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> XMC™ MCU
> Hall sensor

> StrongIRFET™/OptiMOS™
> Gate driver ICs

AC Input Off/On Board Battery DC
90V - 250V Charger Management bus
220/\/ Dis-charging Char / Polarity Luad_
ac

—

OffiOn Board Charger stage
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High-Side N-Channel
Control IC
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OptiMOS™ 5 (80V-150V) (infineon
L HAYTHEEFNILR

u OptiMOS™ 5 1000 = OptiMOS™ 5 SuperSO8 § oPUMOST 8 BECHONISNSS o pioe” o TeOTINIENS ‘
s ext best alternative ext best alternative
12 | B Next best alternative 900 ™ OptiMOS™ 3 SuperS08
11 4 800 - 280
a 700 - 200
E
- 8 o 600 - o 200
X 7 £ 500 - Ei
E = G o
T s . E 400 -
2 . = 300 120
l'l!g 3 80
2 200
1 100 - a0
0 - o 0
SuperS08 DZPAK TO-220 FOM,,, Fom, FOM,, SuperS08 D2PAK

Vbat=100V; lload=50A ; D=0.152; f=10kHz

16.00
14.00
12.00
10.00
8.00
6.00

14.09

459 99
1.57

Power Loss [W]

4.00 274 277
2.00
0.00
Psw ON * Psw OFF Pcond * * Ptot [W]
W IPBO72N15N3 4.85 6.50 2.74 14.09
mIPBO73N15N5 3.24 6.31 2.77 12.32

*includes reverse recovery loss (Qrr) and also Qoss loss

Vbat=100V; lload=50A ; D=0.152; f=10kHz

LOSS IPBO72N15N3 [IPBO73N15NS
Ptot [W] 14.09 12.32
Tswich,max Hs [°’C] |~ 126.00 100.00

* *due to Rds,on variation between parts, only Rds,on,max @25C data sheet value was used
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SIEFEZE — TO-Leadless

TO-Leadless

additional 20% Rpg,ny improvement
+ highest current capability (300 A)

D2PAK 7pin

7% Rpsony IMprovement improved
of current capability (180 A)

J%

MREHS

Standard D2PAK
SMD solution
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Voltage
class

250V

200V

150V

100V

80V

60V

40V

30V

(infineon

OptiMOS™ in TO-Leadless

Product type

IPT210N25NFD
IPT111N20NFD
IPTO59N15N3
IPTO20N10NS5
IPTO26N10N5
IPTO15N10NS
IPTO20N10N3
IPTO19NO8NS
IPTO12NO8NS5
IPTO29NO8NS
IPTOO7NO6N
IPTO12NO6N
IRL40T209
IPTOO4NO3L

RDS(on) max.
@VGS =10V [mS'Z]

21 mQ
11.1mQ
2.9mQ
2 mQ
2.6 mQ
1.5 mQ
2 mQ
1.9 mQ
1.2 mQ
2.9 mQ
0.75 mQ
1.2 mQ
0.72 mQ
0.4 mQ



TO-Leadless (TOLL) package - a replacement Cinfineon
for D2PAK 7pin by 60% space reduction

D2PAK 7pin

4.4 mm

4 2.3 mm

Footprint: 150 mm?2 — Footprint: 115 mm?=

30%06 50%0 60%0
footprint height space
reduction reduction reduction
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Conventional Low-Side Gate-Driver IC with
Low-side Gate-Driver IC Truly Differential Inputs
VDD VDD
o IN in+ 33K
ouT
o—EN o= [33k
GND ~ GND
Strong driving strength: 4A/8A
-on“ if Vg ymin = 2.0V ,on“ if V|, minus V,,. > 1.7V
LOff it Vi | max. = 0.8V LOff“ if  V|y, minus V. < 1.5V
Always, versus Gate-Driver GND ! Independent from Gate-Driver GND
Gate-Driver IC GND-Shift may Robust against Gate-Driver GND-Shift
affect input level interpretation +/-150V,,, dynamic and +/-70V static

