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Thermal Micro Control
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TMC - Our Products for thermal protection ——v
Status: May 2025 T m C

Thermal Micro Control

Logic Product type
} C = Current
(<6,5 Ampere)
Auto-reset switches } (I—EIS*S: ziggxrg:gri?t
Bi-metal -
switches } F = Flach
e
Temperature sensors Self-retaining switches } R = Resistor
and switches for
overhee.atlng . Linear characteristic curve for } S = Sensor
prt::ectlon of high- temperature measurement (Pt-1000, Pt-100, NTC)
performance
electrical windings — . o . MF = Motorschutz-
’ — " & UPGRADED
lasers, batteries, sensor;\P\DED Fixed switching point } fuhler (PTC)
. G
connectors, etc WP _ } Fastening systems ] ey\
Fastening systems (PTC, NTC, Pt-1000) | wm} W
T_t&’l
mmc Multi-Sensor — Lace/Cable-based } ML = Multisensor Lace | §=FORS- V\?’\“
(PTC, NTC, Pt-1000) W= D
N
| Sensor \A?/ . MR = Rocket (lace-free)
Systems Multi-Sensor — Lace/Cable-free (Rocket) } (PTC, NTC, Pt-1000)
"Click & Play" systems for cost-efficient SR = Schaltring & ‘\@\X“
assembly of sensors into motors +Click & Play il *

* Re-Design / Upgrade in process, Launch: Q2 2026 3
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. ,,H*“ Bimetall Switch by TMC: >10.000 switchings at 10A mc

Globally
approved

Proven
connecting
technology

10 Ampere:
>10.000 switchings

Proven shape
i.e. 1:1 interchangable

New
materials
und contact
alloys

for highest
performances

Patented
enhancements

General serial availability: (wip)
+ H1 (10A): Start Q3 2026
* H8 (up to 40A): Start Q1 2027
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Technische Daten (Auswahl)*

,»H* Bimetall Switch by TMC: Technical Data

Tmc

Thermal Micro Control
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H1 von TMC H8 von TMC
Marktbegleiter 1

Marktbegleiter 2

Kontaktprinzip Offner Offner Offner Offner
Nennschalttemperatur (NST) 70°C-190 °C 50 °C - 200 °C 70°C-190°C 70 °C-200 °C
Ruckschalttemperatur (RST) 40K+15K 40K+ 15K 30 K + 15 K** 50 K + 15 K (2 100° C; < 180° C NST)
BaugroBe 6,3 x 10,5 x 17 mm 4x9,5x23 mm 6,3 x10,5x 19 mm 7x10,5x17,5mm
Druckbestandigkeit des Schaltergehauses > 600N > 600N > 600N 600 N
Standardanschluss AWG18 - AWG24 AWG18 - AWG24 AWG18 - AWG24 Litze 0,75mm?/ AWG18
Betriebsspannung AC / DC bis 500 V AC / 48 V DC bis 500 V AC /48 V DC 250 V AC bis 500 V AC /28 V DC

AC cos ¢ =1,0/ Zyklen

10,0 A/250V /10.000

16,0 A/250V / 10.000

10,0 A/250V / 10.000

10,0 A/250V / 10.000

AC cos ¢ = 0,6 / Zyklen

6,3 A/250V / 10.000

10,0 A/250V / 10.000

6,0 A/250V / 10.000

6,3 A/250V / 10.000

Max. Schaltstrom AC cos ¢ =1,0 / Zyklen 30,0 A/250V /100 45,0 A/250V / 300 30,0 A/250V /100 25,0 A/100
Hochspannungsfestigkeit 2,0 kV 2,0 kV 2,0 kV 2,0 kV
Schutzgrad IP 00 IP 00 IP 00 IP 00

Verfligbare Approbationen (Auswahl)

VDE, UL, cUL, CQC

VDE, UL, cUL, CQC

VDE, UL, CSA/cUL, CQC

IEC, ENEC, VDE, UL, CSA, CQ(

* Vorlaufige Werte fiir H1 und H8

** An den NST-Grenzen kann die RST abweichen, bei NST > 130 °C betrégt die RST 30 K -15 K/+30 K

General serial availability:
« H1 (10A): Start Q3 2026

- H8 (up to 40A): Start Q1 2027
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. ML = Multi-Sensor Lace/Cable-based by TMC ... SOP in H2 2026 Tmc

