Gen 5 fixed frequency flyback controller, Gen 5 quasi-
resonant flyback controller - CoolSET™, CoolMOS™,
CoolGaN and CoolSIC
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What is CoolSET?
» An integrated device with a PWM controller and high voltage MOSFET in a single package

» To perform AC to DC power conversion — Switched Mode Power Supply (SMPS)

PWM controller High voltage MOSFET
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5t generation CoolSET™ for auxiliary SMPS

(infineon

Robustness

» Integrated 700 V, 800 V or 950 V superjunction MOSFET
> Comprehensive protection features

> Auto-restart scheme to minimize interruption

Ease of design

~

Numerous design examples covering both indoor and outdoor
aircon

~

Design tools, guide and application note

~

Reference designs

Broad portfolio

~

Choice of fixed- frequency or quasi-resonant switching scheme

~

Isolated flyback or non-isolated buck topology

~

Highest power delivery up to 43 W
Available in DIP-7 or SMD DSO-12 package

~

AUX power

Auxiliary SMPS in Flyback or buck topology to
perform AC/DC power conversion to power the

@ various system blocks in home appliances.

Flyback

85~265 VAC

PWM
controller

85~265 VAC

Buck

CoolSET™

PWM
controller
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Scalable Platform — From a Few Watts to >60W (Infineon
High power delivery capability in DIP-7 and DSO-12 package

> Offline switch mode power supply

>  Isolated and non-isolated Flyback topology

sszesvac Ml L > Output power up to 42 W - Integrated

y  >60 W with external MOSFET

> Support an output current of up to 700 mA in Buck

PWM
controller

> Robust avalanche rugged CoolMOS™ inside

Overview of lowest DPAK Ry, for 800 V superjunction MOSFETs

d
&
b

85~265 VAC

PWM
controller

DSO012 - 2024 CoolMOS™ C3 Competitor 2 ompetitor CoolMOS™ PT

800 V CoolMOS™ P7 sets benchmark in best-in-class DPAK Ry,




CoolSET™ Switching Scheme

(infineon

| Quasiresonamt Fixed frequency

MOSFET turn ON

Frequency
Operation

Valley Detection

Ivin'vreﬂect

Vds

Ipri

1
PSW_on = E Co(er) (VIN _Vreflection)z fSW

Selectable (based on inductance value)
QRM

Digital frequency reduction up to 10th valley

Vds

Ipri

1

2
I:)SW_on = E Co(er) (VIN +Vref|ection) fSW

Fixed frequency @ 65 kHz, 100 kHz or 125 kHz
DCM or CCM

Not applicable
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Gen 5 fixed frequency flyback controller versus Gen 5 quasi-resonant (iﬁneon
flyback controller - CoolSET ™

Frequency vs load
200
» Lower losses — higher power , _ .

180

» Higher efficiency at full load 160 | ‘ |
> Wider spread in frequency 140 | ' i §

'E 120 §
N X X
W ee — = U NS et A s ) A Y By i
Q?P‘ Re > 100 —xrof _,::;:_:E""
SN er™ g = nPEE T
5\\\1\ o O : 2% p ::' 4
S ni, e222”
. . i =7 .;_';'
> Allows CCM operation (lower output ripple) 40 L CI L
——5QSAG85VAC ~ ——5QSAG 115VAC ——5QSAG 230 VAC ——5QSAG 300 VAC
> Integrated Op Amp — Simple resistor DT T 1T 1
divider feedback - - 5ASAG85VAC - — 5ASAG115VAC = — 5ASAG230VAC = — 5ASAG 300V AC
ivider . | | |
0 10 20 30 40 50 60 70

Output power [W]
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Novel Quasi-Resonant (Patented)

Load
A
Low line High line
1 3 __ Normal
mode
Burst
8 10 } mode
) .
85 150 185 265 AC input

Using the V pin, the controller is able to differentiate between high/low AC line input to set the boundary

of ZC counter operation 2 Vy rer

For low line, the zero crossing counter is allow to work within 1~8 count

For high line, the zero crossing counter is allow to work within 3~10 count

The hysteresis region is determine by RI1 and RI2 settings

(infineon
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Modulate Gate Drive and Propagation Delay function p

VGMEA max. Duty Cycle
—>{ |
Veate (V) L
A 5 Ves | " 1 .
VGATE_HIGH N > S VLSNT—7F _‘ Pa-ut :an :Eq‘{‘Pjrpeat fS
i I >
—» 4— typ t=117ns — Signall - Signal2 .
i Figure11  Dynamic voltage threshold Vcs x
5V Functional description
f > ’ ------- Signal2 — Signal1
| t
Sense Propagation Delay
t (nS) Ipeak2 2 ¢ IOvershootz —> 4,_
IPeak1 v
I imit T / *
|

Overshoot1

> The drive-stage is optimized for EMI

\ 4

> The switch-on speed slows down before it e T t
reaches the CoolMOS™ turn on threshold.

Propagation delay compensation is integrated to reduce the
> The leading switch spike during turn-on is overshoot due to dI/dt of the rising primary current. The Current
minimized limiting becomes more accurate which will result in a minimum
difference of overload protection triggering power between low and
high AC line input voltage.
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Dedicated Pin for Line Over/Under-voltage Protection

|

250 ps N
Blanking -
time ‘L S Q - 3C
R [f
Brown In / Out L
250 ps =
Blanking m @D
time S Q o Ut

N I

2024-04-16

R7
—1
LT

gl

VBUS voltage

VIN pin voltage

q TELEDYNE LECROY
Leerm Uik

" I |
VBUS over-voltage 'detected |
? | B
i | I

+ |

i VBUS voltage back to normal 7}

restricted

VCC pin voltage

MOSFET switching

N\\\\N\&N\N\-\N\\{

MOSFET resume
switching

MOSFET stop switching

Copyright © Infineon Technologies AG 2024. All rights reserved.
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> Vy Pin senses the VBUS voltage

> Line over-voltage protection (LOVP) triggering
point adjustable through series resistors

> Once LOVP is triggered, MOSFET will stop
switching but continue to monitor line
condition right after VCC_ON

> The IC will enter into soft-start if line voltage
resumes normal state



Key feature: BOM savings and ease of design with integrated error (iﬁneon
amplifier for non-isolated topologies

With integrated error amplifier Without integrated error amplifier

85~265 VAC

85~265 VAC ‘I>|’ p

1
1
1l

PWM
controller

PWM
controller

» Ease of design with integrated error amplifier for non-isolated configuration
> BOM savings (e.g. 1x NPN transistor and 1x Zener diode)
» Higher and consistent (e.g. across temperature) regulation accuracy
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Fixed-frequency 800 V /950 V CoolSET™

Absolut maximum ratings

2024-04-16

restricted

Table 6 Absolute maximum ratings
Parameter Symbol | Limit values Unit |Noteor
Min. Max. test condition
Drain voltage Voram v Ti=25°C
ICESXRxx80xZ 800 -
ICE5XR3995xZ 950 -
Pulse drain current I putse A
ICE5%R3995x7 - 5.0!
ICESBRATB0OBZ - 2.6
ICE5XR2280xZ - 5.8°
Avalanche energy, repetitive, t.; limited Eun mJ
by maximal T;= 150°C and Tj s = 25°C
ICE5xR2280xZ - 0.05 Ib=0.40 A, Voo=50V
ICESBR4780BZ - 0.02 I5=0.20 A, Voo=50 V
ICE5xR3995xZ - 0.04 =020 A, Vpp=50V
Avalanche current, repetitive, t.: limited Iar A
by maximal T;= 150°C and Tj s = 25°C
ICE5BR4T80BZ - 0.30
ICE5xR3995xZ - 0.20
ICE5xR2280xZ = 0.40
VCC supply voltage Vee -0.3 27.0 v
GATE voltage Viare -0.3 27.0 v
FB voltage Ve -0.3 3.6 v
VERR voltage Verr -0.3 36 v
CSvoltage Viee -0.3 36 v
VIN voltage Vi -0.3 36 v
Maximum DC current on any pin -10.0 10.0 mA Except DRAIN and CS pin.

Copyright © Infineon Technologies AG 2024. All rights reserved.
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Product and system overview (infineon

5t generation: Fixed frequency flyback controllers and integrated power stages

R > — . The latest iteration of fixed frequency flyback controller
Ln A Ree [ Subbar | WPII‘ S = and CoolSET™ offering high level of integration with an
I - Ryce Dyec —_E .

enhanced, comprehensive suite of protection features.
Ra = o Key features
ng)i CoolMos™ Vi Wiy y
Cr]
An

s
- '_
.
—

' Vi |G .
> Rapid and robust start-up

PWM controller D Zpi—H:‘_ .. . .
H Ry et mde ool f Li > Improve efficiency with frequency reduction

Cycle-by-cycle . . .
oo e . H N » 65 kHz, 100 kHz and 125 kHz switching frequency variant

1 o—— > Supports both isolated and non-isolated flyback and buck
. topolo
= I > Additional protection features
FB

G

# Re

fctive Burst mode I | ' [] Rey > Auto-restart mode
G R N High power integration with CoolIMOS™ P7
-
L

# Optional ICE5G /AR xx  CoolSET™

&
"y

R__(Burst mode detect)

q
J 3‘
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Typical application as isolated flyback and non-isolated flyback infineon
converter &—/

oL T L. w
G G

Bl
T l : |—l—| G f] Rersrue | Snubber Wp[
I |

RV:E [)\'Cl'.
——t

Cvee — :
! I w. i
~ - = ) |
Db [ VCC| GATE ﬁ: Power !