Risk of false triggering Robust Operation
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Controller —
EN ]@I IN-
GND T T T T T T Tt TTTTT T = Caias Parasitic
2 source
inductance
I Parasitic I ;
= GND
inductance

Truly differential gate driver IC inputs Control inputs NOT
> “On” if delta between IN+ and IN- higher than 270 mV % referenced to gate
> “Off” if delta between IN+ and IN- less than 270 mV driver GND

No risk of false trigger
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3-phase brushless motor

3-phase brushless motor
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MCU

B6 inverter 80V, 100V, 150V, 200 V
OptiMOS™/StrongIRFET™

Gate driver Half-bridge:IRS21271SPBF/2EDL23MO6PJ
Low-side: 1EDN7550B

MCU XMC1300/XMC4000

Hall sensor TLI4961//TL15012B
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FEtBRIF/ MOSFETREFX

REFXTFHBNBNEERZE, BilEiizaIul
m i&ﬂgﬂg;ﬂﬁ ;o M O S F ET%%EE—S Eﬁﬂ%ﬁﬂg;}&ﬁﬁ*ﬂ Polarity Protection Load connection

ELE BRI SE RS '__M

B
; . ' —_—) High-Side N-Channel
Charging control Dis-charging control Control IC
current to
— 1 _m_ _ _EE_ B I
—— — + battery pack
output

+

. MCU | |
.L|— o
fon BMS

High-Side N-Channel
Control IC

1 - Load connection Polarity Protection

> —
1

low-Side N-Channel

-BMSHjth{RIFEBIEMN SR AR, LUZHIZTHE Control 1C
FIREBLRIPINEE
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SRR TR (3REaD)

TR, MOSFETE _ Ton
EEEERE .,

+ Vpssp -

Lstray Polarity Protection Load connection
: IDSSD ‘
Vbattery

High-Side N-Channel + Motor
Bs‘:CeI:y gate driving signal ——  |nverter

output - Drive
B6 topology

4

MOSFET’s turn-on sequence:

tO-t1l: System connection happened
t1-t2: Gate-driving signal delay
t2-t3: MOSFETs start turning-on P 5 5 5
t3-t4: MOSFET at Millar plateau MCUL.
t4: MOSFET keep turning-on

2019.7 restricted Copyright © Infineon Technologies AG 2019. All rights reserved.
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GoodA

Linear mode capability

RDS(on) ( o ,’ | \‘
* . OptiMOS™ Linear FET
HEXFET™ / - | o

0 |
4 \ :
=
[ StrongIRFET™ | > Large Safe Operating Area
) |
E \ '
o I
5 /
2 OptiMOS™ 3
— /

S

OptiMOS™ 5 >
>

Bad Good

Conduction loss performance
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100 V OptiMOS™ LinearFET (infineon
1EBAISOAFNZ At

IPBO17N10ONS IPBO17N10ONSLF

OptiMOS™ 5 OptiMOS™ 5 LinearFET Key benefits

106 s > gﬁ*%ﬁ'tﬁﬁﬂﬁé"ﬁ
in > (RESRE

= = > HRAYRERREISENR

e & ERAEFIEENE
= e

10F a > iﬁfﬂ?ﬁﬁgﬁ
compatible footprint
| | Vo [V] | Vs [V]
O5A@54YV, tie= 10 ms 11.5A@54V, t,sc =10 ms
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148V BB R BT RAMOSFE TR SimIXa28 M FE

Controller 1EDN7550

: <+>b attery

Rin1
PWM_Out O————  —O N+ VDD (

|
l
|
SGNDCT:I-——()IN- OUT_SRC( l
Rin2 L
s —QGND OUT_SNKC : END
|
f
{
|
l
|
« PWM_Outis 3.3V signal :
* Rin1=Rin2=33kQ I l
* Resistor accuracy=0.1% 1 {
E 1
:5 ............ ?m"mJ:Connectto

