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Micro Thermoelectric Modules

I FREERHRIRIBBIRATE
Guangdong Fuxin Technology Co., Ltd

I FEEREBERERIRAE

Guangdong Fuxin Thermoelectric Module Technology Co., Ltd
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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 60000 square meters, with an annual production capacity of 20 million thermoelectric modules, 6.2 million sets of
thermoelectric systems, and 1.65 million sets of thermoelectric application products. It also has multiple independent core technologies, including thermoelectric material
preparation, fully automated manufacturing processes, and IT management systems such as SAP ERP, MES, PLM, SRM, WMS, and QMS. The quality system has passed the
GB/T 19001-2016/1SO 9001:2015 quality management system, IATF16949 Automotive Industry Quality Management System, GB/T 24001-2016/1SO 14001:2015 Environmental
Management System, GB/T 45001-2020/1SO 45001:2018 Occupational Health and Safety Management System, IECQ QC080000:2017 Hazardous Substance Process Management
System Certification.

In 2021, the company invested 96 million yuan to establish a holding subsidiary - Guangdong Fuxin Thermoelectric Module Technology Co., Ltd., focusing on the research,
development, manufacturing and sales of special thermoelectric modules (TEC) in optical communication, automobile, biomedical, industry and other fields, and relying on the
company's advantages in technology R&D and quality management, taking the lead in realizing the technological breakthrough of optical communication Micro TEC and the batch
delivery of products in China. In the future, the company will continue to increase investment in the research and development of high-performance and reliable thermoelectric

modules, with continuous technological progress and quality improvement, committed to providing customers with "better design, higher reliability, lower power consumption,

and lower cost" products and professional technical support and services, and continuously creating value for customers.
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Core Advantages

FUXIN

B AR Technical Advantages

> 2FIEREEEZUIEAR Full Manufacturing Process Independent Core Technology

BEARZEEEMC ARSI RATEANMIcro TECEHIERIZRERORA.
BORMHEH. SHEDEIRIMIIF, NMERRETHEENRE R~ RERENTE
.

) ) ) ) TR LR AR
Fuxin has mastered the independent core technology of the full manufacturing process of Micro TEC, Bismuth Telluride Material
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 chain and the controllability of product quality.

» Micro TEC{FEI&itT#HE/] Micro TEC Simulation Design Capability
NEEBEHERERELRIRITER, ATLMREEFRNERETECHTHEIRIT, MM
BEEAE FIRERENRARRSE.,

Fuxin has simulation software and a professional design team, which can simulate and design TECs
according to customer needs, thus providing customers with the best technical solutions.

Micro TECIFEIRITRIE
Micro TEC simulation design example diagram

> WERRAISEERESHTEE R&D and Reliability Analysis Capabilities

ATHEEREWRAPONER TEFAHARDL, SRTUERRIAERURSEM, EDSEHRES, WIMNIATERBERATEMELNE, TLURR
GR-468-COREFIMIL-STD-883UiHimENT AR THMIRMT. EREERE. BERERK. BENE. BEER. SRER. k). fhE. ShSTsEd
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Fuxin has a provincial-level enterprise technology center and a provincial-level engineering technology research center, several industry senior technical experts, as well as
research and development equipment such as SEM and EDS. 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.

B FIERE Manufacturing Advantages

NEBRBII20FTECHIEEYN, HEBIE3000FFKELEFAURS
FEEELEMIEFE, BEFF500 FMicro TECAHF=RES, FHaT
SCERRIR < /)vFF0.2*0.2mmAgMicro TECE BaMAFEEHEZEERIIET,

Fuxin has over 20 years of experience in TEC manufacturing, with over 3000
square meters of dust-free workshops and multiple high-precision fully
automated production lines. It has an annual production capacity of 5 million
Micro TECs and can achieve fully automated precision assembly and testing of
Micro TECs with grain sizes less than 0.2 * 0.2mm.

