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Key Applications

Gght Electric Vehiclg Cordless Tools

Electric scooter Cordless power tools
Pedelecs Cordless gardening tools
Low-speed cars

Lowest Rp(,,) for highest Space reduction
power density Price/performance

AN AN /
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Market Development of Focus Applications —
f
in LV Drives neor

Segment
CAGR

o '13-'18
2 199 Enabler: - improved battery technologies
@ 200 oo Driver: - biggest growth potential is
E coming from p-cars in China
18% - CO, reduction program
150 9% Forklift - stable industry drives
further growth in electric forklifts
Enabler: - improved battery technologies
Driver: - lower total cost of ownership
100 r--—— N - trend of “green” technology
- increasing demand of BRIC
4% countries
50 F---
Enabler: - increasing share of Li-Ion
batteries and BLDC motors
Driver: - higher flexibility and reduced
0 weight increases share of
12/13 17/18 cordless tools
Cordless Tools [l Forklift Light Electric Vehicles e.g. pedelecs, u-cars
Source:

IMS - Motor Control (non-industrial) 2010; GIA - Press Release of Global Industry Analysts, 2011; Pike Research 2011, 2012
Freedonia - World Power Lawn and Garden Equipment, 2010, 2011; Industrial Truck Association — 20 top lift truck supplier - Report 2009, 2010, 2011, 2012
EBWR - Electric Bike Worldwide Reports 2011, 2012; IHS - Topical Report 2011; IDTech - World Market for EV 2010, own assumptions
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Infineon's Industrial Microcontrollers, Power and@
Sensor Components Complement Each Other
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System Overview LEV, Forklift (infineon

Light Electric Vehicles

Fork lift
Controller
Hg Q‘JQ S _
J::I Q‘JEI 4
................................................... e {Sem—
DC/DC
— Electric scooter Regulators
— Pedelecs | |
— Low-speed cars
—  Fork lift p <
Low Voltage MOSFET Selection Criteria:
Lowest Rpg(on) for highest B \oltage class pending on system voltage (60V - 150V)
power density _
K / B Package type (TO-220, D2PAK, D2PAK 7pin, TOLL)
o J
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System Overview @
- Cordless tools, Vacuum cleaner, RC Toy, etc

( ) |

Cordless Tools G allar
Vacuum cleaner

BLDC Motor [ N l l J ] A Driver Stage
@ DIJ: U‘J: I g
[(A)(=) 1

------------------------------------------------------------------------------

OptiMOS™
30V - 60V
DC/DC
Regulators

)
Low Voltage MOSFET selection criteria:
Space reduction B \oltage class pending on system voltage (30V - 60V)
Price/performance B Package type (TO-220, SuperS08)
N\ J
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Rpsiomymax [mQ] @ 10V

Infineon provides Lowest Rpg o, fOr @
Low Voltage Drives Application

14 4

80 - 5/ Infineon
o 12 4
70 m Infineon 2 Next Best Competitor
—
. 10 4
60 - Next Best Competitor @
50 - Cé 8 -
40 - E 6 4
30 - E:‘
s 4
20 A mg
o e e B W o/ MEIN mmll . .
40 60 75 80 100 120 150 200 250 40 60 75/80 100 150

Voltage Class [V] Breakdown Voltage [V]

Industries Lowest Rpg(oq) in D2PAK 7pin )
‘) B

OptiMOS™ - Technology leader in low voltage MOSFETs

Highest Efficiency and Power Density with
SuperS08 products

With Lowest Rpg(on) (=>reduced parallelization) in all required voltage classes, and

Best Quality (=>high reliability) Infineon offers the right products for Low Voltage
Drives
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Ideal/Real waveforms of Drain-Source-Voltage V¢
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Voltage Spikes due to parasitic inductances @

DC Link

Voltage

Control
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Minimizing the effect of voltage overshoot by pack Infineon
age (nfineon

B Lower Package Resistance can obt
’ * 49 ain more optimized price-performance
/ T ratio

D2PAK . . .
7pin B Smaller Footprint achieves to highe

r power density

TO0220 SS08 D2PAK

Package Resistance

N B [éss Stray Inductivity performs bet
Current Capability ter switching behavior and control

Footprint

Inductivity

Overshoot comparison
same chip
75V
O package !nductance: low oy
package inductance
reduces ringing v ———
- Super SO8 has /
significantly lower . 8.
ringing than TO-220 — o0 &
solution 50V /’ — o220l Ls
45V 1 T
10A 15A 20A 25A 30A 35A 40A 45A 50 A
output current
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TO-Leadless Packaging Technology

worlds lowest ohmic MOSFET:
IPTO04NO3L

0.4AmOhmmax; 30V

afineon

Size
* 60% space reduction of standard
D2-Pak size

Interconnect
 up to 5*500um Al-bondwire
» <0.25mOhm package resistance

Electrical performance
* up to 300A I4-dc

Reliability
* very low Ry, — up to 30% lower
RDS(on)

* Enables a visual inspection due to
Tin plated grooved leads

» Better EMI due to reduced parasitic
inductances (cut by half)

» High reliability due to improved
solder contact area — reduced electro
migration



TO-Leadless Packaging Technology

afineon

Footprint: 150 mm? — Footprint: 115 mm?