Load
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Charging control Dis-charging control

Li-ion

—r e
1yl — lxl —b
1 + battery pack

=T
’J output

High-Side N-
Channel driver IC

l

v

Device
Battery protection

Driver IC

Controller IC

Cell balancing

IFX recommendation

OptiMOS™/StrongIRFETT™/OptiMOS™
LinearFET

EiceDRIVER™ 1EDN7550B
XMC1000

BSS314PE H6327/BSS308PE H6327
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Complexity Efficiency Output-

Power

1 10 100 1.000 10.000
output power, watts
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= K)zzCoolMOS™ C7, G7, P7 and CFD7%E{i

PFC and Flyback LLC / ZVS

Racification SIC Qinda

—— @&

Cooalosm™

safe-isolated diver

LY |
A

CoalMiCE™

norHsoated driver

CoalMiCxs ™

safe-isolated diver

3t
i
&6
89
<3
5.
~
N
o)
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>R > xﬁl-.-a—m
> IREE > H&LM‘-*&M > BImLLC
> AEM
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http://www.infineon.com/non-isolated-gate-driver-ic

CoolMOS™ P7{ETFH3thZeFE 28A N FHRY(ILES
chaReR [ A | s | c

nfineon

Topology Flyback Flyback PFC + LLC

Input power/voltage 140 W/230 V¢ 240 W/120 V¢ 570 W/230 V¢

Flyback MOSFET (standard)
500 V, 300 mQ, TO-220 FP

Original MOSFET Flyback MOSFET (standard)
650 V, 440 mQ, TO-220 FP

Infineon CoolMOS™ CoolMOS™ P7

replacement IPA70R450P7S (700 V, 450 mQ)
IPA70R600P7S (700 V, 600 mS)
IPA70R750P7S (700 V, 750 mS)

Efficiency 450 mQ P7: 0.35% higher
(CoolMOS™ P7 600 mQ P7: 0.3% higher

vs. original MOSFET) 750 mQ P7: similar .
Thermals (full load 450 mQ P7: 13°C lower

temperature of 600 mQ P7: 6°C lower

CoolMOS™ P7 vs. original) 750 mQ P7: similar

Conducted and radiated Pass,

EMI of CooIMOS™ P7 with margin > 6 dB

MOSFET price comparision

Competitor F  IPA70R450P7S IPA70R600P7S IPA70R750P7S

> CoolMOS™P7EHRINETEK T EBES, RIIEF A

CoolMOS™ P7
IPA60OR280P7S (600 V, 280 mQ)
IPA6OR360P7S (600 V, 360 mQ)

280 mQ P7: 0.8% higher

360 mSQ P7: similar

280 mQQ P7: 11°C lower

360 mSQ P7: similar

Pass,

with margin > 10 dB

Competitor T

IPAGOR280P7S

{7 MOSFETIRE e
> CoolMOS™P7 fSiFEERIRE TIENThER
2019.7 restricted Copyright © Infineon Technologies AG 2019. All rights reserved.
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IPAGOR360P7S

Infineon Proprietary

PFC & LLC MOSFET (super junction)
600 V, 180 mQ, TO-220 FP

CoolMOS™ P7
IPA6OR180P7S (600 V, 180 mQ)
IPA6OR280P7S (600 V, 280 mQ)

180 mQ P7: 0.5% higher
280 mQ P7: 0.3% higher

180 m<Q P7: up to 11°C lower : :
280 mQ P7: up to 11°C lower

Pass,
with margin > 6 dB

Competitor S IPAGOR180P7S IPA6OR280P7S

'\ BMEBOMELA ->RAER RosnICo0IMOS™
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Infineon solutions for high power industrial battery chargers
_ comprcsuc