I

|1
1

T Cﬂh 85~265 VAC
i
[ Ri PWM controller : |
Cumrent Made Control I
Cycle-by-Cyde !
GND, current limitation I 1 ] []#RW
)l Digital Confrol |
Error Amy [ °
L | i pifter | £ - | |
4 Optona Active Burst Mode __I Control Unit l > | 21 PWM
Re, (Burstmode detect) | [ =2 Protections & || I , T controller
Ro.cs (Vo feedback) ICE5XSAG controller I | Optocoupler RWH — —

Figurel  Typical application in isolated flyback using TL431 and optocoupler

» |
I L L G Rarm.,P[I] [~Smubber | K] | PR CoolSET™
™ 1 1 T
85 ~ 300 VAC Ruce  Dye ] [ T
I Cvr:l—L-l — h . ]
T - Power w. i
Di-De = = (|: MOSFET A
[] R, vce | GATE] L Dy :
M 85~265 VAC +
—J)— c. -l -
I PWM
PV controller l:‘ controller
[] a Cument Mode Control (ﬁ}l
C)rd&b}r—Cﬂ_:le |
GND current n i
Digital Control
L Error Amplifier
- N
# Optional 7] Active Burst Mode J Control Unit | [ [ |~
Rsa (Burst mode detect) Ll Protections 3 3
ICESxSAG controller 3
o

Figure2  Typical application in non-isolated flyback utilizing integrated error amplifier
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Target applications

(infineon

85~265 VAC

» Offline auxiliary / bias power supply

Isolated/non-isolated flyback

PWM

controller

85~265 VAC

Non-isolated buck

T ﬁ
PWM
controller

TV

Main power SMPS

Adapter Industrial
1

Set Top Box Water Purifier

Aux power SMPS

» Isolated and non-isolated flyback topology (up to 60 W)

> Non-isolated buck topology (up to 700 mA)

Server

2024-04-16
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Key features (infineon

5t generation: Fixed frequency flyback controllers and integrated power stages

»  Key features
— 65 kHz, 100 kHz and 125 kHz switching frequency
— Improved EMI performance with frequency jittering
— Fixed frequency with frequency reduction (up to 2.35x)
— Integrated error amplifier for non-isolated flyback and buck topology (optional)
— Selectable active burst mode entry/exit profile (optional)
— DCM/CCM current control mode
— Cascode configuration for fast & robust start-up operation
— CooISET™ offering with both 700 V, 800 V and 950 V CoolMOS™

> Protection (Auto-restart)
— Adjustable line input OVP
— Adjustable brown IN (optional)
— VCC over/under voltage
— VCC short to ground protection
— Open loop / overload / output short circuit protection
— OTP with hysteresis

» Package
— Standalone controller — DSO-8
— COOISET™ — DS0O-12 and DIP-7
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Portfolio (imeon

5t generation: Fixed frequency flyback controllers and integrated power stages

Max P
85~300 V,c 17 W 23 W 60 W
T,=50°C

ICE5ASAG
External DSO-8 ICESGSAG
DIP-7 ICESAR4770BZS
700 V
DSO-12 ICE5AR4770AG
ICE5AR4780BZS ICE5AR2280CZ
1 DIP-7 ICESBRA780BZ ICE5BR2280BZ [ElEe RS
DSO-12 ICESGR4780AG ICE5GR2280AG ICE5GR1680AG ICESAR0680AG
ICE5BR3995BZ
950V DIP-7 ICE5BR3995CZ

Package

ICE ﬂﬂnﬂ N

- S =JEDEC standard

- “ = JEDEC for industrial

5th Generation applications
PWM controller

Features
Frequency VDS of the integrated MOSFET - A > LOVP+VERR
switching scheme - 70=700V - B - VERR (integrated error amp)
> Q' Quasi-Resonant - 80=800V — C > LOVP (Line input OVP)
» A fixed 100 kHz Variant - 95=950V
> B:fixed 65 kHz » S Controller only — Typ. Rpgon Of the integrated MOSFET
» G :fixed 125 kHz > R:COoISET™ Eg. 2.2Q
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Gen5-FF Product Portfolio Extensions with 950V Integrated MOSFET— (imeon
Buck and 3-Phase Designs

Max
switching 15 W 23 W
frequency

700 V 100 kHz ICES5AR4770BZS

NEw!
100 kHz ICE5AR4780BZS  ICE5AR2280C7Z 'CE5ARSOG8OBZ L_
800V —
65 kHz ICESBR4780BZ  ICE5BR2280BZ
ICESBR3995BZ > 65kHz for Buck topologies
950 V 65 kHz .
ICESBRxxxxBZ CoolSET
ICE5SBR3995CZ -
AC line A C
»  ICEBARXYOOXZX > 100 kHz *> ICESXRXxxxCZ L
»  ICE5BRXXXXXZ = 65 kHz > Line Input over
voltage protection
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Application example:

residential air-condition (Outdoor)

(infineon

+12V

85~265 Vac

I T

Expansion valve

O

CoolSET™

PWM
controller

»-T—Dc
z };ﬂ

T

Sensors

Drivers for relay

+5V

—

Microcontroller

Protection circuit

External memory

2024-04-16 restricted
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Why 5% generation fixed frequency CoolSET™

Strong arguments

Medium
arguments

Soft arguments

Integrated LOVP, brown IN
protection & error amplifier

Frequency reduction

Slope compensation for CCM

V¢ pin short to ground
protection & enhanced OTP

Integrated P7 flyback optimized
CoolMOS™

Cascode configuration

Selectable active burst mode
Entry/eExit profile

Platform support

BOM savings

High efficiency at mid and
light load

High power delivery

Robust system protection

Run cooler with P7
CoolMOS™

Fast & robust startup

Optimize standby power

Fast time to market

(infineon

Save more than 10 components for implementation via discrete
components ~USD 0.05

Reduced switching frequency at mid & light load to achieve higher
efficiency

Highest power delivery in the market of up to 43 W with 800 V CoolSET™

Avoid permanent damage to controller due to vital pins shorted to ground

Avoid looping of protection mode due to absence of hysteresis during
OTP

Simplified and enhanced thermal performance

Utilizing the integrated CoolMOS™ to facilitate start-up with higher
charging current enable faster start-up time

Flexibility in optimizing standby and light load performance with dual
active burst node entry/exit profile to choose from

High design reusability & interoperability across various power & regional
requirements for fastest time-to-market



Demo board availability (1/2) Cinfineon
Generation 5-FF

T I O I = I

REF 5AR4770AG 3W1 Internet
2 EVAL 5BR3995BZ BUCK1 54W 18V No Internet Yes
3 EVAL 5BR4780BZ 450mAl 6.7 W 15V No Internet Yes
4 REF 5AR4770BZS 8W1 8W 12V,5V Yes Internet Yes
5 REF_5BR2280BZ 700mAl 105W 15V No Internet Yes
6 REF 5AR4770AG 13W1 13 W 12V, 15V No Internet Yes
7 DEMO_5AR4770AG_14W1 14 W 15V,5V No Internet Yes
8 DEMO 5GR4780AG_14W1 14 W 15V,5V No Internet Yes
9 DEMO 5AR4780BZS 14W1 14 W 15V,5V No Internet Yes
7 REF 5AR4770BZS 15W1 15W 12V Yes Internet Yes
8 REF 5AR4770AG_15W1 15w 12V, 15V Yes / No Internet Yes
9 REF 5BR4780BZ 15W1 15w 15V,12V,5V No Internet Yes
10 REF 5BR3995BZ 16W1 16 W 15V, 12V,5V No Internet Yes
11 REF 5BR3995CZ 16W1 16 W 12V,5V,5V Yes Internet Yes
12 REF 5GSAG_18W1 18 W 12V Yes Internet Yes
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https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar4770ag_3w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_reference_design_REF_5AR4770AG_3W1-AN-v01_00-EN.pdf?fileId=5546d46265f064ff016686b0cff90689
https://www.infineon.com/cms/en/product/evaluation-boards/eval_5br3995bz_buck1
https://www.infineon.com/cms/en/product/evaluation-boards/eval_5br4780bz_450ma1
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar4770bzs_8w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_reference_design_REF_5AR4770BZS_8W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e7491edc3516
https://www.infineon.com/cms/en/product/evaluation-boards/eval_5br2280bz_700ma1
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar4770ag_13w1/
https://www.infineon.com/dgdl/Infineon-Application+Note+REF_5AR4770AG_13W1+13+W+auxiliary+power+supply+for+air-conditioner+using+ICE5AR4770AG-AN-v01_00-EN.pdf?fileId=5546d46267c74c9a0167ca7c6764011d
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5ar4770ag_14w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_demo_board_DEMO_5AR4770AG_14W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e74923d8351b
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5gr4780ag_14w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_demo_board_DEMO_5GR4780AG_14W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e74914e0350c
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5ar4780bzs_14w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_demo_board_DEMO_5AR4780BZS_14W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e74928d63520
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar4770bzs_15w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_reference_design_REF_5AR4770BZS_15W1-AN-v01_01-EN.pdf?fileId=5546d46261ff57770162056046c3066a
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar4770ag_15w1/
https://www.infineon.com/dgdl/Infineon-ApplicationNote_ReferenceDesign_REF_5AR4770AG_15W1_15W_auxiliary_power_supply_CoolSET-AN-v01_00-EN.pdf?fileId=5546d462689a790c0169398e243065c0
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5br4780bz_15w1
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5br3995bz_16w1
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5br3995cz_16w1
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5gsag_18w1/
https://www.infineon.com/dgdl/Infineon-ApplicationNote_ReferenceDesign_REF_5GSAG_18W1-AN-v01_00-EN.pdf?fileId=5546d46266f85d6301670783808317e8

