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TONGYU TECHNOLOGY

GLOBAL THERMAL SOLUTIONS PROVIDER & SUPPLIER
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7~ TONGYU
About Tongyu &J ELECTRONICS

3 Production Bases: China Offie: 3 R & D centers:

Tongyu Electrinics co. Ltd ( Headquarter) Jinan Office Taibei Tongyu industrial Ltd ( Taiwan )

Xinyang Tongyu Electronics Co., Ltd ( China ) Naxin Electronics Technology Co.,Ltd ( Hongkong )
Vietnam Bac Ninh Naxin Electronics Co. LTD Tongyu Thermal Technology Co., Ltd ( China)
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I Milestone J ELECTRONICS

Into the doubling programme
enterprise

CELDD EED

entered the automotive — .
. Dongguan liquid cooling
m c.m and new energy field production base established
" P —

Started transforming into a

CEIED

R&D-focused enterprise and

:’(c;:)r’:ir;% Tongyu entering the server field Gain the Huawei
Dongguan Tongyu AVL
founded Q)
‘IR Gain Furukawa AVL Inspur&LG AVL S'@ HUAWEI

N N
/\ FURUKAWA ROH

=g ELECTRIC GROUP

sl

liquid cooling
factory
capacity

Gain the BYD 7
AVL ol
nf sl o Gain the Tesla .
Enter the Foxconn Taivei T Sugun ] ' ' AVL Tencent il
system f::::::jle dongyu Vletnam_ Bac Ninh Naxin (‘m Gain the Tencent
Gain the Sugon AVL Electronics Co., LTD AVL

Tongyu thermal
technology founded
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Product Application & eLectronics

Vehicle-Mounted PC/ Server

New energy/storage
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U7 ELECTRONICS

{ CPU/GPU Chip J -




: /> TONGYU
Sales Proportion U ELECTRONICS

T

Share of sales in 2024
2024<FiEENLL

Consumer Electronics
9% THERSE

2024

2023

2022

2021

PC/Server
40% fR55ER

2020

Vehicle-Mounted
28% ZEE;

2019

> #58ER (J57T)
Comparison of sales in the last 6 years

Category Monthly Shipments/month | Moving rate
production osr
23% #TEei

Extrusion 2000K 1500K 75% New energy
Module Soldering 800K 400K 70%
Liquid Cooling 200K 150K 40%
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7~ TONGYU

Factory Show IJ ELECTRONICS
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Xinyang | Tongyu Central China

Dongkeng | Tongyu Liquid Cooling
actory (20000 Square meter )

Dongkeng | Tongyu Headquarter
Factory (12000 Square meter ) F

(36000 Square meter )

- -}
=t
i
=C |

Vietnam | Tongyu Overseas Factory
(7500 Square meter )

SSL | Tongyu Thermal Technology Taiwan | Tongyu Industry
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Production line Laboratory
Tongyu Headquarter 760 54
Tongyu Liquid Cooling Factory 164 22
Xinyang Factory 200 5
Vietnam Factory 100 4
Taiwan Office 15 6
SSL Office 12 5
Total 1251 96

__——
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R&D Software IJ ELECTRONICS

|- 3O

D’S SOLIDWORKS | Professional

AOEe® o

Creo Parametric 6.0 S ' Flotherm XT 3.2 s

W D NX DWG/DXF
v All-in-one CAD/CAM solution g
Solidworks [
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I Company Core Philosophy <J ELECTRONICS

Quality is the lifeline of an enterprise. Without quality, delivery is a disaster and reflects a

. . . & mHER
lack of respect and responsibility to the customer. As a manufacturing company, in our W Torer ety

business operations, rﬁ ’%
Quality is the

Quiality First, Delivery Second, Cost Third lifeline of an

. . . enterprise and

is the core philosophy that our company has consistently upheld. the cornerstone <7 _I
QUALITY FIRST

of success.
Only with quality
L] Y ﬁ;’
Qua I |ty First ]fjtr:]:zere be A

‘“'

Delivery Second L

Cost Third
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I Certificates IJ ELECTRONICS

1 l_ IEC QUALITY ASSESSMENT SYSTEM (IECQ)
| | I ] sl
IECQ Certificate of Conformity
S I Process Man:
—— 3=
CERTIFICATE OF QUALITY NANAGEMENT SYSTEM & CERTIFIGATE OF OCCUPATIONALL HEALTH Al GERTIFIGATE OF ENVIRONMENT MANAGEMENT CERTIFICATE OF INFORMATION SECURITY e B e
‘This s to certty that the Quaity Management System of- SYSTEM CERT! FICAT 10N MANAGEMENT SYSTEM CERT IFICATION Scos. L. -}
CERTIFICATION  MANAGEMENT SYSTEM CERTIFICATION
- = o SAFETY MANAGEMENT SYSTEM CERTIFICATION rmr—— e e
Unified SocilGredi Code:o 441000889 4E508Y = Buing 3. o 262, Dorgkang Yot o G Ton, Ooruny, Girs Coricate No: 19621S80121R 1M Ui Sl o G4 RSSO Unflad Sl O oA SISO $
I mlﬂw Unifld Social Crat Co:31441000550145606Y ok oot B 8 o abids
= (Soe appencixfor addtnal ocatos) Wi by co b Dongguan Tongyu Electronic Co.. Li.
ey st % 3 Wo hroy cory e the rgaizaton Dongguan Tongyu Elecronic Go,LTD Donaguen Tongys Elecronie GoLTD S Do o, ooy
s ncotamer i oy Mg S S = Dongguan Tongyu Electronics Cos, Ltd. 1sin confoity with Enionmental Managerent System Standard ey Guangeong Prounce
‘GBIT 19001-201610 9001:201: (o)) (GBIT 240012016150 14001:2015. 1SonEC 27001:2022
e T esesyce v .. Py oon R, Do L3 S04 k. K House Hahion ot Prk e Trott S eUn R ey L o B T e — et v
Troduia el e ot g R [0 agarst e provions ot Production and sales of raditors, cooling fans, hardwar die-casting products,and metal stamping products hivstiseppitossols Limlapsariirvedipes s el e eca
raam i ., .. S, ., S IATF 16349:2016 prodcth, ind KR ng Regston Adies: Bk 9, o282, Kok oo, Dngng o, g Gy, - -
‘Guangdang Province o Registration Address: Bukding 3. No.282. Keil Road. Dongkeng Town, Dongguan Ciy. :MMMW Lo — . Regstration Address: Buling 3. No.282, Keil Road, Dongkeng Town, Dongguan G, Thi Cortitosts s spplcable for the fillowing scope of achviy:
isiness Address: Buiding 3, No.282, Keji Road. Dongkeng Town, Dongguan City. Guar Province ssiness Address: fing. o i Roa Town, uan Guangdong Province radators.
?me e g S g () the above standord, whkch wil be morored by NGA o i Buiding 3. No.262. Keji Road, Dongkeng Town, Dongguan Gy, ‘Guangdong Province. Business Address: Buiding 3, No:262, Ko Road, Dongkeng Town, Dongguan Cit, Tho scope o i sk Procucson o rdors
Mol Locaton Address: No. § Chuangye Road, Dongkeng Vilage, Dongeng Town. -~— Guangdong Province No. . Dongheng Town Guanggong Provice
Ooomancer © fmrd s ——— ovomancey -
o Dongkeng Town, Town, Dongguan City
— NOA Certficate No: ~ TE7156 Dongguan Cay
oo = R o s, s Ao oty
ool Reneral A 12,2024 Vit o 16 aen 2027 Dtk i oomatmer * Asidy DeootExpemior: Jom 312027
Date of Expiration: Aug 12, 2027 Date of Renewal: Jan 31.2024 bl ¥
[b) Oatoof Expiraton Fob 02,2027
o (&)
NAS B e @i
S cire CNAS waur rervibid
Ehceuesrren Mg 2
- . o -
: s " i ificati Beijing Xinjiyuan Certification Co. Ltd.
Beijing Xinjiyuan Certification Co. Ltd. Beijing Xinjiyuan Certification Co.Ltd. Beﬂ"ﬂi':ﬂ:{:iif‘:f:"‘?fif:‘z::g:i:td' I- ng.mns ot A 77 Bl 122, Oorgyan _I
AN ol | e 3 | ing Xiniyuan Certficaton Co, : : | T
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Honors U7 ELECTRONICS

s
2 RO B

G ERT B REEAIRE

A

REGRBBFERRA :
iz, ﬂt?&ﬁ@fﬁbﬂﬁﬁii‘rﬁﬁﬁ)ﬁlﬁ§ﬁﬁ d | NAXIN(TONGYU) ELECTRONICS TECHNOLOGY CO., LTD.
MRS BRMIE. |