30% 50% 60%
Footprint Height Space
Reduction Reduction reduction

2014-04-29 Copyright © Infineon Technologies AG 2014. All rights reserved.
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Measurement Data: Cinfineon
TO-Leadless vs. D2PAK 7Pin, 48V,,, 80A

Turn-on Turn-off

E;bﬁVéF. : [ : ]

:Driver

11 Apr 2013
06540 % D15 065,40 % 10:14:57

IPTO20N10N Drwer N

‘Driver
. O/P .
. :

(‘h]';[]n\' ISR A I




Measurement Data: @
TO-Leadless vs. D2PAK 7Pin, 48V,,, 80A

IPBO25N10N3 G IPTO20N10N3

100V, IPBO25N10N3G, D2PAK, 48V, 80A 100V, IPTO2xN10N3G, Toll, 48V, 80A
110 ¥

At =00:55:04 95

—————— At=1:18:36
,,,,, o 83,87 b e
AT _cap =43,15°C — AT _cap = 43,55
AT_Q6 = 74,13°C AT_Q6=71,77°C
85 1
AT h=72,44°C AT_h=68,02°C
75
©
2 3 s
; —T_cap 2 w—T_cap
g —T_mos_V_Q6_high i —T_mos_V_Q6_high
E S
H L

T _mos_V_Q8_low

e T_mos_V_QB_low
e T_heatsink ——T_heatsink
45
35 .
jump from
100A to 80A
25
. 1222
o ¢ T 3 1 0:00:00 0:15:00 0:30.00 0:45:00 1:00:00 1:15:00 1:30:00
0:00:00 0:15:00 0:30:00 0:45:00 1:00:00 1:15:00
Time / hh:mm:ss

Time / hh:mm:ss

AT gasmin~70°C AT @asmin<59°C

More than 15% reduction in losses with TO-Leadless (IPTO20N10N3)
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Parasitic parameters of high current packag infineon
' Cinfineon

Package Resistance

Current Capability

Footprint

Inductivity




OptiMOS™ Product Portfolio Cinfineon

Products by Voltage Class and R, in Various Packages

Voltage class [V]

250 20— 1) 5
200 | 10,7 e ————————————— © 00
150 | 5.0 e O()

120 | 3.6 —— 04

100 | 2.0 ) 78

80 | 1.0 e 34

75 | ) . 45

60 | 0.75 e 150

40 | 1.0 e 17

30 0. 4 m——" ) )

25 0.8 —— 6.0

20 1.95 30

0.1 1 10 100 1000

Rps(on) Max @10V [mQ]

QOQQ@QQH e O 5

TO220 TO220-FP D2PAK I2PAK D2PAK 7Pin TO-Leadless DPAK SuperS08 S308 CanPAK™ M CanPAK™S
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Infineon Best in Class OptiMOS™ Products

