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微型致冷器
 Miniature Modules

高性能

超微型致冷器
Micro Modules

单级致冷器
Single-Stage Modules高性能

精确热电解决方案

Thermoelectric Solutions for

Precision Thermal Management

微型致冷器是Ferrotec为满足苛刻高温环境及器件小型化发展趋势，采用高性能热电材料和先进制
作工艺所开发出的产品。典型应用于光通讯行业的激光发射器、光接收器、泵浦激光器等产品。可供选
择的规格如下：

The Miniature Modules series is developed for rigorous high ambient temperature and components 
miniaturization.The TECs use  high performance semiconductor material and special assembly technology. These 
modules are typically used in optical communication industry such as laser transmitter, optical receiver, pump 
laser etc. These TECs are also available with different configurations.

单级产品适用于制冷能力要求很高或者较高的和高效率要求的场合，广泛应用于工业和实验室设

备，标准产品高度可以达到±0.025mm的精度； 20系列产品可以根据客户要求进行各种不同的配置：

The Single Stage Module series is suitable for a wide range of applications which require medium or 

high pumping capacity combined with excellent efficiency ,especially where temperature needs 

precisely stabilized. Typically applications include optical, industrial and laboratory equipment. 

Standard substrates are lapped with ±0.025mm tolerance. On request, these TEMs are available with 

different configurations, other dimensions and electrical specifications.

高性能

High Performance

The Micro Module series is especially developed for the demands of telecom applications.

超微型致冷器产品主要应用于通讯行业。
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金 制冷器
AuSn TEC

锡
高性能

High Performance

AuSn TEC is developed for high temperature application, it is made of high performance material and advanced 
process technology, typically used in optical telecommunication such as the laser transceiver, pumper laser and 
other high power mini laser.

金锡制冷器FerroTec为满足不断提升使用环境温度的应用趋势，采用高性能的材料和先进

工艺开发的新一代高温应用产品，典型应用于光通信行业的激光发射器与和其他行业的大
功率的小型激光器.。
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High Power  Modules
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多孔致冷器
Multi-Hole Modules

专为5.66mm的CAN型激光二极管设计的多孔致冷器系列。因加大了致冷器和激光二极
管之间的接触面，制冷更快速，温度更均匀。优化的接触面设计，使得激光二极管的性

能更为稳定。该标准系列产品适用于ф3.5-9.0mm的激光二极管。如有其它特殊设计要求，

请联系Ferrotec。
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单孔致冷器
Center-Hole Modules

单孔致冷器系列适用于中等制冷功率的场合，典型应用于工业、电器设备以及实验室和

光电子设备等领域。标准产品的高度公差为0.025mm。可供选择的规格如下。

The Center-Hole TEM series is suitable for various cooling and heating applications which generally 
require medium pumping capacity. Typical application areas include industrial and electrical equipment 
as well as laboratory and opto-electronics. Standard substrates are lapped with 0.025 mm tolerance. 

精确热电解决方案

Thermoelectric Solutions for

Precision Thermal Management

软性基板致冷器
Thin-Film Substrate Modules

        软性基板产品系列是FERROTC特别开发的能够根据客户要求进行灵活

设计，制作各种形状的TE产品； 可以实现诸如热敏电阻内置， 外表面金属化以便于客户的

焊接安装， 铜质散热器可以直接焊接在TE产品上；此外还可以提供高性能的聚合物基板的
产品。

Ferrotec 95系列

The Thin-Film Substrate TEM series was specially developed to offer greater design flexibility to users.

Ferrotec Thin-Film Substrate modules can be rapidly prototyped in nearly any shape.Features such as 

internal thermistors or custom external metallization patterns can be easily added. Coppers heat sinks 

can be soldered directly on the substrate.The high performance polymer substrate is also available in 

many sizes.

* Only available on request

高性能
长寿命致冷器
 Thermal Cycling Modules

    长寿命致冷器系列产品采用高性能材料与特殊的生产工艺相结合，在热循环过程中提

供更长寿命与更佳效率，主要应用于PCR与分析仪。

The long Life Module Series has been specifically designed for fast and very fast thermal cycling 
applications. Life time is significantly greater than a standard module under the same thermal cycling 
conditions. Typical application areas include PCR cyclers and analyzers. These TEMs are also 
available with different configurations.

The Multi-Hole TEM series has been specifically designed for 5.6mm  CAN type laser diodes. The 
increased contact area between the TEM and laser diode package enables more uniform cooling with 
the target temperature being achieved more rapidly. The optimized thermal contact area results in very 
stable thermal performance for laser diodes. The standard series is available for laser diodes with 
diameters ranging from 3.5-9.0 mm. For other specific laser diode sizes or design requirements 
please contact Ferrotec.