CommScope & Foxconn

OCTC Member

ARRIS & FOXCONN

Bast Quality Suppert
of Year 29

18

HUAQIN
Best Suppilier I‘Q g

IAXIN(TONGYU) = )
NAXIN(TONGYU 2021 RBEHEES |
In recognition of best quality =
service, cooperation in the F ¥ of 2018-2018. gﬁ{*{*

FOXconn AR B — IR
Lésuan Wei
FOXCONN DEN Suppiter Guaity Enginger :

Over 80 patents Excellent Supplier Trophies
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I Laboratory J ELECTRONICS

Packaging and Physical
Transportation Performance

Precision Non-destructive Environmental Eco-friendly

Measurement Testing Testing Testing

Testing Testing




. . . 7~ TONGYU
Quality Measurement Laboratory (Precision Measurement) &J ELECTRONICS

Instrument Name: Coordinate Measuring Machine (CMM) Instrument Name: Blue Light Tracking Scanner

Model:CROMA8156 Model:Daisy8106 Parameters:
Measuring Range:X800mm,Y1500mm,Z600mm  Measuring Accuracy:0.025mm; Tracking Range:10.4m3,18m3
Accuracy:2.5£L/300 um Range:800mm,Y1000mm,Z600mm Scanning Rate:2,200,000 measurements/second

Accuracy2.5+L/300 um Scannable Object Size Range:100-8000mm l
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I Quality Measurement Laboratory (Non-destructive testing) U ELECTRONICS

Instrument Name: X-ray CT/3D

Instrument Name: Ultrasonic (C-Scan) Scanner
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7~ TONGYU

I Quality Measurement Laboratory (Environmental Testing) J ELECTRONICS

Instrument Name: Composite Salt Spray Fog Function % i
Test Chamber Vert 7L Pl
Parameter: R Controller

Solution

® Model: KM-90L-AF 'fj“"""
® Dimension: i 4
1410x880%x1280mm Egime s

Compressed
Air In

® Volume: 90L 7
F

Instrument Name: Programmable Salt
Spray Test Chamber
Parameter:
® Model: KD-90
® Dimension:
1410x880%1280mm
® \Volume: 90L
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Quality Measurement Laboratory (Environmental Testing) J ELECTRONICS

Instrument Name:Programmable Constant Instrument Name:Thermal Shock Test Chamber
Temperature and Humidity Chamber

N=| N=]
,1. PR
HaX T

- RRX KRX
- i
Model: TH-225DH Model: FEMI880 Model: KM-80L-CJ-40, Volume:80L, Humidity Range:-55°C—150°C .
Temperature Range: -50°C-150°C £ 2°C ~ Temperature Range:-50°C-150°C+2°C Slope: < 5Min | Control Stability: +0.2°C
Humidity Range:5%-98%+2% Humidity Range:20%-98%+2%

Volume:225L Volume:225L l
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I Quality Measurement Laboratory (Environmental Testing) J ELECTRONICS

Instrument Name: Gas Chromatograph-Mass Instrument Name:X-Ray Fluorescence Spectrometer
Spectrometer (GC-MS) (XRF)

A

(ROHS it jyn

____RowsTesT
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IQuaIity Measurement Laboratory (Packaging and Transportation Testing) IJ ELECTRONICS

Impact/Collision Drop Test Machine Transportation Vibration
Testing Machine Tester Simulator

WKBEDH Wik

Shore durometer D

Vickers Hardness Shore A/D Hardness Shore A/D Hardness Rigidity Tester Thermal Conductivity
Tester Tester Tester Tester
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Quality Measurement Laboratory (Physical Performance Testing) <IJ ELECTRONICS

B

53 0 A s

SPECTROPHOTOMETER

Tape Friction Tester Pencil Scratch Spectrophotometer Bursting Strength

Resistance Tester Tester -
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Automation Equipment Application 1J ELECTRONICS

— — ——
Automatic Locking Threaded Automatic Labeling
Sleeve Machine Machine

Automatic Pipe ~ Automatic Hot Melt Automatic Thermal Automatic Riveting

Rolling Machine Machine Pad Labeling Machine Machine AUSIITEITE (REPSsig b B iine
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Quality Inspection Process (Incoming Inspection, In-Process Inspection, Finished Product Inspection) @ ELECTRONICS

Customer

Process

Finished Product Inspection Process

BRI NG | PR, FRES BERSINER | NGIRE
Finished product inspection Identification,8isolation Inspection record | NG report

Incoming Inspection Process

AT s BERIL I X
Qualified third Warefhm} check 1QC checkout
party supply and receive
T 0K
brmity report
R AR
v MRBiF&E Finished product inspection
report

AimRE MRB review
change label&identify

NE
Entering warehouse

EEERS

provement

- SREEEREA
{(RESTERE)
Quality recovery confirmation

report

R, RE HFRICSE
Identification, isolation Process records

BHSF=ESTE
Abnomal in production

!

HAZRS R .
Abnormal report of proces: MRBHF &
materials MRB review

HiF

SHOMEY

RS
Quality Check

QHEEFEA (FESTOES)
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Product Outgoing Quality Assurance (Air Cooling) <IJ ELECTRONICS

I - e
Line Laser Scanning Flatness Laser Dimension ~ Automatic Tooth CCD Visual Inspection
Inspection Machine Inspection Machine Detection Machine Machine

Test Results
Automatically
Uploaded

Thermal Resistance Testing Machine
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I Product Outgoing Quality Assurance (Liquid Cooling) IJ ELECTRONICS

Precision Air Tightness Flow Resistance/Thermal Helium Mass

Tester Resistance Tester Spectrometer Leak
Detector

i
[

Flow Channel Dryness High-Pressure (Pressure 2.5D Dimensional Automatic Thread
Tester Holding) Air Tightness Tester Measurement Machine Inspection Machine

Flow Channel Cleaning Machine




About R&D Team
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I R&D Department Headquarters Architecture Diagram <IJ ELECTRONICS
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I R&D Design Engineering Department

7. TONGYU
U/ ELECTRONICS

Headquarters R&D---86 people

Taipei R&D---6 people

Vietham R&D---4 people

Total number of R&D---96 people

Bachelor's degree or above: 35 people, accounting for 36.5%
College education: 46 people, accounting for 47.9%

Other personnel: 15 people, accounting for 15.6%

9.5%
0., = 10 years of work

experience
15.6%

2 3 years of work > 5 years of work

experience experience
41.6% 33.3%

> 10 years of experience in the heat dissipation
industry 15 people  accounting for 15.6%

>5 years of experience in the heat dissipation industry
32 people  accounting for 33.3%

>3 years of experience in the heat dissipation industry
40 people  accounting for 41.6%

I Other personnel 9 people accounting for 9.5%
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Technology Study/Product case

Air-Cooled
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I Product Route of Air-cooled Heat Sink IJ ELECTRONICS
>500W

3500

— e B '

200W

P T
ot

°

Product features: Product features: Product features: Product features: Product featuress Product features:
2U welding module; 2U welding module; Rollertulbe2U Roller tube 2U EVAC
Aluminum L-type 2U 1.5U EVAC welding 1.5U EVAC welding EVA@Welding| welding module;
extruded heat sink; welding module; module; module at both ends; moadule; Roller tube 3U EVAC
2U EVAC welding 2U EVAC welding RollertubersU! welding module;
1U welding 1U EVAC welding module; module; EVA@Welding| 3D VC welding module;
module module Applicable: EGS ; Applicable: EGS ; SP5 moadule; Applicable: EGS and AP
SP5 platform platform ApplicableFEGS platform; SP5 and SP7
SRS platform: platform
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I Proportion of Air-Cooled Heat Sink Categories J ELECTRONICS

Proportion of welding module categories

<5 heat pipes
24%

>10 heat pipes
36%

~_6-9 heat pipes §
40%

B <5 heat pipes B 6-9 heat pipes ® >10 heat pipes _

In the company's air-cooled welding module
products, complex modules with 6 or more heat

pipes account for the vast majority
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I Aluminum Extrusion/Welding Process <1J ELECTRONICS

Aluminum Extrusion Welding Process

Reflow soldering: a process that uses solder paste to join the
contact areas between heat sinks and heat pipes. The solder pastes
currently in use include high-temperature, medium-temperature,
and low-temperature variants.