Demo board availability (2/2) Cinfineon
Generation 5-FF

S/N Part number Output Isolated App note Avall\ISaAl?Flze @
13 DEMO 5GR2280AG 22W1 22 W 12V,5V Yes Internet Yes
14 REF 5GR2280AG_22W1 22 W 15V,12V, 20V No/Yes/Yes Internet Yes
15 REF 5BR2280BZ 22W1 22 W 15V,12V,5V No/Yes/Yes Internet Yes
16 REF 5AR2280CZ 22W1 22 W 15V, 12V,5V No/Yes/Yes Internet Yes
17 DEMO 5GR1680AG 27W1 27T W 12V,5V Yes Internet Yes
18 DEMO_5AR0680AG 44W1 44 W 12V Yes Internet Yes
19 DEMO_5AR0680BZS 44W1 44 W 12V Yes Internet Yes
20 DEMO_5ASAG 60W1 60 W 12V,5V Yes Internet Yes
21 DEMO_5GSAG 60W1 60 W 19V Yes Internet Yes

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



https://www.infineon.com/cms/en/product/evaluation-boards/demo_5gr2280ag_22w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_demo_board_DEMO_5GR2280AG_22W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e7490fd33507
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5gr2280ag_22w1/
https://www.infineon.com/dgdl/Infineon-Application_note_REF_5GR2280AG_22W1-AN-v01_00-EN.pdf?fileId=5546d46269e1c0190169e72ef7b76148
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5br2280bz_22w1
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar2280cz_22w1
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5gr1680ag_27w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_demo_board_DEMO_5GR1680AG_27W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e7492dfb3525
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5ar0680ag_44w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_demo_board_DEMO_5AR0680AG_44W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e7488fe034f8
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5ar0680bzs_44w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_demo_board_DEMO_5AR0680BZS_44W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e748950434fd
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5asag_60w1/
https://www.infineon.com/dgdl/Infineon-Engineering+_report_demo_board_DEMO_5ASAG_60W1-AN-v02_00-EN.pdf?fileId=5546d46261d5e6820161e7488a7a34f3
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5gsag_60w1/
https://www.infineon.com/dgdl/Infineon-Engineering_report_demo_board_DEMO_5GSAG_60W1-AN-v01_00-EN.pdf?fileId=5546d46261d5e6820161e74919c33511

Infineon 5™ generation CoolSET™

Auxiliary power supply evaluation boards for RAC application

REF 5AR4770BZS 8W1
Input: 85 ~ 265 V¢

Output #1: 12 V /450 mA
Output #2: 5V /500 mA

REF 5AR4770AG 15W1
Input: 85 ~ 264 V¢
Output #1: 15V /150 mA
Output #2: 12 V /1000 mA

REF 5BR2280BZ 22W1
Input: 85 ~ 264 V¢
Output #1: 15V /150 mA
Output #2: 12 V /1400 mA
Output #3: 5V /300 mA

@g (infineon

REF 5AR4770AG 13W1 EVAL 5BR4780BZ 450mAl

Input: 85 ~ 264 V¢
Output: 15V /450 mA (6.7 W)

Input: 85 ~ 264 V¢
Output #1: 15V /150 mA
Output #2: 12 V /850 mA

EVAL 5BR2280BZ 700mA1
Input: 85 ~ 264 V¢
Output: 15V /700 mA (10.5 W)

REF 5BR4780BZ 15W1
Input: 85 ~ 264 V¢
Output #1: 15V /150 mA
Output #2: 12 V /800 mA
Output #3: 5V /300 mA

EVAL 5BR3995BZ BUCK1
Input: 85 ~ 460 V¢
Output: 18 V /300 mA (5.4 W)

REF 5BR3995BZ 16W1
Input: 85 ~ 264 V¢
Output #1: 15V /150 mA
Output #2: 12 V /900 mA
Output #3: 5V /300 mA

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.


https://www.infineon.com/cms/en/product/evaluation-boards/eval_5br4780bz_450ma1/
https://www.infineon.com/cms/en/product/evaluation-boards/eval_5br2280bz_700ma1/
https://www.infineon.com/cms/en/product/evaluation-boards/eval_5br3995bz_buck1/
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5br4780bz_15w1/
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5br3995bz_16w1/
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar4770ag_13w1/
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5br2280bz_22w1/
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar4770ag_15w1/
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5ar4770bzs_8w1/

Double output 13.5W design with ICE5GR4780AG — Induction Cooking infineon
800V MOSFET integrated

c c2
it 1t
1 r
22nF 2.20F
c21 c23
1} 1}
1T r
2.2nF 2.2nF
Net Class Net Class c20
1 i 2
m
IR16 13w oo o
. . fovee hy, o [ N i B vy tsvgoo
b2 03 jor ook | fiook P 47uH
P, Teew e A : s B2 o MRe [Ren L2
HV_AC HVAC [Ri8  T20F T2 1SMEG R10 = N ke 00k 00k
10) IMEG 1206 Son s = 820UF A 1000F
| ~ o I Net Class 100R «| 8400209 of 25V X2t
1206 R16B Z SMBJ130A 1:\5 1206 D11 2 9 o
HSMEG | 1206
18 1C11 Axial type RS3MB-1B-F D22
2MEG ! > RS3KE-FPICT-N L2
. 4 1206 6 [oraiN DRAIN L i ) N1y 15V 12 Vo2 15V@0.TA
o8 oo = RI14A DRAIN  DRAIN Pl STPSlﬁﬂ)U o D24
SIM SIM GND = 7 | |
N N 188 R cor o0r _L+f2s ZSA _l+cao 2
lor o) 22pF 6 T psour - 2200F
of o Axial type 4 ne o _W o o of v =
b2
RN . caTE |10
1 2 1 RI2
= - " VIN GND. OAxlaI(ype isiipuen
1o Lo Lom T & Lo
1k TufF T22F 1000 v 22 UF 35 Vi - Jor
= e 50V o
, (7 oo
o ' ! ' ! NG ¢ 0805
~ ’ > R25
! < 4 s
3 > 26 11 10F
5 Cli @b RRER AR xu S CElEY 0805
¥ f=fy— = 25
e RIS W f=K) 4 e=o S =2
Wi e o =1 | o 20k 230nF
§ |
” ° RI4CI10 » 0805
I.-Ig 3l RIAA oo 50V
s )
#E ¥ MLasiqoeze (Lo
o is 13l
2R 0805 /7 7 el
Com 0805

—&— Eff, Vac=85
~——— Eff, Vac=150

88 y OO Eff, Vac=190

Eff, Vac=230
3l Eff, Vac=265

» 85~264 V, (Up to 440 VAC wrong
phase connection)

» 22C Above ambient temperature
» Peak Power: 13.5W

» Isolated output: 15V / 700 mA

» Isolated output: 15 V / 200 mA)

» Standby < 50 mW

Pout_total (W)

2,78 7,78 12,78
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Summary

»  Comprehensive suite of protections
— Robust line input and pin protection
— Auto-restart recovery mode
> High performance
— Frequency reduction for high efficiency at mid and light load conditions
— Integrated CoolIMOS™ P7 superjunction MOSFET
> High power delivery
— Highest power delivery (without heatsink) in the market with 800 V SMD CoolSET™ of up to 60 W
— Highest non-isolated buck output current support up to 700 mA among top tier suppliers
— Integrated slope compensation to support CCM operation
> High integration
— Integrated error amplifier to support direct feedback for non-isolated flyback or buck topology design
»  Wide portfolio
— Choice of 700 V, 800 V and 950 V integrated MOSFET
— Infineon’s first CoolSET™ with 125 kHz switching frequency (on top of 65 kHz and 100 kHz)

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.
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5th generation quasi-resonant infineon
Product / system overview &—/

O ' . M J_ o >  Latest iteration of quasi resonant flyback
——cBUS I:I:ISnubber : controller offering high level of integration
RSTARTUP —|_ with enhanced and comprehensive suite of
85-300 VAC = RVCC DVCC © protection
O
CcvCcC ]-—-l__. Jl
= RZC
O— R"[ , T o Key Features
cz&F L
= L DZC > Rapid and robust start-up
ive > Improve efficiency
Power Mgmt
as @ > Additional protection features
Pl\:/‘l;lr‘r;-e’lftlll;\‘;llgcltl‘jlil river AIE N >  Auto-restart mode
; > High power integration with P7 CoolIMOS™
|h§OUHCE

Feedback

Network

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.




infineon
Target applications &—/
-
“—pC
1.

Adapter Industrial Set Top Box Water Purifier

SMPS

2]

B =

. Aux power SMPS

Aircon

85~265 VAC P —

PWM
controller

»  Offline switch mode power supply

» Isolated flyback topology
> Output power 60 W or less

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



CooISET™: ICE5QRxX80BG (imeon
Product highlights & application schematic

Proposed system approach for SMPS 10 W ~42 W

> NI
T ( < ‘J—_' Cous RstarTup Snubber W ‘ Do C - Cn Voi
Dl I . We1 T o1 T
85 ~ 300 VAC 1 c ‘ Ruvee 4Pvee N —t
VCC — q Ll T
l__LI | o ° D02 éc sz l—_LI sz Vog
1 I DZC ch Wa Wsz T 0z T
Di1~Dus IC -+
vce| zeb| = % =
o I
! CoolMOS™ DRAIN
VIN ‘ Power Management CLP% b
D 8 7
H Ri PWM controller A S N
Current Mode Control |«— . Ru1 Rz Rovs1H H R
Cycle-by-Cycle || Gate ovs3 foc]| & & |Feno
|GND current limitation > Driver cs ving]| ~ &|pvee
Digital Control s w y[=108
FB v Rey ZCDD IS =1
—| ¢ Active Burst Mode i - f "i—{
# Optional = , ,|  Zero Crossing Control Unit i 4{0 C}—‘
i R Opt I C C
RSeI (BUI’St mode level 2) Ly DetECt_Ion ICESQRXXXX s I €L = plocoupler TL431 s 2 DRAINC]| » o |FIDRAIN
Rovsa (Vo feedback) ——  Protections COOISET™ L Rovszﬂ N oy 37 PO
Product highlights
» 800V CoolMOS™ > Digital frequency reduction up to 10" valley @ high line for better light load efficiency
»  2x fast startup achieved with cascode configuration > Robust line protection with adjustable input OVP and brownout protection.
> Improved active burst mode with selectable entry/exit thresholds to lower > All protection to be auto-restart
standby power > Comprehensive protection features to protect the IC and the system from various fault

) _ ) ) _ conditions
> Novel quasi-resonant operation and proprietary implementation for low

EMI
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Why gen 5 quasi resonant ?

