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MOUNTING-INSTRUCTION Z23&i}iAR
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Basic guidelines for the application, environmental conditions and installation of FP-type product platform
are provided within this application note. Obeying these guidelines ensures safe mechanical, electrical and
thermal connections which are crucial for a reliable operation of such power modules.

AN HUARAE T FP B3 i N H . R e B AR T o IR I BHRAE, FTHROR 1IGBT BERAENII
FE SR BSCRR T TR AT SE R4S B ARAIE

GENERAL REMARKS AND PRECAUSIONS & FZE R MG 1&HE

The recommendations and guidelines provided here cannot replace a detailed assessment and evaluation
of all aspects of the application related to the intended use of the power-module. All FP-type modules pass
a final production test-sequence according to IEC60747-9 and IEC60747-15 prior shipment.

AU RHEE AR AN S, HEARRRIR SIS BOTUAR AT A . FTE FP 336 IGBT MRk
IEC60747-9 F1 IEC60747-15 hrutidtAT Ml @it .

1.1 ESD FRELEE

IGBT power modules are sensitive to electrostatic discharge (ESD). All FP-type power modules are protected
during transportation and storage in the provided packaging. A short circuit with ESD-protection between
the gate and the auxiliary terminals of high-side and low-side switch should be guaranteed, when handling
the modules, to prevent ESD related damage by static charges (IEC60747-1, chapter VIIl). A conductive-
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grounded wrist strap and a conductive-grounded workstation are strongly recommended during the assem-
bly process.

IGBT YT B B LU U . Il FP 335 IGBT BERIEZ A E g FR b # R R e s . 1iidE IEC60747-
1 FRifES 8 IR, TEIRILAMIHZ IGBT Ml R, TR BB SRR IR, 75 ZELE RN AN s s 00 4 Bhi 7
JL 5 1) [ IST H BE A O RGP . 2238 IGBT B ARl , SN ERiE L T ERA S i) T & Bk T
&,

1.2 Climatic conditions IfiE&

During transportation and storage of the FP-type modules, extreme forces such as shock and vibration
should be avoided as well as environmental conditions exceeding the recommended limits. The FP-type
modules are not hermetically sealed. The housings and the silicone gel used for the electrical isolation within
the housing, are permeable by humidity and gases in both directions. Humidity differences will therefore be
equalized.

FP 353% IGBT TS A A 1 AR rp, B S i R vl AR B),  DLRGER AR B UV I L3R5 . FP 3445 1IGBT
MEHIF AR SE A B E 1, SRR T AR & R R T2 SR AT DO R85, 22 5 BB 9 A58 (19
o 7 A

1.2.1 Storage Ffi&

Storing the modules at the specified temperature limits stated in the datasheet is possible, however not
recommended. The recommended storage conditions according to Table 1 should be assured for the rec-
ommended storage time of maximum two years.

IGBT M2 AT LA & 4l R AR /R AR FRAZ G IR 1K, (R AN BCX . RS 1 S I, mT LA
Jes K 2 R ]

Table 1 Climatic conditions for storage {5644+

POS |PARAMETER &3 VALUE & UNIT
1 Temperature & 5 to 40 °C
2 Relative humidity HiIxHE & 20to 75 %
3 Precipitation, condensation, Not allowed at any time
ice, frost and similar ff7k. 45 | fEATHHEERAS [0
UK FEUR KA

1.2.2 Operation &4

The climate conditions for the non-hermetically sealed FP-type power modules in active, current carrying
operation are specified as EN60721-3-3 class 3K3. In the case of a humid atmosphere that causes conden-
sation, or operation in climatic conditions surpassing class 3K3 of EN60721-3-3, appropriate measures must
be taken to avoid liquid droplet depositions on the module in all circumstances. Corrosive gases must be
avoided during operation and storage of the devices.

EFH FP £13E IGBT MR IE# TR 2 ArdE EN60721-3-3 Hiff) 3K3 2. RS S MR SEA BRI S K

4, BIIEEIE EN60721-3-3 1 3K3 MR FigAT, W AURBUE 18, @ RrEAT ol PR b H IR .
BRI FE T, 251005 T ot S
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2 ELECTRICAL BES 4514

2.1 Terminals and circuitry 1% 7Rz & 3%

The connection distance between the gate drive circuit and the control terminals of the FP-type IGBT module
should be as short as possible. It is mandatory to directly solder the pins of the FP-type IGBT module onto
the PCB board. This approach is primarily aimed at preventing any electromagnetic interference (EMI) from
the main circuit to the gate drive signals.