Melting point of low-temperature solder paste: 138 °C
Melting point of medium-temperature solder paste: 160~170 °C
Melting point of high-temperature solder paste: 210°C

- B5E Width . B/E Height : 158E Distance |  &5/Z Fin thickness FEEEFlatness  JFEIREEBase thickness | {EEZE®Tooling life
=0 : = H z
-4 g 10-20 : 12-16 14-16 : 1A%(Tip) 0.515#(Root) 0.7 0.05-0.08 ; 2 i #)(about)2000m
== : : g : 1 :
8w 20-35 15-25 1.7-2.0 i2(Tip) 0.51#R(Root) 0.8 0.08-0.1 2 #)(about)2000m
- -
@, % = 35-50 20-30 1.8-23 #i2R(Tip) 0.614#(Root) 0.9 0.1-0.12 23 #(about)2000m
=
= % 45-60 2535 20-26 H4(Tip) 0.7¢#(Root) 1.1 0.1-0.15 2228 #)(about)3~4T
=
e 60-80 25-40 2.0-3.0 #52(Tip) 0.814#(Root) 1.2 0.12-0.18 2.4-3.0 #)(about)3~4T
M2
%‘ :E 80-100 25-45 : 2432 Hi2%(Tip) 0.874(Root) 1.3 0.15-0.2 26-3.2 : #I(about)4~5T
P 5 ¥ H
T § 100-125 25-50 26-3.4 14%(Tip) 0.945#(Root) 1.4 0.18-0.25 : 2735 #)(about)4~5T
E“E 125-150 25-60 27-3.6 i42(Tip) 1.014#(Root) 1.5 02-03 3.0-4.0 #J(about)5~6T
150-165 25-35 2.8-4.0 2%(Tip) 1.2 14#R(Root) 1.6 0.3-0.4 4.0-6.0 #)(about)6~7T
P FEEEE 1k g A\ N N i 3| * A
n - MR SDbR/N | tEER 5/ i thickness BEEECK/S) 3 ER EEER
g 8 Outer diameter Size Distance - - Extrusion speed(M/min) | Aluminum temperature | Tooling temperature Tooling life
E_ g 50 18-20 1.6-1.8 | t52(Tip) 0.5 4%(Root) 0.7 3 470-500 450-480 #](about)3~4T o
-3 ": -4 60 2225 1.7-2.0 | (§4R(Tip) 0.6{4R(Root) 0.8 27 470-500 450-480 #)(about)3~4T — — -’
£ e ; !
oe 70 i 2530 1.8-22 | t§4(Tip) 0.6i#R(Root) 0.9 25 | 470-500 450-480 #)(about)4~ST
Z i | e
;g 80 28-35 1.9-2.4 | W2R(Tip) 0.784R(Root) 1.0 22 480-510 450-430 #)(about)5~6T ; | - v
o - |
& | 90 35-42 2.0-28 : 2%(Tip) 0.8 4R (Root) 1.1 2 480-510 450-480 #)(about)6~7T ~ - v
a o
8 95 35-44 2.2-2.9 ; ¥iZR(Tip) 0.98#R(Root) 1.2 18 480-510 450-430 #)(about)6~7T -
i
T 100 35-48 2431 § 152(Tip) 1.0¥4R(Root) 1.3 17 480-510 450-480 #)(about)6~7T
% 110 35-52 | 2.6-33 | Z(Tip) 1.1¥54R(Root) 1.4 1.6 480-510 450-480 #)(about)6~7T

120 0 3554 ¢ 3.035 | $57(Tip) 128 (Root) 15 | 15 480-510 : 450-480 : #)(about)6~7T
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Heat Pipe Insertion into Fins & Roll Pressing Process <IJ ELECTRONICS

Heat Pipee Process and QMAX Heat Pipe Insertion Process Heat Pipe Roll Bonding Process
s'“‘ bodid fisk bl il Without the need for any solder or filling medium, the heat
w Cut Wash Swaging Fill Powder Sinter A . ) :
pipe is directly inserted between the fins, and the fins wrap
around the heat pipe. This increases the contact area - AREMTE
- xe sk - T between the fins and the heat pipe, effectively improving S e e
Heat Pinch Vacuum Rsvis ety Anneal wm the heat conduction efficiency. Compared with welding, the
FIN process not only optimizes thermal performance by 1-2
°C, but also has lower costs; However, compared to welded
e il fAE i HWLE . . _
mﬁ:m " Bt Pl phfacn prngqts, FIN products have a slight disadvantage in
TR reliability.
s ] MM SRAL

2D Roller Tube 3D Roller Tube
Machine Machine

: : : : 'y ¥ [ i
' 1y N\ ; : ; :
| J \ : : : :
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I Research on the Performance of EVAC Module Heat Pipe Combination @ ZLE'}';TKE’,N.CS

4 @ 6 heat pipes f¢. %
Normal j B Power 350W,

flattening+copper ] Ambient temperature 26 °C,
plate 17 Air volume 35cfm
0.170
6 @ 6 heat pipes 0-163
D-type pipe+copper [l : 0.160 0.157
plate Ly S 0.152
0.150 0.145
6 @ 6 heat pipes = 0.139
Square pipe+copper : 0.140
plate * I
0.130
: & <& & & &
6 @ 6 heat pipes K\,g,&Q &L 609 &
Rolled pipe without [l — = & ST & T
= = - > «
copper plate Y - S Q,(}@Q Qp\\q &é,e
- £ \\Q
Q\O
8 @ 6 heat pipes ' B thermal resistance Rca

Rolled pipe without
copper plate




Intel 1U EGS EVAC (normally flattened tube optimized for D-type tube) 6 ZE’E'Z?,{E’,N.CS

Project Information:

1U EVAC solves 300W

Request optimized design under 60CFM air volume
Design concept and improvement plan:
Optimization of 4 flattened heat pipes at the far end
to 6 D-type heat pipes at the far end

—
-
2. Heatsink Phato " lr' 2. Heatsink Phata
T
S |
TUNG YU ELECTR&EC Eﬂ.‘. LTD. i Vendor TUNG YU ELECTRONIC CO., LTD.
W Clip Force (IbM) (R
00w cPU A0DW
Mainboard Model ALK (40460 Mainboard Model Mtk (40%46 )
3. Test condition Tast anvirnmant open system 3. Test condition Test envirnment open system
Ambient Temp () 24437 ‘Ambient Temp (T} Zasat
Ambient Humidity (RH) 50% Amblent Humidity (RH) 50%
“W!m} BOCFM flow(cfm’ GOCTM
e e e e e
Now LP aT
nall B T e ) — Reacorm e | (etm) | (mm-aq) b TR () i i
1 60,11 58.9 54,60 2540 28.70 799,900 0.096 1 59.94 57.9 48.10 23.20 24,90 300.500 0.083
3 50,07 3] 5580 26.40 29,40 293,800 ) 2 60,15 60,9 48,00 23.10 24.90 300.500 0.083
3 59,93 508 =00 s e e e 3 60.03 60,1 48,60 23,50 25.10 300.400 0084

Simulation results:
Remote 6 heat pipe design: ambient temperature of 26 °C, thermal resistance of 0.080 °C/W,
temperature rise of 23.9 °C

Solid Temperaturé [*C)

Actual test results:

Actual testing of 4 heat pipe samples at the remote end: ambient temperature of 26.8 °C,
thermal resistance of 0.099 °C/W, temperature rise of 29.8 °C

Remote 6 heat pipe sample actual testing: ambient temperature 26.2 °C, thermal resistance

0.083 °C/W, temperature rise 24.9 °C
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Intel 2U EGS EVAC (normally flattened tube optimized for rolled pipe) 1J ELECTRONICS

oMo

//‘?f\\i;;ilh':'.fé ©
Project Information: 7 e
1U EVAC solves 350W

Request optimized design under 70CFM air volume

Design concept and improvement plan:
Optimization of copper plate welding design for
double-sided rolling tube design

Optimization design (the bottom is a roller pressed heat
pipe contact chip, and the upper surface of the roller
pressed heat pipe contacts the main heat pipe to reduce
thermal resistance)

AP

(cfm)

(mm-Aq)

Tcix)

Ta ()

AT
()

Poweriw)

Rcaiz/w)

70

14

58.70

24.60

34.10

350.000

0.0974

70

14.1

58.80

24.80

34.00

350.000

0.0971

(mm-Aq)

Tcic)

Ta (T0)

Power(w)

Rca(c/w)

18.3

55.70

25.30

350.000

0.0869

18.4

55.90

25.20

350.000

0.0877

18.3

55.70

25.10

350.000

0.0874

Original design result:
Main body 4D6+remote 4D6: ambient temperature 24.6 °C, thermal

Original design (with copper
plate contact chip at the bottom)

resistance 0.0974 °C/W, temperature rise 34.1 °C

Optimization design results:

Main body 4D6+remote 4D8 roller tube: ambient temperature 25.3 °C,
thermal resistance 0.0869 °C/W, temperature rise 30.4 °C




I Intel BHS AP 1U EVAC

7= TONGYU
U7 ELECTRONICS

Project Information:

Power 550W

The ambient temperature is 35 degrees Celsius

Thermal resistance requirement: 0.04 °C/W @ 90CFM

Design ideas and plans:

