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Amphenol Corporation - 2023

« High voltage / high current connectivity
« HV and signals harnesses
« Charge Plugs and Inlets
« Ethernet / high speed cx
» Fiber Optic cx
 Bus bars
« Cell Connection Systems
* Antennae
* Inverters/converters
« Service Disconnects
Broadband

« Sensors :
« combined stamping/molding -‘ ‘ Mobile .
« ...if it moves electrons, we make it! Networks

>135 Companies in 3 Divisions and 12 Groups ¢ > 91.000 Employees e > 12.4 Billion USS Sales 2022
Amphenol

Defense
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Supporting Mobile and Stationary Sensing & Electrification Solutions
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Combining skills and expertise to solve critical issues PI H E sensing
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From cell manufacturing to battery safety and precision control sensors




Amphenol sensors utilized throughout xEV, Fuel Cell and ESS Applications

+,
Delivering Value-Add ¢+' Sensors

Battery:

. Busbar, Cell Temperature — non contact
; . Cold plate temperature

. Water intrusion/coolant breach

‘ . Connector temperature — including non-contact

. Early Thermal Runaway Detection (REDTR)

Cell connection systems
Current

Coolant Temperature, Pressure
Refrigerant Temperture
Refrigerant Pressure/Temperature
Evaporator Temperature

Position sensors

Coolant level Sensors

Current

Motor / Inverter:
Q\ . Motor coil temperature
. Motor position/speed
r . Inverter FET temperature — non-contact
. Current

Fuel Cell:

l . Hydrogen Pressure
a . Hydrogen Temperature

é"gf . FC Stack Temperature

. +  Hydrogen leak
4 . Cathode hydrogen
. Humidification / dielectric / level

. Intake Relative humidity / Temperature / Pressure

Elactric Compressar

Te mpur sfure Sensors
Mazsure and maonitor battery femperature to detect Themal
Runavy condilons. 0
» Capable of single cr fi-he s |||| RMOMETIES
tiple: cedl detection i
Pressure Sensors

Detect prassure change insids the battery cell that indicates

[——
+ Surface mountable N

+ Simple 3-command FCmterface LERRD S
« Vierylow cumant consumplion: <254

Gas Detection Sensors

Distech the cut-gassing of Carban s
Dicoid (CO;3to ndicate u'ﬂ
pre-combustion cenditions TEi

+ Single and dusl channe! configuration:

+ Saffcalibration with patented ABG Logic™ Sofware

Gas Detection Sensors

Distect the presence of combustible gases that ndioats
Thermal Ruansy candiians.

+ Senstive to muliple gasss. o/ CHy/ 00 2
+ Fast response fme: <10 sacands &
= sex

BATTERY PACK

Temperature Sensors
Mazsure 3nd monitor surtsce temperature of the many

batries v e Eater el which e xfice 40 pregening
he chamistry of th battery
- Single pointtempersiee (g

senzors {\\\ HERMUMETRILS
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+ Castam sensar packaging

CELL CONNECTION SYSTEM (CCS)

Temperatura Sensars

Provide temperature and voksge sensing o monitor fre state

PITERMOM BT RI1S

banery cell connectivity t gLy
« Ayaisbie styles:

Wiire Harmess and Flesible Printed Cincuit (FPC)

HIGH VOLTAGE CHARGER
CONNECTOR
Tempersture Sensors

Detect auer-fempsraturs conditions during charging.
- Installed within the connector
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Temperature Sensors

Measure and marstor fuid termperature of inlstfoutist battery
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= Customized calibeation for high accuracy

Combined Pressure & Temperature Sensors
Wieasure pressure in he cooling sysiem, wiis, o the same

time, measure or o

managament. .
+ Auallable versions: FZ34yf (up to 38kar) 2

and AT44 (up to 200bar) ( I=s
« Tested LN 21 conformity
« Austomtic address assignment within LIN netwark
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Provide data an the angular position of the rotsting matr shait
- Induotive sddy-ourr=ni with

weight and size reduction Pl

tervperature range (-40°Ci+ 160°G) and radiskaxisl

misall

0 aptinize contral of the motar inverter.
ower eedanded
lignment
- Robust agairst magnetic e and sdermsl stray fislds

