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Included in this kit

Evaluation kit
KIT _DRIVER 2EDN7524F

Heatsinks for
TO-220 MOSFETs
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Board schematic
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Components to add — BOM suggestion

Screws and washers for
MOSFET mounting to
heatsink

Distance bolts Screws for distance bolts TO-220 sockets

Sink resistors
(R23, R24)

Source resistors

TO-220 MOSFETs (R2, R3)

Part number/

Component Designator Comment Voltage Footprint .
supplies
. . . PMEG3020 816-6858
Sink diode D7,D8 Schottky diode 30V SOD-123 Schottky diode RS-Components
. SMD ceramic
Resistors R2,R3,R23,R24 RES805R resistor
Receptacle
Connector
TO-220 sockets T8,T9 TO-220 socket T0-220 0.034" ~ 0.041" | 20208057
(0.86 mm ~ 9 Y
1.04 mm)

2018-08-09
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Step 1: Distance bolts mounting
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Step 3: Sink resistors and sink diodes infineon
soldering e

> Add the sink resistors and the sink diodes only if a differentiation between the turn-on and
the turn-off behavior is required
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Step 4: TO-220 sockets soldering (feon
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Step 5: MOSFETs placement into the sockets
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Step 6: Heatsink mounting (optional)

> Solder the heatsink if the board is used in high voltage scenarios
> In basic measurements it is not necessary

> See next slide for further information on how to properly mount the MOSFETSs to the
heatsink

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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TO-220 MOSFET mounting to the

heatsink

Screw

I

Res”

~
\\\!v
*
’— Insulator

Washer

Insulating Bushing

Screw

I

A Washer
.v

(infineon

® K2
Heatsink Heatsink
Package Typ. Torque [Nm] Max. Torque [Nm] Comment
PG-TO220 0.6 0.7 Screw M3
PG-TO220 FullPAK 0.5 0.7 Screw M2.5

> Recommendations for assembly of Infineon TO packages:

https://www.infineon.com/dgdl/Infineon-

Package recommendations for assembly of Infineon TO packages-AN-v01 00-

EN.pdf?fileld=db3a30431936bc4b011938532f885a38

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Step 7: BNC connectors soldering

I I/mS NIwdd

1260000} g
3VZSINQIZ Ly

¥9005081dd NS

= ]

oL

> N.B. Please note that the silkscreen labels for INA and INB are merged

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Instrumentation for driver supply generation

A

RIGOL NG ’,;

{ /4 et
| | 4395 ‘

——a o o
. Set NEATI0N 0.800A ‘et 00.000v 0.0004 B8
Limit 33004 it

| m---'Jm;
Y 1T YT D- \ '

> V=12V for CooIMOS™ and 8 V for OptiMOS™
> Set the current limit below 1 A (0.8 A e.g.)

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Instrumentation for PWM signals generation

-

'hklmn;x AFG 3102 28R Eincrion aen: vron

Output Off

Leading  5.00ns
Traling  5.00ns

> Use a function generator or a microcontroller

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Connections

“Tekdreni AFGI102 R e o S5

= |
L
—

000 waf

—_

RIGOL «
Set EENIDON 0.8004  Set 00.000V 0.0004
Limit 2300A Limit

©

N Set 2087V 0.3004 Limit
| valtage:

Cutent OWP O OCP On Track O
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Voltage probes used: Tetronix TPP1000 1 GHz, 3.9 pF
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Complete measurement setup

-

[ing

L RIGOL At
GRS, e o o o

2N
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Oscilloscope waveforms

> Measurements done on a single MOSFET with V¢ = 0V (drain and source shorted)

2018-08-09
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[ Vgs MOSFET |

b, | . L [ ~TET T Lol

@F‘h--umrﬁmm#rr‘r-‘mﬁmr‘l—!ﬂTrﬂrrn-] '\mr-mmﬁn,—m.mmrr“'rrmj

! 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 _
(L) 3.0vidiv By:1.06 [E@ S leav ] 2.0psfdiv  5.0GS/s 200.0ps/pt
2D 5-0vidiv B,:1.06 Hone Auto Stoppad
& 4. 0vidiv By1.0G 55 acqs RL:100.0k

Cons  July 16, 2013 17:09:34

Copyright © Infineon Technologies AG 2018. All rights reserved.

(infineon



https://chanhvinh.com/products/infineon-kitdriver2edn7524ftobo1

E\.:() chanhvinh.com

HHHHHHHHH

(infineon

Equivalent model of the driving circuit

. e e e e e e

2018-08-09

2EDN7524F EiceDriver™

Ron src

0.7Q

Ron snk

0.55Q

IPA60R099C7 CoolMOS™

; )

Rg siNk : |
; |

390 m ! :
RgMoSFET !

l )

pd0.85 () |

RG,SOURCE : EQUIVALENT -

' J— CAPACITANCE !

