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KIT_DRIVER_2EDS8265H

‘ MOSFET Gate Driver IC Evaluation Kit

Using ElceDRIVER™ 2EDS
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Included in this kit

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

Distance bolts

TO-220 MOSFETs

Screws for distance bolts

Source resistors
(R31, R32)

Screws and washers for
MOSFET mounting to

heatsink

Sink resistors
(R28, R29)

(infineon

TO-220 sockets

Part number/

Component Designator Footprint supplies
. . . PMEG3020 816-6858
Sink diode 2 D11,D12 Schottky diode 30V SOD-123 Schottky diode RS-Components
. SMD ceramic
Resistors 4 R28,R29,R31,R32 RES805R resistor
Receptacle
Connector
TO-220 sockets | 2 T11,T12 TO-220 socket T0-220 0.034" ~ 0.041" | 20°0865-5
Digi-key
(0.86 mm ~
1.04 mm)

2018-08-09

Copyright © Infineon Technologies AG 2018. All rights reserved.

5




(infineon

Step 1: Distance bolts mounting

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



(infineon

Step 2: Source resistors soldering
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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

@n_egn PMM ACDC AE \‘

301S
AdUlIYdd
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Step 4: TO-220 sockets soldering
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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
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TO-220 MOSFET mounting to the

heatsink

*

I

- Washer

Screw

Insulating Bushing

Insulator

Screw

|

S Washer
.v
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* *
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
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Step 7: Select the SLDO_MODE jumper infineon
configuration LS

- If VCCI=3.3V:
- connect the SLDO_MODE jumper across VCCI and
SLDO (normal mode operation)
- Replace the shunt resistor R30 with 0Q2 resistance

a8
AdUUIdd

L e

o

=
3

)

- If VCCI =3.3V, connect the SLDO_MODE jumper across
SLDO and GND (shunt mode operation)

- if VCCI 3.3V< VCCI < 12V, please decrease the
shunt resistor R30 according to the table below
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301S
NOD3S €012

Switching frequency

Available
supply

5V <732Q <453 Q < 316 Q

100 KHz 1 MHz 3 MHz

8V < 2.15 kQ < 1.37 kQ <953 Q

12V < 4.02 kQ < 2.61 kQ < 1.78 kQ

i5Vv < 5.49 kQ < 3.48 kQ < 2.43 kQ

> In this quick start guide the shunt mode is used, as example; the SLDO_MODE jumper is
connected across SLDO and GND pins and 12V VCCI is applied.
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Step 8: Select the BS_EN jumper configuration

BS_EN jumper:

* Opened, if the MOSFETs are driven independently;
in this case, if both channels are used, both VCCA
and VCCB must be supplied

D

.
N

301S
AdUlIdd

ey

« Closed, in half-bridge configurations; in this case the
bootstrap circuit is enabled and only VCCB must be
supplied

ed
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> In this quick start guide only one MOSFET is driven and BS_EN is left opened
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Step 8: BNC connectors soldering

(infineon

P100002020
SN: PP18070009

KIT_2EDS8265H

M100001
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Instrumentation for driver supply generation

> V=12V for CoolIMOS™ and 8 V for OptiMOS™
> Set the current limit to 0.3mA
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Instrumentation for PWM signals generation

el 3450w Traling

»ottset IR
Duty  50.000%

> Use a function generator or a microcontroller
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Connections
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Instrumentation for signals evaluation
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Oscilloscope waveforms

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

Display

Cursors

Measure

Math

MyScope

Analyze

Utilities | Help

OUTAtoGNDA .

(&) 6.0vidiv 1MQ By:s00m  Dg A -_f -360mV 5.0usidiv  2.5GS/s 400ps/pt
ez 6.0vidiv 1MQ By:500M Run Sample
@ 3.0vidiv 1MQ By:s00m  Dg 267 acqs RL:125k
Aute  January 08, 2019 20:00:33
Value Mean Min Max St Dev Count  Info
@ wax 21.76v  [21.765362 [21.44 22.4 193.3m  [264.0
@ vin -5.76V -5.8776835 |-6.4 -5.76 1754m  [264.0
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Equivalent model of the driving circuit

2EDS8265H EiceDriver™

2018-08-09
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Low-high propagation delay

