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Dear Customer,

Thank you for your interest in Ferrotec thermoelectric products.

Ferrotec, a manufacturer of thermoelectric modules and assemblies,

was founded in the late 1980’s and has continuously developed

high quality products at competitive prices to serve the needs of

today’s businesses worldwide.

Ferrotec is recognized as one of the most reliable providers in

a wide variety of market segments, with applications ranging

from consumer products to precise temperature control

systems. Our flexibility and expertise enable us to offer

effective product solutions with short delivery times through 

our global sales channels.

Working closely with our customers as partners, Ferrotec also

specializes in the development and manufacture of custom

modules and assemblies. We are committed to providing strong

technical support and service throughout your product design 

process and beyond.

With ISO 9001, ISO 14001 and 

ISO/TS 16949 accreditations, 

you can be assured of high quality 

with all Ferrotec products.
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High Reliability, Lead-Free, 200° C Max.
95
Series

4 Ferrotec

The Miniature TEM series is suitable for various cooling and heating applica-

tions where only a small amount of heat is involved. Typical application areas

include laser diode cooling, infrared systems, electro-optics and electronic

equipment and other low wattage applications. Standard substrates are

metallized (M). These TEMs are also available with different configurations.

Type 2 (T2) TEMs feature a “porch“ for more accurate heat distribution. 

This makes the L2 dimensions slightly longer than the L1 dimension. 

The following terms are used in the tables at Thot = 50 °C:

Imax Maximum input current in amperes at Qc = 0 and ∆Tmax

Vmax Maximum DC input voltage in volts at Qc = 0 and Imax

∆Tmax Maximum temperature differential in °C at Qc = 0 and Imax

Qcmax Maximum heat pumping capacity in watts at Imax and ∆T= 0

Thot Temperature of TEM hot side during operation

TEM Model No. Imax Vmax ∆Tmax Qcmax Dimensions (mm)

(A) (V) (°C) (W) W1 L1 (T1) L2 (T2) T (M)

9500/007/012  M 1.2 0.96 70 0.63 4.01 4.01 – 2.39 

9502/017/012  M 1.2 2.3 70 1.5 6.05 6.05 – 2.65 

9500/018/012  M 1.2 2.5 70 1.6 6.05 6.05 7.62 2.65 

9503/018/012  M 1.2 2.5 70 1.6 6.05 6.20 7.19 2.14 

9502/023/012  M 1.2 3.2 70 2.0 6.05 7.98 – 2.14 

9502/029/012  M 1.2 4.0 70 2.6 6.05 9.91 – 2.14 

9502/031/012  M 1.2 4.3 70 2.8 7.98 7.98 – 2.14 

9502/065/012  M 1.2 8.9 70 5.8 12.10 11.20 – 2.65 

9500/007/018  M 1.8 0.96 70 0.94 4.01 4.01 – 2.09 

9502/017/018  M 1.8 2.3 70 2.3 6.05 6.05 – 2.34 

9500/018/018  M 1.8 2.5 70 2.4 6.05 6.05 7.62 2.34 

9503/018/018  M 1.8 2.5 70 2.4 6.05 6.20 7.19 1.64 

9502/023/018  M 1.8 3.2 70 3.1 6.05 7.98 – 1.83 

9502/029/018  M 1.8 4.0 70 3.9 6.05 9.91 – 1.83 

9503/029/018  M 1.8 4.0 70 3.9 6.05 10.20 – 1.64 

9502/031/018  M 1.8 4.3 70 4.1 7.98 7.98 – 1.83 

9503/031/018  M 1.8 4.3 70 4.1 7.98 7.98 – 1.64 

9503/035/018  M 1.8 4.8 70 4.7 6.05 12.20 – 1.64 

9502/065/018  M 1.8 8.9 70 8.7 12.10 11.20 – 2.34 

9503/018/020  M 2.0 2.5 70 2.6 6.05 6.20 7.19 1.64 

9503/023/020  M 2.0 3.2 70 3.4 6.05 8.18 – 1.64 

9503/029/020  M 2.0 4.0 70 4.3 6.05 10.20 – 1.64 

9503/035/020  M 2.0 4.8 70 5.2 6.05 12.20 – 1.64 

9503/035/025  M 2.5 4.80 70 6.5 6.05 12.20 – 1.64 

Miniature Modules

All TEMs are 

RoHS
compliant

Thermoelectric Solutions for
Precision Thermal Management
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TEM Standard Assembly:
FTA951

10 Ferrotec

The FTA951 is an easy to mount standard cold plate assembly, suitable as 

a building set for all kinds of cooling and heating applications.