ф
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        多级致冷器系列产品是为大温差应用而设计的。这类致冷器适用于需要中小制冷功率、

大温差的场合。典型应用于 IR-检测，CCD和光电等领域。不同层叠方式的设计可满足深度
制冷的需求。这类致冷器能获得比标准单级致冷器更大的温差。

The Multi-Stage TEM series is designed to provide significantly higher ΔT. These TEMs are suitable for 

low temperature applications where a small or medium cooling capacity is required. Typical application 

areas include IR-detectors, CCD arrays and electro-optics. These items are also available with 

different configurations in cascade designs to meet a range of deep cooling applications. They 

providehigher temperature differentials than obtainable with standard single stage TEMs. 

多级致冷器
Multi-Stage Modules 高性能
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精确热电解决方案

Thermoelectric Solutions for

Precision Thermal Management

带接线端子的TEM

TEM with connector

客户定制导线的TEM

TEM with custom lead wires

带热缩套管的TEM

TEM with heat shrink tube

4枚连接的TEM

4 linked TEMs

        Ferrotec可以根据客户的要求，设计生产不同尺寸，不同形状，不同基板材料，不

同密封形式的TEC产品，具体请与FerroTec联系。

FerroTec can provide various size, shape, substrate and sealing according to customer requirements. 

Detail please contact with Ferrotec for helping.

TEM选项

Epoxy环氧树脂密封致冷器
TEM Option:Epoxy Seal

        环氧树脂用于高湿环境中的TEM密封保护。尽管RTV硅胶密封已经具备有效防潮功能，

但是在一些防潮要求非常严格的使用条件下，环氧树脂密封却能提供更好的密封保护。为

了开发出最有效的密封树脂，Ferrotec对多种型号的树脂进行了精心试验和筛选。脆性是树

脂用于TEM密封时普遍存在的问题。随着时间的推移，树脂的脆性导致树脂和基板分离，

最终导致密封失效。Ferrotec的密封树脂在固化后既具有和基板牢固的结合力，又保持了良

好的弹性，因此，能克服上述的弱点。

Ferrotec的密封树脂可用于几乎所有型号的TEM产品。环氧树脂对

冷却性能的影响取决于组件的设计。

在更具挑战性的热循环试验中，Ferrotec树脂密封同

样表现出了优异的防潮性能。这种树脂的电阻值很高，在兆欧级范围。树脂密封产品的最

高使用温度推荐为80℃。

        

Epoxy sealing is offered for protecting TEMs used in high humidity environments. Although RTV silicone 

sealing has been demonstrated to be an effective moisture barrier, our epoxy sealant offers greater 

moisture resistance for those applications requiring the highest protection. Ferrotec has carefully 

screened and tested many epoxy types to develop the most effective solution for TEMs. Brittleness is a 

common problem with some epoxies used to seal TEMs, and it can lead to separation from the substrate 

over time and cause loss of seal. Ferrotec epoxy sealant forms a strong bond with the substrate and 

remains flexible after curing, therefore avoiding this common problem. This epoxy  has also 

demonstrated very good resistance to humidity under aggressive thermal cycling testing. The maximum 

recommended operating temperature for the epoxy sealant is 80C.Ferrotec epoxy sealant can be 

Δ

微型致冷器

Miniature Modules
超微型致冷器

Micro Modules

选项

RTV硅胶密封致冷器
TEM Option:

TEM

RTV Silicone Seal

        Ferrotec可提供电子级的RTV硅胶全密封型致冷器，可有效防止致冷器在低于露点温

度运行时的结露问题。如果湿气长期存在于致冷器内，将会导致其性能降低。RTV硅胶在

封装后富有弹性并能长期保持，这一特性尤其适用于热循环条件苛刻的环境。RTV硅胶密

封的产品，其有效使用的环境温度为-60℃~+200℃。RTV硅胶密封对冷却性能的影响取决

于组件设计。

Ferrotec offers an electronics-grade silicone as an option for perimeter sealing TEMs. This RTV 

Silicone Seal is an effective barrier against condensation when operating TEMs below the dew point. 

Continual moisture contact within the TEM can lead to performance degradation. The RTV Silicone 

Seal is flexible after setting and retains its elasticity over time, this property is particularly useful in 

rigorous, temperature cycling applications. Ferrotec RTV Silicone Seal is effective over a temperature 

range of -60C to +200C. The impact of the RTV Silicone Seal on cooling performance is depending on 

the design of the assembly.