Highlighted indicates 2022 New Product Launches

Ampheno




Busbars

A2

= Custom busbar design: experts in modeling and simulating current flow,
thermal response and induction mitigation

= Applications:
* Inner Battery Connections
* Pack To Pack
=  Experience: copper and aluminum, all sizes
= Supported in 3 major regions: NA, Europe, Asia




Flex Printed Circuit (FPC) Design
[ connector IS M l

- -
=1

Single layer, Multilayer, Rigid Flex Circuits
Harsh Enviroment: Reliable in high vibration, great chemical resistance
Excellent Signal Integrity: EMI Shielding, Impedance Controlled, Twisted Pair
Dynamic Flexure: Over 200K Bending Cycles with Standard Materials

Multiple Surface Treatments

V'V V V VYV VY

Provide Design Flexibility, Reduce Weight, Lower Assy Cost & Labor Time, Pack

Size Reduction




Amphenol Flex Capabilities
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Single- and
Double-layer Flex
Circuits (FPC)

Rigid-Flex Double _
and Multi-layer g
S16L

Component / Surface
Mount / Hand Assembly
and Other Value Added
Assembly/ Services
pusbar with
voltage

Power Flex, High Speed Battery Flex up to 750mm or
Sculptured Flex Flex @rFlex  High Operating Temp  1.2m and now special

for up to 100/200A 1w - 300w Flex £200°Cc: lengths




New Products from Amphenol

» Laminated Busbar for battery solutions i
» New from Sincere -. v Non

» A complete one piece solution consisting of: Busbar | 28 $e0 o |
: S sve "0
(etched/stamped), voltage sensing, flex oo ‘_‘ S
interconnect, other sensing o eve v@
> Suitable for: Prismatic, Cylinder or Pouch batteries s s “‘_
» Resulting:

» Lower weight, Lower profile, Lower NRE

Prismatic Cells Cyllnder CeIIs




EV Charging : Plugs & Inlets
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Passive
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Amphenol Industrial Connectors by Current

(@ % HVSLS 600
5 W . 100A > 120A
6 PINS 2PINS
s HVG 406 HVG 492 - .
2.4 PING
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" i ‘ HVBIR6
\&\b‘ %( ‘ ' . 100A > 120
BN . . - 2.4 PINS
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1PIN
3PINS 2PINS -' 2PINS - '
I HVSL 60
32A max 40A max 95A Max

2 PINS
¥ -
2-3PINS

HVSLS 800
150A = 180A

T
T 160A > 180A

@

1-2pPms

¥

PL 200
1em
Surlok Plus™ |
2,3PINS
HVSL

180A Max cont.

120

RATED CURRENT (AMPS)

2-3PNs

BSM e-Power
300A
1w E
e
HVBIR10
250A max % ﬁ
- =
w CHD1400
X i 350A > 500A
MW 3 PINS
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UPC
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|
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HVSL 1200

350A Max cont.

HVSL 1000

250A Max cont.

HVSL 364

METAL CONNECTORS PLASTIC CONNECTORS
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MSD12B
2pin

MPS02
2pin

MSD15

' 4pin

” MPS02
35pin

<16

® %

HVMC2P24
2pin

X
HVC2P28
2pin

&

HVC2P28
2pin

®s

HVC2P28
2pin

» 4

HVC2P28
2pin

i

HVC2P28
2pin

ie

HVRC2P30
2pin

@I

HVC6P63
6pin

A
HVC5P63
~ Spin :

W &

HVC4P63
4pin
HVC3P63
3pin

& &
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Zpin

@ -
%

HVC2/3/4PG63
2/3/4pin

L4

A X 4

HVRC2P40 R A
2pin el
HVC2P36 1) A2E )
pin 1 to 2pin
HVSC1P80MV
HVC2PG36 D011 to 1pin
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Sl ﬁ
& & HVC2P40
HVC2P36 2pin
2pin
el I
HVC4P3 -
6 HVC2P60
4pin 2pin
Rated Current (Amps)
60 70 80-120

A

IPT
2P80
2Ppin

IPT, 1~3pin

- B

HVPC2P16
2pin
Ay B
HVIPT,1pin
& @

HVSC1P80
1pin

I

HVC2T80
2pin

bm

€O e gt

ﬂ HVC\

8MM
1~3pin

150-180

Amphenol Automotive Connectors by Current (China)