Ultra long pull far end, increase heat pipe power, reduce heat pipe
thermal resistance, and lower overall thermal resistance under low air
flow conditions

Rca Results
IEI
1.66 46.00 25.90 20.10 550.0 0.037
110 2.3 44.40 26.00 18.40 550.0 0.033
130 2.85 42.80 25.80 17.00 550.0 0.031
150 35 41.90 26.00 15.90 550.0 0.029

175 4.23 41.60 26.50 15.10 5500 0.027




Intel BHS AP 2U EVAC
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Project Information:

Power 550W

The ambient temperature is 35 degrees Celsius

Thermal resistance requirement: 0.05 °C/W @ 75CFM

Design ideas and plans:

Ultra long heat pipes need to minimize thermal resistance and
increase heat pipe power as much as possible

Simulation results:

Airflow of 75FM, ambient temperature of 35 °C, CPU center temperature
of 60.85 °C, thermal resistance of 0.047

Actual results:

Airflow of 75CFM, ambient temperature of 24.8 °C, CPU center
temperature of 45.8 °C, thermal resistance of 0.045
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AMD SP5 1U EVAC &J ELECTRONICS

Project Information:

Power 300W

The ambient temperature is 35 degrees Celsius

Thermal resistance requirement: 0.082 °C/W @ 35CFM

Design ideas and plans:

Double pull remote design, with high power of the inlet pull remote heat pipe
and low power of the outlet pull remote heat pipe, differentiated design of heat
pipe parameters to achieve optimal thermal resistance design

Simulation results:

Airflow of 35CFM, ambient temperature of 35 °C, CPU center
temperature of 57.5 °C, thermal resistance of 0.075

Actual results:

Airflow of 35CFM, ambient temperature of 22.4 °C, CPU center
temperature of 45.2 °C, thermal resistance of 0.076




IAMD SP5 1U EVAC
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Project Information:

Power 500W

The ambient temperature is 38 degrees Celsius
Thermal resistance requirement: 0.085 °C/W @ 40CFM
Design ideas and plans:

Using roller tube method within the 1U space limitation
of the main body

Strengthen the remote heat dissipation capability

Simulation results:

Airflow of 40CFM, ambient temperature of 38 °C, CPU center
temperature of 78.5 °C, thermal resistance of 0.081

Actual results:

Airflow of 40CFM, ambient temperature of 22.3 °C, CPU center
temperature of 61.6 °C, thermal resistance of 0.078
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Project Information:

Power 500W

The ambient temperature is 30 degrees Celsius

Thermal resistance requirement: 0.065 °C/W @ 51.1CFM

Design ideas and plans:

According to the customer's usage conditions, the encrypted and
stretched FIN pieces and the thinned main FIN pieces can achieve
the customer's thermal resistance target through both simulation

and actual samples
10.947
GG BET
62387
58106
53836
49 545
45 365

40 585
36704

Salid Ternperature ("C)

Simulation results:
Airflow of 51.1CFM, ambient temperature of 30 °C, CPU center
temperature of 60.972 °C, thermal resistance of 0.062

oS - oo 0 Actual results:

3704 My The thermal resistance is 0.062

Solid Temperature (°C)
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3D VC JUJ ELECTRONICS

Project Information:

Power 500W

The ambient temperature is 35 degrees Celsius

Thermal resistance requirement: 0.05 °C/W @ 110 CFM

Design ideas and plans:

Design and select fans based on customer requirements to achieve

customer thermal resistance targets

Power(w) Rcairw)
46.7 23.5 23.2 500.000 0.0464
45.6 23 22 .6 500.000 0.0452
45.6 22.8 338 500.000 0.0456
46.3 23.4 2249 £00.000 0.0458
45.4 335 22.6 500.000 0.0452

52.159
50021
47883
45.744
43 606

39330 > Simulation results:
5084 500W: ambient temperature of 35 °C, thermal resistance of

et 0.0450 °C/W, temperature rise of 22.5 °C

Actual test results:

500W: ambient temperature 23.5 °C, thermal resistance 0.0464

°C/W, temperature rise 23.2 °C
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Project Information:
Power 500W, ambient
temperature 38 °C

Air volume 40cfm
Thermal paste TC-5888

The 3D VC heat sink can
achieve higher heat flux
density and better thermal
performance under the same
FIN design conditions. This
model has been optimized by
5 degrees

simulation

actual

Standard heat pipe design

3D VC design

500W,. 40CFMIEFE9.956mm/H20

500W, 40CFM[EP#9.9667mm/H20

Tc82.251°C Rca0.089

Tc79.229°C Rca0.0825

Rca0.092

Rca0.082

testing -
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Project Information:

Power 400W, ambient temperature 35 °C

Require thermal resistance<0.055 °C/W @ 60CFM

Design ideas and plans:

Integrating the remote welding heat pipe into a 3D VC to
reduce thermal resistance and increase the heat

dissipation area of the main body

(l:;'nn:‘) (mnﬂ:Aq) Tc (°c) Ta (°c) AT (°C) Power(w) Rca(°c/w)
40 6.83 49.20 26.20 23.00 400 0.058
60 12.00 44.50 25.90 18.60 400 0.047
80 18.80 41.80 25.70 16.10 400 0.040
100 26.70 39.90 25.60 14.30 400 0.036

Simulation results:

400W: ambient temperature of 35 °C, thermal resistance of 0.05
°C/W, temperature rise of 55 °C

Actual test results:

400W: ambient temperature 25.9 °C, thermal resistance 0.047
°C/W, temperature rise 18.6 °C

|
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Project Information:

Power 8 * 80W, 4 * 20W, ambient temperature 50 °C

Require all chips to meet the thermal performance specification
of @ 50cfm

Design ideas and plans:

Based on the system's inlet and outlet air and GPU heat sink
layout, comprehensively design the Switch and Retimer heat
sinks as well as their locking methods

104101760
\ 104101740

N

101068990

104101750

104101750 104101740

74441
71388
68336
65283
62231
59178
56.126

53.073
50021

Solid Temperature (*C)

74441
71384
65327
65271
62214
59157
56101

53.044

49987
TJemperature (°C)

Simulation results:

80W: ambient temperature of 50 °C, Tc63.82,
Temperature rise 13.82 °C

Actual test results:

80W: ambient temperature 24 °C, Tc 36.5 °C/W,
temperature rise 12.5 °C
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ByteDance Project IJ ELECTRONICS

Project Information:
Power 100W
Request air volume of 15cfm, thermal resistance < 0.0275 °C/W

TUNG YU ELECTRONIC CO., LTD.
N/A

100%

o

open system
2522C
508

15CFMEE-7
5C-102
Item (‘:f"_') (_Ajh) Tew Ta (T) (‘13:’) Powazia) Reactu
1 15 23.7 45.00 19.00 26.00 100. 000 0. 260
2 15 23.3 45.70 19.30 6. 40 100. 000 0. 264
3 15 3.5 48.00 19. 60 6. 40 100. 000 0. 264

Actual test results:
100W: ambient temperature of 26 °C, thermal

resistance of 0.264 °C/W, temperature rise of 26.4 °C



Technology Study / Product case
Liquid-Cooled




Liquid Cooling Technology Approach

Product Features:

Cold plate material: Copper
T2 with skived fin channels,
ensuring high thermal
efficiency.

Vacuum-brazed construction
for high reliability and low
thermal resistance.
Operating pressure: 4 Bar;
Burst pressure: 10 Bar.
Compatible with Intel EGS
CPU cooling solutions.

TDP <500W

Product Features:

Cold plate material: Copper
T2 with skived fin channels,
delivering high thermal
efficiency.

Vacuum-brazed construction
ensures high reliability and
low thermal resistance.
Design pressure: 4 Bar; Burst
pressure: 10 Bar.

Compatible with AMD SP5
CPU cooling solutions.

TDP <600W

Product Features:

Cold plate material: Copper
T2 with T-shaped skived fin
channels, ensuring ultra-high
thermal efficiency.
Vacuum-brazed construction
guarantees exceptional
reliability and ultra-low
thermal resistance.

Design pressure: 4 Bar; Burst
pressure: 10 Bar.

Compatible with NV H100
GPU cooling solutions.

TDP <1200W.

7~ TONGYU

JUJ ELECTRONICS

Product Features:

Cold plate material: Copper T2
with novel high-efficiency, low-
flow-resistance structure,
embedded with graphene strips
to enhance thermal diffusion:
Hybrid 3D vapor chamber
(3DVCE) and cold plate design
(under development) for
further thermal resistance
reduction.

Design pressure: 4 Bar; Burst
pressure: 10/ Bar.