Thermal Micro Control

Traditional Sensors ,,ML Multi-Sensor*

Flexible fixation module Cables welded

‘ ! automatically
' i i

Pt1000
Sensor

Pt-1000/ -100

NTC
Sensor ‘ NTC

Miniaturized:
* 2,8 mm hight
* 3,0 mm width

H " — * 7,9 mm length
S

|

A

— PTC
Sonsor | & |
Universal size (minimized) Covered by high-performance PPS
Challenges: Advantages:
» Good performance, but: Can we do it better? =  Smaller: Miniaturized to just 2,8 * 3,0 * 7,9 mm (choice: Cuboid or cylinder shape)
— Too large? » Cheaper: Cost-efficient and safe through automation
— Too little pressure resistance? = High pressure resistance: min. 200 N (much more if required)

— Too little dielectric strength?
— Too much partial discharge?
= Different sensors have different sizes, i.e.

= High dielectric strength: min. 2,5 kV; 4,5 kV available
= Longer lifetime: Improved partial discharge

= Simplified supply-chain: Universal form for ALL sensor types

— No exchangability allows flexible assembly and late product differentiation

~ Nolate product differentiation = Safe assembly: Color-/number-Coding ensures unmistakableness

= Lace-/Cable-based (Note: For lace-/cable-free solutions: See MR ,Rocket” by TMC)
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. MR = Multi-Sensor ,,Rocket" (lace/cable-free) by TMC ... available! Tmc

Traditional Sensors

Pt1000
Sensor

Sensor

Sensor Sf_ -

Challenges:

=  Good performance, but: Can we do it better?
— Too little pressure resistance?
— Too little dielectric strength?
— Too much partial discharge?

= High variation in size/shape,
i.e. can not be placed to winding precisely

= Different sensors have different sizes, i.e.

— No exchangability
— No late product differentiation

MR Multi-Sensor ,,Rocket" (lace-/cable-free)

Pt-1000/ -100

. Electricity supply
100% consistent shape via metal grid
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PTC

Encased by

high-performance PPS Fastening clips

for easy assembly
(,,Click & Play*)

Advantages:

Any length .. between 12mm to 120mm

Any shape: Head and body tailored to your assembly situation
,Click & Play“: Steep reduction of assembly and quality costs
High pressure resistant: min. 200 N

High dielectric strength: min. 2,5 kV; 4,5 kV available
Longer lifetime: Improved partial discharge

Simplified supply-chain: Universal form for ALL sensor types
allows flexible assembly and late product differentiation

Connection cable-free:

< * Press-Fit

Cutting- & Clamping
connection (IDC)
« Connecting pins
(soldering on PDC)
« etc.



Recent TMC Innovation: g
Efficiency Leaps through cable-free ,,Click & Play* Tmc

What is ,,Click & Play“?
Click & Play leads to ...
} 1O 5

From ...
' Reduction of Product Costs
Cable-free { ... through modularization and functional
Overmolded integration of temperature protection and
punched grids connection technology

Automatable, Reduction of Assembly Costs

secure
connections

... through automation in motor-assembly

Cutting-Clamping-
. Joints (IDC),
Press-Fit, etc.
PTC Switch Pt-1000

g\
All Sensor- NTC

types with \ _ &
ONE Click -,

\ <

Reduction of Error Costs

... through the design of the temperature
protection* and automation in the motor
assembly

Efficient from 10.000 Motors p.a.

... through consistent modularization of
temperature protection and connection
technology

0 06

* e.g. colouring to prevent confusion, DMC coding, etc. 8



,»Click & Play*: Customer example ... for concentrated windings T_®

SANITIZED
= E-motor for drive technology = E-motor for cooling pumps
= Sensor flexibility: 2, 1 or no bi-metall-F-switch (140°) = 3 PTC ,Rockets” in parallel connection
and/or 1 Pt-1000 sensor und 3 Pt-1000 sensors in single connection
= Star or triangle circuit ... from one & the same tool = Parallel and series connection .... from one & the same tool
= Contacting of winding leads through IDC or standardized = Flexible fastening (spring elements) for constant thermal
connecting plug connection to wiring; safe connection via IDC




,Click & Play“: Customer example ... for distributed windings —~v
— SANITIZED ng

Welding flap

Flexible
connection

Connector

Stamping grid

‘ Injection molding

10



T_®
,,Click & Play““: We reduce your assembly costs by >50% mc

Reducing assembly time Reducing assembly cost*
Customer example through “Click & Play” through “Click & Play”
GG
] m \

