ALPHA Networks

SGAM Bt v okt ¥

R
1A EFAE Y w CAEFRE I
5B R




" FS5Ghd IR
HPpA3E ¢ 3 5 2025% >k 5G s
AZE80R 2 ~[1] -
FINPIR A FFERE A 4
b L B5GAR R R G

ST ERY BRI

QYRS

TR

I

#

R
e B 30%, ¥ 0 5Ga B A A

ﬁ’l,kﬁ:f’ﬁﬂly"}’@

LAN / MAN Transformation Platform Wireless & Broadband Digital Multimedia Mobile Enterprise Solutions

« Data Center Switch
« Enterprise Switch

« SMB Switch

« Carrier Switch

* loT Switch

* GPON / XGS-PON OLT
* G.fast PDU

* MEC (Multi-Access Edge
Computing)

» 5G SA Cloud Native Application
Platform

= Carrier / Industrial 4.0 Server

* WLAN Module / USB
*WLAN AP / RG /HGW
*10G PON/ GPON SFU / ONU /

RGW

«xDSL / G.fast CPE / RGW

* NB-loT / M2M Device

*LTE Router / 5G NR CPE
+LTE / 5G NR Small Cell / RAN
* In-vehicle Wireless GW

=Video Surveillance

* Video Conference Camera

* Indoor / Qutdoor IP Camera
* Doorbell + Chime

» Radar, PIR sensor, Gateway

+24/60/77 /79 GHz Radar

Sensor

* BSD Radar System
= 3D AVM System

* TBox

* Fleet Management

* Al Medical
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5G Networks

 Network Product Portfolio

Mobile Broadband

5G & LTE CPE
LTE-A/5G RAN
NB-IoT / M2M

| Digital Multimedia
Residential / Commercial Camera
Fixed Dome / Panoramic Camera
Battery / Doorbell / Fisheye Camera
Full HD, 4K, Edge Al
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Parameter
Build IC & Generate & settings (e.g. Run
component adjust mesh Tenvironment, simulation

gravity,...)

Import 3D files to
Flotherm (e.g.
Housing, PCB,...)

Check
temperature
results

Add thermal solutions (e.g.
heat sink, pad...)

Simulation
———————————————————————————————————————————————— 4
Thermal Compare w/ Error>5% Modify Re-run
test data SSHEESE simulation simulation
results settings
Error<5%
Validation
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Heatsink Optimization

worst
Parameter ,[
| Scenario 6 | Scenario 7 Scenario 8 | Scenario §
1 ti@ Heat Sink : Number of Internal Fins <'1o 9 17 18
b 4
2 e Sk b of ntoma) Foe |1° ; L7 18 Use simulation function “command

| Solution Status

center” to optimize :
* Total Fin numbers = internal fins

|
| Store Results? Histary Cnly IHistn:\ry Only History Cnly

E'[ni:i.:lizc From

Base Project l Base Project Base Project Base Project . . .
ﬁm—l-m‘:Tumpmmm 131.2134 13;85;1 13]_64_3; 131.5544 +2 (due to fIX fl rSt and IaSt fln).
4" UL-1-QPDO405" : Temperature (°C) 131.2636 131.8115 1_31.5459 h 1131.6275
& UB2-XCIUICGE-2FFVCI00 : Temperature (°C) 92.32994 92.93474 - 02.535379 : 92.51733
&' UG1-MT41K512M16HA-1251T : Temperature (°C) | §7.04222 37.58713 8;.21899_ 8?.22?é9
" UB6-MT41K51 2M16HA-125[T : Temperature (*C) | 57.09529 87.84122 37.20564 |8?f31564 -

| > ]
b | Scenaric 1 Scenaric 2 Scenario 3_ Ecen_am:ui Scenaric 5 |
eSt 15 14 13 12 11
15 14 13 2 / 1 * Best OptimiZEd result :

Heatsink with 14fins

9 ﬁnS VS. 14f|ns %&%ﬁ%i‘ﬂulls% History Only HistoryOnly  [HistoryOnly  |History Only Histary Ginly CPU \l, 2.07 OC
9 fins vs. 18fins HYEN TGRS 1115 seselroject | [oesePoject [heseroject | [SasePrdgt | Base e PA 4 1.6°C
b ut 130.202 130.1885 1304831 1303002 1307289 ~
130.3032 130,102 130.5063 130.5339 1308258
91.08107 90.86771 91.18659 91.20535 916068
85.68021 85.49567 85.81374 85.76545 86.21706
3 8576416 85.57366 8588187 85.83392 86.27602 ALPHA retworks
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Thermal result : Fin number 9 vs. 18

9 fins vs. 18 fins p R ez % hnd* £ B9 fins FF fE18mm , 18 fins & §£7.1mm
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Thermal result
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Thermal result : Heatsink Base thickness mm vs. 8mm
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Solar setting