330 : :

| i

; ]

; ]

I |
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[ W
@: ............. . . . __
T R - Rg,source = 39 Q
i _ _ _ : : : Rgsing = 33 Q2
I RG,MOSFET ES 082 .Q.
: CLOAD ~ 2.8 nF
R | N
i
i) 1.0vidiv Bye1.06 (€D FXED | i) 1ons I [mED v 20.0ns/div 5.0GS!s 200.0psipt
@ 2.0vidiv Bp:l.0G -1:232\; | .6n None Auto Praview
v -aa7.6mv < Cai) 18, > 0acgs RL:1.0k
&m);ﬂ.nuwr:wsa_m:jmuz | Cons  July 16, 2048 17:11:07

> tppp, defined in the datasheed as time interval t(OUTB = 10% VDD) - t(INB = Viyg = 2.1 V) for a
pure CapaCitive |Oad CLOAD = 1.8 nF W|th RG,SOURCE =0Q

> N.B. In the considered measurements the load is the transistor with Rgmosrer = 0.82 Q,
Rgsource = 39 Q, Croap = 2.8 nF (see slide 23 for Cypap calculation)

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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R source = 39 O

Rgsink = 33 Q
MOSFET = IPA60R099C7
Rg mosrer = 0.82 Q

CLOAD =~ 28 nF

b
_-OUTEtoGND .
[ 22 ﬁ .
’i JERT RN N RN SRS H NN MR
(e 1.0vidiv By:1.0G
@& 3.0Vidiv Hi1.06

. . L
Vi) 1.199v | CGiD)1.0ns

FCeay ATV
@ sy | 21.8ns Hona
V) 9.63V .

(aviaD) 462.981MVIs | (UAL) 48.077MHZz |

20.0ns/div 5.0G5/s 200.0ps/pt
Auto Stoppad

39 acgs RL:1.0k

Cong July 16, 2018 17:11:56

> tppy defined in the datasheed as time interval t(OUTB = 90% VDD) - t(INB = Vjy, = 1.02V) for a

pure capacitive load C gap = 1.8 nF with Rgging = 0 Q
> N.B. In the considered measurements the load is the transistor with Rgmosrer = 0.82 9,

RG,SINK = 33 .Q, CLOAD ~ 2.8 nF

2018-08-09
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Gate to drain charge Qqd - 14 - nC Vpp=400V, Ib=9.7A, Ves=0 to 10V
Gate charge total Qq - 42 - nC | Vop=400V, Ib=9.7A, Ves=0 to 10V

QLoap
Vis

Qroap = Qg — Qga = 28nC — Croap = =2.8nF forVs,s =10V —

CLOAD ~ 2.8 nkF fOT' VGS =12V

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Rise/fall times

LI S B B B B B N B

PR A

. ko hbh TR PR el
B S

- Vs MOSFET -

Rg,source = 39

Rgsink =33 Q

MOSFET = IPA60R099C7
R mosreT = 0.82 Q)

CLOAD ~ 2.8 nF
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[Lc_:j 2.0V/div By1.0G ] Q)| 10.802v Qi s3.2ns Ko 1 ' H : ‘ :
@z 1.215v Hona N : )
AV -9.587V Qat) 318ns - ]
(avint) -30.148M Ve Hz L

At

I Vos MOSFET g ) .
L hi‘;\“‘:'-"ﬂ?‘.t‘#"w,w i el .
@ R ,mﬁ‘%wm‘—"'ﬂ.,.m-;:;#mw::‘t i -

| | \ (I i L [ PRI IR T R SR R \ (I .

[(c:a 2.0Vfdiv Hyil.0G ] [T @141 50s A\ ATz 200.0nsidiv ~ 5.0GSis 200.0p
QD 1199V Ty Hona Aute )| stopped
m.gﬁmv ! WWSHE 120 acqs RL:10.0k
(@ViAD) -54.04MV/s TN H Cons July 16, 2013 17:22:25
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Gate resistors replacement

RG,SOURCE = 39 () — 24 ()
RG,SINK = 33 () - 200

MOSFET =IPA60R099C7

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Rise/fall times: New set of gate resistances

LA A S B B B R

R source = 24
Rgsing = 20 Q

MOSFET =
R¢ mosrer = 0.82 Q

CLOAD ~ 2.8 nF

IPA60R099C7

‘ I. T T T | L T T | I_I T ‘ T T T T | T T T T | T T ‘ | T T T T
N r a _
N Ledaan ek i .
C Voo MOSFET g T .
(& b hbmmppprmesindt it
T T N O O St S (T L L S B
[@zuv.ruiv Byl.0G ]@10‘“2\; 1) 23.6ns [N CTPFALE
@z 1215 2 s Hona r
R 0 507V ) 708ns T T .
(ﬂ\"ﬂ') -46.092MVfs
R N S P R .
ey ]
[ ﬁq%*“'-’-‘-‘*‘-’ﬁﬂi‘wir—'.’:f P Ty ; b . ]
@ ‘ TR AL i st M st bt
0 [ PR TS R R PR T [N T T RN [N T ST YT SN TN NN R N R
[@ 2.0V/div By:1.0G ] @ 10.802v 1) 23.6ns | AED v 100.0nsidiv ~ 5.0GSis 200.0p
Qz)1215v Nona Aute PP
w 9,587V w 111ns 1126 acqgs RL:5.0k
(ayiat) -86.371MV/fs Hz Cons July 16,2018 17:04:28
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Gate resistors replacement

