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Power Transistor Division

...................................................... Major Technologies and Advanced Packaging
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Power Transistor Division
PTD Revenues by BUs and Major Focus Applications

PTD revenues 2018 by BUs Major Focus Applications

Industrial
« SMPS & Lighting

* Motor Control
« Energy Generation

Automotive

» Car Electrification
» Chassis & Safety
* Body & Convenience

% of 2018 PTD Revenue

WBG(*) & RF
BU
15%

—

High Voltage
Low Voltage BU

BU 58%
27%

(*) Wide Band Gap

m Source: ST (January 07, 2019)
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Industrial Applications — A Solid Base

ST Leadership in Power Solutions

#2 In SMART FACTORY
INDUSTRIAL DISCRETE ) o

DISCRETE supplier in many
# 1 INDUSTRIAL application domains

« Medical Diagnostic < Building Safe
. g g ty (y HV MOS Super-junctions Share LV MOS i
- Security & systems ~ ()% ShareIGBT & IPM >3O i Lightin b pawer >15% hare in
Surveillance . .. in Home Appliances con\?ersiogn High-End Industrial

Source: IHS Industrial Semiconductor Market Tracker Q4 2018



LV BU Key Markets

__ﬁ

Power Management

Motor Control

Renewable Energy

Automotive
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30+100 V

Ideal for fast
switching operation

30+40V

Ideal for fast switching
operation and reduced
conduction losses

Additional features:
« JFET enhancement
* p-Trench

STripFET “F6”

-Q101

30+80V

Better Rpg X Silicon Area

than past gen

STripFET “F7”

40+120 V

Ideal for
Synchronous
Rectification

Low Rpg X Area

Better performance of
Intrinsic diode

Crss/Ciss ratio
optimized for motor
control

STripFET “F8”

30+150 V

Ideal for Synchronous
Rectification

Best Rpg X Area

Better performance of
Intrinsic diode

Crss/Ciss ratio
optimized for motor
control
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Power - Efficiency

“NF” Series
30V + 200V

Trench

“F7” Series
40V + 120V

“F6” Series
40V + 80V

“H6” Series

Trench
“F8” Series

V + 150V,
30 50 NEW

F8 Series: Top Class Performances, High Power
Integration. Under development.

F7 Series: Outstanding Rps, EMI, and intrinsic Qg
performances
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40V + 120V

Features
&
— Benefit.

life.augmented

Optimized body diode (low

Qrr)

Extremely low thermal

resistance

High current capability ana dissipation

Several package

solutions
Wide product portfolium




40V STripFET™ “F7” at a Glance

STripFET improvement: 7t vs 6" gen

RDS(on) x Area @10V

Features

Order codes | Vps | P0SOM | 1y | proy
STHZBONALLF 7-2

STH2B0N4LLF7-6

40V | 00016 2 (10 A (200 W

FoM @10V

STH320N4F6
STH260N4LLF7

« Lower conduction losses

* Lower switching losses

"’ ° STH320N4F6

STH260N4LLF7
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60V STripFET™ “F7” at a Glance

STripFET improvement: 7t vs 61" gen

RDS(on) x Area @10V

Features
Order code Voa Rpaion max Io
STL220MEFT 60 W 0.0014 © 40 A
STL100NG6LF6 STL220N6F7
FoM @10V

New F7 series

« Lower conduction losses

* Lower switching losses

"’ STL100N6LF6 STL220N6F7
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Intrinsic Diode STripFET F7 VS Competition

Intrinsic diode BVpee=100V

Part number A I————
er f T A& 0 |
% Isd=2A dx\'» e
Test #1 conditions: I=120 A di/dt=100 A/us T;=25° C ; s 1
STP310N10F7 4 77 185 i S e T
= :
Nearest Competitor 4.65 79 225 5 | X

o3
Time=40ns/div

Test #2 conditions: 1I=100 A di/dt=100 A/us TJ:25° C
STP100N10F7 3.2 62.2 98.3

Nearest Competitor 3.6 73.5 132.3

F7 specifically designed to minimize intrinsic diode Qrr

« >20% lower Qrr than best competition

K,’ » Quite good Softness Factor
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STripFET F7 Series Highlights

EMI performances

» Mostimportant MOSFET parameter for good EMI performances:
. Crss/ Ciss ratio
. Crss/ Ciss variation

MOSEET ( Cap ratio \

capacitance Cap ratio Crso/Ciss

D | * Comparison among several LV devices in the market
Ce 6 -

cap ratio

00
I n
(@]

@

v
+
O
[
o

F7 is well optimized with respect to EMI with low Crss/Ciss

(<0.4)

‘ ” Well contained Crss/Ciss variations (0.1 + 0.3)
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CISPR25 Conducted Emissions

Voltage Method

~
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=) 100 @ srhaonarr
% 80— —+— @ Competition A 1
(<D
oo @ Competition B
= 60 ,ﬂg@,ﬂl
2 i NC @ Competition C
© 40 . .
= A . J
S il
3 201§ op \

m
o O
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150kHz 1MHz 10MHz 100MHz \

-

Frequency [Hz] / N

F7 Series

m New STH410N4F7-6AG shows the best EMC performance

Jife.qugmented over all tested components



100V F7 series in DC motor (H-bridge configuration)

Cr/Ci comparison

Soft Cr/Ci curve
shape ensures
good immunity
to HF ringing

<

Co

* Improved switching behavior, without any HF ringing
between gate and source ' T T

