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Micro Thermoelectric Modules
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Company Profile

FUXIN
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Guangdong Fuxin Technology Co., Ltd. was founded in 2003 and is a national high-tech enterprise specializing in the research and development,
manufacturing, and sales of semiconductor thermoelectric technology and application products. It has a full industry chain technology solution for copper
clad ceramic substrates, thermoelectric materials, thermoelectric devices, thermoelectric systems, and thermoelectric application products. It was listed on
the Science and Technology Innovation Board in April 2021.

The company currently has a construction area of over 60,000 square meters, with full production capabilities covering the entire industrial chain for
ceramic substrates, thermoelectric materials, thermoelectric components, thermoelectric systems, and thermoelectric complete equipment products. It
possesses multiple independent core technologies such as thermoelectric material preparation, fully automated manufacturing processes, and 1T-based
management systems including SAP ERP, MES, PLM, SRM, WMS, and QMS. The quality system has obtained certifications for the GB/T 19001-
2016/ISO 9001:2015 Quality Management System, IATF 16949 Automotive Quality Management System, GB/T 24001-2016/ISO 14001:2015
Environmental Management System, GB/T 45001-2020/ISO 45001:2018 Occupational Health and Safety Management System, and IECQ
QC080000:2017 Hazardous Substance Process Management System.

In 2021, the company injected 96 million yuan to establish a holding subsidiary, Guangdong Fuxin Thermoelectric Module Technology Co., Ltd., which
focuses on the research, development, manufacturing, and sales of micro thermoelectric modules (Micro TEC) in optical communications, automobiles
and other fields. With continuous R&D innovation and ongoing quality improvement, the company is committed to providing customers with products
featuring "better design, higher reliability, lower power consumption, and lower cost" as well as professional technical support, services, and

continuously creating value for customers.
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Core Capabilities

FUXIN

B ARAREED Technical R&D Capacity
> TEC{HEi&iTHE/) Micro TEC Simulation Design Capability I

RERETISEHIYEERAFIEIRIRITEIRN, e RIEE FRORRERR R TECHITIER
WHEHERLT, NTIAZFRHRERABRTE. '

Fuxin has the industry's advanced simulation software and specialized design team, which can modularize and
Micro TECIHEIZITRBIE

accurately design the TEC according to the customer's specific use scenarios, thus providing customers with Micro TEC simulation design example diagram

the best technical solutions.

> 2HRIEBETIZHEEN Full-process Autonomous Process Capability

NEEEFLHREBEITETIEEERORARLIRMicro TECRHIEREEET 281, £HIELE
ASMIRINT R, MTTBERRE T AR e N MR,

Fuxin has mastered the independent core technology of the full manufacturing process of Micro TEC, including
the preparation technology of bismuth telluride thermoelectric materials. The core raw materials are self-made
and there are no outsourced processes throughout the entire process, effectively ensuring the safety of the supply TS LB

chain and the controllability of product quality. Bismuth telluride material

> R AISEHTNEE/] R&D and Reliability Analysis Capabilities

AEHRBEREWRATOHER TERARRFL, TEHTUERRAERIUKX-Ray, SEM, EDS, CTAFHALRE, FALAMTECHIK
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HREMER. ERIEE. BEEER. BEME. BEER. SRER. ks, YWihE. BIHSFUELRE.

Fuxin has provincial enterprise technology center and provincial engineering technology research center, senior technical experts in TEC industry and R&D
equipments such as X-Ray, SEM, EDS, CTA, etc., which can accurately locate the failure mode of TEC and solve the solution. In addition, Fuxin has a
complete thermoelectric module reliability laboratory, which can carry out reliability tests on thermoelectric modules such as high and low temperature
storage, constant temperature and humidity, temperature cycle, temperature shock, on-off cycle, cold and heat cycle, vibration, mechanical shock, shear

force, etc. according to GR-468-CORE and MIL-STD-883 test standards.

m liE33(T6ES] Manufacturing Delivery Capability

AEEEI20FTECHIERN, KIEEAMBELLERSSBEEEEMETE, EEMicro TECAREMREURMEE], TROBES
RIS TR,

Fuxin has over 20 years of TEC manufacturing experience,leveraging ultra-large-scale cleanrooms and high-precision fully automated production lines to

achieve large-scale and standardized delivery capabilities for Micro TEC, fully meeting customers' bulk order supply demands.

B SARENSEEES] Quality Control Capability
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Fuxin has passed the IATF16949 quality management system certification in the automotive industry and the
supplier system certification of several leading customers in the Optical communication industry. In addition, the

company has IT management systems such as SAP ERP, MES, PLM, QMS, WMS, SRM, OA, etc. It

Basem ([0 St

comprehensively controls product development management, PCN change management, order management,

production plan management, supply chain management, production control, quality management, process

A - A management, equipment management, warehousing management, delivery management, financial management,

cost management, etc., ensuring the stability and reliability of product quality and timeliness of product delivery.
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Technology Introduction

FUXIN

EaRlies Y (TEC) EXBESAMHEIARL (Peltier) SUNSCHIESHISTIMRAI—FINRERMY, ZNATEE. BT, 8
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Thermoelectric modules (TEC) is a functional device that uses the Peltier effect of semiconductor materials to realize solid-state cooling or heating. It is
widely used in communication, medical experiments, automotive, industry, consumer electronics, aerospace, national defense and other fields.