SS

D2PAK-7

Gafineon

IPBOOINO3L G IPBO34NO3L G IPPO34NO3L G | BSCO11NO3LS (1.1mQ)
IPTO04NOSL (0.4mQ) (0.95mQ) (3.4mQ) (3.4mQ) BSCO11N03LSI (1.1mQ)
IPBO11NOAL G IPBO15NOAL G IPPO39NOAL G | BSCO10NOALS (1.0mQ)
(1.1mQ) (15mQ) (3.9mQ) BSCO10NOALSI (1.0mQ)
IPBO11NO4N G IPBO15NO4N G IPPO15NO4N G
(L 1ma) CLomay L om) BSCO17NO4NS G (1.7mQ)
IPBO16NO6L3 G IPBO19NO6L3 G IPPO37NO6L3 G BSCO28N06LS3 G
(1.6mQ) (1.9mQ) (3.7mQ) (2.8mQ)
IPTO07NO6N (0.7mQ) |IPBO1ONOBN (1.0mQ) 'PB‘zﬂ’\r'r?g’)\B G ||PP020NO6N (2.0mQ)| BSCO14NO6N (1.4mQ)
IPBO20NE7N3G | IPPO23NE7N3 G BSCO36NE7NS3 G
(2.0mQ) (2.3mQ) (3.6mQ)
IPBO19NOSBN3 G IPBO25NO8BN3 G IPP028NO8N3 G BSC047NO8NS3 G
(1.9mQ) (2.5mQ) (2.8mQ) (4.7mQ)
IPBO25N10N3 G IPBO27N1ON3 G IPPO30N1ON3 G BSCO46N10NS3 G
IPTO20N10N (2.0mQ) (2.5mQ) (2.7mQ) (3.0mQ) (4.6mQ)
IPBO36N12N3 G IPBO38N12N3 G IPPO4IN12N3 G BSC077NI2NS3 G
(3.6mQ) (3.8mQ) (4.1mQ) (7.7mQ)
IPBO65N15N3 G IPBO72N15N3 G IPPO75N15N3 G BSCL90N15NS3 G
IPTOSON1SN (5.9mQ) (6.5mQ) (7.2mQ) (7.5mQ) (19mQ)
IPBLO7N20N3 G IPP110N20N3 G BSC320N20NS3 G
(10.7mQ) (11mQ) (32mQ)
IPB200N25N3 G IPP200N25N3 G BSC600N25NS3 G
(20mQ) (20mQ) (60mQ)

New OptiMOS™ technology
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EiceDRIVER™ Compact - the Right Gate Dri (iﬁeon
ver for all Motor Drives

>
(‘
G ¢

)

A
DESAT Protection, =7 ED-o&
TLTO, SOFF, ' =
VCEsat Detection ®m Basic Isolation
(DIN EN 60747-5-2) :
® Functional Iselation Reinforced

Active Miller Clamp, Isolation
Enable, Fault, OCP, (VDE 0884-10)
ASD,
Integr. Bootstrap,
Deadtime, Interlock, Functional Isolation
UvLO,
' -

Consumer & Power industrial

Home Appliances Management naustrd

b

® highly reliable driver ICs with functional
isolation

B small packages e.g. DSO-8 or TSSOP-28
m offers highest cost-efficiency & ease-of use

Copyright © Infineon Technologies AG 2014. All rights reserved. Page 23



System cost reduction in drives using OpthOSTM@
and EiceDRIVER™ C - 2EDL

2014-04-29

Using OptiMOS™ & EiceDRIVER™ C -
reduces your system costs by saving ...

B HV bootstrap diode and current limiter

B external comparator and biasing for SC
protection

B enable circuit

EiceDRIVER™

B gate emitter
resistors

Copyright © Infineon Technologies AG 2014. All rights reserved. Page 24



The new XMC 32-bit MCU based on ARM® Cortew
™-M Characterized by ...

B Performance

B Real-Time and Process Parallelization

B Application specific Integration

B Quality and Robustness

XMCA400 XMCAS00
+ MEM ORY +50 Card
+ ETHERNET + EBU

XMC4200
EMCA100 + MEMORY

ARM Cortex™-M4 Basic Series +GPIOs
WIth DSF, FPU, MPL, DMA

ARM Cortex™ -0

Performance

XMC1300
+ CORDIC
+ ERU

XMC1100
Basic Series

Feature Integration

2014-04-29 Copyright © Infineon Technologies AG 2014. All rights reserved. Page 25



TLES012B for BLDC rotor position sensing with @
best in class delay time

\ 1 TLE5012B Customer advantages

\ . = Reduction of uC load — angle calculation and auto calibration

A = Easy implementation - multiple selectable interfaces
4 1 = High dynamic systems — best in class update rate and delay
~ A time
~y L

= Failsafe operation — active status monitoring

S

/
[ /

; Control Unit
\ . / Selectable Interface

* Hall Switch Mode

« PWM
* |Incremental Interface
« SPI

Sensor

2014-04-29 Copyright © Infineon Technologies AG 2014. All rights reserved. Page 26
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Selection guide for LEV

|
XMC-Microcontroller
|

Controller

K

OptiMOS™ - —— — EiceDRIVER™- -

Brushless r‘—T‘ r|_| F@!