Strong arguments

Medium arguments

Soft arguments

Integrated LOVP & brown
IN/OUT protection

Novel quasi resonant switching

Vcc pin short to ground
protection & enhanced OTP

Integrated P7 flyback optimized
CoolMOS™

Cascode configuration

Selectable active burst mode
entry/exit profile

Integration of low Rpgon)
CoolMOS™

BOM savings

Increase efficiency &
minimize audible noise at
light load

Robust system protection

Run cooler with P7
CoolMOS™

Fast & robust startup

Optimize standby power

High power delivery in small
form factor

(infineon

Save more than 10 components for implementation via discrete
components ~USD 0.05

Upsized zero crossing counters to achieve deeper frequency reduction
Narrow active burst mode entry/exit power under different line condition

Avoid permanent damage to controller due to vital pins shorted to ground

Avoid looping of protection mode due to absence of hysteresis during
OTP

Simplified and enhanced thermal performance

Utilizing the integrated CoolMOS™ to facilitate start-up with higher
charging current enable faster start-up time

Flexibility in optimizing standby and light load performance with dual
active burst mode entry/exit profile to choose from

Up to 42 W offering in an integrated device and without the utilization of
bulky heatsink



(infineon
Gen 5 quasi CoolSET™ and standalone controller family

Max Pout
85~300 V¢ 15W 22 W 27 W 32 W 41-42 W 60 W
Ta=50°C

DSO-8

ICESQSBG

DSO-12 ICE5QR4780BG ICE5QR2280BG ICE5QR1680BG ICE5QR0680BG

A — Auto-restart
B — increase robustness

L

—
 ICE | 5| QABG | R|2]2]8[]0]|B_
J \ | J

_ Package

5th generation 7= DIP.7
PWM controller » G =DSO-12/16
Frequency

switching scheme — VDS of the integrated MOSFET

> Q :quasi-resonant » 70=700V

» A fixed 100 KHz Variant > 80=2800V

» B fixed 65 KHz > S controller only | Typ. Rps(ony Of the integrated MOSFET

» G :fixed 125 KHz > R:CoolSET™ Eg.2.2Q

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



Gen 5 guasi resonant demoboard availability

(infineon

DEMO_5QR4780BG_15W1
DEMO_5QR2280BG_24W1
DEMO_5QR1680BG_27W1
REF 5QSBG_33W1
REF_5QR1680BG_30W1
DEMO_5QR0680BG_42W1

~N oo o1 ~AOWDN

DEMO_5QSBG_60W1

16 W Internet
24 W Internet
27 W Internet
33W Internet
30W Upcoming
42 W Internet
60 W Internet

Yes
Yes
Yes
Upcoming
Yes

Yes

2024-04-16 restricted
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https://www.infineon.com/cms/en/product/evaluation-boards/demo_5qr4780bg_15w1/
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5qr2280bg_24w1/https:/www.infineon.com/cms/en/product/evaluation-boards/demo_5qr2280az_24w1/
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5qr1680bg_27w1/https:/www.infineon.com/cms/en/product/evaluation-boards/demo_5qr1680ag_27w1/
https://www.infineon.com/cms/en/product/evaluation-boards/ref_5qsbg_33w1/
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5qr0680bg_42w1/https:/www.infineon.com/cms/en/product/evaluation-boards/demo_5qr0680ag_42w1/
https://www.infineon.com/cms/en/product/evaluation-boards/demo_5qsbg_60w1/https:/www.infineon.com/cms/en/product/evaluation-boards/demo_5qsag_60w1/

(infineon
Summary

» Gen 5 quasi resonant is the first wave of various flyback products to be launched
— Fixed frequency variant and standard grade available to further compliment the portfolio

» Various new features introduced with gen 5 quasi resonant
— Cascode configuration

— Novel quasi resonant switching scheme
— Selectable active burst mode
— Robust line input and pin protection

— Fully auto-restart protection scheme

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.
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Infineon - Inventor of superjunction
Long-standing experience for 19 years

(infineon

CoolMOS™ — Silicon technologies

1998 2001 2004 2005 2009 2011 2012
S5 series I C3 series I CFD series CP series C6/E6 series I CFD2 series CE series
600 Volt 600 Volt 600 Volt 600 Volt 600/650 Volt 600 Volt 500 Volt
2013 2014 2015 2016/18 2016/17 2017 2020 2022
P6 series CE series C7 series* P7 series G7/C7 Gol CED7 * PFD7 * CFD7* S7 * CoolMOS™ 8 |>
600 Volt 600/650/700/ 600/650 Volt 600/700/800/ 600/650 Volt 600 Volt 600 Volt 650 Volt 600 Volt
800 Volt 950 Volt
CoolSiIC™ and CoolGaN™ wide bandgap technologies
2001 2006 2008 2013 2017 2018 2019 2020
| siCdiodesG1 ||  SiCdiodesG2 ||  SiCdiodesG3 ||  SiCdiodesG5 | |  SiC diodes G6 *
600 / 1200 Volt 600 / 1200 Volt 600 / 1200 Volt 650 / 1200 Volt 650 Volt

Worldwide first SiC diodes

release

>

| CoolSiC MOS
50 V /1200 Volt

CoolGaN MOS

>

‘ High power ‘ *Active & preferred series .




CoolMOS™ SJ MOSFET for low power SMPS (<150 W)

600/650 V C6/E6

500/600/650 V C3

Not for new design

1) Optimized for flyback topologies

950 V P79
900V C3 /
800V CE / 800 V P79
800V C3
/ 700 V P70
650/700 V CE
600 V P7
600 V CE | 7
600V P6
500 V CE
Active Active and preferred
Time >
Price-performance I Highest performance

CoolMOS™ SJ MOSFET for high power SMPS (>150 W) and automotive

500/600 V CP

600/650 V C6/E6

500/600/650 V C3

600 V CFD

Not for new design

600V P6
/

} 650 VV CFD2

Active

Time

M rast recovery diode

0 Automotive

600 V P7

600 V CFD7

Active and preferred

2024-04-16 restricted
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infineon
CoolIMOS™ P7 — Smaller Die Size Enhances IC Cost Effectiveness &—/

Best in Class MOSFET

» 950V, 800V and 700V MOSFET

»  Specified avalanche energy for increased robustness

> Bestiin-class Rpg(on Vs die size Overview of lowest DPAK Ry, for 800 V superjunction MOSFETs

> Best-in-class FOM Rpgon) * Eqss; reduced Qg, Cigg and Coqg

900 mQ
> Best-in-class Vggy, 0f 3V

> Smallest V gy, Variation of + 0.5 V

> Integrated Zener Diode ESD protection up to Class 2
(HBM)

CoolMOS™ (3 Competitor 2 Competitor 1 CoolMOS™ PT

800V CoolMOS™ PT7 sets benchmark in best-in-class DPAK Ry,

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



Our recommendation: the cost effective SOT-223 package offers (iﬁneon
smaller footprint while being pin-to-pin compatible with DPAK

DPAK Thermal performance similar to DPAK

> The thermal behavior of the SOT-223 depends on layout of the board and on the power dissipated:

111 mm

4 TI[°C] Piss =250 mW*; 60 mil PCB thickness; 1 ounce copper
85

81.0 ’ Recommended use case

80

— 75 (14-5‘,(: N

Area: 74.7 mm?2 ~— 6.7 mm —»- S T
66.5 @ Y —— @ o0°C
65 A
1 DPAK on DPAK SOT-223 on SOT-223 SOT-223 on DPAK SOT-223 on Foot
footprint reference) footprint footprint -print of DPAK
+20 mm2 Cu
=40mm?2 Cu =8mmz2 Cu =40mm? Cu =60mm2 Cu

Area: 48.9 mm? 18mm
at optimal usage/minimal footprint

Learn more: www.infineon.com/sot-223 www.infineon.com/600v-pfd7

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.
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Recommended 600 - 950 V CoolMOSTM P7 SJ MOSFETSs for AUX
power & PFC stages in Home Appliances

infineon

950 V CoolMOS™ P7 SJ MOSFETs Cocﬁnosm

00 V CoolMOS™ P7 SJ MOSFETs

HBM Ros(on) * Coming soon od do

Cl 19}
R 700 V CoolMOS™ P7 SJ MOSFETs
HBM  Rosey  “Coming soon

class [mQ]

