
The breakthrough in 48V 
interconnect-technology and 
its roadmap to high voltage 
solutions

October 15, 2019

Dr. Rolf Merte

CEO



04/11/2019 | © Schweizer Electronic AG | SE/ SM Circulation and Publication subject to prior approval by Schweizer Electronic AG | Page 2

SCHWEIZER – MORE THAN PCBs

Strong Partner Network

#3 in Europe, #1 in Automotive in Europe (Production)

PCB Fab in Jintan, China in progress

170 Years Experience
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PCBs FOR TOMORROW‘s MOBILITY

SENSE COMPUTE/

CONNECT

ACT
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PCBs FOR TOMORROW‘s MOBILITY

SENSE COMPUTE/

CONNECT

ACT

Heavy Cu IMS

Inlay

Combi Board EmbeddingRadar FR4 Flex HDIBond
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CO2 TARGETS DRIVE THE
DIVERSITY IN POWER TRAIN …

… ONLY ONE SOLUTION FOR POWER ELECTRONCIS   >> SMART p² PACK®

BETTER PERFORMANCE, RELIABILITY, SCALABILITY @ MORE MINIATURIZATION

TODAY

SCHWEIZER ROADMAP

EV (48V)

HYBRID EV (HV)
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Using the PCB as a functional space !

EVOLUTION OF CONNECTING COMPONENTS
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2021 Goal in Europe

Inlay Board 

Smart p² Pack
(Power Embedding)

60% 

Higher Performance 
(@ 48V) Systems

CO2 59g/km
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„ A NEW MASTERPIECE OF POWER ELECTRONICS“
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p² PACK® - THE “DRIVES SOLUTION”!

01 Leadframe Production02 Die Attach03 Singulated & Tested S-Cell04 Embedding PCB Core05 Assembly of p² Pack PCB06 Lamination of

S-Cell into PCB

07 Laser drilling & VIA Filling08 Structuring
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Discrete Package Solution

SAME CHIP SIZE COMPARED

RDS(ON):  30% higher (worse)

ID(max): 35% lower (worse)

Embedding Solution

RDS(ON) →RDS(ON) →

ID(max)

ID(max)


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THERMAL IMPROVEMENT

RTH (Chip - Heat sink)

Heatsink

-30%

Smart p² Pack

Heatsink

RTH (Chip - Heat sink)

Discrete Power MOSFET

Inlay Board
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60% Performance gain* w/ Smart p² Pack

PCB + TOLLFET
Smart p² Pack 

(embedded MOSFETs)

▪ Ron: 30% improved

▪ Rth:  30% improved

➔ + 60% Power 

100% 160% * Source: 
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GROUNDBREAKING CHIP EMBEDDING 
TECHNOLOGY BOOSTS SYSTEM PERFORMANCE 
OF 48 V MILD HYBRID SYSTEMS BY 60%
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Smart p² Pack @ A GLANCE

TIM

Heatsink

Embedded MOSFET

• Driver IC

• µC

• Power Supply

• BUS

• …

• Current Sense

• DC Link

• Gate Resistor

• …

Insulation (optional)

Smart p² Pack (Cross Section)

Components

Heavy Cu 

for high 

currents

Cu Lead-

frame for heat 

spreading            

BENEFITS

• Power & Logic & DC Link on one board

• Ease of interconnect

• Improved loop-resistance system

• Integrated bus bar

• Miniaturization

• Lowest / best Ron, Rth, Zth & Inductance

• Improved electrical performance

• Higher switching speeds

• Improved EMI performance

• Insulation (optional)

• Option to be combined with embedded 

shunt

• Higher quality & reliability & safety
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CURRENT SENSE SOLUTION: SHUNT EMBEDDING

S
h

u
n

t

+ -

High-side

MOSFET
Low-Side

MOSFET

Motor Phase

Demonstrator developed by Schweizer Electronic AG

MOSFET MOSFET Shunt  
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STRONG THERMAL IMPROVEMENT

Example

▪ Embedded Shunt: 0.2  mΩ

▪ 0 - 300 A → 0 - 60 mV

▪ Thermal Dissipation 0 - 18 W

▪ Contact resistance < 1%( Microvias) of 

nominal resistance value

▪ Δ T embedded shunt at max current: 

appr. 10 K

Potentials of shunt embedding

 Hot-Spots on PCB get eliminated

 Higher accuracy at min. load current

 Smaller shunt for high load currents

 PCB space savings

MOSFET MOSFET Shunt  

Cross section of Schweizer demonstrator
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48 V EVALUATION BOARD SMART p² PACK

Features:

▪ 48 V half bridge design

▪ Non insulated p² Pack version 

▪ DC Link w/ hybrid capacitor

▪ NTC temperature controlled

▪ Embedded shunt 

▪ Internal supply 15 V / 5 V via 48 V

▪ Gate driver on board

▪ Application note  

2x 3/8“ water inlet

2 x Embedded OptiMOS™-5 Power-Transistors

100 V, 330 A, 1.1 mΩ

(80 V, 460 A, 0.9 mΩ in 2nd version)

3x M10 connectors 

for DC and Phase

available in September 2019 

Logic interface by 

male multipoint connection

Status LEDs
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CO2 TARGETS DRIVE THE
DIVERSITY IN POWER TRAIN …

… ONLY ONE SOLUTION FOR POWER ELECTRONCIS   >> SMART p² PACK®

BETTER PERFORMANCE, RELIABILITY, SCALABILITY @ MORE MINIATURIZATION

TODAY

SCHWEIZER ROADMAP

EV (48V) HYBRID

EV (HV)
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OVERVIEW POWER DEVICES W/ VOLTAGE CLASSES

Technology Voltage Class

LV MOS

HV MOS

GaN

IGBT + Diode

SiC

40V 55/60V 80/100V 400V 600/650V 1200V Picture Source: Infineon
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p² PACK ALLOWS FOR FULL TEST COVERAGE

Known Good Die Test Full (Back End) Test Coverage

➔ RESULTING IN HIGHER FINAL YIELD, QUALITY & RELIABILITY

VS.
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HIGH VOLTAGE p² PACK ROADMAP

HV

48V
p² Pack

48V 

MOSFETs

Serial Development

HV-p² Pack

1200V

650V

2019 2020 20212018

R&D 
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......

......

Semiconductor: SiC
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.....

.....

Processes

......

......

Semiconductor: GaN

Materials

.....

.....

Processes

......

......

Materials

.....

.....