DC Motor = 1 E Driver Stage
-

A4 A
F i - 4 _E_
AEE

L e e e e - — —a

DC/DC
Regulatars

Infineon’s OptiMOS™ for Light Electric Vehicles

ystem Voltage Class | Voltage Class D?PAK 7pin

TO-Leadless
IPPO32N0OEN3 G

_ IPBO20ONE7N3 IPPO34NE7N3

IPBO25NOBN3 G IPBO19NOBN3 G IPPO37NO8N3
IPBO27N10ON3 G IPBO25N10ON3 G IPTO20N10N3 IPPO45SN10N3
IPBO72N15N3 G IPBOGSN1SN3 G IPTO59N15N3

5
T

2014-04-29 Copyright © Infineon Technologies AG 2014. All rights reserved. Page 28
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Selection guide for LEV

Infineon’s EiceDRIVER™ for Light Electric Vehicles

Topology DS0-8 | ps0-14 | Tssop-28

Halfbridge 2EDLOSNOGPF 2EDLOSNOGP)

3-Phase (B6) 6EDLO4NO2PR
6ED003L06-F2

Infineon’s ARM® Cortex™ based Microcontroller Family

afineon

Signal Processing ADC 12-bit

Communication IEEE 15BB Ethernet MAC

Core ARM® Cortex™ M4
CPU Frequency S80MHz 80MHz 120MHz 120MHz
Co-Processor Floating Point Unit
Flash Size 128kB 256kB 512kB 1MB
RAM Size 20kB 40kB 80kB 160kB
Cache 4kB 4kB 4kB 4kB
POSIF 1x 1x x 2x
CCU4 (4ch) 2X 2% 4y 4%
CCUS (4ch) 1x 1x % it
High-resolution PWM (150ps) Channels 4% &x 4y -

P § 2% 4x 4x
A% Demodulator - &y &x
DAC x 2x 2 x

= 1x 1x
Use FS DEV FSDEV FS OTG FS OTG
SDIO/SD/MMC - - v
Serial Channels (UART, SPI, I°C, I°S) 4% 4% &x 53
External Memory I/F - ¥
CAN 2x 2 x 3x

LY BT i Touch Control / LED Display Matrix v v v v

Copyright © Infineon Technologies AG 2014. All rights reserved.
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Selection guide for Power tools
|

XMC-Microcontroller
|

P e — i ™ — — -Fj ™ —
Controller % OptiMOS EiceDRIVER

Brushless [‘—|1 FeN

Driver Stage

|
|
|
|
DC Motor I
|

@i@
AN
J

S OptiMOS™ - ----- EiceDRIVER™ — -
Brushed | | Driver Stage
DC Motor ﬂ .

A
%@
A

L DC/DC
Regulators

Infineon’s OptiMOS™ for Cordless Tools

System Voltage Class Voltage Class
BSCO11N0O3LS BSBO12NO3LX3 G

= 18V - 24V IPPO15NO4N G B5C010N04LS BSBO14N04LX3 G
IPPO24N0EN3 G B5C014N0&NS BSE028N0O6NNZ G

2014-04-29 Copyright © Infineon Technologies AG 2014. All rights reserved. Page 30



Selection guide for Power tools

Infineon’s EiceDRIVER™ for Cordless Tools

Topology DSO0-8 | DS0-14 | Tssop-28

Halfbridge 2EDLOSNOGPF 2EDLOSNOGP)

3-Phase (B6) 6EDLO4NO2PR
6ED003L06-F2

Infineon’s ARM® Cortex™ based Microcontroller Family

System Performance Core ARM® Cortex™ MO
CPU Frequency 32 MHz
[Co-Processor MATH
Flash Size B-200kB
RAM Size 16kE
POSIF 1x
Timers CCU4 (4ch) 1x
CCUSB (4ch) 1x
Signal Processing ADC 12-bit 1x (2% S&H)
Coparator 3Ix
Communication Serial Channels (UART, SPI, I%, I*S) 2 Channel
Application Specific LED Dimming & Color Control v
2014-04-29 Copyright © Infineon Technologies AG 2014. All rights reserved.
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Selection guide for Forklift

I
XMC-Microcontroller
|

Controller

OptiMOS5™ =~ ~ EiceDRIVER™- -

%rgsﬁ‘.l:]cl::;f rE‘ [IE::E EE Driver Stage
Ay T ST
e i

Sensor

DC /DC
Regulators

Infineon’s OptiMOS™ for Forklift Applications

System Voltage Class Voltage Class D?PAK 7pin TO-Leadless

IPBO29NOGN3 G IPBEO10ONOEN IPTOO7NOEN

IPBO25NOBN3 G IPBO19NOBNZ G

IPBO27N10ON3 G IPBO25N10N3 G IPTO20M10N3
72V/ B0V IPB 07 2N15N3 G IPBO65N15N3 G IPTO59MN15N3

2014-04-29 Copyright © Infineon Technologies AG 2014. All rights reserved. Page 32



Selection guide for Forklift

Infineon’s EiceDRIVER™ for Forklift Applications

Topology DS0-8 DS0-14
Halfbridge 2EDLOSNO&PF 2EDL23NO&P)