HVC2P10
2pin

14

HVPC2P17
2pin

LR

HV2P12
2pin

ogd
Y
= R

12MM
1~3pin

250

Swapping
2pin

AT

SIPT120
1pin

@ %
HVMC2P
14
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350 500
+



Amphenol Automotive Connectors by Current (Europe)

Surlok AK1
90°

AK2+ 180°

AK2 90°

fe

AK2 180°

4

AK2+ 90°

HVAux
receptacle
4pol 4mm

HVAux
connector

4pol 4mm

P

HCC 3,6
connector

S

8mm Inline
Connector

<16

50

85

95

HVC 6mm
3+2pol
connector 8mm Active
180° Pin lock
Rated Current (Amps)
100 160

"

&

oo

"
¥ NP

HVAC
recepta
cle 6pol
8mm

HVAC
recepta
cle 3pol
8mm

HVAC

connector

3pol M5 i
- s

HVAC
connec
tor 3pol

180

HVDC
connec
tor 2pol

8mm

HVDC
recepta
cle 2pol

220

R8S 14mm
120A-410A
A
&
HVDC
receptacle
2pol 14mm
- %
HVC 8mm
3+2pol
connector
HVDC 180°
connecto
r 2pol
245 320 500




Amphenol & Sustainability

2023 SDG Goals

CLEARWATER
ANDERNTATION

T
b 6.4 Clean Waterand
Sanitation
By the end of 2030,
Amphenol will reduce
total water withdrawal of

top 20 sites by 15% vs.
2021 levels.

12.2 Responsible
Consumption and

' Pradu

By the end of 2025,
Amphenol will canduct a
detailed analysis of its
cardboard and plastic
packaging use to
suppart future

| packaging optimization

| efforts.

By the end of 2030,
Amphenol will increase
our use of renawable
energy to 50% for
energy used at our
facilities.

12.4 Responsible
Consumption and
' Production

|
By the end of 2025, |

Amphenol will assess the |
use of PFAS in products

and processes across its
manufacturing locations.

EECENT WORK AKD
ECOMONIC GRINTH §

B.7 DecentWork and
‘I Economic Growth

By the end of 2025,
Ampheno| will enhance
ESG elements in existing
supplier auditing
programs and conduct
audits for suppliers in
the highest ESG risk
category.

ﬂ 13.1 Climate Action ‘
|
|

By the end of 2025,
Amphenal will reduce
revenue-narmalized
Scope 1 and 2 emissions |
by 15% compared ta our |
20217 levals.,

- ———— = b

11.5 Sustainable Cities
nd Communities

By the end of 2025,
Amphenal will ensure
our business continuity
plans address issuss
related to physical risks
as per TCFD for the top
20 manufacturing

| locations.

FEACE :I.SF ]
KNS
PENT ITI l\"

16.2 Peace, Justice an:
| Strong Institutions

By the end of 2025,
Amphena| will deliver
enhanced training on its
health and safety
reqguirementsto all
Amphenol businesses

| worldwide.

Qﬁ E%

SUSTAINABLE
DEVELOPMENT

GCALS

@m




EAC+: Sustainable Electric Architecture Casings — LCA

Pre-estimation of the life cycle assessment - CO2eq of comparable housings*

42
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g £ S
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g © £
I T 2
S 13 @@ 10@ ol
© 5 2
. : : =
£
*x
- 0/ b
I fabrication ¥ plastics metal -—-_
-3 -3
Reference: Auminum - Aluminum PA6 Housing + PA6 Housing  PC/ABS Housing PC/ABS PP/UBQ (50%) PP/UBQ
Housing Housing Aluminum + Steel + Aluminum Housing + Housing + (50%)
59% Recycling  100% Recycling Sheet** Sheet Steel* Sheet ** Sheet Steel** Aluminum Housing +
Sheet** Sheet

steel**




EAC+ Current status and first samples

First metal sheet

forming tests

(aluminium & steel) Integrated metal
sheet forming &

injection molding

first pre-samples
.. A (Januar 2023)

pre-sample
molding fool
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