Infineon

i

MOSFET = IPA60R099C7

Fi\e‘ Edrt| Vertical | HnriziAcq| Trig | Display| Cursors | Measure‘ Mask| Malh‘ MyScnpe| Ana\yza| Llli\ities| Help | BT E'
[l ] ' ¥Yrrqrrrrg rrrrrrrJrrqrr|rrrrrrr 11
a b
- - Rg,source = 39
[T RS S I Rgsing = 33 Q)
Rg,mosrer = 0.82 Q)
CLOAD ~ 2.8 nF
P
DUTA to GNDA
‘|||\||||||\|||||| [T T T T ST AT T T AT T T [ T T T TR N
Bz,uvmiv 1MQ By:500M Ds] QL) 2.034v -2 65ns A W_{mzv 50.0ns/div 20.0GS/s 50.0ps/pt
@ 4 0vidiv M0 By:500M  Ds || quagy 1.32v m Run Average:16
AL -713.6mV (AL ) 35.05ns €720 acqs RL:10.0k
AViaL) -20.359MV /s wz&sMMHI Auto  January 08, 2019 20:06:30
Value Mean Min Max St Dev Count  Info
& Vax [21.93v  [21.310984 [21.76 [22.0 [s0.37m  Tazzo ] |
& vin [426.3mv |-419.88549m [-490.6m  [367.5m  [17.96m  J4z20 | |
> tppp, defined in the datasheed as time interval t(OUTB = 10% VDD) - t(INB = Viyg =2 V) for a
pure CapaCitive |0ad 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 24 for Cypap calculation)
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High-Low propagation delay

Fi\e‘ Edit ‘ Vertical ‘ Hnrizn’Acq| Trig | D\splay‘ Cursors | Measure | Mask | Math | MyScnpa| Ana\yza| thwlities‘ Help |E' [IER B
T T LI B B B B —

T T T T T T T T T T
a b
o
— |_—["" — f— — —
Rg,source = 39
Rg,sing = 33
T W RgMosrer = 0.82 Q)
CLO AD ~ 2.8 nF
L L L L | L L L L | L L L L ‘ L L L L | L L L L L L | L L L L | L L L L | L L L L | L L L L
Q&L 2.0vidiv 1MQ By:500M  Dg Qi) 1.244v il -800ps AlE N\ 212v 50.0ns/div 20.0GS/s 50.0ps/pt
-4,I]Wdiv 1MQ By:500M DS @ 9595V Run Average:16
Qaw s.asav At Bns 1824 acqs RL:10.0k
AVIAL) 233.285MV /s 114t ) 27.933MHz Auto  January 08, 2019 20:07:21
Value Mean Min Max St Dev Count  Info
& Max [1272v 12721845 [12.68 [12.78 [1524m 1140 | |
& vin [-647v [-6.173953 |-6.264 |6.032 [37.51m — [11e0 ] |

> tppy defined in the datasheed as time interval t(INB = Vi, = 1.2 V)- t(OUTB = 90% VDD) 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,
Rgsink = 33 Q, Croap = 2.8 nF
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C.oap Calculation for IPA60R099CY7

Gate to drain charge Qqd - 14 - nC Vpp=400V, Ib=9.7A, Vss=0 to 10V
Gate charge total Qq - 42 - nC | Vop=400V, Ib=9.7A, Vis=0 to 10V

Quoap = Qg — Qga = 28 nC = Croap = QILI"A” =28nF forVy,s =10V —
GS

CLOAD ~ 2.8 nkF fOT' VGS =12V
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Rise/fall times
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File | Edit | Vertical | Horiz’Acq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help |E|
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[-Z.I]\ﬂdiv 1MQ By:500M ] Qi 1.228v [T A Sy 200ns/ ; ! E
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Lt —+ A T — et b+ —t + bt o
QA 9.571v Qi) 337ns 17200 1 -
@y 25.4mvrs Qe 2.957MHz Auto |- \
Value Mean Min Max St Dev Count  Info L ]
& Max [21.88v_ [21.93056  [21.79 [22.03 [28.82m  [1.073k |
@ in [401.2mv_[420.70518m [483.7m _ [-368.1m  [16.8m [1-073k | [ ]
2 . .
IR —— T R Ll L L T T T T T T N S L T T R N
((ggaw 2 oviaiv 1MQ By:s0oM | @i 10.1v A Qe \ 212V 200ns/div 10.0GS/ls  100psipt
Q@i 1.176v Run Average:16 1
QA 0.524v 12 640 acqs RL:20.0k
QY -59.374MVIs Auto  January 08, 2019 20:10:33
Value Mean Min Max St Dev Count  Info
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@ win [6.201v 61327583 [6.259 [6.101 [s195m  [re00 ]
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Gate resistors replacement

Rgsource =390 - 240
RG,SINK = 33 () - 200

MOSFET =IPA60R099C7

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



Rise/fall times: New set of gate resistances
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R source = 24

Rgsing = 20 Q

MOSFET = IPA60R099C7
R¢ mosrer = 0.82 Q

CLOAD = 28 nF

bbby e r.;.:m‘-w.J .

i

(LI BRI LI N B B B B o

i, -

((geap 20vio

Byr1.06

.
] QD) 10.802v

i) 23.6ns

Qz) 1.215v

[k
Q) 0.587v

12
At ) 208ns

8

(QiaL) 46.092MV/s

2

018-08-09

|
] Qi) 10.802v

1.