Features

1. Includes a unique airtight sealing structure which minimizes moisture 

permeation.

2. Cooling performance is optimized through the use of a high efficiency heat sink.

3. The assembly design isolates the TEM from shock and vibrations, increasing 

reliability.

4. The assembly includes a high reliability DC fan to ease integration with 

existing equipment.

5. With several unique features in this assembly design, a patent is pending.

Examples of Typical Applications

Compact Refrigerators, Cooled/Heated Compact Cases, Testing Stands,

Dehumidifiers, Scientific Instrumentation and others.

Performance

TEM Customized Assemblies

Ferrotec offers custom design options for a range of TEM based assemblies.

Our assembly solutions are carefully designed and employ high-quality com-

ponents, which provide the best combination of performance and economy.

We work closely with our customers to verify that their design objectives are

met and that a cost-effective manufacturing solution is available to them. We

encourage you to contact us with your heat management need, so that we

can assist you in designing a custom TEM based assembly. 
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∆ T = Tc - Ta (°C)
Ta = Ambient temperature
Tc = The temperature of the TEM

Standard Assembly surface

Specification

V = Rated Voltage (V) 

I = Rated Current (A)

Imax = Maximum Current (A)

Qc = Heat Pumping Capacity (W)

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.

DC Fan Rated Voltage/Current = DC12 V/0, 24 A

Ambient Temp.: Ta = 25°C, Cooling Block Temp: Tc = 25°C

Ambient Temp.: Ta = 25°C, 

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

TEM Model No. V I Imax Qcmax Dimensions (mm) Dim. Cooling Plate (mm)

(V) (A) (A) (W) W x L x H W x L

FTA951 12 (DC) 5.8 7.0 39 122 x 100 x 102 80 x 80

Thermoelectric Solutions for
Precision Thermal Management
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Ferrotec   11

TEM Numbering System

9 5 0 0 / 1 2 7 / 0 6 0 B X

Product Line

95-Series*
High Reliability

70-Series*
Long Life

* 200° C Max. peak process temperature;  
we generally recommend lower temperatures
for sustained operation

Options

S RTV Silicone Seal
X Epoxy Seal

Substrate Specification

A Standard type, plain ceramic surface
Applied for Miniature Modules only –
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

Maximum Current

0.1 Ampere Increments

Classification Number

Number 
of Couples

Shape

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

All TEMs are 

RoHS
compliant
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Customer Request Form

Application Requirements

Type of Application 

(cooling only, cooling and heating, 

power generation), please describe:

Performance Needs

Total Heat Load (active + passive)

Max. Ambient Temperature

Targeted Cold Temperature

Targeted Hot Temperature

Rate of cooling required

Rate of heating required

Physical Details of Thermoelectric

Subassembly

Overall Dimensional Envelope

Width:

Depth:

Height:

Weight:

Hot Side

Heat Sink Type: 

Fan Size and Flow Rate (CFM):

Heat Sink Thermal Resistance (°C/W):

Cold Side

Component Type (describe component being

cooled, e.g., heat sink, liquid plate, solid plate): 

Component Dimensions 

(in mm or inches):

Heat Sink Thermal 

Resistance (°C/W):

Environmental

Describe any special exposure requirements,

e.g., high humidity, vacuum

Hot Side:

Cold Side:

Describe any special mechanical requirements,

high vibrations, G-forces, etc.

Electrical Requirements

Total Power In:

Voltage (target, maximum):  

Current (target, maximum):  

In order to help you optimize the selection of 

a TEM we have provided the following list of

questions.  Since the performance of a TEM is

strongly dependant on all system components,

summarizing your application requirements will

help us to provide a complete and effective

solution for you. 

