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Power, Isolation and

Signal Integration:

The SIP Gateway to Future
Power Conversion Systems

Presented by MPics Innovations
@ Richard Lum, CEO
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INNOVATIONS

A Confluence Reshaping Power Conversion

Technology Push Market Pull
WBG Devices [ / /g Better
(SiC / GaN) Efficiency

Higher
Reliability

Higher
Switching Speed » ~

Next-Generation

Srnaller Power Conversion Fastar
L Az
Development Cycles

Ll
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Smarter Monitoring
& Management

Higher
Power Density

Form Factor

Cost-Performance

Increasing \
Pressure

System Complexity

OIBIOIONC

( @ Technology push + market pull are driving a new integration era.
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Why Integration Matters
Key Benefits for Next-Gen Power Systems
Our integrated SiP delivers system-level advantages that
drive performance, reliability and time-to-market.
Higher Power Density Lower Cost Higher Performance Enhanced Reliability
e Up to 60% smaller solution ® Reduced BOM count e High CMTI and low * Reinforced isolation for
size propagation delay higher safety
) ¢ Fewer external components
e More power in the same ® Reduced parasitics * Better noise immunity
footprint * Lower assembly and
) system cost e Improved efficiency and * Fewer points of failure,
* Ideal for space-constrained system dynamics longer system life
designs

One Integrated Solution. Many System Advantages.

Enabling higher power, higher efficiency and faster innovation.
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High Voltage Integrated
Power + Signal Isolation in One SiP

Replacing multiple components with a single, high performance SiP

TRADITIONAL APPROACH OUR SOLUTION

Multiple Components One Integrated SiP

Control IC  -=-=---

+
Isolated

Gate Driver

—+

Power Switch ----- Signal
Interface
+

Isolated
DC DC Power ==~~~ e
Transfer

Control IC —» BlEelE1i{els I —> BN B/g\V/='s

Y
WHEEEEE

)

SMPS Controller

f

+ Larger solution size 4
- Higher BOM cost Smaller, Simpler, Smarter,

- More design complexity Built for Performance and Reliability

+ Lower reliability

D))

DE@®EE

COMPACT
Up to 60% smaller
solution size

COST EFFICIENT
Lower BOM and
system cost

HIGH PERFORMANCE
High CMTI, low propagation
delay, high efficiency

HIGH RELIABILITY
Fewer components,
higher robustness

FASTER TIME TO MARKET
Simplified design and
faster development
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Silicon Proven Driver IP and SiP Integration Platform
GaN + Isolation Design IP Pics

Gallium Nitride Power Isolation Control Sense
AlLIP blocks are silicon proven, can be customized and

integrated to custom specifications

Advanced Gate Driver Integration Platform using Silicon Verified IP in XP018 40V Process with

. . R GaN HEMT
On Chip Galvanic Isolated HV Capacitors .
tsolation Driver
PWM+ — _PwM : : Gate Driver Core with —-
PWM- —  input and ; e i cicas) w : - N A
Glitch Filter : Variable / J ~ a 4 wy,
: : Drive | OUTH : -
i~ ~ PLDMOS e — /
Output 4 - 7 y..
cs ?2'2';7.5.?"” DeSAT | . pLESAT - : /4 24 =l
Sense —
SDI — HV Gl Cap = — =M
FE{S } Juarr | e > A .
spo SPI to UART Mirror miner || e = =
sck Controller S Clamp -
{Control uART ywo Primary IC
1 ) +/- inputs,
Register HV GI Cap Die Temp . . i
i Senser Fault / diagnostic Drive IC
T Yorve. — ouTH Reporting Gate Driver Core
NLDMOS
. Output
INT Interrupt /Analog ‘ ‘
II;T/ Agc ML:’X were ADC IsoIAnaItog
e ap b
nour b Ll < - Integrated GaN Package
I NTC Bias e Small form factor
External Isolated f 1
veen Power Transformer C. .
4 T rormed oo vec2 ¢ Reduced parasitic inductance between package and
Flyback DC- Reference Reference | o, Regulated
FB — DC controller eaciB/es] T and Bias | “poersupply | | COM PCB
veer Isolation [ VEE2
¢ Faster switching frequency
[ ] Scalable Isolated Gate Driver Core IP e Improved power efficiency

[ ] Isolated SPI Controller
[ 1 Analog/High Speed Interrupt Feedback Channel
|:| Isolated DCDC / Common Reference and Bias IP

¢ Integrated diagnostics and control
¢ Predictive Analytics for mission critical systems
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Customizable GaN with Monolithic Integration (R, C, LVT, Diodes)
)(fCIbGalvanic Isolation Solutions + )(fCIb GaN Solutions

¢ VISO isolation withstand voltages up to 5000 Vrms for 1 eMode

minute *  650V-750V HEMT

* Designed for operating temperatures of up to 175 °C * 100V-200V HEMT , 4
¢ Allows integrated coupler devices * Schottky Diode Vertical
e Fully IATF-16949:2016 automotive qualified dMode ' '

*  650V-750V HEMT

* Schottky Diode
Monolithic Integration
* Capacitors

* Resistors

* Diodes

* LV transistors

£ Monolithic
| Integration.

1038 SOWD

— — | Schottky Diode |==—-—'f-—

Substrate: [111] Silicon, Tmm thickness
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Work with our Team — Engineer your ldeas into Production

Foundry Design & Package Field Solver Electrical QMS Mass
)(f(] b Verification Design Tools Verification Production
3 [ @:ooen.
hid L MpPrics MpPics MpPics MpPics @ MPICS
ONT \!.!‘.LEMETI INNOVATIONS INNOVATIONS INNOVATIONS INNOVATIONS INNOVATIONS
Collaborate with Custom Analog/ Package design E-Field High Verification IATF-16949, Wafer Probing
several foundries: Mixed signal full chip combining Voltage Study on Gl across ISO9001 System
X-FAB, TSMC, development Precision Field Cap Temperature Front to End Full
Global Foundry, Solver and Qual/ Rel Line Assembly
HHGrace, UNT Design, Layout Thermal Electro-Magnetic HV Reliability/ AEC-Q/JEDEC
Simulation, and Optimization Field Study Verification Final Testing with
Verification Safety Standards Over Temperature
TDDB e-model UL (US); Capability
lifetime CSA (Canada)
CQC (China)

IEC60747 (EUR)
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Thank Yow ! Fzallalil o

Do visit us at Hall 5,

BOOTH 3149 ' o, Y
for discussion and demo ! SEMICON LIMPIiCS

We’re

Southeastﬁ

Scan to visit our
Corporate
Home Page to
download these
slides
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