Compatible with high-power
thermal management solutions.
TDP <2000%Y,




Skiving Process

7= TONGYU
U/ ELECTRONICS

Precision CNC Micro Cold Plate

Relieving Machine

|l
Rt

e [

Heavy-duty Precision CNC
Shovel Tooth Grinding
Machine

_ . .. i”] size/ mm
N

*The heat sink and base plate are integrally extruded from a single profile, achieving 100% thermal conductivity
of the material without thermal resistance junctions.
«Skiving technology enables ultra-thin fin manufacturing with minimized pitch, maximizing heat dissipation

surface area within confined spaces to optimize thermal performance.

This process features simplified manufacturing and reduced tooling costs.

Copper Fin length limit 60mm

Fin Fin Min Fin Gap Fin Fin Min Fin Gap
Height Thickness (mm) Height Thickness (mm)
(mm) (mm) (mm) (mm)

1 0.05 0.05 1 0.07 0.07
0.1 0.1

2 0.07 0.07

0.1 0.1 0.1 0.1

0.15 0.15 0.15 0.15

v B~ W N

0.2

0.2

0.2 0.2

Work table Ex—axis §Z—axis Fin Fin gl\/lax Min EFin precision

. max . min . stepdo:  Stepdown : Height
. Thickness i Thickness : wn 5

AL20
800*1600 : 1500 700 : ; : 0.2 10 mm 1:1
' CU300: CUIL.0 °

AL 140
- CU40

+0.003




Split-type Liquid Cooling Heatsinks Manufacturing Process 6 Zf’;;?;t’,mcs

AR

Upper Cover CNC
Machining

, ‘ " " ‘1 f I b (2 |
High-Presgure C-Scan CNC Surface Full Flatness Nickel
Leak Testing Inspection Facing Inspection Electroplating

Skived Fin + CNC
Machining

_‘ o ;
Pending Full Visual Helium Mass Spectrometry Secondary High- Channel Thermal/Flow
Assembly Inspection Leak Detection Pressure Leak Testing Drying Resistance Testing
| I/‘ <] g | :
Manifold Body
CNC Machining
. Friction Stir Immersion Bubble Manifold CNC |
Manifold Cover Welding Leak Test Machining
CNC Machining Brazing

Copper Tube
Preparation

Pending VIIRVISVE] Tin Secondary High-Pressure High-Pressure
Assembly Inspection Soldering Leak Testing Elec Leak Testing
] = = o — = - ~ ——

Nickel

troplating
1

=3

. | - A L



Manufacturing Process and Techniques for Modular /> TONGYU
Liquid Cooling Heatsinks ‘L ELECTRONICS

Single Cold
Plate

Assembl High-Pressure Helium Mass Spectrometry Pressure Holding Flow Resistance Cooling Channel
Liquid Cooling y Leak Testing Leak Detection Test (30min) Test Flushing
Module

Packagin Full Quality Pressure Holding Pending Final
9ing Inspection Test (24h) Assembly
— ; 73 P

Perform: 0 2

High-pressure leak test. Helium mass
U 1 spectrometry leak detection. 30-minute

pressure holding test. Flow resistance test.
Cooling channel flushing & nitrogen-purge Full quality inspection
drying. Full flatness inspection (tolerance: (dimensional, visual,
+0.05mm). functional).
Assemble: leakage detection wire, thermal Package per ESD/moisture-
grease (=5 W/m-K), thermal pads, PSA, and proof specifications.
protective cover. Conduct 24-hour pressure
holding test.

Assemble the single cold

plate, then integrate with

the liquid cooling module
per assembly drawings.
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I Intel-Integrated Liquid Cooling Heatinks <IJ ELECTRONICS

Flow Rate: 0.693 L/min - T —
Ambient Temperature: 35°C “’C
Power Dissipation: 350 W ar@ |

43373

Design Approach & Bt
Solution:
Design the cold plate

5
Suolic Temperature {"C)

Wi Terrperatoea 55,220 '

geometry in accordance
with client specifications
and select fans to

achieve the target thermal

it Cold platel
resistance Thermal contour map of the cold plate ~ Cold plate2
per client requirements and corresponding chip.
. . . °
The maximum chip temperature is 68.2°C.
65291
- BEOEE
53 504
i‘a;l T _ e
e '&.Tt;mpeus.':.u\s f]'.snl‘mTamumanuml:E 235°C | W03 Tamperate] 62 765 10 W=alld Tamparatire

IN DUT R Diff Fluid Temp... Ave -7.8501 o2 ~

= M50l Tamparature] 64 547 "¢ INOUT L Diff Fluid Temp... Ave -8.2362 " ~

B, T A B IN OUT LP Diff Fluid Temp... Ave -15.904 C v

T | INOUTR Diff Press Diff Ave 1698.2 Pa v

T S '~ ouT P Diff Press Diff Ave so1z4 | Pa [ v

| INOUTL Ciff Press Diff Ave 1698.3 Pa ~

e — o [ — | PumP IN OUT Diff Press Diff Ave -8719.6 Pa v

[MEaid Temaaratia| 62 204 -2 | I | FAN-HGD1 -I¥-1/Flow Devic Diff Press Diff Ave -172.57 Pa ~

/ - o FAN-HGD1-J¥Y-1/Flow Devic| Diff Press Diff Ave -140.45 Pa ~

- e S| | FAN-HGD1-JY-1/Flow Devi Diff Press Diff A 652,142 P v

C0|C| p|atel [ 50ia Temparatura] 52 566 °c | "W 5ol Temparalure | 60,001 "G COId platez = ~J¥-1/Flow eu!c ' ress ' W, e = o

The thermal map of the liquid cooling plate
and corresponding chips shows
Tc CPU1 at 55.22°C and Tc CPU2 at 63.25°C,
both satisfying the requirement of remaining below 70°C.
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20 o | s g || 00 || 42 ise | ieeThen T2en | 220 240 =260 | 280 gl
T2(°C) T3(C) TAC) T5(C) Te(C) PuW) _ P2W,  F(kgf)
51.90 8888.88 26.00 8888.88 8388.88  349.93 | 35038 | 0.24
0.00 0.00 0.00 0.00 0.00 34981 35028 @ 0.24
DT2 RTH3 RTH4 RTHS RTHE  T7#(°C) TBH(C) RPM
25.900 = 0.000 0.000 0.000 0.000 2590 | 2630 4 O
25.600 0.000 0.000 0.000 0.000 0.00 oo O .

Thermal Block Simulation Test Results (Closely
Matching Simulation Data):

Load Power: 350W

Ambient Temp (T4): 26°C

DT = 46.9°C - 26°C = 20.9°C

DT = 51.9°C - 26°C = 25.9°C



CPU+DIMM+GPU Liquid Cooling Project G ELECIRONICS

Design Approach & Solution:
Developed the integrated cold plate configuration based on client specifications,
achieving the 1U height constraint and thermal resistance target.

CPU Configuration EGS, 350W*2

Ambient Temperature 35 (°C)

Flexible pipe

Coolant Fluid 25% PGW (Deionized Water + Corrosion Inhibitor + Biocide)
Cold Plate Inlet 30 (°C)
Temperature
Flow Rate (LPM) 1.0 (Series Configuration)
Tcase (°C) <56°C (1LPM)
Thermal Resistance <0.075(@1LPM, incl. TIM: Dow Corning TC-5888, 0.1mm thickness)

(°C/W)

Pressure Drop (kPa) < Kpa (@1LPM, incl. cold plate, tubing, quick connectors)

Cold Plate Pressure >10
Rating
Material Cu

CPU chip Tcase <56°C;
CPUVR chip Tcase <120°C;
Memory Tcase <82°C;
PCle Gen5 Switch chip Tcase <102°C; Switch CPU

Tcase
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I CPU+DIMM+GPU Liquid Cooling Project <IJ ELECTRONICS

(1LPM PG25 inlet water temperature 30°C) Power 350W * 2

CPU Power Consumption 350 W*2
Ambient Temperature (°C) 35 -,
ETCE fl";if_“ — Inlet and outlet water
Coolant 25% PGW Wsoiig Temperature[52.70 °C S SS temperature difference: 20.71°C
Cold Plate Inlet Water 30 =
Temperature (°C) i ?fl;gé
Flow Rate(LPM) 1.0 (Series) Switch 2 ; 223?2
. ™8 Solid Temperature |51.768 °C 55.637
Material Cu 219956
Heat Source Type EGS géigi
. 30113
Switch CPU Power criteh
. 59.2 W*8 Switeh 1 : : &
Consumption " alid Temperature 50,780 °C solid Temperature (*C)
Outlet