TEC has the characteristics of small size, light weight, no vibration, no noise, high reliability, green environmental protection, etc., especially it has two
functions of cooling and heating at the same time. By adjusting the input current, it can achieve accurate control of temperature, and the temperature
control accuracy can even reach 0.01 °C. Therefore, it is very suitable for Optical communication and other fields that need accurate temperature control of

objects in a narrow space.

Substrate Metallization (Select Item)

Cu/Ni/Pd/Au & Cu/Ni/Au
Preset Solder:
InSn 118°C & BiSn 138°C & SAC305 217°C

2. REEREREL (&)
Cu/Ni/Pd/Au & Cw/Ni/Au

FREIFH}:

InSn 118°C & BiSn 138°C & SAC305 217°C

o IEfARSIZ(i Lead Positions

BEERRIF (EEIR) Pad & POST & S
Moisture Protection (Select Item) Pad & POST & Wires
RTVEERZS & I8 ~

RTV Silicone Seal & 2. REEAR Substrates
Coating 96%ELIR & FLIR

96% Alumina & Aluminum Nitride

N/P BUEREI 2. HEEBIR Electrodes
N/P Grains . .
Cu & Cu/Ni/Pd/Au & Cu/Ni/Au
WHEAS {281 Solder :
Bismuth Telluride Based Alloy BiSn 138°C & SbSn 232°C & AuSn 280°C

HEEAERHISER (Micro TEC) ZHpIE

Example structure diagram of Micro TEC
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Product Introduction
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The Micro TEC are manufactured using high-performance thermoelectric materials and fully automated processes. They feature compact size, high

conversion efficiency, and high reliability, with product performance reaching the advanced level in the industry. It is typically applied in data centers,

backbone network, transmission networks, wireless/access networks, and Pump/Tunable lasers within optical communications. Among these applications,

the Micro TEC products for high-speed optical modules have passed product verification by leading enterprises in the communications field and have

achieved mass supply.
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HEYRERHISERE (Micro TEC) SEBIRARIERIFRIZS
Application scenarios of Micro TEC in optical communication field

£hiErR el

RIFTFEHER)F15400G DR4/FR4A, 800G DR8/FR8/2xDR4/2xFR4. 1.6THASRRCPORART R, FRSFIFSS M,

It is used in 400G DR4/FR4, 800G DR8/FR8/2xDR4/2xFR4, 1.6T optical modules of the data center and CPO. The product supports non airtight packaging.
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Models

TEM1-020012
TEM1-020033
TEM1-030012
TEM1-030013
TEM1-030013
TEM1-030013
TEM1-030025
TEM1-031015
TEM1-032013
TEM1-032017
TEM1-032024
TEM1-033010
TEM1-034021

TEM1-035009

3.40
2.70
3.10
6.60
2.80
2.80
4.80
3.00
2.13
8.90
2.80
4.00
7.30

Size (mm)

4.40
5.60
10.30
420
5.50
5.50
5.20

5.50
4.40
5.10
2.80
6.10
6.45

5.60
8.60
2.50
4.60
5.50
4.75

1.00
1.00
1.00
0.90

0.85
1.05
1.40

0.90

0.94

AT max

(°c)

80.00
80.00
80.00
80.00
80.00
80.00
80.00
80.00
80.00
80.00
80.00
80.00
80.00
80.00

2.50
5.80
3.08
3.01
4.20
3.60
6.70
4.30
3.61
4.75

7.00

6.50
2.94

T v v

(Th=50°C)
U max I max
v) (A)
3.06 1.20
2.74 3.30
4.11 1.17
3.88 1.27
4.30 1.30
4.30 1.30
4.10 2.50
4.20 1.50
4.65 1.30
438 1.69
3.80 2.40
4.52 1.09
4.60 2.10
4.25 0.90
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Product Introduction

FUXIN

(Th=50°C)

Size (mm) e

Models (A)
TEM1-035010 2.80 5.50 5.40 1.20 80.00 3.40 4.70 1.00
TEM1-035017 3.00 9.15 8.55 1.00 80.00 5.40 5.08 1.67
TEM1-044018 3.10 7.20 7.20 0.86 80.00 7.10 6.00 1.80
TEM1-050035 4.05 10.80 10.70 0.80 80.00 16.70 6.70 4.00
TEM1-054018 5.30 12.50 12.50 1.30 80.00 8.62 8.26 1.80
TEM1-063010 2.80 8.30 7.50 1.00 80.00 6.00 9.00 1.00
TEM1-076010 4.00 9.55 9.55 1.20 80.00 6.80 5.20 1.00
TEM1-080028 7.00 12.70 11.65 1.16 80.00 18.40 10.90 2.80
TEM1-090027 8.20 11.30 10.10 1.10 80.00 19.40 11.60 2.70
TES1-095031 9.20 17.20 18.20 1.70 80.00 17.00 8.20 3.20

B {E55M Transmission Network

BBV 3T EE(SLAK S 100G/400G LRASEIEIRLAR: Bulely B FREAETF YR, PSS iB TR TR,

Typical applications include 100G/400G LR4 optical module and coherence module for metro/backbone field in optical communication transmission

network. The product supports gold tin solder and industrial temperature conditions.