02 |- 600 V CoolMOS™ P7 SJ MOSFETs
A
= ®
4500  HBM  Rogen . ' b ' ' O . . Q" .
2000 class [mQ] ;‘2:5 I}r;.f'((;]n) I e
= 3300 L
o= TO-220 TO-220 FP TO-220 FP TO-252 TO-263
L 2400 TO-247 TO247-4 T0-220 FullPAK NL WC DPAK D2PAK S0T-223 ThinPAK 8x8
s 1200 2000 Industnal Grade
& fpﬁ p— 2000 600 IPP60R600PT  IPABORBDOPT IPD60RG00PT
- 750 360/365 IPP6OR360P7  IPABOR3BOPT IPD60R360P7  IPBBOR360PT IPLBOR365PT
L i) 280/285 IPP60R280P7  IPABDR280PT IPD60R280P7  IPBEOR280PT IPLBOR285PT
900 0 g 1200 180/185  IPWEOR180P7  IPZAGOR180PT  IPPGDR130P7  IPAGOR180PT IPD60R180P7  IPBEOR130PT IPLBOR185PT
450 . & 160 IPP60R160P7  IPABOR160PT
900 = 120125  IPWGOR120P7 IPZAGOR120PT  IPPGOR120P7  IPAGOR120PT IPB60R120P7 IPL60R125P7
600 - & 99105  IPWGOR0S9P7  IPZAGDROSSPT  IPPGDR099PT  IPABOROSSPT IPBEOR099PT IPLBOR105PT
450 750 80 IPWE0R080P7  IPZAGOR0SOPT  IPPGOR0SOP7  IPAGDROSOPT IPBOR0SOPT IPL60R08SPT
360 - 60/65 IPWE0R060P7  IPZAGOR060PT  IPPGOR0OGOP7  IPAGDROGOPT IPBBOR0GOPT IPL60R0BSPT
280 45 IPWE0R045P7  IPZABOR045PT IPBBOR045PT
450 37 IPWE0R037P7  IPZAGORO37PT
24 IPWE0R024P7  IPZAGOR024PT
=
600 IPAGORG00PTS  IPANGORGOOPTS IPAWGORG00PTS IPDE0RGO0PTS IPNSORG00PTS
s 360 IPABOR360P7S  IPANGOR360PTS IPAWGOR360PTS IPDE0R3G0P7TS IPNEOR3IGOPTS
NE 280 IPAGOR280P7S  IPANGOR280PTS IPAWBOR280PTS IPDE0R280P7S
Learn more: 180 IPAGOR180P7S  IPANGOR180P7S IPAWGOR180P7S IPDGOR180PTS

www.infineon.com/coolmos

Home appliance

Small home
appliance

Low power
drives

Recommendation:
SOT-223, the cost-
effective drop-in
replacement
for DPAK

AUX power

)
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http://www.infineon.com/coolmos

infineon

& § § 4§ § o

600 V CoolIMOS™ P7 portfolio

Rps(on)
[mQ] \7/ v
Max. 7,.'
e /. TO220
DPAK ThinPAK 8x8 "~ FullPAK TO220 TO220 FP NL TO220 FP WC TO247 TO247-4 SOT223
600 IPD60R600P7 IPA6OR600P7 IPP60R600P7
360/365 IPD60R360P7 IPB60R360P7 IPL60R365P7 IPA6OR360P7 IPP60R360P7
280/285 IPD60R280P7 IPB60R280P7 IPL60R285P7 IPA60R280P7 IPP60R280P7
) 180/185 IPD60R180P7 IPB60R180P7 IPL60R185P7 IPA60R180P7 IPP60R180P7 IPW60R180P7 IPZA60R180P7
©
E 160 IPA6OR160P7 IPP60R160P7
O]
= 120/125 IPB60R120P7 IPL60R125P7 IPA60OR120P7 IPP60R120P7 IPW60R120P7 IPZABOR120P7
= 99/105 IPB60R099P7 IPL60R105P7 IPAG6OR099P7 IPP60R099P7 IPW60R099P7 IPZA60R099P7
%)
-g 80 IPB60R0O8OP7 IPL60R0O85P7 IPA6OR0O8OP7 IPP60R08OP7 IPW60R080P7 IPZA60R080P7
c
o 60/65 IPB60R0O60P7 IPL60R0O65P7 IPA6ORO60P7 IPP60R0O60P7 IPW60R060P7 IPZA60R060P7
45 IPB60R045P7 IPW60R045P7 IPZA60R045P7
37 IPW60R037P7 IPZABOR037P7
24 IPW60R024P7 IPZA60R024P7
600 IPD60R600P7S IPA6OR600P7S IPANGOR600P7S IPAW60R600P7S IPN60R600P7S
360 IPD60R360P7S IPA60OR360P7S IPAN60R360P7S IPAW60R360P7S IPN60R360P7S
280 IPD60R280P7S IPA6OR280P7S IPAN60R280P7S IPAW60R280P7S
180 IPD60R180P7S IPA60R180P7S IPAN60R180P7S IPAW60R180P7S

HBM : over 2kV

Charger Adapter

EV-Charging
11

[ 1y

— Large Rpg(ony and package variety

— Offering through hole and SMD packages

— Suitable for a wide variety of applications and power ranges

2024-04-16 restricted
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700 V CoolMOS™ P7 product portfolio
Recommended for PFC/flyback topologies**

(infineon

700 V CoolIMOS™P7 SJ MOSFETSs

I-:BM RDS(((zm) ‘
class [mQ] | /// _
TO-220 TO-220 FP TO-251 TO-251 IPAK SL w/
FullPAK narrow lead IPAK SL ISO lead standoff SOT-223 ThinPAK 5x6
2000 IPSA70R2KOP7S IPN70R2KOP7S IPLK70R2KOP7*
1400 IPS70R1K4P7S IPSA70R1K4P7S IPD70R1K4P7S IPN70R1K4P7S IPLK70R1K4P7*
1200 IPSA70R1K2P7S IPN70R1K2P7S IPLK70R1K2P7*
900 IPA70R900P7S IPAN70R900P7S IPS70R900P7S IPSA70R900P7S IPD70R900P7S IPN70R900P7S IPLK70R900P7*
750 IPA70R750P7S IPAN70R750P7S IPSA70R750P7S IPN70R750P7S IPLK70R750P7*
600 IPA70R600P7S IPAN70R600P7S IPS70R600P7S IPSA70R600P7S IPD70R600P7S IPN70R600P7S IPLK70R600P7*
450 IPA70R450P7S IPAN70R450P7S IPSA70R450P7S IPN70R450P7S
360 IPA70R360P7S IPAN70R360P7S IPS70R360P7S IPSA70R360P7S IPD70R360P7S IPN70R360P7S
_* Excluding half and full bridge configurations
2024-04-16 restricted Copyright © Infineon Technologies AG 2024. Al rights reserved. v



800 V CoolMOS™ P7 product portfolio

Recommended for PFC/flyback topologies**

(infineon

800 V CoolMOS™ P7 SJ MOSFETs

HBM
class

RDS(on)
[mQ]

4500
3300
2400
2000
1400
1200
900
750
600
450
360
280

1T0-247

IPWB0OR360P7
IPW8B0R280P7

__* Excluding half and full bridge configurations

2024-04-16

& & &

TO-220

IPP8OR1KA4P7
IPP8OR1K2P7
IPP80R900P7
IPP8OR750P7
IPP8OR600P7
IPP80OR450P7
IPP80OR360P7
IPP80OR280P7

TO-220
FullPAK

IPABOR1KA4P7
IPABOR1K2P7
IPASOR900P7
IPASBOR750P7
IPABORG0O0OP7
IPASBOR450P7
IPABOR360P7
IPABOR280P7

TO-220
FuilPAK
narrow lead

IPAN8BOR450P7
IPAN8BOR360P7
IPAN8BOR280P7

Industrial grade

TO-251 IPAK
LL

IPUSORAKS5P7
IPUSOR3K3P7
IPUSOR2KA4P7
IPUSOR2KOP7
IPUSOR1K4P7
IPUSBOR1K2P7
IPUSOR900P7
IPUSOR750P7
IPUBORG00OP7

TO-251 IPAK
SL

IPS80R2K4P7
IPS80R2KOP7
IPS80R1K4P7
IPS80R1K2P7
IPS80R900P7
IPS80R750P7
IPS80R600P7

TO-252 DPAK
IPD80R4KS5P7
IPD80OR3K3P7
IPD80R2K4P7
IPD80R2KOP7
IPD8OR1K4P7
IPD8OR1K2P7
IPD8OR900OP7
IPD80OR750P7
IPD80OR600P7
IPD80R450P7
IPD8OR360P7
IPD80R280P7

A wide range of products ensure to easily cover all target applications!