Memory Power 10 W*32 : é

Consumption

VR Power Consumption 27W*2

cPUD

Switch 0
"Wsolid Temperature [ 45.324 °C |

"™ Solid Termperature | 50177 °C

Inlet

~| CPU chip surface maximum temperature: 52.57°C
Specification Tc < 56°C

81161

74780 Name ~| Type v Para.. [v| Calc [+] Value Unit |=

IN OUT CPU 1 | Diff |FuidTe.| Ave | -5499 | °C |

| _ Fluid Te _ Switch chip surface maximum temperature: 52.7°C
L IN OUT Switch | Diff |FuidTe.. | Ave | -3.3467 e v | Specification Tc < 102°C
IN OUT CPU 0 Diff | FuidTe.. Ave | -55165 | °c | v | VRchip surface maximum temperature: 81.16°C
[IN OUT Diff Press Diff Ave 28551 Pa R Specification Tc < 120°C
| IN OUT Switch Diff | PressDiff | Ave 9622.0 Pa ¥ Memory chip surface maximum temperature:
| IN OUT CPU 1 Diff Press Diff | Ave 3365.2 Pa ) approximately 80°C
IN OUT CPU D Diff Press Diff | Ave 2177.0 Pa - SpeCification Tc < 82°C




Multi-GPU Liquid Cooling Project /> TONGYU

U/ ELECTRONICS

Design Approach and Solution:

Develop an overall cold plate layout based on client requirements to meet uniform flow EPDM Flexible pipe
distribution specifications and thermal resistance targets. EPDMIXRE

PTFERRE
EPDM Flexible pipe

GPU/Switch Specifications 700W*2 + 150W (IBC 18W, other power ratings see attached table)
Ambient Temperature (°C) 35
Coolant 25% PGW (Deionized water + Corrosion inhibitor + Biocide)
Cold Plate Inlet Water Temp (°C) 45°C
Flow Rate (LPM) 8 (Parallel/Series)
Tcase (°C) <75°C (at 8 LPM) Preliminary estimate
Thermal Resistance (°C/W) < (at 8 LPM, incl. thermal grease - Dow Corning TC-5888, thickness 0.1mm)
Cold plate 1
Flow Resistance (kPa) < kPa (at 8 LPM, incl. cold plate, piping, quick connectors)
Cold Plate Pressure Rating (bar) >10

Material
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GPU/Switch Power Consumption 700W*2 + 150W (8LPM PG25 inlet water temperature 45 ° C) Power 700W * 2 + 150W
Ambient Temperature (°C) 35

Coolant 25% PGW . .

— I Maximum Tc: 75.17° C, Maximum IBC: 69.5° C
COId Plate Inlet Water Temp (oc) 45 ;g SS? "W solid Temperature|69.711 “C. .ISolil;Temperature 75.054°C
Flow Rate (LPM) 8.0 (Parallel/Series) X I o BC 41

53 550 " solid Tsmperature | 75 076 °C W Salid Temperature | 59.462 °C
Material Cu 45878 [gEaa )

gg g;g | solid Temperature|69.82? el = ﬁm{ﬁ
Heat Source Type Soid Termpe TR = " solid Temperature [ 74.957 "G

" Solid Temperature | 75.104 °C ia&:&ﬁ
] 2 ;é;\\aTemperature 69,505 °C
1BC 22

"M Solid Temperature |63 624 °C

™1 Solid Temperature | BI.817°C

lepuzz | : 2 Gpu 24
W saig Temperature|?5.1 39 °C é\: g "W Solid Temperature|75.035 o
s o : [EESER i
36211 IBC 12 . 2 e " Solid Temperature ‘ B3 AOT °C
25807 "} Solid Ternperature |69 761 °C - . s = { = £ =
26727 g e ik & 3 Gou 1l '
53196 _ = ™ Solid Temperature | 75136 °C
79665 Cput2 ]
}ggég M| Solid Temperature | 75.179 °C F Memr
Pressure (Pa)
Front-Side Temperature Contour Ma
The flow rates of each waterway P P
are shown in the table below
Goals | DatalInspector | Messages | Farametnc stdy
| Face | Component | Parameter Min | Max | Average | Surface [m?]
Face< 1 » |Lids 10-2 Velume Flow Rate [I/min] 1.0390 1.7827E-05
7 S / |Face= 2 » |Lids_12-2 Volume Flow Rate [I/min] 1.0186 1.7827E-05
3 . Faces 3 = |Lids_14-2 Velume Flow Rate [I/min] 1.0449 1.7827E-05
I . h . f I . Face< 4 = |Lids_16-2 Valume Flow Rate [I/min] 1.0147 1.7827€-05
M u tl - B ra n C U n I O r m F OW D e S I g n lFace< 5 - Lids_18-2 Volume Flow Rate [Ifmin] 1.0453 1.7827€-05
|Face< 6 » |Lids_20-2 Volume Flow Rate [I/min] 1.0147 1.7827€-05
| Lids_22-2 Velume Flow Rate [I/min] 1.0408 1.7827E-05
Face< 8 > |Lids 24-2 Volume Flow Rate [Ifmin] 10170 1.7827E-05
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Liquid Cold Wall Project IJ ELECTRONICS

Project Overview:

The liquid cold wall serves as the thermal exchange zone,
requiring direct thermal interfacing with 36 PCle cards.

The highly complex internal flow channels pose
significant design challenges and even greater
manufacturing complexities.
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Full-Coverage Liquid Cooling Project <IJ ELECTRONICS

Project Overview:

Full-coverage liquid cooling implementation within 1U height
constraints, with GPU modules restricted to a 0.5U vertical
profile. This configuration presents extreme thermal design
challenges requiring advanced microchannel optimization and
precision manufacturing.




Switch Liquid Cooling Project G ELECIRONICS

Project Overview:

Power: 200W

Tcase Requirement: <60°C (JEDEC JS-709 compliant)

Total System Pressure Drop: <20 kPa (ISO 5167
validated)

*

\ e THee O
e —

g

| keveart [ Ty SPEC KEY PART
nvs_0 | 704 9 nvs_0_mose(max)
B vs_1 |1s,a 99 nvs_1_s
Bl nvs_2 { 758 99 nvs_2_mose(max)
3} [ [ 78 % nvs_3_mosa(max)
.[ 83.4 100
| se5 105
i3z 100 Sl
Item WEL) [ T10) | T2°0) [ T3(°0) | Tae©) | Ts(°0) [ Te(°C) |3MH(eC) | Tikt(oC) | THI(°C) [BHEA(W) f;"l?é;)ﬁ i | oy | ity | raciy ?%ﬁ;g ?%%;g me(l(pa
1# 1.01( 45.35 | 47.30/49.90 | 52.75 | 45.65 | 49.85 | 26.45 | 38.75 | 45.30 [ 200.00| 50.00 | 6.60 | 8.55 [43.30|14.00| 6.90 11.10 13.91
N
mmwﬁ 0.96 12.65
0. 95L : ’




I Vehicle-mounted

Liquid Cooling Project

7~ TONGYU

U7 ELECTRONICS

Project Overview:
Power: 30W
Coolant Temperature (TC) <80°C

Deformation <0.04mm under 1TMPa

pressure

76020
75269
74519
73769
73018
72268
71518
70763
70017

Solid Temperature (°C)

e

Both thermal and stress simulations meet customer requirements,
with physical testing results aligning with simulation data.

" —
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Project Overview:
Single-tube inlet flow rate: 15
LPM

Simulation requirements:

O L R il

Pressure drop and

branch flow distribution
evaluation

(Single-inlet configuration only)

. . 16375
Flow Simulation Results: 1439 _ "
12282 @ B ¢ @ @ )
Inlet flow per tube: 15 LPM 100% ‘ LIE3 = | : |
Total flow rate: 45 L/min ' i SUGES e
.. . 081877 ] A Ei ¢ BME | BAE | FSE FEE [m?]
Minimum CPU inlet/outlet flow 061408 Face< 1> [HZ2-1 |ngpHERE [Ifmin] 14905 |0.00022463
rate: 1.9 L/min (meets 040929 Face< 2> |HE1-1 |ngpiFERE [min] 14997 |0.00022466
requirements). 020469 Face<3> |HEZ1  |ngplfEE [imin) 15008 |0.00022483
0.0000 Face<d > |HZ 31 |ngplfRE [min) 23304 |93622E-05
EE(WS) Face< 5> |HE 41 ngp'm’?@ﬂfmin] 23241 9.337E-05
Face< 6> |HE 51 |ngplFEHE (I/min] -2.3291 9.357E-05
Mﬂﬁ_&l ngpHEFE (I/min] 912 |76782E-05
Face<B> |HZ7-1 |ngpH#%E [ifmin] 8974 |76225E-05
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Project Overview:

Main chip: 360W; 32 DDR chips: 64W; 23 VR
chips: 57.5W — Total 481.5W

Ambient temp: 50°C

Coolant: 25% ethylene glycol, inlet temp 40°C,
flow rate 0.6LPM
Requirement: Main chip temperature rise