* Entire system EMI performance enhancement

4 Aglent 126557 Dac 43 55 i file

Catslog
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STripFET F7»

- Low Voltage MOSFETs

A bunch of success stories with STripFET™ F7 series

LLC Converter— Sync. Rectification
94.00

40V, 60V, 80V, 100V 93.00 ——
92.00 \\ @%" 'i‘_ @

Superior EMI/EMC behavior Z 9100
Outstanding intrinsic body diode = SMPS
o + Sync.
. Aligned to the best competition Rectification
- * O-Ring
88.00 .+ DC-DC
87.00 \
F7 MOSFETs 0 Yaw” 77" Motor Driving ﬁ
—8—STH310N10F7 Infineon OptiMOS 5 « Battery Power
Tools, ¢
+ Forklift, .
~* Pump

Inverter stage

V4

DC Control unit Brushles
158y STM8 [ 1 [ [ 1 s motor
s

l

Sensor and signal

life .C]Ugmerﬁed \ conditioning /




STripFET™ F7 MOSFETs

Focus Application

Syncronous Rectification DC-DC converters

40V automotive-grade
MOSFETs in PowerFLAT™ 5x6

Qs &

Ly
SMPS
AUTOMOTIVE
*
21:513%%2::; Aé%\\// gg;ﬁTS 6 ;523 STL140N4F7AG 40V PFLAT5*6 2.5mQ
STL140N6LE7 60V PELAT5*6 3.2mQ STL285N4F7AG 40V PFLAT5*6 1.1mQ
with logic level STH410N4F7-6AG 40V H2PAK 6L 1.1mQ
12-18-24-36V 3.6V../../18V/36V 24/48/80V batteries
batteries batteries
30/40/60V MOSFET 30/40/60V MOSFET 60/100/150V
(. . )
Motor Driving

STP260N4F7 40V TO-220 2.2mQ
STL160N4F7 40V PowerFLAT 2.5mQ
STH140N6F7-2 60V H2PAK 3.2mQ
¥STH31ON10F7-2 100V H2PAK 2L 2.3mQ
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30V

Packaging

Metallization

Source= I

Channel

JFET Region

Epytaxial Layer

Substrate

Voltage Rating

55V

100 V

500V

—




Through Hole/Module

TO220

*

IPAK 10-247 Max247 HiP-247™

The Long Leads version is
Under AG gqualification

AG eligible

Lys
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Surface Mounting

o

¢ o 9

SO-8
2 -
DEPAK HPAK-6] H2PAK-2| D2PAK DPAK S.I.and D.I
Under
evaluation
* - A <7
SOT-223 LFPAK 5x6 Sl PowerFLAT 5x6 PowerFLAT 5x6 D.I.
Under dev S.I.(WF) (WF)
S F e &~ &
(WF) _Under _Under Under dev 3.3x3.3.(WF)
Under qual fesiability study fesiability study Under fesiability
study

Lys
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High Current H°PAK Package Options

J

KEV Eeatues Aooliezifions RIPPENNBENEING

* High current capability (>120 A) * Motor Control

)

£ s

«  Better Rpg vs standard D?PAK with < Synchronous Rectification

same POA + OR-ing »L
H?PAK With Wires H?PAK With Ribbon
Rps(on) reduction: 22%
H?PAK-7 H?PAK-6 H?PAK-62 H2PAK-2

*SS
G

Full compatible with D2PAK
STHxxxNyzz-2

Pin 4 cut
STHxxxNyzz-6

Pin 2 cut
STHxxxNyzz-62

r All Pins uncut
” STHxxxNyzz-7
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Powerflat Family

*  Low thickness/weight * High power dissipation

* Low Rthj-pcb thermal resistance * High switching frequency operation
* Low parasitic inductance * High current handling

* Low parasitic package resistance * Top side heat dissipation

*  Multiple sources
Small form factor

Configurations

S

)

?  PoWerFLAT 33333
L

Common drain

Lys
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Low operating

Exposed source metalon  top
side
O.

-
Low package profile 0.8mm }
L 4@

-
Lead protrusions with

wettable flanks

\.

temperature
J
N
Outstanding PCB-package
joint reliability
J
)
Higher current handling
capability
J
)
Enables higher power
density
J

AEC-Q101 Qualified

Lys
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-
46% footprint
reduction
compared to DPAK
.

"7

-
Reduced height
package

.

Extremely compact
design

LFPAK

7

External “Gullwings”
leads

.

-

5x6 version single
island, double island
under eval.

.

‘”TTT

AEC-Q101 qualification ongoing

{Easy optical inspection

?—|—{Improved reliability
¢

*— Mechanical
d Robustness

100% Compatible with
second source




Takeaway

- Wide offer of power transistor for both industrial and automotive market

+ Excellent performance of LV MOSFET STripFET F7 technology

* New coming F8 technology to fulfill the gap vs best competition where missing F7 products.
+ All type of package solution available.

» Complete industrialization of new power packages LFPAK 5x6

Lys
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WEB Support

ST App Finder

A Available on the . e
;\ Google play D App Store %\ "%ﬁ?&%

MOSFET

ﬂ

> /4

IGBT

‘,’ Brand new finders, to allow an easier and faster recollect of the most important
information about any power transistor in ST’s portfolio.
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Thank You!

ST stonds for
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