SOT-223
IPN8ORAKS5P7
IPN8OR3K3P7
IPN8OR2KA4P7
IPN8OR2KOP7
IPN8OR1K4P7
IPN8OR1K2P7
IPN8OR900OP7
IPN8OR750P7
IPN8ORG0OOP7

ThinPAK 5x6

IPLK8OR2KOP7*
IPLK8OR1KA4P7*
IPLK8OR1K2P7*
IPLK8BOR900P7*
IPLK8OR750P7*
IPLK8OR600P7*

* Coming soon

restricted
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infineon
950 V CoolMOS™ P7 SJ MOSFETSs product portfolio &-/

950 V CoolMOS™ P7 SJ MOSFETs

Industrial grade

L Ffas&n)
class m V//4 /

L 4 ;f
TO-220 FullPAK

TO-251 IPAK LL TO-252 DPAK SOT-223

2024-04-16 restricted

Smart metering
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3700 IPU95R3K7P7 IPNOSR3K7P7
2000 IPU95R2KO0OP7 IPD95R2KO0OP7 IPNO9SR2KOP7
1200 IPA95R1K2P7 IPU9SR1K2P7 IPDO95R1K2P7 IPNO9SR1K2P7
750 IPA95R750P7 IPU95SR750P7 IPDO5R750P7

450 IPA95R450P7 IPU95R450P7 IPD95R450P7




CoolIMOS™ CFD7/PED7Y family offers excellent hard commutation (iﬁneon
ruggedness thanks to outstanding body diode parameters

— Inductor drives reverse current through the body diode of D2 (free wheeling)

sw | — As D1 is switched on again, high-side current leads to commutation of the low-side body
fe—e— diode
wov<=> Ao — High di/dt and voltage overshoot significantly stress D2

FBE} — Stress leading up to destruction in repeated hard commutation

*
t

Fast body diode
— Reduces stress on device while the body diode is not fully recovered

— Provides an extra safety margin for repetitive hard commutation and
reduces design-in effort

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



Gain

(infineon

Normal Operation Capacitive Load (Over Current)
..... L1}
25 500% load A ' | | |
150% load l
1. = = = 100% lpad Vosis | Vosts | |
ZVS in normal 50% load \ ﬂ ‘ /_m_ | ‘/\ |
20 operation ! - lpsts Il > lpsts | |
IR I |
16 VG ateHs A | | | '_ VG ateHs A ‘ | | |
' | | I - : : L 2 >
Il [ || VeateLs I I I [l
1.0 /| [ ||| | ||| I |||
| | I Y | I | I >
L5SCS
11 I | | IS || E | | | |
05 T Il I I | |
T, o 1 | __ | | _
g Lt -100 mV - — V———H———J’{———H-——' U | I \ﬂl -
0OoD 025 050 075 100 126 180 175 200 225 ? f I ? f ' '
FS\-'rFr tCAPLOADl tCAPLOADZ tCAPLOAD2

Resonant converters work in capacitive mode when their switching frequency falls below a
critical value that depends on the loading conditions and the input-to-output voltage ratio.

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



Difference of the internal body diode from the CoolMos family CoolMos iﬁneon
600V P7 and PFD7

IPD60R600P7 iﬁﬁn eon IPD60R600PFD7S Tn fineon

600V CoolMOS™ P7 Power Device DPAK 600V CoolMOS™ PFD7 SJ Power Device DPAK
; P ; CoolMOS™ is a revolutionary technology for high voltage power

The CoolMOS™ 7th generation platform is a revolutionary technology for 1ab - : . h P

high voltage power MOSFETSs, designed according to the superjunction 4 MOSFETSs, designed according to the supedunction (SJ) principle and

L h . pioneered by Infineon Technologies.
CooMOS ™ P7 seres 1 the successor to e CoOMOS™ PO series. I The latest CoolMOS ™ PFD7 is an optimized platform tailored to target
combines the benefits of a fast switching SJ MOSFET with excellent ease cost sensitive applications in consumer markets such as charger, adapter,

of use, e.g. very low ringing tendency, outstanding robustness of body & #}? ﬂ;ﬂ:‘;’.:;gshg:g\;ﬁg all the benefits of a fast switching Superjunction
diode against hard commutation and excellent ESD capability. & 2

MOSFET, combined with an excellent price/performance ratio and state of

Furthermore, extremely low switching and conduction losses make 1 & the art ease-of-use level. The technology meets highest efficiency
switching applications even more efficient, more compact and much by standards and supports high power density, enabling customers going
cooler. towards very slim desians.
Table1 Key Performance Parameters
Parameter Value Unit Table 1 Key Performance Parametar.s
Parameter Value Unit
Vos @ Tymax 650 v Vos @ Timas 650 v
RDStm}max 600 m< Rl:lsronj,maz 600 mi2
Qg.lyp 9 nC Qg.hn 85 nc
ID.puIse 16 A |D,p._.|gg 14 A
Eeee @ 400V 11 pd Ews @ 400V 1.1 [TH
Body diode dig/dt 900 Alus Body diode dir/dt 1300 Alus
ESD Class (HBM) 2 -
Table 7 Reverse diode characteristics
Values Table 7 Reverse diode characteristics
Parameter Symbol - Unit [Note/ Test Condition Values
Min. |Typ. |Max. Parameter Symbol - Unit |Note / Test Condition
Diode forward voltage Veo ; 09 |- V| Ves=OV, l=1.7A, T=25°C Min. |Typ. |Max.
. Ve=400V, [r=1A. dic/dt=100A/s. Diode forward voltage Vap - 1.0 - \'} Vies=0V, Ir=1.TA, T=25°C
Reverse recovery time br : et S |see table 8 V=400V, f=1.7A, dir/dt=100A/ps;
Reverse recovery time te - 47 71 ns S:e table'E-F < IR HS;
V=400V, lr=1A, dir/dt=100A/us;
Reverse recovery charge Qrr - 0.71 - pC _ _ . .
see fable 8 Reverse recovery charge Q. _ 0.10 |020 |uc :’:;d{gg\é,ér—i?& dir/df=100A/ps;
V=400V, lr=1A, dir/dt=100A/us;
Peak reverse recovery current lrm - 9.9 - A see table 8 Va=400V, Ir=1.7A, dir/dt=100A/pss;
Peak reverse recovery current form - 3.8 - A see table 8

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



Difference of the internal body diode from the CoolMos family CoolMos

o950V P7 and PFD7

IPD95R450P7

MOSFET

950V CoolMOS™ P7 SJ Power Device

The latest 950V CoolMOS™ P7 series sets a new benchmark in 950V

super junction technologies and combines best-in-class performance with
state of the art ease-of-use, resulting from Infineon’s over 18 years

pioneering super junction technology innovation.

Table1 Key Performance Parameters
Parameter Value Unit
Vos @ Tj=25c 950 v
Ros(on),max 0.45 Q
Qq.p 35 nC
Io 14 A
Eoss @ 500V 29 pd
Vs 3 Vv
ESD class (HBM) 2 -

950V CoolMOS™ P7 SJ Power Device
IPD95R450P7

infineon

Infineon

Table 7 Reverse diode characteristics
Values
Parameter Symbol - Unit |Note / Test Condition
Min. |(Typ. |Max.

Diode forward voltage Vsp - 0.9 - \' Ves=0V, I=7.2A, T=25°C
Reverse recovery time tr - 707 - ns gg;?zggl\e/l BIF=3'6A' dir/dt=50A/ps;
Reverse recovery charge Qr - 6 - e gg;‘i’g&\é ' 81F=3'6A' diF/dt=50A/ps;

Ve=400V, [r=3.6A, dir/dt=50A/us;
Peak reverse recovery current lrm - 16 - A see table 8

2024-04-16 restricted

IPD9SR450PFD7

MOSFET

950V CoolMOS™ PFD7 SJ Power Device

The latest 950V CoolMOS™ PFD7 series sets a new benchmark in the
super junction (SJ) technologies. This technology is designed to address
Lighting and Industrial SMPS applications by combining best-in-class
performance with state-of-the-art ease of use. Compared to the
CoolMOS™ P7 families, the PFD7 offers an integrated ultra-fast body
diode enabling usage in resonant topologies with markets lowest reverse
recovery charge (Qrr).

Table 1 Key Performance Parameters
Parameter Value Unit
Ves@ T =25°C 950 v
Rosion)max 450 me2
Qg e 43 nC
o 13.3 A
E. @ 500V 30 ud
Body diode dir/dt 1300 Adps
Qs @ 500V 0.1 uc

950V CoolMOS™ PFD7 SJ Power Device
IPD95R450PFD7

Infineon

Infineon

Infineon

Table 7 Reverse diode characteristics
Values i .
Parameter Symbol Unit |Note / Test Condition
Min. |Typ. |Max.

Diode forward voltage Vo - 1.1 - A Ves=0V, Ir=7.2A, T=25°C
Reverse recovery time tr - 149 |- ns ;’g::gg\é BjF=7'2A‘ dir/d=100A/ps;
Reverse recovery charge Qe - 072 |- pc : ;; ‘gg\é BjF=7'2A‘ dir/dt=100A/ps;

Vr=400V, Ir=7 2A, dir/df=100A/ps;
Peak reverse recovery current ferm - 9.3 - A s;e table BF ; H

Copyright © Infineon Technologies AG 2024. All rights reserved.