. CoolSiC™
- ) PFC diode G6 650 V
New market trends in high power chargers P
0o
. . PFC FET
> High end designs up to 1200 W P7 600 V
> SiC diode in PFC stage CoolMOS™
] LLC FET CFD7 600 V
> Gate driver for PFC and LLC MOSFETs or P7 600 V
Auxillary COOISET™
power supply ICE5GR4780AG
CCM PFC + LLC PFC. EiceDRIVER™
Primary Secondary gate driver 1EDN7511B
PFC FET LLC FETx2 sp o Load EiceDRIVER™
600 V 600 V switch LLC 2EDS8265H
. or
AC S —— , : gate driver 2EDN7524F
3 PFC_ LLC_ | SR IC i Main DC +pulse transformer
gate driver gate driver ! : controller —_—
PFC" ICE2HS01G
PEC LLC Battery controller
controller controller authentication
LLC ICE3PCSO01G
controller
PFC diode i
s OptiMOS™ 5
RFET 30V - 150 V
Auxiliary power supply Opti ™
. ptiMOS™ 5
Load switch 30V - 150 V
Main XMC™
controller 1200/1300
Bettery OrigaT'V'
authentication

2019.7 restricted Copyright © Infineon Technologies AG 2019. All rights reserved. Infineon Proprietary
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OBC DC/DC
Vius 48 V-144 V4,
220V, Boost PEC LLC TTF/HB 14 V.
Device IFX recommendation
PFC MOS 600 V CoolMOS™ P7/P7S
PFC Diode 650 V CoolSiC™ Gen 6
PFC gate driver EiceDriver™ 1EDN/2EDN
LLC MOS 600 V CoolMOS™ P7/CFD7
LLC gate driver EiceDriver™ 1EDN/2EDN
TTF/HB MOS 100 V-250 V OptiMOS™/StrongIRFET™

Controller IC XMC4000
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80—25OV MOSFETSs
REREHISEREE

EMOSFETHIRIETNE
AIMOSFETH#RIETN+=

AT IFIRR

FIFERIRER
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BHA4/MHEXMOSFETHIS

H2FR6

Availabe PN#:

Muli Power G
Feedback  ypc4400  Doman
interface  CPU

HaLL Encoder
age Enable
LED

Encoder
Interface

Motor Corrral ’XMC.M-

Power
mw B0 gy indicafing —;
] k] LED
Field Rotation Speed [RPM] s B Debug USB _|
I Connector
F Use_Poemiometer_On_The_Board = -
Pat_value:
- bid Infineon
Debug
) 40 Connector
Vokagefrequency rafio [myiHz]
€ = - <
£ -0
|
= s
Fleld requency: 0 Hz . - On-boa CAN  HALL Encoder Encoder Mutt Power Board
Fiald Speed [RPM] Debugger  Interface Interface Interface Enable Feedback indicating  Caonnector
LED interface LED

Board_Interfaces.emf

ERMARNE VRXMCRIIRERENRRHERG R

REHETERRIESIRG
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Power PCB:
IPTO12NO8N5
IPTOO7NO6N
IPBO17N10N5
IPBO44N15N5
IPB107N20N3
IPB117N20NFD
IPB200N25N3

Gate Driver
2EDL23N06
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= ) — https://www.infineon.com/cms/en/product/power/mosf
}M_ giﬂﬂ — Product Briefs et/20v-300v-n-channel-power-mosfet/

— Selection Guides — www.infineon.com/toll

— Application Brochures i .
— www.infineon.com/smallsignal

— Presentations L
— www.infineon.com/xmc

— Press Releases, Ads o . )
— www.infineon.com/eicedriver

— www.infineon.com/powermanagement-
selectionguide

— Application Notes
— www.infineon.com/optimos-lowvoltage

— Technical Articles
_ Simulation Models — www.infineon.com/optimos-mediumvoltage

— Datasheets

— Evaluation Boards
— Demoboards

— www.infineon.com/motorcontrolapplicationkit

— https://www.infineon.com/cms/en/product/promopages/Iv-

— Reference Designs

drives-scalable-power-demoboard-platform/?redirld=103443

— Technical Videos
_ Product Information — www.infineon.com/mediacenter

Videos
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