TECE[SM4SLIZE TEC Reliability Laboratory
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Fuxin has passed the IATF16949 quality management system certification in the automotive industry and the

Pz 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

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

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

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
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PEEHICERMG (TEC) ERIFBESARIAIARG (Peltier) BRNSCIIERSHICSIRAI—MIBER S, NZNBTERS. EBFLR. 5%, Tk H#EEF.
ARARERSE.
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BEMNBEF ARG, R, BRARARREEE M HIARE SHERREMRIELL. SET BB BB EEER H SRESEERZ MR —
PRREEHICRE . HIATECBAERER, AEMMTECH—EEBIS—E, AIAESSHMnAms.

TECERHR/N. BEBR. XKiRs. TEE. TEMES. KBMRFRHR, FHIRRNESHSTIAMIING, BEBDATMARR, MELSSIREE
W, HEBEEZEAILUARI0.01°C, FUAFSEES RIS REEE R\ SR TR R SRS,

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.

Peltier Effect is a phenomenon that when direct current passes through a circuit composed of two different conductive materials, heat will be absorbed or released at the node.
As shown in the above figure, connect a p-type semiconductor grain and an n-type semiconductor grain into a galvanic couple pair through a copper connector. When the current
direction flows from the n-type semiconductor to the p-type semiconductor, the temperature at the joint of the two decreases and absorbs heat from the outside, forming a cold end;
on the contrary, when the current direction flows from p-type semiconductor to n-type semiconductor, the temperature at the joint of the two increases and releases heat, forming a
hot end, and the heat absorbed or released per unit time is proportional to the current intensity. A single-stage TEC is formed by connecting several pairs of galvanic couples in
series and fixing them between two heat-conducting insulating substrates. When a direct current is applied to the TEC, the heat is transferred from one side of the TEC to the other,
resulting in the phenomenon of cooling and heating.

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) —— 2. REERSEL (EIR)
Cu/Ni/Pd/Au & Cu/Ni/Au Cu/Ni/Pd/Au & Cu/Ni/Au

Preset Solder : FEIEE:

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

< g EGMRBILZAI Lead Positions
FrEhfRIP (3EIR) ' Pad & POST & 54

Moisture Protection (Select Item) Pad & POST & Wires

RTVEERRZESY & $EHE
RTV Silicone Seal & Coating

2. BEEMR Substrates

96%EIIR & IR
96% Alumina & Aluminum Nitride

N/P BLERH 9. IERMR Electrodes
N/P Grains . '
Cu & Cu/Ni/Pd/Au & Cu/Ni/Au
WWESS 124} Solder :
Bismuth Telluride Based Alloy BiSn 138°C & SbSn 232°C & AuSn 280°C

MEURAERHISEEE (Micro TEC) Z5H7RfAIE

Example structure diagram of Micro TEC
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10=1 A, DTO=70 K

F: 95 (degC) o
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Micro TECRYBEIRITRBIE

Example diagram of Micro TEC thermal simulation design

TECHIGIH AT LASEFRIB B4 4T, FHERISAI T IERERE:

TEC can be designed using simulation software, and the following performance curves can be obtained:
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Qc-I: Indicates the relationship between refrigeration power and input current under

different temperature differences when the hot surface temperature is constant. This curve
can evaluate whether TEC has enough refrigeration capacity to meet the application needs.
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P-l: RNMERNERE—EN, FARIEETHANRSHARRBNMXR. %
HhZE AT LABRE TECTE—RE i FRITHEE.
Qh-1: Indicates the corresponding relationship between input power and input current

under different temperature differences when the hot surface temperature is constant. This
curve can determine the power consumption of TEC under certain working conditions.

——DT=0K
—=—DT=10K
——DT=20K

«— DT=50K
DT=60K

——DT=70K

0.4

0.0 L 1 1 L

0.2 0.4 0.6 0.8 1.0
K VA J

U-I: RRARIBEET, BARESBARRZANNEXR, HEESEREE
&, R AR B P R S 1B AR,

V-I: Indicates the corresponding relationship between input voltage and input current
under different temperature differences. When the temperature difference and current are
determined, the curve can help users choose the appropriate power supply.