Differences of the maximum ratings mosfet ruggedness dv/dt

950V CoolMOS™ PT7 SJ Power Device
IPD95R450P7

Infineon

1 Maximum ratings
at Tj = 25°C, unless otherwise specified

Table2 Maximum ratings

950V CoolMOS™ PFD7 SJ Power Device

IPDS5R450PFD7

Infineon

infineon

1 Maximum ratings
at Tj = 25°C, unless otherwise specified

Table2 Maximum ratings

Values : - Parameter Symbol Values Unit |Note / Test Condition
Parameter Symbol - Unit |Note / Test Condition Y :
Min. |Typ. |Max. Min. |[Typ. [Max.
R R =250 . . - - 13.3 Te=25°C
Continuous drain current” I - - ;"‘é Ejgngc Continuous drain current” Io . . as |A TE=‘1 00°C
Pulsed drain current? o pusse - - 43 |A  |Te=25°C Pulsed drain current® Io puse - - 43 |A  [Te=25°C
Avalanche energy, single pulse Eus - = 29 md  |lb=1.8A; Voo=50V; see table 10 Avalanche energy, single pulse Exs - - 29 mJ  |l=1.8A; Voo=50V; see table 10
Avalanche energy, repetitive Eur - - 0.36 |mJd |lb=1.8A; Vop=50V; see table 10 Avalanche energy, repetitive Eur - - 022 |md |[lb=1.8A; Voo=50V; see table 10
Application (Flyback) relevant ) he . 70 . A measured with standard leakage Avalanche current, single pulse Ins - - 1.8 A -
avalanche current, single pulse inductance of transformer of 10uH MOSFET dvidt ruggedness dvidt _ _ 120 Vins |Vos=0...400V
MOSFET dv/dt ruggedness dv/dt = = 100  |Vins |Vos=0...400V Gate source voltage (static) Ves 20 B 20 v static;
Gate source voltage (static) Ves 20 | 20 |V |static; Gate source voltage (dynamic) Ves 30 |- 30 |V |AC(B1Hz)
Gate source voltage (dynamic) Vs -30 - 30 V' AC (f=1 Hz) Power dissipation Por ~ i 104 W To=25°C
P dissipati P - - 104 (W Tc=25"C
Sower sslpation T'M e s c c Storage temperature T -55 - 150 ‘C |-
it f t - - 1 i -
of8ge emperarre = Operating junction temperature T -55 - 150 'C |-
Operating junction temperature T -55 - 150 co |- -
Mounting torgue - - - - Nem |-
Mounting torque - - - - Nem |- - -
- - Continuous diode forward current Is - - 9 A Te=25"C
Continuous diode forward current Is - = 9.6 A Te=25"C - -
- - Diode pulse current? Is pugse - - 43 A Te=25°C
Diode pulse current” J5 puses = = 43 A Tc=25°C Vps=0...400V, / 9A, T=25°C
N 3 3 _ : ps=0...400V, lsp=<= =25°
Reverse diode dv/dt" dvidt - - 1 Vins Vﬁ:g'gag\& lso<=3.6A, Tj=25°C Reverse diode dv/dt dvict 70 VInS | see table 8
- - e . . . ) B i Vos=0...400V, lsp<=9A, T=25C
Maximum diode commutation speed  |di/dt _ i 50 Alus VD;;gi:tgg\& Isp==3.6A, T=25°C Maximum diode commutation speed  |di=/dt 1300 |A/us see table B
Insulation withstand voltage Viso - - n.a. ' Vims, Tc=25°C, t=1min Insulation withstand voltage Viso _ _ na. v Vime, Tc=25"C, t=1min
2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



600 V/650 V CoolMOS™ CoolSiIC™ and CoolGaN™
FOMs analysis

(infineon

DEVICE Verypss RosonyQrr Roson) Eoss Rbson Qg Ros(on)*Qoss

[MmQ * uC] [MQ * pd] [mQ * nC] [MmQ * uC]
CoolMOS™ 7 600 100% 100% 100% 100%
CoolMOS™ 7— fast diode 600 10% 104% 108% 104%
CoolGaN™ Gen 1 600 0% 84% 6% 13%
CoolSiC™ Gen 1 650 2% 133% 41% 21%

/

Enables better soft-switching (e.g.

Allows WBG usage in topologies
with repetitive hard commutation
(e.g., CCM totem-pole PFC) =
BOM savings for highest efficiency

Minimum switching losses in hard-
switching topologies (e.g., classic
boost PFC) - higher efficiency
with GaN

Reduced driving losses especially
at light-load conditions. Allows
WBG to reach higher efficiency at
increased frequency - power

half-bridge LLC), where WBG
leads to higher efficiency
combined with high frequencies

density increase (weight & size

reduction) -
N o S
Half-bridge = | '
fe Eg
L

high power density
e.g., GaN for chargers

o e vwr‘ g
Eﬂ— L CCMPFC s T ClassicBoost

totem-pole ona :l PFC

SiC and GaN
e.g., in telecom

¥

SiC and GaN are both better than
Si to reach both high efficiency
and high density

The 3 products have similar
behaviour in hard-switching
topologies like classic PFC

For power density, SiC is better
than Si but the champion is GaN

Copyright © Infineon Technologies AG 2024. All rights reserved.
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While doubling power density, (iﬁneon
CoolGaN™ is positioned to be the future of mobile charging

What higher power density means to customers

More power, same size Current adapter Same power, smaller size

3x >30% 20% 50% 2X

switching energy lower higher power less
frequency savings System Cost density Size & weight

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



Comparison: Rpgon = f (T))

(infineon

2.50

2.00

1.50

Rops(on) NOrmalized

0.50

normalized Ry, over T,

T™M
= C0oIMOS™ i e
— iCTM
CoolSiC " CoolGaN™
w= COOIGAN™
L] CoolSiC™
At 100°C the Rps(on Of
CooISIC™ is 30% lower
compared to CoolGaN™ and
50% lower than CoolMOS™
-S0 -25 0 25 SO 75 100 125 150 175

T, [°C)

2024-04-16 restricted
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Infineon completes acquisition of GaN Systems,
becoming a leading GaN Power House

(infineon o GQN s

Addressing fast-growth
applications with highly
complementary strengths
in IP, application understanding,
customer access and project
pipeline

2024-04-16 restricted

2

Significant roadmap
acceleration through unmatched
R&D resources and application
expertise

Copyright © Infineon Technologies AG 2024. All rights reserved.
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€D

Leadership in Power Systems
through mastery of all relevant
power technologies —

Si, SiC, GaN



(infineon

On-board Charger {F HP SMPS U Charger & Adapter

GaN brings a significant value proposition in many applications

VR Stage

HP-SMPS for server: GaN is enabling highest power High-density charger & adapter: GaN enables
density and efficiency, to enable Accelerated- and Al smallest form factors for multiport chargers & adapters

computing at lowest TCO

On-board charger: increasing power density from
today’s 2kW/I to 10kW/I with GaN

Renewables Motor Control 48V DCDC

—

ESS DCDC converter: highest efficiency and GaN increases of overall system efficiency by 48V to ~7V/1V conversion: with GaN brings

space reduction with GaN vs Si implementation reduction of motor-current ripple and switching losses smaller form factors to Accelerated- and Al
computing as well as Telecom brick converters

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.



By extending our leading GaN portfolio in the segments of 100V and (iﬁneon
650V we will provide you even more freedom to design

GaN transistors

&5

N

W &0 V|08 &Y 85

Gate Driver ICs

Y

Int. Power Stages

Voltage | (Ao | Die | SANPX“Ton | pOFN 3«5 | PDFNSx6 | PDFNSxs | ToLL | DSOTope | OFNEXS | LGAGXS | QFNSXS | lsolation | lsolation
570
340
260-285
190-195
600 V -
and
650 V —

90

13

100 V

22

10

3.3

B nfineon [ Former GaN Systems

AEC = option available for Automotive use

2024-04-16

restricted
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— Bringing the companies together provides a
larger portfolio with more resources

— In the cases of product overlap, the products
operate similarly, and customers have
validated them as alternate sources for each
other




IGLR60R190D1 600V CoolGaN™ enhancement-mode Power (iﬁneon
Transistor

Figure 11  Typ. gate characteristics forward j[Figure 7 Typ. output characteristics I
300 35
30 |
250 |
I d
gate current 25 |
I >Qctot 200 + 125°C
on In = (Vp- Ves- Vig) / R, 20
T |c=0.096 mA
Iss=(V'V)/Rss — / o G
L | | e Ve D\ T 150 1 < RERER
0 - t] & 5°C < 15 ¢ et= | —0.01mA -
on off @ 97
< T
100 |
10 +
Ioff
Lt = = (Vin + Vi) / Rosr
50 + 5
0 55 oC 0 |
0 1 2 3 4 0 2 4 6 8 10
Vgs [V] Vos [V]
Ios=f(Vss, T); open drain I ,=f(Vpsl6); T;=25°C !
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G@ Systems

GaN Systems 650V/90mOhm

2024-04-16

Ios vs. Vos Characteristic

80
T,=25C
70 6V
5V
60
4
50
<
- 40 3V
=2
30
20
2V
10
0
0 1 2 3 4 5

Vs (V)

Figure 1: Typical Ips vs. Vos @ T, = 25 °C

GS66506T
Top-side cooled 650 V E-mode GaN transistor
Datasheet
Gate Charge, Qs Characteristic
400 v
—===- 100V
=)
3
=
0 1 . 3 4 5
Q; (nC)
Figure 6: Typical Vgs vs. Qz @ Vs = 100, 400 V

restricted Copyright © Infineon Technologies AG 2024. All rights reserved.
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infineon
Comparison of the source connection CoolGaN versus CoolMos

@, IPD7OR1K4PTS Infineon

IGLR60R260D1

IGLR60R260D1

600V CoolGaN™ enhancement-mode Power Transistor

Features

+ Enhancement mode transistor - Normally OFF switch
+ Ultra fast switching

s No reverse-recovery charge

+ Capable of reverse conduction

+ Low gate charge, low output charge

MOSFET

700V CoolMOS™ P7 Power Transistor

CoolMOS™ is a revolutionary technology for high voltage power
MOSFETs, designed according fo the superjunction (SJ) principle and
pioneered by Infineon Technologies.

The latest CoolMOS™ P7 is an optimized platform tailored to target cost
sensitive applications in consumer markets such as charger, adapter,
lighting, TV, etc.

The new series provides all the benefits of a fast switching Superjunction
MOSFET, combined with an excellent price/performance ratio and state of
the art ease-of-use level. The technology meets highest efficiency
standards and supports high power density, enabling customers going

) . towards very slim designs.
+ Superior commutation ruggedness

+ Qualified for industrial applications according to JEDEC Features o
Standards (JESD47 and JESD22) « Extremely low losses due to very low FOM Rosien*Qg and Rosgen)*Eess
« Excellent thermal behavior oo
» Integrated ESD protection diode "
Benefits Fate 4 » Low switching losses (Eaes)
+ Improves system efficiency Drain s « Product validation acc. JEDEC Standard alie
Kelvin Source 3
+ Improves power density p— >
+ Enables higher operating frequency ?g:;f;fn oetitive technology . -
« System cost reduction savings « Lower temperature P'-_- ‘a}’
s Reduces EMI = High ESD ruggedness

« Enables efficiency gains at higher switching frequencies
e « Enables high power density designs and small form factors

Q) Potential applications ’/RD HS

Applications

Industrial and consumer SMPS based on the half-bridge topology
(half-bridge topologies for hard and soft switching such as Totem pole PFC,
high frequency LLC, Hybrid Flyback and ACF).

