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SCHWEIZER - MORE THAN PCBs

C» SCHWEIZER
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BFab in Jintan, China in progress
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PCBs FOR TOMORROW‘s MOBILITY Q® SCHWEIZER

SENSE COMPUTE/ ACT
CONNECT

U

E-MOTOR
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PCBs FOR TOMORROW:*s MOBILITY C» SCHWEIZER

SENSE COMPUTE/ ACT
CONNECT

FR4 Flex Bond HDI Heavy Cu IMS Combi Board
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CO2 TARGETS DRIVE THE
DIVERSITY IN POWER TRAIN ... @ SCHWEIZER

- 48V,

EV (HV)

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

BETTER PERFORMANCE, RELIABILITY, SCALABILITY @ MORE MINIATURIZATION
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EVOLUTION OF CONNECTING COMPONENTS @ SCHWEIZER

Using the PCB as a functional space !
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Smart p? Pack
(Power Embedding)

60%
Higher Performance
(@ 48V) Systems
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,» ANEW MASTERPIECE OF POWER ELECTRONICS* Q} SCHWEIZER
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p2 PACK® - THE “DRIVES SOLUTION”! @ SCHWEIZER
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SAME CHIP SIZE COMPARED @ SCHWEIZER

Embedding Solution Discrete Package Solution

- -
. Target Data Sheet JAUE303N08S5N009 . |AUT300NO8S5N012
Infineon Infineon

OptiMOS™-5 Power-Transistor

OptiMOS™.5 Power-Transistor

Product Summary Product Summary

Vs 80 |V =N RoHS Vis 80 |V
R ot @ R
DS(O N) > | Rosianimax 09 [mo Soined DS(O N) = | Roseen 12 |mo
Die Size 30.25 |mm?® I 300 | A
Die Thickness 100 | pm
Maximum ratings, at 7;=25 °C, unless otherwise specified I D(m aX)
o - | |
Maximum ratings, at 7;=25 °C, unless otherwise specified D (maX) Parameter Symbol Conditions Value W Unit
1
Parameter Symbol Conditions Value \v Unit Continuous drain current Io To=25°C, Vag=10V" I 300 A I
Continuous drain current™? I T¢=25°C, V=10V I 460 A I Te=100°C, 200
102
T=100°C, Vee=10V 360 Ves=10V

Rpsiony: 30% higher (worse)

I p(max): 35% lower (worse)
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THERMAL IMPROVEMENT Q SCHWEIZER

Discrete Power MOSFET

1 I:QTH (Chip - Heat sink)

Inlay Board _
Heatsink
1 -30%

Smart p2 Pack

.""""""".' RTH(Chlp'HeatS|nk)
Heatsink
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60% Performance gain* w/ Smart p? Pack Q} SCHWEIZER

Smart p2 Pack
(embedded MOSFETS)

EECCTTTN

PCB + TOLLFET

= Ron: 30% improved
= Rth: 30% improved

= + 60% Power

1 6 O % * Source: (Ontinental®
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GROUNDBREAKING CHIP EMBEDDING
TECHNOLOGY BOOSTS SYSTEM PERFORMANCE

SCHWEIZER

OF 48 V MILD HYBRID SYSTEMS BY 60%

Market News

Reducing CO; in fraffic: Conti

Joint relesse by Infinson Technalogies AG and Schwelzer Electanic AG

first player to i

2 SCHuEIZER
Press Release o

May 06, 2019

Joint release by Infineon Technologies AG and Schweizer Electronic AG

Reducing CO; in traffic: Continental first player to implement innovative
technology from Schweizer and Infineon for 48 V systems

Schramberg / Munich, Germany — 6 May 2019 — Schweizer Electronic AG and Infineon
Technologies AG have developed a new fechnology for the mild-hybridization of cars: chip
embedding for Power MOSFETs. It will significantly improve the performance of 48 V sys-
tems while reducing their complexity. Continental Powerirain will be the first player to adopt
the technology.

“Embedding Power MOSFETs will open a new chapter of possibilities for the electrification
of mild hybrid cars.” said Dr. Rolf Merte, CEQ at Schweizer Electronic. “The fact that one of
the world's leading automotive suppliers has chosen our technology confirms its potential.”

With chip embedding, the Power MOSFETS are no longer soldered onto a circuit board but
integrated within. "The resulting thermal benefits allow a higher power density and board
integration enables further improvements in system reliability” said Dr. Frank Findeis, who
is heading Infineon’s automotive MOSFET business. “These advantages result in higher
power or more cost effective 48 V systems.”™

As a first application, Continental Powerirain has decided to implement the new technology
in a 48V starter generator for vehicles from a major European carmaker.