25
—— DT=40K
«—DT=50K
2.0 +~— DT=60K

——DT=70K

1.0

/
0.0

-

COP-1: RFARIBET, COPRESHMNBRZFANINIEAR, COPRENIFIS
RSN BIIRNE. XA TR EETECRIEIRAE.

COP-I: Indicates the corresponding relationship between COP coefficient and input
current under different temperature differences. COP coefficient is the ratio of refrigerating
power to input electric power. This curve helps the user to determine the conversion
efficiency of TEC.
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REFBRASUEREMER AU TIZHE, BERT/NG, BiHEs, IRtaSea. HUNATRETRRR, FREDEEX. SERN. 4

MR

The Micro TEC are manufactured using high-performance thermoelectric materials and fully automated processes, featuring small size, high conversion efficiency, and high

reliability. Typical applications include Optical communication Optical module, vehicle mounted laser radar, gas detection, infrared detection and other fields.

m FBAEREE)SER% Subminiature TEC

BN FTFEBITEAR10G PONLAR SR, FREDCERFTE. M misenRHfIE TR,

It is typically used in 10G PON of Optical communication access network, gas detection, laser radar and other fields. The product supports gold tin solder and industrial

temperature conditions.

g

Models

TEM1-007010A-NM-3B
TEM1-014009A-NM-3B
TEM1-010010B-NM-3B
TEM1-008012A-NM-3B
TEM1-012012A-NM-3B
TEM1-010012A-NM-3B
TEM1-015010A-NM-3B
TEM1-012012B-NM-3B
TEM1-018010B-NM-3B

%g’

1.25
1.38
1.52
1.60
1.60
1.80
1.80
2.00
2.00

B BB ESEEH Micro TEC

HBIN T EETEREMN10G DWDMARER, 100G LRA/ERA/ZRAFEHELR, HETHELR. HUET(400G/800GH RN FERAEEIAE.

SEMRE.

g

Size (mm)
Lc
2.10
2.60
2.00
1.60
2.40
2.00
2.00
2.00
2.00

Lh
2.65
3.20
2.60
2.20
3.00
2.60
2.60
2.70
2.70

0.80
0.90
0.80
0.90
0.80
0.80
0.80
0.80
0.80

@
AT max
(°c)
80
80
80
80
80
80
80
80
80

u!”@

Qc max
(w)

0.6
11
0.8
0.7
1.2
1.0
1.2
1.2
1.6

(Th=50°C)

U max I max
V) (A)
0.9 1.0
2.0 0.9
1.3 1.0
1.0 1.2
1.6 1.2
1.5 1.0
1.9 1.0
1.7 1.2
2.6 1.0

PRSI SIPIERFNEAE

Typical applications include 100G DWDM Optical module, 100G LR4/ER4/ZR4 Optical module, coherence module, data center 400G/800G Optical module in Optical
communication transmission network and vehicle mounted laser radar. The product supports gold tin solder and non airtight packaging.

g g

Models

TEM1-025015A-NM-3P
TEM1-020016C-NM-3P
TEM1-020007A-NM-3P
TEM1-027010A-NN-3P
TEM1-024010C-NM-3B
TEM1-027016A-NM-3P
TEM1-028010B-NM-2P
TEM1-030013A-NC-2P

TEM1-015014A-OM-3B

Yy

2.30
2.80
2.80
2.90
2.95
3.00
3.10
3.10
3.20

m W

Size (mm)

Lc Lh
4.10 4.85
4.35 5.10
4.35 5.10
4.50 5.20
3.05 3.65
4.20 4.90
3.60 4.50
5.10 5.85
2.68 3.60

0.90
0.90
0.90
1.00
0.75
1.00
1.00
1.00
0.95

AT max
(°C)
80
80
80
80
80
80
80
80
80

Qc max
(W)

1.8
2.5
1.2
2.3
2.1
2.3
2.5
3.0
1.7

U max

V)
38
26
2.6
11
37
35
4.0
3.9
1.9

(Th=50°C>
I max
(A)
1.5
1.6
0.7
1.1
1.0
1.6
1.0
1.3
14
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(Th=50°C)