570

"“Il!: ;
e A

H‘U\:_
b g 330.000 EUR p.a.
>3 EUR / motor

Segment: Heating & Ventllatlon

= 100.000 motorsp.a. | M @

= 98,- EUR/hour
assembly total cost

= Before: 210 seconds
assembly work per motor,
incl. mounting of sensors WITHOUT WITH Efficiency WITHOUT WITH Efficiency
by hand “Click “Click gain “Click “Click gain
& Play” & Play” & Play” & Play”

* Hier OHNE zuséatzliche Reduktion von Fehlerkosten 11



T_®
. TMC — Success Factors: What's unique about us? mc

Thermal Micro Control

E( Trustful Development Partnerships with all key customers
E( Leading in Product Innovation
“Click & Play” (patented): Significant cost savings, esp. in assembly, starting with 10.000 motors p.a.
— MR “Rockets” (patented): Next generation sensor fixation for automated, cost-reducing assembly by customers
— ML Multisensor (patented): Cost reduction for customers through late product differentiation
— H-Switch for >10 Ampere with >10.000 switchings ... up to >40 Ampere with >300 switchings
— F-Series (patented): The world’s smallest bimetal switch
— S-Series (patented): Leading in Pt-1000 quality and consistency due to automation “Made-in-Europe”

Regional Supply Chains — “Made-in-Europe”:
... >40% from Bretten/Pforzheim, >70% from Germany, >99% from Europe

Product Reliability: Zero claims with our base switches in 2025

Delivery Reliability ... also due to regional supply chains

RS CNEEN

Company Culture: “Honest, together and with superior capabilities, we serve our customers!”

12
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TMC Leadership Values MC

,Honest, Together and with superior Capabilities .. we serve our Customers!”

Thermal Micro Control

Evaluation’ Evaluation’

2: Advanced 2: Advanced

| 1: Beginner | | 1: Beginner |
HONEST ... ... TOGETHER ...
= Integrity: He/she always does the right thing to advance TMC as a whole = Teamwork: He/she is empathetic, respectful and helpful to others
= Steadfastness: He/she openly faces reality, is honest to him-/herself as and he/she enjoys working as part of a team with very strong
well as to others and firmly sticks to agreed targets ... even when teammates, who have diverse and complementing capabilities
headwinds are strong = Open communication: He/she communicates clearly, openly and
convincingly, thereby winning the heads and hearts of his/her fellow
colleagues

n n

2: Advanced

2: Advanced
| 1: Beginner | | 1: Beginner |
... AND WITH SUPERIOR CAPABILITIES ... ... WE SERVE OUR CUSTOMERS!
= Judgement: He/she is able to distinguish the important from the = Entrepeneur within the Enterprise: He/she understands the needs of our
unimportant and tackles important tasks first customers, discovers opportunities for TMC, finds innovative solutions and
= Expertise2: He/she is an acknowledged expert in at least 3 of 8 domains: implements these effectively.
Sales & Marketing, Procurement, Development / Innovation, Production / = Passion: He/she has positive energy him-/herself and passion for detail;
Supply Chain, Finance / Controlling, IT, Leadership / HR and/or Strategy he/she is capable of inspiring his/her colleagues to even higher achievements
= Learning: He/she is open to new oppportunities and is willing to learn = Results: He/she delivers agreed results on time and in budget and
and continously improve him-/herself he/she helps others to deliver their results successfully.

1 For orientation: The described criteria are defined as follows: Beginner = Sometimes, Advanced = Often, Adept = Mostly, Master = (Almost) always & everywhere. 13
2 ,Expertise” depends on the role / position in the TMC organisation. The above mentioned ,Expertise” applies to the role of ,TMC Management Team*



Thermal Micro Control

Thank you for your attention!

We are glad to serve you anytime in case you have additional questions:

Dr. Heino Freudenberg Karl Waschle Ferdi Cinbas Tiziana Frazzetta Sabine Groger
Heino.Freudenberg@TMC.eu Karl.waeschle@TMC.eu Ferdi.Cinbas@TMC.eu Tiziana.Frazzetta@TMC.eu Sabine.Groeger@TMC.eu
+49 (0)173-346-3492 +49 (0)170 1562947 +49 (0)151 22515582 +49 (0)175 1661242 +49 7252 9431-25

. TMC Sensortechnik GmbH

Westliche Gewerbestralte 3
D — 75015 Bretten

Telefon: +49 (0) 7252 / 9431-0
E-Mail: kontakt@TMC.eu
www. TMC.eu
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