Temperature ("C) |’.=-'-f.-*-‘ﬂ.u. o
e s 110

55,132

52.872

| 50.811

- 48651

46.481

44.330

42170

40.008 =S

A
A

Lol

Simulation result:

Main chip 60.671 °C ,temperature
rise20.671 °C

- _ e ¢ 8 actual test:

Hééﬁé‘é g - e _ B i o main chip temperature rise19.1°C

54.557
52178

48,799 Solls Temperature () =
47.421
45.042

Solid Temperature “C)
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Project Overview:

The DIMM cold plate also serves
structural functions. DIMM pitch,
straightness, and positional tolerance
critically affect assembly. Jigs are used
throughout the process to verify and
inspect dimensions, ensuring smooth
memory module installation/removal
after assembly.
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DIMM Cold Type System with Liquid & without Liquid Design & eiectronics

DIMM cold drains without liquid DIMM cold drains with liquid

COE- V-Eee -

DIMM Cold drains without liquid waterway i DIMM Cold drains with liquid Wateray
67 808 i R 2
igg?g; i - = 4576 § - s !:

Temperature (*C)
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‘\ _ }
i A
R ) ‘
ALY
: \
™,
t\i‘:\‘
Leakage diversion pp\’m\ %
I =
-Eact 141116 Tt 11
1 R L
il
s 7
I
E)
Leakage djvefsion diagram .- ' — AN ||
ge gffef g _ A ||
R
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Leakage collection
solution for CPU
cold head and water
manifold junctions

? \
Leakage collection solution at CPU

Leakage collection solution designed for GPU cold head water ports cold head water ports I
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Process Flow: @ { ] L ] { ]

S_teel Pipe | Laser Cuttl_ng CNC Hg|e Deburring Cleaning _and Welding Air Tightness
Incoming Inspection and Blanking Machining Degreasing Test
—e L] (] L] ® L] L] ®
Warehousing Packaging Helium Leak Pressure Holding Air Tightness Assembly Flow Channel Flow Channel
Detection Test Test Drying Flushing

Unique Inlet and Liquid Distribution Structure Design >iis ——

— aﬂ"_L] Flow Channel Design and Simulation

Mechanical Theory and Numerical Calculations g — — Study on Liquid Flow Impact

Compatlblllty and Pressure Resistance TeChnOIOgy é 8 S — % Radial Structure and Sea“ng Technology

- il Manifold Design and Simulation Capabilities _






Graphene Composite Material Heat Sink

7~ TONGYU

U/ ELECTRONICS

Principle Overview

Principle: By modifying the resin and carbon
functional materials, the carbon

materials are fully dispersed and integrated within
the resin matrix, forming

interconnected networks. This transforms the
originally insulating

and thermally resistant resin into a novel composite
material with

enhanced electrical and thermal conductivity.

Bare aluminum extruded heatsink Graphene composite heatsink
70*65*9mm

70*65*9mm

Specifications

Ambient
temperature ik Sl
Power (W) 5.06A*2.2V 5.06A*2.2V
MOS tube flat
meal 89.4 89.5
Temperature rise 57.5 57T
(Figure 1 Compares test
results)

Item Graphite Composite Aluminum Alloy Remarks / Conclusion
Manufacturing cost is 20- | — Graphite composite offers

Cost 50% lower compared to lower manufacturing costs.
aluminum alloy

Density 1.6-1.7 g/cm3 2.7 g/cm3 -
5-120 30-270 W/(m-K) Wider conductivity range;
- heat dissipation efficiency
Thermal Conductivity can exceed that of
aluminum alloy.

>0.9 0.05 Higher emissivity

Thermal Emissivity

improves radiative heat
dissipation.

Heat Dissipation

Flexible structural design

Related to structural
design

Overall thermal
performance is better; can
be significantly improved
through design
optimization.

Comprehensive
Performance

Excellent

Excellent

Meets high-strength,
high-rigidity requirements;
graphite-based
composites have excellent
overall performance.

(See Figure 1 to compare test

results)
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Heat sinks welded with Fuxi aluminum base plates perform T
approximately 2° C better than those with 6063 aluminum bases e e 0 ATe(C) el T e
under identical test conditions. 741 2.8 s0.3 12 2192 2.0
63.0 239 39.1 12 3.258 4.0
GOG3 Efbﬁ 55.5 24.1 314 12 2.617 6.0
50.8 239 26.9 12 2.242 2.0
726 24.2 484 12 4.033 2.0
61.5 24.1 374 12 3.117 4.0
SIEEER 53.8 24.1 29.7 12 2.475 6.0
48.7 24.1 25.6 12 2133 2.0

Heat Sink Performance Requirement Full CFM
. . ——6062 i - ETEREER
Fuxi aluminum can be manufacturect trermal conductivity 4530
as flat plates or extruded into 4,090
. 459W/MK
structural profiles. 3530
- 3.030
A01IW/MK E -
5 -
E- 2.030
[+4

226W/MK 1.530

1.030 -
0.630
0.030

2 4 6 8
Air Flow [CFM)

Fuxi AL heatsink CU heatshink AL heatshink




I Graphene-Aluminum Composite Heat Sink
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Graphene Composite Heat Sink Overview

Encapsulation Cover Plate
‘ A

4 Graphene Core

<+ Fin Base Plate

Graphene Composite Heat Sink Exploded View Diagram

Product Name: Graphene Composite Heat Sink
Specifications: 80mm*80mm™*32mm

Structure: Composed of graphene layers with longitudinal thermal
conductivity as the core, encapsulated within an aluminum alloy outer shell.

Connection Method: High-Pressure Brazing

Performance
Indicators
Color

Specifications &
Dimensions

Thickness
Hardness
Density

Specific Heat

Bending Hardness

Operating
Temperature

Thermal Performance

Z-Direction Thermal

Conductivity

In-Plane Thermal
Conductivity

Thermal Diffusivity

In-Plane Coefficient of
Thermal Expansion

parameter

grey
<280*280

0.7-150

65-70

24-26 (£0.2)
800

60

-40-200

40-60

500-600

280-300
6-8

unit

mm
Shore D
g/cm?
J/kg.k
MPa

°C

W/m-K

W/m-K

mm?/s

10-6/K

Composition: As shown in the diagram, the middle layer is graphene, the upper section is an aluminum structure, and the base is also aluminum.

Process: Encapsulates graphene sheets into the aluminum heat sink using a high-pressure brazing process, currently under iterative testing of various high-
pressure brazing methods.
Objective: Similar to the vapor chamber principle, aims to maximize graphene’s high in-plane thermal conductivity to reduce the heat sink’s thermal resistance.
Status: The project is under development, with no estimated completion timeline due to technical challenges in high-pressure brazing.
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I Liquid Metal Thermal Paste IJ ELECTRONICS
| Project | umt | vae

Liquid Metal Thermal Paste LM-188)

Heat Sink Performance Requirement

Appearance Color - Silver
mTC-5888 wilf& 1
Status - Paste sl
35.0
Odor - none 30.0
Thermal W/ (m-KD h':_f j;;
Conductivity e L
[} 10.0
Thermal Resistanc ~ C-¢cm2/W  0.0248 S —
(20psi@80° °C) K/W 0.0034 00
Product advantages:
8 Thickness mm 0.04 P e
low thermal resistance, Density a/cm? 6.36 Under 500W@60CFM conditions: Liquid me;cal
. L outperforms TC-5888 thermal grease by 0.6 C
high thermal conductivity, : . . .
thin thickness Corrosiveness Corrosive to  Non-corrosive to gold, silver,
| h | ’ ) Aluminum copper, nickel, and their alloys Under 600W@60CFM conditions: Liquid metal
ow therma €xpansion, outperforms TC-5888 thermal grease by 1.0°C.
and good applicability. Shelf Life Months 12

Suitable for use in low installation

pressure, large-size, and high-power chips. Disadvantages: Liquid metal thermal paste can corrode aluminum, but it can be used on all-copper heat sinks,

especially for higher power, where the benefits are greater.

Curved chip with cover Curved bare chip

Challenges: Since it is liquid metal, it cannot be brushed onto the heat sink and must be applied by the customer on

A —__________ . the chip surface.
A EGBHRSE

Advantages: According to comparative test results, under 600W@60CFM conditions, using liquid metal thermal
68 microns 325 microns paste results in a temperature rise 1° C lower than when using TC-5888 thermal grease.




Sintered Capillary Structure of Micro-Nano Materials in Heat Pipes 6 Ef;é?;gmcs

Traditional heat pipes use copper The internal sintering incorporates micro-nano thermal conductive
powder sintering for the internal materials, achieving a thermal conductivity 2 to 2.5 times that of
copper powder and increasing capillary force by more than three
times.

structure.

