
Amphenol

Amphenol

February 2023

NAATBatt Meeting 2023

1

Connecting 
People and Technology



Amphenol

Comm Air
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Mobile 
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Networks

Defense

>135 Companies in 3 Divisions and 12 Groups ● > 91.000 Employees ● > 12.6 Billion US$ Sales 2022

Amphenol Corporation - 2023
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• 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
• Sensors
• combined stamping/molding
• ...if it moves electrons, we make it!



Global Footprint

35 Amphenol Corp.Amphenol APG Locations

Pirna / Königstein GEAmphenol HQ Wallingford CT

Basov / Pitesti RO

Suzhou CN

48

~12.566

Marktlustenau GE
338

Herrmannsburg GE
118 530

Presov SK
1337

287

Haimen CN
616

Batam ID
365

Chennai IND

648

167

Trstenik SRB
527

Monterrey MEX
1711

Huntsville AL
68

Hays KS
60

El Fahs TN
573

Torino IT
56

Novi MI
35

Nogales MEX
264

Morgantown KY
117

Frankfurt GE

Heilbronn GE
191

Changzhou CN
2122

Sao Paulo BR
58

Bourguiba TN
302

Kocani MK
1610

Barcelona ES
87

Airvault FR
68

Acuna MEX
148

Ostrov / Stare Sedlize CZ
406

R&D

Testing

Project Management

Manufacturing

Status 31.12.2022

HV / EV / eMobilty Products

Data / Connectivity Products

Every Amphenol facility capable of locally producing any Amphenol product



BATTERY PACK

CHARGER MOTOR

POWER 
DISTRIBUTION 

UNIT

MOTOR 
CONTROL UNIT

DC/DC

AC

LOW AND HIGH VOLTAGE CONNECTIONS
FT. RADSOK® CONTACT TECHNOLOGY

AUXILIARY HV/LV 
CONNECTIONS

PASS-THROUGH

BATTERY FLEX AND 
THERMISTOR HARNESS

CABLE ASSEMBLY
MANUAL SERVICE 

DISCONNECT SAE / IEC / GB-T CHARGING

PDU

RIGID AND FLEXIBLE BUSBARS

MOTOR 
CONTROL UNIT

MOTOR 
CONTROL UNIT

DC/AC BIDIRECTIONAL 
INVERTERS

THERMAL RUNAWAY 
DETECTION

PTC

Supporting Mobile and Stationary Sensing & Electrification Solutions

FLUID LEAK SENSOR

PRESSURE/TEMPERATURE
SENSING

MOTOR POSITION/SPEED

TRANSMISSION 
CONNECTIONS

Grid to Wheels Safety, Sensors & High Voltage Electronics 
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Validation 
Instruments

Air Quality
(Gas, PM2.5) 

Vibration, 
Acceleration

Condition Monitoring

Position

Temperature

Pressure

Ceramic 
Pressure

Piezoelectric Ceramics

Accelerometers

Shaft Sensing

Potentiometers

Measurement of toxic gases & oxygen

PM2.5 dust sensing

MEMS type 
gas sensor 

Pressure Sensors

Gas Sensing – CO2

Humidity &
Dust sensing

Validation system

Digital pressure sensors

Level
Concentration

Speed
Pressure

Fluid level & 
concentratio

n
Ultrasonic
, Speed & 
Pressure

Pressure
Temperature

Gas, Humidity
Moisture

Piezoceramics
Ultrasonic/Acousti

c

Temperature
Epoxy Coated NTC

Chip Thermistor

Air in Line sensors

NAVSEA Sensor

Coolant Temp

Combo Temp & Pressure

Oil Temp

Def
og

Outside Air Temp

Boiler Probes

Vibration, acceleration, 
Condition monitoring, 

force, 
Pressure, linear position, 

and level sensing

Sensing:
• Temperature
• Pressure
• Gas concentration
• Current
• Fluid Level
• Concentration
• Speed
• Rotary/Linear Position
• Accoustic /ultrasonics
• Vibration / Acceleration
• Force
• Air Quality
• Particulates / Dust
• Moisture / Humidity
• Process Controls
• Validation Instruments
• …and more

Combining skills and expertise to solve critical issues

From cell manufacturing to battery safety and precision control sensors



Amphenol

Amphenol sensors utilized throughout xEV, Fuel Cell and ESS Applications
Battery:

• Busbar, Cell Temperature – non contact
• Cold plate temperature
• Connector temperature – including non-contact
• Water intrusion/coolant breach
• Early Thermal Runaway Detection (REDTR)
• Cell connection systems
• Current

HP/HX:
• Coolant Temperature, Pressure
• Refrigerant Temperture
• Refrigerant Pressure/Temperature
• Evaporator Temperature
• Position sensors
• Coolant level Sensors
• Current

Motor / Inverter:
• Motor coil temperature
• Motor position/speed
• Inverter FET temperature – non-contact
• Current

Fuel Cell:
• Hydrogen Pressure
• Hydrogen Temperature
• FC Stack Temperature
• Hydrogen leak
• Cathode hydrogen
• Humidification / dielectric / level
• Intake Relative humidity / Temperature / Pressure
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• Highlighted indicates 2022 New Product Launches



 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

Busbars
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 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

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

Size Reduction

Flex Printed Circuit (FPC) Design
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Amphenol Flex Capabilities

Single- and 
Double-layer Flex 
Circuits (FPC)

Power Flex, 
Sculptured Flex 
for up to 100/200A

Rigid-Flex Double 
and Multi-layer
≤16LComponent / Surface 

Mount / Hand Assembly 
and Other Value Added 
Assembly/ Services

Electronic Integration Box Build

Heater Flex 
1W – 300W

High Speed 
Flex High Operating Temp 

Flex ≤200°C

Multilayer FPC
≤12L

Battery Sensing Covers 
(CCS) /Wiring, busbar with 
temp and Cell voltage 
measurement

Laminated Busbar including 
voltage measurement and 
Temp sensing

Battery Flex up to 750mm or
1.2m and now special 
lengths
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New Products from Amphenol

 Laminated Busbar for battery solutions
 New from Sincere
 A complete one piece solution consisting of: Busbar 

(etched/stamped), voltage sensing, flex 
interconnect, other sensing

 Suitable for: Prismatic, Cylinder or Pouch batteries
 Resulting:
 Lower weight, Lower profile, Lower NRE

Cylinder CellsPrismatic Cells
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Amphenol

EV Charging : Plugs & Inlets

CCS1 UL

CCS1 Plug 
HPC LCC 

500A

CCS1 Copper 
125A -350A

CCS1 light 
40A-65A-80A

CCS1 Inlet 
65A – 500A

AC SAE J1772 CCS2 IEC IEC AC GB/TMCS

AC SAE Plug 
16A to 80A

AC SAE – CAC 
32A

CCS2 Plug 
HPC LCC 

500A

CCS2 Copper 
125A -400A

CCS2 light 
40A-65A-80A

CCS2 Inlet 
65A – 500A

MCS LVL 1
Passive
+350A

MCS LCC
Liquid Cooled
LVL 2 1000A
LVL 3 3000A

MCS Inlet
Passive 

LVL 2 1000A

MCS Inlet 
Liquid Cooled 
LVL 3 3000A

Work in Progress 2022

IEC Plug 
16A to 80A

IEC Jumper 
16A to 80A

IEC Jumper 
16A to 80A

IEC AC
Portable 
Mode 1

16A to 32A

AC SAE
Portable
Mode 1

16A to 32A

AC SAE Inlet 
16A to 80A

GBT HPC LCC 
600A

GBT DC 
80A to 250A

GB/T
Combo Inlet

GB/T Inlet
AC or DC

AC DC

Work in Progress 2023 Q1/Q2



Amphenol

Amphenol Industrial Connectors by Current

160A180A

Radlok

PL 300

Surlok Plus™

HVSL 282

HVSL 280

HVSL 633

HVSL 630 HVSL 600 HVSL 800 HVSL 1000 HVSL 1200

BSM

BSM

HVBI R6

EX 402, EX 403,
HVG 404

HVG 406 HVG 492

HVSLS 800HVSLS 600

HVSL 362

HVBI R8

2 PINS 3 PINS

2 PINS3 PINS 2 PINS

1 PIN

2, 3 PINS

1, 2, 3 PINS

2-3 PINS

2 PINS

6 PINS 2 PINS

2, 3, 4
PINS

1 PIN

1 PIN

26 PINS

HVSL 365, 366

5-6 PINS

80A Max40A max

95A Max

40A 50A

HEV 060

HVSL 1400

CHD1400

METAL CONNECTORS PLASTIC CONNECTORS

16 32 40 70 90 100 120 150

RATED CURRENT (AMPS)
180 5000 250 350

32A max

23A 40A

40A 60A

100A120A 150A180A 300A

100A

350A500A

Radlok

1 PIN

100A120A
2-4 PINS

e-Power Lite
PL 120

PL 200

HVBI R10

HVPT

UPC

Surlok Plus™ EMI

e-Power

1 PIN

PL 500

Surlok Plus™
HVPT M

HVSL 364

450A Max cont.

