible in the
motherboard on which the module is mounted. Therefore, they will not be repeated in the following
chapters.

5.2.2. Cooling Measure 2

Two radiators are applied. One is placed on the top of the module’s shielding case, and the other is
placed on the back of the motherboard. Fill the gaps between the shielding case/motherboard and the
heatsink with TIM to make them fully contacted.

Remove the solder mask on both sides of the motherboard and expose as much copper as possible to
reduce thermal resistance and facilitate heat dissipation.
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Heatsink Enclosure
TIM
N 4 Thermal gels
f;:Ldln " g Customer's PCB

g\ ] 1 ) 1 i i i i i
"‘_I_LI_LI_I_I_I
I|||||IIIII| Exposed
copper
il

Heatsink Thermal vias Heat-generating component

Figure 21: Cooling Measure 2

5.2.3. Cooling Measure 3

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

Heatsink

Tina

Enclosure

Thermal gels Customer's PCB

Exposed
copper

Thermal vias  Heat-generating component Heatsink

Figure 22: Cooling Measure 3
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5.2.4. Cooling Measure 4

Add a heatsink on the back of the motherboard, and fill the gap between the motherboard and the
heatsink with TIM for full contact. Besides, for the area on which the module is mounted, remove the
solder mask on both sides of the motherboard to reduce thermal resistance and facilitate heat dissipation.
Additionally, add a thermal pad between the module’s shielding case and the device enclosure.

Aluminum extrusion or
metal sheet

Heat-generating component

- Enclosure
o

Thermal gels

. !x!ose

copper

Shielding__h

cover __Customer's PCB

Heatsink

i
Thermal vias

Figure 23: Cooling Measure 4
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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:

® Due to the size limitation, the temperature rise problem cannot be solved completely from the
module’s side, an effective and reliable system-level cooling solution is necessary.

® [or better thermal dissipation, thermal vias should be added to the motherboard on which the module
is mounted, solder mask openings shall be reserved for the mounting area, and a radiator should be
used. Meanwhile, select an appropriate radiator and a suitable housing according to the product
structure, and try to conduct the heat generated by the module directly to the device housing.

® Choose suitable thermal pads, thermal adhesive and thermal paste, and avoid using thicker thermal
pads.

® [or products whose thermal dissipation relies on natural convection, it is necessary to facilitate heat
transfer performance from structural parts and housings to air.
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7 Appendix References

Table 10: Terms and Abbreviations

Abbreviation
BB
CPU
EVB
MCP
PA
PCB
TIM
Ta
Tc

Tj
UL

XO

Description

Baseband

Central Processing Unit
Evaluation Board
Multiple Chip Package
Power Amplifier

Printed Circuit Board
Thermal Interface Materials
Ambient Temperature
Case Temperature
Junction Temperature
Uplink

Crystal Oscillator

RM50xQ_Series_Thermal_Design_Guide

5G Module Series

27127



	About the Document
	Contents
	Table Index
	Figure Index
	1 Introduction
	1.1. Applicable Modules

	2 Product Concept
	2.1. General Introduction
	2.2. Key Features

	3 Thermal 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

	4.3. Thermal Simulation Conclusions

	5 Thermal Design Scheme
	5.1. Product Housing Design
	5.2. Cooling Measures Outside the Module
	5.2.1. Cooling Measure 1
	5.2.2. Cooling Measure 2
	5.2.3. Cooling Measure 3
	5.2.4. Cooling Measure 4


	6 Summary
	7 Appendix References