“Chip embedding allows us fo increase electrical power by 60 percent compared to a tradi-
tionally designed system,” said Dietmar Voot, System Technical Project Leader at Conti-
nental Powertrain.
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Groundbreaking chip embedding technology boosts
system performance of 48 V systems

Infineon

Technological advantages of chip embedding

> Performance improvement of 48 V systems; up to

60% compared to a traditionally designed system = : 1 - —
> Reduction of system complexity and system cost ﬂg— iy o

> Increase of power density, energy efficiency and

reliability
QL BN S

traditionally: f 1
MOSFET soldered on the PCB: then wire bonded

Chip embedding technology:
Infineon OptiMOS ™S5 integrated within the PCB

Project Features

> Power MOSFETSs no longer soldered on the PCB but integrated within
> Low-voltage power MOSFET OptiMOS™5 provided by Infineon

> Embedded power PCB technology called Smart p? Pack® provided by
Schweizer Electronic

> Continental Powertrain first player to adopt the technology
> Used for 48 V starter generator
> Start of production: 2021

¢® scHwEIZER

ELECTRONIC
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Smart p2 Pack @ A GLANCE C» SCHWEIZER

BENEFITS

C t . .
omponents  Current Sense Power & Logic & DC Link on one board

HC + Gate Resistor  Ease of interconnect

Power Suppl . . .

BUS PP Improved loop-resistance system
« Integrated bus bar

*  Miniaturization

Driver IC

e Lowest / best Ron, Rth, Zth & Inductance
» Improved electrical performance
» Higher switching speeds

Heavy Cu
for high
currents

Smart p2 Pack (Cross Section)

Cu Lead-
frame for heat (e e e e o o e o S

. * Improved EMI performance
spreading TIM

* Insulation (optional)

*  Option to be combined with embedded
shunt

» Higher quality & reliability & safety
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CURRENT SENSE SOLUTION: SHUNT EMBEDDING @ SCHWEIZER

embedded Shunt

High-side Low-Side

MOSFET MOSFET

4| Motor Phase

embedded MOS —— |_vosrer M Shunt |

Demonstrator developed by Schweizer Electronic AG
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STRONG THERMAL IMPROVEMENT

Temperature Rise Shunt
Comparison SMT vs. Embedding
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[ mosrer B shunt ] MOSFET

Cross section of Schweizer demonstrator
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C® SCHWEIZER

~

Example

Embedded Shunt: 0.2 mQ
0-300A - 0-60mV
Thermal Dissipation 0 - 18 W

Contact resistance < 1%( Microvias) of
nominal resistance value

AT embedded shunt at max current:
appr. 10 K

Potentials of shunt embedding

=

O O 0O

Hot-Spots on PCB get eliminated
Higher accuracy at min. load current
Smaller shunt for high load currents
PCB space savings

1ge 19



48 V EVALUATION BOARD SMART p2 PACK @ SCHWEIZER

2 x Embedded OptiMOS™-5 Power-Transistors
100V, 330 A, 1.1 mQ
(80V, 460 A, 0.9 mQ in 2"d version)

Features:
= 48V half bridge design

3x M10 connectors

| i 2 i
Non insulated p2 Pack version for DC and Phase

= DC Link w/ hybrid capacitor

= NTC temperature controlled

= Embedded shunt

= Internal supply 15V /5V via 48V

Status LEDs

= Gate driver on board Logic interface by

male multipoint connection

available in September 2019
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2x 3/8% water inlet
= Application note



CO2 TARGETS DRIVE THE
DIVERSITY IN POWER TRAIN ... @ SCHWEIZER

~HV,

EV (48V)

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

BETTER PERFORMANCE, RELIABILITY, SCALABILITY @ MORE MINIATURIZATION
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OVERVIEW POWER DEVICES W/ VOLTAGE CLASSES Q SCHWEIZER

10 MW
power Technology Voltage Class
wvos [N = =
| 1 |
o IGBT Module HV MOS : : : ' :
M::l(l:ﬂe E E : E
10 kW GaN : : |
} I I 1 1 :
& . | | 1 1
. ;ISSFET IGBT + DIOde : : : :
Sllm Discrete - . | . X
IGBT ‘ . I I I I
| MOSFET e i | | :
100 W ! ‘ ‘ . . . i . | |
1 Hz 1 kHz 1MHz frequency : : : : ! !
\% \% \% \% \% \%
Picture Source: Infineon 40V 55/60V 80/100V 400V 600/650V 1200V
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p2 PACK ALLOWS FOR FULL TEST COVERAGE Qg SCHWEIZER

Known Good Die Test Full (Back End) Test Coverage

VS.

= RESULTING IN HIGHER FINAL YIELD, QUALITY & RELIABILITY
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HIGH VOLTAGE p?2 PACK ROADMAP

R&D

Semiconductor: SiC

Materials Processes

Semiconductor: GaN
Materials Processes

p2 Pack
48V 48V Chip embed Tech

MOSFETs @

Die Attach & Test

tested like
"Ny acomponent

Serial Development

C» SCHWEIZER

HV-p2 Pack
1200V

650V

2018
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2019

2020

2021
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@ SCHWEIZER