RG,SOURCE = 24 () — 51 Q)
RG,SINK = 20 Q — 43 ()

MOSFET =IPA60R099C7

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Rise/fall times: New set of gate resistances

T [ T yr [ [ T

. by
3 g

1) e kit kb e e e el e
s e e U y

Vigs_MOSFET g

u_uua.u-A_AJ

L S 1 L I
e v o o o b e o o T b
(@ 2.0vmiv | i @D 11.8ns
Qz) 1.199v 2.0 402.2ns
(Awiat) -23.235MV/s | (a &
2018-08-09

R source = 51 Q
Rgsing = 43 Q

MOSFET =
IPA60R099C7

R¢ mosrer = 0.82 Q
CLOAD =~ 28 nF

L

TR TETE T
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BUR MR T T T TRITE TR TR TT TR TR TTRR Y PRI,
M A T

it

L L
Gna-ilﬂ,sns

L L
Fgeap AT 200.0nstdiv
Nona Auto Praview

.
aet06 [ @iostav
Q) 1.199v
qAV‘-B.Iﬂ!V
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Hz Cons July 16,2018
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MOSFET Replacement

IPA60R099C7 — IPA60R280CFD7

Gate to drain charge Qqgd - 5 - nC Vop=400V, Ib=5.0A, Ves=0 to 10V
Gate charge total Qq - 18 - nC |Vop=400V, Ib=5.0A, Ves=0 to 10V

13 nC
CLOAD =~ 10V = 1.3 nF fOTVGS:12V

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Rise/fall times: New MOSFET

| L L L L L

R source = 51 Q
RG,SINK =43 Q

MOSFET =
IPA60R280CFD7

R mosrer = 11 Q)
CLOAD ~ 1.3 nF

(infineon

LI S | T [ [ T

Vs MOSFET
@E. T " " v L
oo o e e e e b o
[‘c_:_gjz.[w}div Byi1.06 ] Qi tostav Qi) 200ps
Q2 1. 199v PR ETYETS
(2D 9.61av
(@il 52.278Mvis | (JEEremne
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MOSFET replacement

IPA60R280CFD7 — IPA60R180P/

Gate to drain charge Qg - 8 - nC Vop=400V, b=5.6A, Vzs=0 to 10V

Gate charge total Qq - 25 - nC Vop=400V, Ib=5.6A, Vzs=0to 10V

19 nC
Croap = 10V

=19nF forVs;s =12V

2018-08-09 Copyright © Infineon Technologies AG 2018. All rights reserved.
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Rise/fall times: New MOSFET

: | | | | | : Rg,source = 51 Q0
i | | | | | ] Rgsink = 43 Q
: | | | | | | MOSFET = IPA60OR180P7
g ; RgmosreT = 11 Q
. - CLOAD ~ 1.9 nF
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Additional notes

> Note that the MOSFET is not turned-on or -off, you are only
charging/discharging the gate-to-source capacitance

> Changing the gate resistors and the MOSFETSs, you are changing the
load for the driver

> If you want to turn-on or turn-off the MOSFET, you must integrate the
board in a proper circuit

> You can not apply directly the voltage (e.g 400 V) across the MOSFET
through the banana connectors on the board

> You must limit the input current from the DC source generator - add
an inductance

> You must create a freewheeling path for the current when MOSFET is
off

Example: boost converter, simple MOSFET in clamped inductive mode


https://chanhvinh.com/products/infineon-kitdriver2edn7524ftobo1

E\.J} chanhvinh.com

(infineon.

IMPORTANT NOTICE and WARNINGS

IMPORTANT NOTICE

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics (“"Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical values stated herein and/or any information
regarding the application of the product, Infineon Technologies hereby disclaims any and all warranties
and liabilities of any kind, including without limitation warranties of non-infringement of intellectual
property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its
obligations stated in this document and any applicable legal requirements, norms and standards
concl:_erning customer’s products and any use of the product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively intended for technicaII?/ trained staff. It is the
responsibility of customer’s technical departments to evaluate the suitability of the product for the
intended application and the completeness of the product information given in this document with
respect to such application. For further information on the product, technology, delivery terms and
conditions and prices please contact your nearest Infineon Technologies office (www.infineon.com).

WARNINGS

Due to technical requirements products may contain dangerous substances. For information on the
types in question please contact your nearest Infineon Technologies office.

Except as otherwise explicitly approved by Infineon Technologies in a written document signed by
authorized representatives of Infineon Technologies, Infineon Technologies’ products may not be used
in any agrplications where a failure of the product or any consequences of the use thereof can
reasonably be expected to result in personal injury.
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