028 Solar Canfiguration e %

Solar Radiation

% Solar Radiation

Radiation setting

Model Orientation From North
Angle Measured From X Lods -

Angle 0 deg

4

1. Latitude : N 25°
oot 2. Date :7/31

Latitde 25 deg -

©  tAm Q 3. Time : AM9:00 / AM10:00 / AM 11:00 / PM 12:00

#H 88— #— 8= 80 #71 &~

o 0 1 2 Worst case : Doorbell face to sun before noon

b s e 4. Solarintensity : Flotherm database

Diate

| Solar Time (HH:MMSS) | 1100:00 - I
I B e Dol it —— =p
sty smazsr | wwe v | |
o 0 o & & | d L J
el Tl
Calenlated Soles Intensity [G02.2757 W2 -
vt | FEIEETE i =
Solar Altitde | 7467495 e =

21 . ALPHA Networks




consumption Rear cover IR Board Heatsink Weather Ambient Latlt.ude : S"'af Slmula.tlon
W) & Time intensity (Housing)

Sunny day N 25° 908.7

Case4(day mode) 3.8 PC With metal plate MCPCB AL plate & copper boss No cloud 40C PM12:00 Wim? 934°C
sy mad) 38 PC With metal plate ¢MCPCB /AL plate & copper boss Sll;(‘)’rgoizy 40T Aﬂ 1215 00 . 9;/2"'3 962 C
sy mad) 38 PC Withmetalplate =~ MCMCB  AWPIIN& copper boss Sll;(‘)’rgoizy 40T Aﬂ 1205 00 . ’;’j /11'1‘2‘ 96.0 C
sy mad) 38 PC Withmetalplate ~ MCPCB  \AL platz copper boss Sll;(‘)’rgoizy 40T AI\I\/}O295: 00 . ’;ﬁ /1"2 942C

1002 Al
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EX

Max.
Glass Glass Rear & Front Power . . Solar Temp.. Temp.
(Color print) properties cover Button consumptio | Ambient intensity (Plastic (Image
n (W) Housin | sensor)

)

£=0.84
. p=0.07 . . 900 5 70.68° 81.76°
Casel6 B White =08 White Black 3.8 45C Wi 64.6 C C C 79.81
£=0.84 .
Casel6 C White p=0.07 Black Black 3.8 45C 900 648C 89.1C 84.60 82.45
r =08 W/m? C

86,6 degl
- Ternpesstuse (dezC)
663 deg == 100
_ﬂ 29
Ternpesature (degC) HvE
1 —— [752 degl

[614 degC.
Ve

[B13 dei”
s
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Heatsink Optimization

ante

Praject Scenario Edit

o I D dh @ B F Before ™ E“E 1% .|@| Workplune Nommal ¥+ Position | ——————

Parameter

View Create Scenanos

Macra Profiles  Calibration

Chart /Windaw  Viewer Help

Base Project I Scenario 1 | Scenario 2 | Scenario 3 |

Use simulation function

Scenario 4 Scenario 3 Scenarnio 6 | llcommand Center” tO Optimize .
Heat Sink : Internal Fin Uniform Width (m 15 15 2 2.5 15 2 . .
1 - - o \ / * Total Fin numbers = internal
Heat Sink : Number of Internal Fins 11 11 ] ] 9 7 7 . . .
- s ' fins +2 (due to fix first and
Solution Status .
last fin).
Store Results? Full Histony Only Histary Only Histary Only History Only History Only Histary Only
Initialize From Mo Project Basze Project Base P:cject B_a',e Praject Baze Praject Base Praject Base Project
-@! Us003-CPU-CV2EM : Temperature (*C) 83.71127 3.87793 83.61348 o 83.72205 o 38214 83.33303 23.23233
& U5020-0S05A20 : Temperature (“C) 83.84669 3.91003 83.7079 &3_?3142 35':34849 83.51974 83.66262
| > |
Parameter 1 Parameter 2 = imi .
(fln thickness) (internal fin #) | Scenario 7 | Scenario 8 | Scenario 9 | Scenario 10 Scenario 11_Ir Scenario 12 | Scenario 13 l * BeSt optlmlzed reSUIt :
25 15 2 25 15 2 25 Heatsink with 5 fins.
7 5 5 5 3 3 3 Fin thickness 1.5 mm.

A
4

Total 8.1

Simplified model

24

Histary Only Histary Only Histary Only Histary Only

Base Project Base Project Base Project Base Project

83. 70367 8282643 83.1177 83.30724

83.780091 83.35388 8348772

83.15097

History Only History Ouly Histary Only CPU ¢ 1.5 °C
Base Project Base Project Base Project o

| . Sensor {, 1.1 °C
82.23349 82.368327 82.666057

< v
8270688 82.80423 83.01243
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