For other applications: review CoolGaN™ reliability white paper and contact s
Infineon regional support

Recommended for Flyback topologies for example used in Chargers,
Adapters, Lighting Applications, etc.

Yo

Please note: For MOSFET paralleling the use of ferrite beads on the gafe
or seperate totem poles is generally recommended.

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.
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XDP™ digital power XDPS2222: PFC + hybrid flyback combo IC

Key features at a glance

Boost-PFC

Combo-control

Hybrid flyback (HFB)

wwwwww

DE

USB Type-C
) CATH  Port controller

O
)
Eé 68 USB-PD Type-C Connector 2

(e

600 V high voltage start-up cell for fast VCC charging

Novel ZVS hybrid flyback topology (asymmetrical half-
bridge) for ultra-high system efficiency

HFB peak current control for robust and fast control

HFB ZVS operation of high-side and low-side switch
(with ZVS pulse insertion in DCM)

PFC QRM multimode operation for improved efficiency
Harmonized PFC and hybrid flyback control

Burst mode operation control for lowest stand-by power

PFcGDO] [1O 1| FTIHSGD . .
cs o u| fmHsvee o — Supports extra wide output voltage range with MFIO
veems | g | |onsene switching depending on output voltage
enor |« 2 Inherent HFB topology advantages
ZCDO] |5 N u| [MILSGD . . .
provsm |« N ©| foerccs —  Low voltage stress on primary and — Integrated gate drivers supporting GaN switches
o| FoFs secondary switches . - ,
Hve] |7 o| FomFio / — Configurability for protections and system performance
— Small transformer by resonant
energy transfer — DSO0-14 (150mil) package
restricted Copyright © Infineon Technologies AG 2023. All rights reserved.
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Typical application Key features
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DC-DC topology comparison

Conventional flyback with snubber Active clamp flyback

I Daccr o | e ]

o ipass}e_c'amps — ) ° — Recycling the leakage energy for ZVS o i“"ve Clamp 5
! o | B : — But: all energy stored in transformer :
: 1 Ty | == Vout | — Vout
| [ | | I
| | Lo . J' :

| = + T | Bt 5 — vin| == | o
<~ L <~
O O

— Using flyback principle with time separated

energy storage and transmission phase — Reduced magnetic energy for

transformer size reduction
— Lower breakdown voltage

LLC (Forward resonant half-bridge) Hybrid flyback requirement of output rectifier
(e} (e}
A
'_
K_
—
X O
Vin = O
= IVout i I
Vin = = Vout
o — Using resonant energy storage for
<~ substantial energy transmission o ©
and ZVS H Y
v
O O
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Differences of the Gate threshold CoolMos 950V versus CoolSiC (iﬁneon
1700V

950VCo0IMOS P7 SJ Power Device CoolSiC™ 1700V SiC Trench
1,2Q MOSFET 1Q
Diagram 5: Typ. output characteristics 15
12 Conclusion of the required
threshold voltage:
15V
T2 10 12v « To turn on a CoolMos, the
= oV :
9 %"’___ —_ ey gate voltage should be higher
s 1T -'% than 6V and for CoolSiC
)y 2 d = higher than 12V.
5.5 V<7
—_ A 5 :
< 6 < * The typical value of the gate
N /8 voltage of 39 and 5t
/ generation Flyback Controller
a5V from Infineon is 10V. That
3 // 0 means a separate driver is
0 5 10 15 20 : : :
required to drive a CoolSiC
Vs [V] Mosfet
0 igure7  Typical output characteristic, Vgs as
0 5 anﬁ[\f] 15 20 parameter
Io=f(Vos); Tj=25 °C; parameter: Ves (/os = f(Vos), Ty=25°C, tp = 20ps)
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Introduction

(infineon

Enabled by EiceDRIVER™ 1EDNx550
Small form factor (SOT23 and TSNP-6)

Selectable UVLO *’.
12.2V & 14.9V UVLO options

8A/4A sink/source SOT23-6
Industrial drives, EV and solar

Rvop

TSNP-6

1
|

Reate

N—" 7

EiceDRIVER™ 1EDNX550B/N

IN+ VDD

—_H |- DD OUT_SRC
GND

OUT_SNK

@

Rgon

HVDC
-F

Rgorr

(3
H

—_

ICE5XSAG

=L Cumo

-

Rehunt \
g 2N7002DW
PGND el
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CoolSIC™ MOSFET 1200 V /1700 V discrete

infineon

TO-247

Roson) [MEQ] 1200 V TO-247-3 / 1200 V TO-247-4 /,

7
14

20

30

40/ 45
60

90

140
220
350

SMD

RDS(on) [mQ]

IMW120R007M1H
IMW120R014M1H
IMW120R020M1H
IMW120R030M1H

IMW120R040M1H / IMW120R045M1

IMW120R060M1H
IMW120R090M1H
IMW120R140M1H
IMW120R220M1H
IMW120R350M1H

1200 V D?PAK-7

&

RDS(on) [mQ]

IMZA120R007M1H

IMZA120R014M1H

IMZA120R020M1H
IMZ120R030M1H

IMZA120R040M1H / IMZ120R045M1

IMZ120R060M1H
IMZ120R090M1H
IMZ120R140M1H
IMZ120R220M1H
IMZ120R350M1H

1700 V DZPAKV—:7 high creepage

30 IMBG120R030M1H 450 IMBF170R450M1
45 IMBG120R045M1H 650 IMBF170R650M1
60 IMBG120R060M1H 1000 IMBF170R1KOM1
90 IMBG120R090M1H
140 IMBG120R140M1H
220 IMBG120R220M1H
350 IMBG120R350M1H
2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.
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Storage
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The effect of gate turn on resistor on EM emission (iﬁneon
From Prof Sam Ben-Yaakov

dt/dV: Green 1us/V, red = 100ns/V,
violet = 30ns/V

Spectrum: Green 30ns/V, blue 100ns/V and red=1us/V

The spectrum of pulses 100KHz
dV/dt dl/dt and their effects EM emission —
dV/dt in half a bridge — dependence on Rg

dl/dt in half a bridge - dependence on Rg

ittt it

https://www.youtube.com/watch?v=20YYYVu4Akk&list=PLEy5cPyMzaqySUYaTOADS8rziAf6g2VEhCN&index=172



https://www.youtube.com/watch?v=2oYYYVu4Akk&list=PLEy5cPyMzgySUYaT0AD8rziAf6q2VEhCN&index=172
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EMI requirement according to radiated emissions EN55014-1
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Optimizing CoolMOS™ based power supplies to EMI requirements
Turn-ON (dv/dt)
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Turn-on dv/dt
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Figure5 Effect of R, ,, and C, external (C,, ,.) on turn-on dV/dt

The total gate resistance was adjusted from 10 Q up to 150 Q. It can be seen that as the Rq is increased the dV/dt of
the system slows down. When replacing the C3 device with an IPA70R600P7S it can be seen that the dV/dt with the
same Rg external is increased. The SPA07N65C3 with an Rg external of 40 Q has a dV/dt of 40 V/ns while the P7
would need approximately 90 Q to achieve 40 V/ns. Adding a 10 pF 1 kV ceramic capacitor as a Cgd external then
makes it so the P7 device has a similar turn-on dV/dt as the C3 device, but note that this will have a negative impact
on the efficiency.
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The SMPS Designer L/

Web based simulator / calculator
Support of quick and easy system design PowerEsim Switch Mode Power Supply Design Tool
Loss analysis of each component during different operating points

Support

Eases component selection by providing all necessary information like
values, component stress and voltage and current ratings

Option to save and load designs as well and downloadable result tables

Landing page

Welcome to our SMPS Designer PowerEsim
htt -//WWW 1 m m/ Infineon SMPS Designer creates custom power supply circuits based on your requirements and proposes
DS . L pOWe reSI . Co solutions based on our evaluation board portfolio. The environment provides you with power supply simulation @ / S M P S
and optimization capabilities that save you time and money at all stages of the switch mode power supply design o ,/"\v, Design er
process.

http://www.how2power.com/

CaICUIatlon tOOI based On EXCEL + Easy power supply design. Select. Customize. Simulate. Export.

+ Our Analysis Tool Box provide a bunch of features to support your switch mode power supply
development

Gen 5 fixed frequency flyback controller
https://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/fixed-frequency-
coolset/?tab=~%27development tools#!designsupport

Gen 5 quasi-resonant flyback controller
https://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/quasi-resonant-
coolset/?tab=~%27development tools#!designsupport

2024-04-16 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.


https://www.infineon.com/cms/en/design-support/tools/simulation-modeling/poweresim-switch-mode-power-supply-simulation-tool/
https://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/fixed-frequency-coolset/?tab=~%27development_tools#!designsupport
https://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/quasi-resonant-coolset/?tab=~%27development_tools#!designsupport
https://www.poweresim.com/
http://www.how2power.com/

infineon
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Design guide & excel tool PowerESIM

Contains theory, calculation, explanations and tips Online

In depth understanding of topology and IC Very flexible transformer design

Enter design variables in yellow coloured cells
Read design results in green coloured cells
Equation numbers are according to the Appiication Note 1
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The time taken for Vcc pre-charging can then be approximately calculated as: | - - t- -
Ve ser - Cvee . Wyec.on = Vwee ser) " Cvee (Eq. 56B)*
ce.

tstariup = ta + g = T T
charge1 vee charges
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