Infineon’s ARM® Cortex™ based Microcontroller Family

afineon

Core ARM® Cortex™ M4
CPU Frequency S80MHz S0MHz 120MHz 120MHz
Co-Processor Floating Point Unit
Flash Size 128kB 256kB 512kB 1MB
RAM Size 20kB 40kB 30kB 160kB
Cache 4kB 4kB 4kB 4kB
Timers POSIF 1x 1x I 2%
CCU4 (4ch) 2X 2% 4% 4%
CCUS (4ch) 1x 1x 2% %
High-resolution PWM (150ps) Channels 4% 4 4% -
Signal Processing ADC 12-bit it 2% &y 4y
aZ Demodulator - - 4y 4%
DAC it 2x 2 it
Communication IEEE 15BB Ethernet MAC - - 1x 1x
UsB FS DEV FSDEV FS OTG FS OTG
SDIO/SD/MMC - - v
Serial Channels (UART, SPI, I°C, I°S) 4% A 4 4%
External Memory I/F - - - ¥
CAN 2x x it 3x

2014-04-29 Copyright © Infineon Technologies AG 2014. All rights reserved.
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PUPPTa Y | ow Voltage Drives Demoboards (afineon

300W Motor Control SSOS8

300W INVERTER KIT featuring
Infineon's OptiMOS™, ucontroller &
EiceDRIVER™ technology

Key applications:
power tools & pedelecs

Features:

Available to order at

www.infineon.com/motorcontrolapplicationkit
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Benefits of Infineon Components

Reliable and robust products for highest system
durability and reliability

Lowest Ryg(,,) 1.0mQ, 40V in SuperSO8 and
highest current capability up to 300A in TO-
Leadless for highest system efficiency and best
thermal performance

Small form factors for compact design e.g.
SuperS08 30mm?2 leading to reduction of overall
system size and cost

— Evaluation boards for fast prototyping and testing
gq; and in-depth system support enable reduction of
..-;;., development time and cost.

S —————
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Infineon Technologies AG Share: €7.07 +2.26% Home | Whereto Buy | Sitemap | Select Language | Login

'
Inflneon » Cross reference search

Products Applications Technology About Infineon |y Search

Join our free
webinar!

Cordless Power Tool Applicatio

° Register here!

Join our

Enter partial or full manufacturer's device number and manufacturer
Important Notice
Manufacturer's device number Manufacturer All information presented in IFX cross reference search tool is based on IFX best estimate of other
IRF140475 | ‘ International Rectifier El [ Go } manufacturers’ published information at the time this information was collected by IFX. This
information is for suggestion purposes only and shall in no event be regarded as a guarantee of

conditions or characteristics. Customers who are interested in such cross reference will be
encouraged to communicate with IFX local representatives in order to clarify their details of the
needs and requests. IFX is not responsible for any incorrect or incomplete information

Please enter at least three characters in the "manufacturer's device number field”

You searched for "IRF140475"

Easy Solar 10kVA Competitor Competitor Infineon Type Product Order Online Product Information Short Similarity Similarity
Type Name Status Description Grading Info
15 Years Infineon . e e T
IRF140425 International %) IPB30N0452- in production i Coming soon » Single: N-Channel 40V
Rectifier 04 MOSFETs
Products S — S — S
Automotive ICs Automation » Design:)Link 21 Aug 2013 | Business & Financial Press

Cross Reference Tool is supporting to find the right Infineon solution

www.infineon.com/crossReferenceSearch

et g e e e s e e ey e
Microcontrollers Lighting
F3] MOSFETs Medical Solution Finder » all news
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Browse our Product Page for ad. information: www.infineon.com
e " Onhline Chat

@ T [ ——
‘Pr::::(;. Applications Technology About Infineon Search S u p po rt . E _ M a i |
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o - m Call Center
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—
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— Simulation Models B Intusoft Spice
—r— — o B P | B~ B L b Fitud ot Beiated Proisc W Saber
|disoontinued Coming soor T g 0.001 O B S0A m
R
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Re-directs to product pages

a MOSFETs: www.infineon.com/optimos; www.infineon.com/smallsignal

e Microcontroller: www.infineon.com/xmc

e Gate Driver: www.infineon.com/eicedriver
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Always a Step Ahead with Infineon’s Products (lafineon

- \
§ Driver ICs e B

Mlcrocontroller%"’

w—ié'
s €©
MOSFET =~

S

-
Sensors I i
7




Gafineon

Contact point

- ( )

Email : Kyle.Jeon@infineon.com
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(infineon

Innovative semiconductor solutions for energy efficiency, mobility and security.