Please fax or e-mail the completed form 

to the appropriate Ferrotec sales office 

in your region.

Contact Information

Customer

Name

Position

Title

Company

Street/Address

City

State/Province

Country

Phone

E-Mail

Specific Module Requirements

Specific Module Dimensions

Shape:

Length:

Width:

Height:

Other:

Substrate Requirements

Type (96% alumina, AlN):

Thickness:

Hot Side Sectioning: 

Other:

Wire Leads/Termination

Teflon Insulated Multistrand (standard)

Special Lead Length

Tinned solid Wire

Posts (specify)

Special Terminals (specify)

External Substrate Surface

Bare Ceramic

Metallized:

Copper

Copper   Nickel   Gold

Specific gold thickness

One side metallization only

Specific metallization pattern

Pre-Tinning Options

Hot Side   Cold Side   Both Sides:  

118°C  InSn

138°C  BiSn

157°C  In

183°C  SnPb

Special Module Requirements
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Ferrotec (UK) Ltd.
www.ferrotec-europe.de

Ferrotec GmbH
www.ferrotec-europe.deFerrotec (USA) Corporation

www.ferrotec.com

Ferrotec S.R.L.
www.ferrotec-europe.de

Ferrotec SARL
www.ferrotec-europe.de

Ferrotec Corporation
Head Office
www.ferrotec.co.jp

Ferrotec Silicon
Corporation

Aliontek Corporation

Ferrotec Precision
Corporation

Ferrotec Quartz
Corporation

Ferrotec Corporation
Singapore Pte. Ltd
www.ferrotec.com.sg

Shanghai Shenhe
Thermo-Magnetics
Electronics Co., Ltd.
www.ferrotec.com.cn

Shanghai Hanhong
Precision Machinery Co., Ltd.

Hangzhou Dahe
Thermo-Magnetics Co., Ltd.
www.ferrotec.com.cn

Ferrotec (Iberia) S.A.
www.ferrotec-europe.de

SCTB NORD

Ferrotec (USA) Corporation
www.ferrotec.com

Termotek USA, 
LLC-Cooling Solutions
www.termotek-usa.com

Please contact us using 

the Customer Request Form

Ferrotec reserve the right to amend product design and specification without prior notice. 

Subject to alteration. Errors and misprints excepted.

Applications of TEMs

For example:

Automotive

Heated and cooled seats

Semiconductor

Chiller

Circulator

Cooling plate / chuck

Biomedical

Blood analyzer

PCR

Specimen temperature cycling

Scientific

Circulator

Dehumidifier

Spectrophotometer

Optical

Charged couple device (CCD) cooling

Infrared detectors

Laser diode cooling

Photo diode cooling

SHG laser cooling

Computer

CPU Cooling

Chip-set burn-in

Consumer

Cooler box

Mini refrigerator

Beverage cooler /heater

Wine cooler

Industrial / Commercial

Waste heat power generation

Remote power generation
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JAPAN
Ferrotec Corporation
1 - 4 - 14 Kyobashi 
Chuo-ku, Tokyo 104-0031
P +81-3-3281-8193
F +81-3-3281-8848
te-sales@ferrotec.co.jp
www.ferrotec.co.jp

GERMANY
Ferrotec GmbH
Seerosenstraße 1
D-72669 Unterensingen
P +49 70 22-92 70-0
F +49 70 22-92 70-10
thermoelectric@ferrotec-europe.de
www.ferrotec-europe.de

USA
Ferrotec (USA) Corporation
40 Simon Street
Nashua, NH 03060-3075
P +1 (603) 883 9800
F +1 (603) 883 2308
info@ferrotec.com
www.ferrotec.com

SINGAPORE
Ferrotec Corporation
Singapore Pte Ltd.
300 Beach Road
#29-04 The Concourse
Singapore 199555
P +65-6293-1011
F +65-6291-2918
info@ferrotec.com.sg
www.ferrotec.com.sg
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