Models Size (mm) AT max Qc max U max I max
w Le Lh H (°0) (w) V) (A)
TEM1-020012A-NM-3P 3.35 5.45 6.15 0.75 80 25 3.1 1.2
TEM1-024020B-NM-3B 3.60 5.00 6.00 0.95 80 4.0 3.7 2.0
TEM1-032016A-NM-3B 3.80 3.90 4.60 0.97 80 4.5 4.9 1.6
TEM1-031010A-NM-2V 4.00 4.10 4.10 0.90 80 3.2 45 1.0
TEM1-028014A-NM-3P 4.00 4.40 5.10 1.20 80 3.0 3.6 14
TEM1-024020A-NMH-3B 4.00 5.00 5.80 1.20 80 31 35 15
TEM1-030028A-NM-2B 4.00 7.50 8.50 0.90 80 6.7 3.9 2.8
TEM1-030027A-NM-2P 4.10 6.00 6.70 0.90 80 6.5 3.8 2.2
TEM1-045014A-NM-2P 4.15 9.70 10.50 0.90 80 5.7 6.5 14
TEM1-032018A-NM-2P 4.50 4.80 5.60 0.90 80 5.0 4.6 1.8
TEM1-022009A-NMH-3P 5.00 2.80 3.50 1.78 80 1.6 2.8 0.9
TEM1-054018A-NM-3V 5.30 12.50 12.50 1.30 80 8.6 8.3 1.8
TEM1-020025A-NM-3B 6.50 4.40 5.50 0.75 80 25 3.1 25
TEM1-037007A-NM-3P 7.82 2.70 3.40 1.40 80 21 54 0.7
TEM1-090027A-NN-2P 8.20 10.10 11.30 1.10 80 194 11.6 2.7

m BUREGS SR Mini TEC

AR TN EDFARRIER R R TV A SMRIEE S,

Typical applications are EDFA pumped lasers in Optical communication and industrial infrared detectors.

3 ‘
W w J""-ll l“‘l ""llun nul"'“.

(Th=50°C)

Models Size (mm) AT max Qc max U max I max

W Le Lh H (°C) (W) \) (A)

TES1-063034A-NM-2P 6.00 15.50 16.50 1.65 80 15.8 8.1 31
TES1-038027A-NM-2W 6.05 12.20 12.20 1.65 80 8.1 4.9 2.7
TES1-024022A-NM-2W 6.20 8.20 9.20 1.70 80 4.2 31 2.2
TES1-047022A-NM-2W 7.00 17.00 17.00 1.65 80 104 6.1 2.8
TES1-042058A-MM-3B 7.80 12.80 14.80 1.30 80 19.3 5.4 5.8
TES1-052052A-MM-3B 7.80 12.80 14.80 1.30 80 222 6.7 5.2
TES1-030028B-ON-2B 9.10 6.10 7.30 1.35 80 7.4 4.6 2.8
TES1-071015A-ON-2W 11.00 12.00 12.00 1.95 80 8.4 9.2 15
TES1-031040A-OM-2W 17.98 18.47 18.47 2.81 80 115 4.7 4.2
TEC1-089050A-OH-2W 21.40 23.40 23.40 3.40 80 324 11.5 4.6

% W A REESREEERENTER, BAITTHRIBEIERNEEIIES. If the above product model cannot meet your needs, we can customize it specifically according to your needs.
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I"FREERBEIRAEIRAR Guangdong Fuxin Technology Co., Ltd
I"FEERBEUIEBRAR Guangdong Fuxin Thermoelectric Module Technology Co., Ltd
ok FREBLUTIESHX () RIe=iK205 Add: No. 20, Keyuan Road 3, Ronggui, Shunde, Foshan, Guangdong
E3IE: +86-130-6649-0661 Tel: +86-130-6649-0661

HR%E: salestec@fuxin-cn.com E-mail: salestec@fuxin-cn.com

patE: www. fuxin-cn. com Web: www. fuxin-cn. com