350A Max cont.250A Max cont.180A Max cont.40A max

40A max

32A max

32A max

HVSL 364

4 PINS

250A max

80A max

HEV 080 &
HEVN 080

HEV 100A
100A max

B

S

M

5

A
Tru-Loc®

HC
Signal/Power

A Series
10.5A25A

LVRC

26

5A

13A

35
PINS

LVRC 35

10A



Amphenol

HVC3P63
3pin

<16 16 30 40 60 70 80-120 150-180 250 350 500
+

Rated Current (Amps)

MSD12B
2pin

HVC4P63
4pin

HVC5P63
5pin

HVC6P63
6pin

HVC4P3 
6

4pin

HVC2PG36
2pin

HVRC2P40
2pin

HVC2P60
2pin

HVC2P28
2pin

HVMC2P24
2pin

HVC3P63
2pin

HVC
8MM

1~3pin

HVSC1P80
1pin

HVPC2P16
2pin

IPT, 1~3pin

HVMC 
12MM
1~3pin

HV2P12
2pin

HVPC2P17
2pin

HVC1P12
1pin

HVMC2P 
14

2pin

SIPT120
1pin

IPT
2P80
2Ppin

MPS02
2pin

MPS02
8pin

MPS02
12pin

MPS02
14pin

MPS02
24pin

MPS02
32pin

MPS02
35pin

HVC2P28
2pin

HVC2P28
2pin

HVC2P28
2pin

HVC2P28
2pin

HVRC2P30
2pin HVPC2P95

2pin

HVC2P36
2pin

HVC2P36
2pin

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

HVD3PS
1 to 2pin

HVC2P10
2pin

HVSC1P80MV
D011 to 1pin

HVIPT,1pin

HVC2P40
2pin

HVC2T80
2pin

Swapping 
2pinMSD15

4pin

Amphenol Automotive Connectors by Current (China)



Amphenol

AK2 180°

AK2+ 90°

AK2 90°

8mm Active 
Pin lock

HCC 3,6
connector

8mm Inline 
Connector

AK2+ 180°

HVC 8mm
3+2pol 

connector 
180°

Surlok AK1
90°

HVC 6mm
3+2pol 

connector 
180°

HVAux 
connector 
4pol 4mm

HVAux 
receptacle 
4pol 4mm

HVAC
recepta
cle 6pol

8mm

HVAC
recepta
cle 3pol

8mm

HVDC
connec
tor 2pol

8mm

HVDC
receptacle
2pol 14mmHVAC

connector 
3pol M5

180°

HVAC
connec
tor 3pol

8mm

HVDC
recepta
cle 2pol

8mm

HVDC
connecto

r 2pol
14mm

8mm CPA
lock

<16 50 85 95 100 160 180 220 245 320 500
+

Rated Current (Amps)

Radsok
R8S 14mm

120A-410A

Amphenol Automotive Connectors by Current (Europe)



Amphenol

Amphenol & Sustainability
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EAC+: Sustainable Electric Architecture Casings – LCA

PA6 Housing +
Aluminum 

Sheet**

Reference: Aluminum 
Housing

59% Recycling

PC/ABS
Housing +

Sheet Steel**

-3
PP/UBQ 
(50%)

Housing +
Sheet 
steel**

-3
PP/UBQ (50%)

Housing +
Aluminum 

Sheet**

PA6 Housing
+ Steel

Sheet Steel‘‘

PC/ABS Housing
+ Aluminum 

Sheet **

13

8

22

13

8

-68%

-100%

Pre-estimation of the life cycle assessment - CO2eq of comparable housings*
42

-47%

-85%

-100%

-69%
-86%

C
O

2e
q

in
kg

metal
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Aluminum 
Housing

100% Recycling



EAC+ Current status and first samples

first pre-samples 
(Januar 2023)

Integrated metal 
sheet forming & 

injection molding

pre-sample 
molding tool

First metal sheet 
forming tests 

(aluminium & steel)
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