Objective: Improve the heat pipe's Qmax while reducing its thermal resistance to lower the overall module's thermal resistance.
Expectation: Under 550W module conditions, /AT is expected to decrease by 4-5° C.
Cost: The unit price of a single heat pipe is expected to increase by approximately 1%.

Verification: There are currently process limitations, and technical development is ongoing. Module verification is expected to be completed by June 2025.
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The D-shaped heat pipe roll-pressing
process only requires flattening the
convex side of the heat pipe. The pressing
stroke is shorter than that of standard
flatting processes, and both sides of the
heat pipe are more evenly stressed. As a
result, the heat pipe experiences less
indentation and deformation after roll-
pressing, achieving a flatness of less than
0.077. Additionally, the R-angle gap
between heat pipes is smaller, ensuring
tighter pipe alignment

and reducing thermal conduction Standard flattened pipe aluminum
esistances plate archaed groove

Standard flattened D-shaped pipe: No D-shaped pipe aluminum plate
pipe: Side indentation side indentation after rectangular groove
after roll-pressing roll-pressing

The aluminum plate groove for D-shaped heat pipe
roll-pressing only needs to be designed as a
rectangular groove, which simplifies aluminum
extrusion mold design and machining control for roll-
pressing dimensions. In contrast, standard flattened

heat pipes require an arched groove, which poses
greater challengesfor aluminum extrusion mold
design, cannot be processed by CNC, and requires
wire cutting to adjust the groove shape, making it
more difficult to manufacture.

Rea [(C/w)

Heat Sink Performance Requirement Full CFM
i O1MA-E {HER, e DINA- R
- = AP 0IMA- S R

== AP OINA-E{EER

r45.00

~40.00

0.045
-35.00

0.040 Rt

2500

AP (mm-Ag)

0.035
r20.00

r15.00
0.030

10.00

0.025 -5.00

Air Flow (CFM)

Thermal resistance <0.05° C/W @
60CFM, approximately 4° C lower
temperature rise compared to
similar heat sinks




High Heat Flux Density 3DVC
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Develop high heat flux density
(125W/cm ~ 2) 3D VC, Simulation
design, 3D VC internal layout and
design to ensure no dry burning
under high heat flux density
conditions. Project solution: 750W,
chip area of 20 * 30mm.

66.925°C

68. 503C 59.401°C

59.38°C

59.613C

58.700
58.213
56.725
55.237
53.750
52.262
50.775
49.287

Solid Temperature (°C)

59. 626

T50W 66. 337°C 67.75°C 59. 378°C 59.354°C

59. 584°C

59.601°C

43°C

0.033

Currently, the heat flux density that the 3D VC module can solve is below 100W/cm ~ 2, and if it exceeds this heat flux density, it will dry burn.
Goal: Improve the 3D VC Qmax and achieve a heat flux density of 125W/cm » 2 that the module can solve

Expected: Under the condition of 750W module, the thermal resistance requirement is less than 0.04 °C/W
Verification: We are currently discussing and verifying the internal layout and design of 3D VC, and expect to have a formal 3D VC solution by the

end of May/June 2025 -
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Diamond copper composite material skived fin bottom plate

It is an isotropic lightweight thermal conductive composite material with high thermal conductivity and low thermal
expansion coefficient. Its organizational structure consists of diamond powder and copper matrix made under high

temperature and high pressure. It is suitable for chip packaging substrates, with high thermal conductivity and a thermal
expansion coefficient that matches the chip. Its performance can be adjusted in a wide range to meet the needs of chip

packaging.
=
- 1BtR &4 B
) EE
RT#E <200%200 mm
(2] =03 mm
EE 5.8-7.0(x0.1) g/cm?
Lkt 430 Jkgk

=220 MPa

-65~200 p

Diamond Copper

600-950 W/m-K

4-10 10-6/K
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I High Heat Flux Density Copper Cold Plate S ELECTRG

Application of diamond copper composite material skived fin in the design of high
heat flux density copper cold plates

The thermal conductivity reaches 600-950W/mk, and the heat of the chip can be
quickly conducted to the copper teeth through the diamond composite material
at the bottom. Then, efficient heat exchange occurs between the liquid in the
microchannel and the fin to improve heat dissipation efficiency and reduce
thermal resistance. It is expected to achieve a power output of 1200W.

Diamond copper composite
material skived fin bottom plate

__———
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Using graphene copper composite material to Graphene sheet Graphene sheet

skived fin |

By utilizing the high thermal conductivity of

graphene (500-600W/mk), heat is evenly Graphene substrate
distributed to the skived fin to reduce thermal
resistance, as shown in the figure on the right. It is

expected to achieve a power output of 1200W. Graphene sheet and groove welding Graphene sheet is integrated with the substrate
and then welded to the copper substrate




I New Technology - Integrated Precision Casting Manifold 6 ELECTRONICS

X-R slice

X-R perspective view

The main part of the product is integrated precision casting, the post-process
processing is less, saving cost; Only the two ends of the cover need to be welded
and sealed, the welding length is short, the precision casting process has less
sand holes, and the reliability is high.

HIGH VACUUM BRAZING FURNACE Air Tightness Test Drawing for

Precision Cast Blanks
Additional equipment required:

Laser welding machine, argon arc welding machine,
high temperature vacuum brazing furnace
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The bottom of the product is VC, and the top half is a liquid-cooled chamber. Using the fast soaking property
of VC, the heat transmitted by the chip is quickly divided into the bottom of the entire water-cooled plate, and

then the liquid is quickly exchanged to achieve the goal of reducing the thermal resistance.
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New Solution - Refrigerant Straight Cold Plate <IJ ELECTRONICS

Condenser

7 15 =5

Dry filt ?’%ﬁﬂ
ry TiHter 4- #am Expansion valve
- ¥* B

Direct cooling plate

Compressor

Pump-free two- Refrigerant direct cooling R12$4YF direct
phase liquid cooling system schematic cooling plate

system
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Optimization of Production Base Layout 6 ELECTRONICS

Scientific planning;
Reasonable division of labor

lew factory planning

® Implement vehicle mounted liquid

cooling product lines and server liquid

/ - = | o\ |
1 ,;\\\ \
e o N\ A

New energy/vehicle mounted liquid cooling production line

cooling production lines in a layered

manner.

® Build a domestic first-class data center liquid

pacity expansion of liquid
oling factory

cooling product production base

Server liquid cooling production line -
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Advantages of liquid
cool ing production |ine

“J

RTF

Paperless office

Scientific plan

Electronic control,
visual management,
improve work
efficiency

Diversification and
full category
coverage of liquid
cooled server
cooling products

ol

Class 100. 000 cleanroom Data traceability Material turnover
® Floor area: 2800 square meters ,
Scan and save test AGYV robot vehicle
. . data, product testin material turnover
. N um ber Of p rOd u Ctl on | INnes: 3 datal:::an be tracedg improves product
material turnover

efficiency

® Monthly production capacity: 30k
® Annual production capacity: 360K Start of Production: Mid April




Vehicle Mounted Dedicated Line Planning @ Zf?é‘i;t’m.cs

Vehicle mounted product dedicated line planning Floor area: 8000 square meters

Add new equipment

® CNC Machine Tools: 100 units (High-precision, High-efficiency Machining)
® Die Casting Machines: 10 units (High-strength Aluminum Alloy Component Molding)
® Friction Stir Welding Equipment: 20 units (High-strength, Low-deformation Joining)

Capacity planning
® Daily production capacity: 12K
® Monthly production capacity: 360K

Quality control
® [SO/TS 16949 certification standard | Full process automated testing system
Die Casting Area Friction Stir Welding Zone

Current Project timeline

production 180K . .

capacity Start of Feb. Start of Mar. End of Mar. Mid April
Planning . . . . ® :
production 360K Equipment Equipment Equipment Start of Production
capacity procurement installation commissioning

monthly prod’uction capacity
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1. Equipment Upgrades:

Laser welding and vacuum brazing equipment are
scheduled for delivery by the end of February.
High-precision reflow soldering: temperature
control within £3°C.

2. Increase automation targets for liquid cooling
and air cooling to over 50%. Ensure delivery
schedules and optimize costs.

Automatic loading robot Automatic Thread Hole Automatic Dispensing : . Automatic Back Adhesive
. ' . 3D Roller Tube Machine . :
Inspection Machine Machine Labeling Machine




TONGYU €ELECTRONICS

THANKS!

Tel: +86-769-26626558

Web: www.tongyucooler.com

Email: info@tongyu-group.com

Add: No. 5, Chuangye Road, Dongkeng Village, Dongkeng Town,
Dongguan City, Guangdong Province, 523800, China.

GLCOBAL THERMAL SOLUTIONS PROVIDER AND SUPPLIER