32
(Th=50°C)
Models Size (mm) U max I max
TEM1-020009 2.9 5.45 4.65 1.7 1.53 2.58 0.96
TEM1-020016 2.8 5.1 435 0.9 80 2.54 2.58 1.6
TEM1-024010 2.95 3.65 3.05 0.75 80 2.1 3.67 1
TEM1-024012 2.6 53 5.3 1.85 80 2.65 3.29 1.17
TEM1-025010 2.7 5.6 4.9 1.65 80 2.44 3.63 1.06
TEM1-025015 23 4.85 4.1 0.9 80 1.75 3.82 1.5
TEM1-027016 3 4.9 42 1 80 2.3 3.5 1.6
TEM1-028014 4.45 6.4 6.4 0.9 80 8.5 6 2.1
TEM1-029011 3.6 5.6 5.6 1.55 80 3.02 421 1.13
TEM1-030011 4 5.1 4.4 1.2 80 3 3.6 1.4
TEM1-030011 4.5 4.8 5.6 0.9 80 5 4.6 1.8
TEM1-030015 3 59 5.1 1 80 4.1 4.5 1.5
TEM1-031020 3.5 5.45 4.7 0.8 80 43 4.5 1.6
TEM1-032016 39 5.1 5.1 1.55 80 3.06 4.36 1.13
TEM1-035010 2.8 5.1 435 0.9 80 3.16 5.08 1
TEM1-042010 2.5 6.7 5.4 0.9 80 3.67 5.75 0.97
TEM1-042021 4.5 4.8 5.6 0.9 80 5 4.6 1.8
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Product Introduction

FUXIN
B T/ ENK Wireless / access Network
BRRYR; AR5 25G eCPRIEZHELARIZ NS 10G /25G/50G PONY¢HER, FERSIFSHIERFTIE TR,

It is typically used in 25G eCPRI, and 10G/25G/50G PON optical module of optical communication wireless network. The product supports gold tin

solder and industrial temperature conditions

(Th=50°C)
TEM1-007010 1.25 2.65 0.9 1
TEM1-008012 1.6 2.2 1.6 0.9 80 0.7 1 1.2
TEM1-010010 1.52 2.6 2 0.8 80 0.8 1.3 1
TEM1-014009 1.38 3.2 2.8 0.9 80 1.1 2.03 0.9
TEM1-015008 2.7 3 2.2 0.9 80 1 1.94 0.8
TEM1-015009 2.7 3 2.2 0.9 80 1.28 2.18 0.91
TEM1-015010 1.8 2.6 2 0.8 80 1.2 2.18 1
TEM1-015017 2.9 4.3 3.6 1.1 80 2.2 2.1 1.7
TEM1-018010 2 2.7 2 0.8 80 1.57 2.61 1
TEM1-024020 3.6 6 5 0.95 80 4 3.67 2
TEM1-027021 34 6.2 5.5 0.75 80 5.14 3.92 2.06
TEM1-028010 3.1 4.5 3.6 1 80 2.5 4 1
TEM1-030010 2.3 5.85 5.1 1 80 2.7 4.1 1
TEM1-030012 3 6.2 52 1 80 3.1 4.2 1.2

B M ETYE Pump / Tunable Laser & Other fields
BRI FBTSEEIHPUMpPEEes. Tunableltss, MSEEHNRET3CE~RNA

Typical applications include optical communication pump lasers, tunable lasers, and automotive and other 3C products.

— e v e e e Y

(Th=50°C)
TEM1-035025 3.30 10.00 9.00 9.10 5.00 2.50
TEM1-030028 4.00 8.50 7.50 0.90 80 6.70 3.90 2.80
TEM1-031010 4.00 4.10 4.10 0.90 80 3.20 4.50 1.00
TEM1-045014 4.15 10.50 9.70 0.90 80 5.70 6.50 1.40
TES1-036021 6.00 14.00 12.00 1.40 80 6.30 5.00 2.10
TEM1-030020 6.00 16.50 15.50 1.65 80 15.80 8.10 3.10
TES1-024022 6.20 9.20 8.20 1.70 80 4.20 3.10 2.20
TES1-042058 7.80 14.80 12.80 1.30 80 19.33 5.43 5.80
TES1-052052 7.80 14.80 12.80 1.30 80 22.22 6.72 5.20
TEM1-040025 6.50 6.50 7.50 1.00 80 9.60 6.00 2.50
TEM1-051020 7.00 14.00 15.00 1.65 80 10.50 7.70 2.00
TEM1-098018 10.00 10.00 11.60 1.00 80 16.90 14.50 1.80

X W EAFRESTEEREEIIRER, RITRBEEOTERAEE IES.

If the above product model cannot meet your needs, we can customize it specifically according to your needs.
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