By .06 5110 23.6ns J 100.0ns/div ~ 5.0GSis 200.0p
Q) 1.215v Auto PP
Q) 9.587v Qe 111ns 1128 acgs RL:5.0k
(&viaD) -86.371MVs Hz Gons July 16,2013 17:04:28
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Gate resistors replacement

Rgsource =240 - 510
RG,SINK = 200 - 43(Q)

MOSFET =IPA60R099C7
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Rise/fall times: New set of gate resistances

] QUi 10818V

Q2 1.199v 2 ) 4 s
Qawy a.619v
(@Quat) -23.235Mvfs 4155

1 1
Qi) -11.8ns
0

2018-08-09

] R source = 51 Q

i Rgsink = 43 Q

MOSFET = IPA60R099C7
R¢ mosrer = 0.82 Q

CLO AD = 2.8 nF
8 .
R i OSSR IO 0. TSR S U S SO S = SR S S oo
TR T T R R AY N R JHN TR VI RN R R T T T S Y T S | |
[ﬂlﬂ\ﬁdiv B1.06 ]Wmmav @i -181.8ns Al geap ™\ 1.72v 200.0nsidiv  5.068/s 200.0p
Q2 1.199v = : Hone Auto Preview
Q) 9.615v w 0acgs RL:10.0k
(away) 41.108MVfs L poraca (743 Cons July 16,2018 17:16:44
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MOSFET Replacement

IPA6ORO99C7 — IPA60R280CFD7/

Gate to drain charge Qqd - 5 - nC Vop=400V, Ib=5.0A, Vs=0 to 10V
Gate charge total Qg - 18 - nC | Voo=400V, lb=5.0A, Ves=0 to 10V
13 nC
CLOAD =~ W = 1.3 nF fOT' VGS =12V
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Rise/fall times: New MOSFET

F\\e‘ Edit | Vertical ‘ Horlza’Acq‘ Trig | Dlsp\ay| Cursors | Measure | Mask ‘ Math | MyScope| Ana\yze‘ Utmtles‘ Hel
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R source = 51 Q

LA R e e T =TT L T L e R A e =TT —
: — Rgsink = 43 Q)
F a b —_
i ] MOSFET = IPA60R280CFD7
r ] RG,MOSFET =110
: - - CLO AD = 1.3 nF
- File | Edit | Vertical | Horiz?Acq | Trg | Display | Gursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help
= ; 4 ; ; ; L ; 4 ; ; ; ; ; ; ; ; ; 4 | C T T T T | T T T T ‘ T T T T | T T T T | T T T T T T T T | T T | T T T T ‘ T T T
L n a b 1
- ||“|= . 1
2 I r ]
it it it L | L L L L ‘ it it it L | L L L ‘ it it L L L L L ‘ it it it L | J :_ ' ' I ' ' ' ' ' I ' ' I ' ' ' ' ' I ' ' I ' ' ' ' I ' ' ' _:
[_‘z.nvh:iv M0 By:500M ] Qi 1.239v Aleay S 588V
Q@ 10.83v [ ]
Qi 9.591v ]
(@usy) s2.61MV/s Quae) 5.485MHz - i
Value Mean Min Max StDev Gount  Info : ]
& Vax [2227v [22.280987 [21.54 [22.45 [so.09m  [s55.0 | | F
& vin [-323.8mv_[315.11446m [-408.8m  [16.25m  [35.08m  [855.0 | | -
B
L L L L | L L L L ‘ L L L L | L L L L | L L L L L L L L | L L L L | L L L L ‘ L L L L | L L L
ez zoviaiv M0 Bysoom | @i 10.596v @i 1.05ns A\ 732V 50.0ns/div 20.0GS/s  50.0ps/pt
@ap 119V Run Average:16
“ 4.7V 10 016 acgs RL:10.0k
(@it -96.561MV/s Auto  January 09, 2019 16:22:48
Value Mean Min Max St Dev Count  Info
& wax [12.75v_ [12.785163 [12.69 [12.87 [29.34m o220 ]
& win |6.416v  |6.4081503 [6.554  [6.315  [40.87m o220 |
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MOSFET replacement

IPA60R280CFD/7 — IPA60R180P/

' i ; .
4 " 4 A

= i s E ) (!
R~ v S Ao )

h

Gate to drain charge Qg - 8 - nC Vop=400V, Ib=5.6A, Vas=0to 10V
Gate charge total Qq - 25 - nC Vop=400V, Ib=5.6A, Vgs=0to 10V

19 nC
CLOADz 1OV=19anOTVGS=12V
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Rise/fall times: New MOSFET
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(@uaY 61.845MVIs | A5, Auto  January 09, 2019 16:35:26
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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



(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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