客户定制致冷器
Customized Modules
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V = 额定电压 (V)

I = 额定电流 (A)

Imax = 最大电流 (A)

Qc = 制冷功率 (W)

直流风扇的额定电压/电流= DC12 V/0, 24 A

环境温度: Ta = 25C, 

冷面温度: Tc = 25C

温差(Ta = Th = Tc):    T = 0CΔ Δ

V = Rated Voltage (V)

I = Rated Current (A)

Imax = Maximum Current (A)

Qc = Heat Pumping Capacity (W)

DC Fan Rated Voltage/Current=DC12V/0,24A

Ambient Temp.: Ta = 25C, 

Cooling Block Temp: Tc = 25C

Temp. Differential (Ta = Th = Tc):    T = 0C

    上述性能表中反映的是平均参数值。测试是在冷块与外界绝热的情况下进行，尺寸不
含侧面接线座的尺寸。可根据需要索取机械结构图纸。标准配置包含冷块的隔热绝缘圈。

The figures seen in the above performance table chart reflect average values. Testing was performed 

with the cooling plate surrounded by insulation. The dimensions do not include the side terminal. 

Mechanical drawing available on request. The standard configuration includes a heat insulation 

package.

参数表 Specification

FTA951 12(DC) 7.0 100 102 80 805.8 39 122

分类代码

Classification Number

最大电流 ×0.1A

Maximum Current  0.1 Ampere Increments

选项
S    RTV  硅胶密封
X    环氧树脂密封

Options
S    RTV Silicone Seal
X    Epoxy Seal  

选项
N    用ALN 基板制成
P    用软性基板制成

Options
N    Made by ALN substrate
P     Made by Thin Film substrate

基本参数

A  标准型陶瓷表面
   常规产品的高度公差为±0.25mm
   微型致冷器高度公差为±0.15mm

B  研磨型瓷表面
   单级致冷器高度公差±0.025mm
   多级致冷器高度公差±0.10mm

H  热面可上锡的金属化陶瓷基板

C  冷面可上锡的金属化陶瓷基板

M  冷、热面均可上锡的金属化陶瓷基板对数

Number of Couples

外型
0  标准型致冷器
1  未设定
2  二级致冷器
3  三级致冷器

Shape
0  Standard Module
1  Undesignated
2  2-Stage Module
3  3-Stage Module

Substrate Specification

A  Standard type, plain ceramic surface
     General Modules - height tolerance = ±0.25 mm
     Miniature Modules - height tolerance = ±0.15 mm

B  Lapped type, plain ceramic surface
     Single-Stage Modules - height tolerance = ± 0.025 mm
     Multi-Stage Modules - height tolerance = ± 0.10 mm

H  Solderable metallized ceramic
     on hot side external surface

C  Solderable metallized ceramic
     on cold side external surface

M  Solderable metallized ceramic on both
     hot and cold side external surfaces

产品系列号

7 2 0 0 5 / 1 2 7 / 0 6 0 B N X

2 0 0 0 1 / 1 2 7 / 0 6 0 B N X

Height of Dice

Dice 高度

致冷器编号规则
TEM Numbering System
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* 200C Max. peak process temperature;

we generally recommend lower 

temperatures for sustained operation.

28-Series*

miniature modules
Micro modules

Ferrotec can provide variable TE assemblies, include the air cooling, liquid cooling and direct contact 

cooling, used in all kind of the cooling and heating applications, such as the compact refrigerators, 

cooled/heated compact cases, testing stand, dehumidifiers, scientific instruments and others 

Features:

1. Take the Ferrotec designed and manufactured TEC which have the leading performance and 

reliability in the industry;

2. Excellent humidity-proof design to prevent the moisture into the assembly;

3. Optimized thermal design to ensure the whole assembly working in High efficiency；

4. Isolated TEC from vibration and mechanical shock, increased the reliability;

5.  Take the high reliable fan to ensure the performance and reliability.

FerroTec 可以提供各种类型的制冷单元，包括风冷，液冷和直接接触等不同形式的。适用

于各种制冷和加热场合的应用，典型应用有小型冰箱，小型加热制冷箱，测试台，除湿

器，科学仪器及其他。

特点：

1.采用FerroTec自制的具有全球业内领先的性能和可靠性TEC；

2.优异的防潮密封设计，防止湿气的进入装置；

3.优化的散热设计，制冷性能达到高效；

4.隔离式的结构设计，提高TEC的抗震性和抗冲击性；

5.选用优质的风扇，保证可靠的持续的散热性能。

72-Series*

Single Stage Modules
Thermal Cycling Modules

20-Series*

Miniature Modules
Micro Modules
Single Stage Modules
Multi Stage Modules

95-Series*

Center Hole Modules
Multi Hole Modules
Thin Film Substrate Modules

Product Line
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