FP $34% IGBT 4 R AR Bk ) R A48 b iy T~ 2 B PR3 4 B R B o 2 AL RS PR AR e 1) 7 SN B s PP 3134 1IGBT
B 5] R BEAE PCB AR, X AR B 1 32 B b 1k 3= (B B S AR SR 315 5 7= A AT R G T4 CEMD
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Figure 2-1 Schematic circuit diagram /§2-1 /i Figure 2-2 RBSOA diagram IGBT RBSOA M6/ # 4
H S

For all FP-type IGBT modules, all pins on the module are connected to the PCB board through soldering. The
layout design of the DC busbars on the PCB should aim to minimize stray inductance.

YT FP 335 IGBT ik, ik Eprd m 5| Bi#t & 45177 20 PCB #4741 . PCB B BHIFR) AR
AV R A 2R B R PR R AR A
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2.2 Safe operating area / Voltage rating &£ T{EXIg/SiE B E

During the turn-off process of the FP-type IGBT module, it is essential to ensure that the peak of the turn-
off overvoltage Vcem remains below the maximum rated collector-emitter voltage Vces. Therefore, it is rec-
ommended to minimize the stray inductance of the commutation loop through reasonable layout design.
Please refer to the datasheet for the internal stray inductance Lsce of the module.

FP 543% IGBT BLHAE Gt FEH, A R ICWT I HUE Veem W (ELTE S KATE R AR - R SR HLE Vees AR (R,
VO A HR AR 28 W R B PRI (] B I A LR . 15 S R P S A LR Lsce POBIIR SR

Several factors limit the voltage and operating range of the power module in applications running at alti-
tudes higher than 2000 m above sea level. The lower air pressure will affect the cooling performance; the
changed dielectric strength of the air will reduce the clearance distance of the device and the statistical
failure rate due to higher cosmic radiation levels will also impact the maximum operating voltage.

TR T 2000m IR F, MR FR RS T ThR B TR . BRI S SR 1 e L aivE g, =50 mil
FE RIS AL AR /N A B P ACTRIBER [ B v VA DA P v 57 B S 480 R 30 2 32 M RS By e K AR F TR R e 4%
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3  INSTALLATION %

3.1 Power module mounting &R &%

There are two installation methods for FP-packaged IGBT modules:
FP 3% IGBT 1) &3 T A WiFh:

e The first method is: First, solder the IGBT module onto the PCB board via the module's pins, then
install the PCB-mounted IGBT module onto the heat sink.
R H R B 5| S 1IGBT BEHUREAE PCB MR L, A5 IREAE PCB iR L1 IGBT R
Pz B BB b

e The second method is: First, install the IGBT module onto the heat sink, then solder the heat-sink-
mounted IGBT module onto the PCB board via the module's pins.
B MOTIE R B IGBT AU e BIRAIR b, SRS A 5] BN R TR AR LY IGBT R
JEBELE PCB R .

1 4

\ y
\ —/
Figure 3-1 Sequence for tightening the FP-type power module to the heatsink; /& 3-1, FP #/#%&IGBT fLiiZ
T E AW F
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Table 2 The specifications and torque requirements for the screws used to secure the FP-type IGBT module
to the heat sink are as follows; &2, FP #14IGBT LA A HE - [3] 75 1THE 22 F 15 Je 77 2286

POS DESCRIPTION 2%} VALUE [ UNIT 847

1 Mounting screw M5
YRR

2 Recommended mounting torque 1.5 Nm
e 0 22

3 Recommended property class of bolt | 4.6 - 5.6
HEFE IR S 2

4 Minimal thread length into the heat 10 mm
sink
BN P EA BN HARR

5 Pre-tightening torque 0.3-05 Nm
TREHAE

6 Tightening torque Ma 1.3-1.5 Nm
B AR

7 Screw velocity (pre-tightening) < 250 RPM
IRET R (TR

8 Screw velocity (tightening) <20 RPM
IRETHE (375D

9 Recommended washer M5
e )
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3.1.1 Installation procedure (Installation Method 1): ZE$E (REHE 1)

e Position the FP-type IGBT module on the PCB according to the pre-arranged plated through-hole
locations for the IGBT module pins on the PCB board.

%18 PCB R LT 1) IGBT #EE 5| I FLA E ¥ FP #4% IGBT ML ETE PCB L.

e (Optional) Use self-tapping screws to secure the module (not recommended if multiple modules
are located on the same PCB). If self-tapping screws are used to fix the FP-type IGBT module on
the PCB, the PCB must have four self-tapping through-holes with a diameter of 3 mm, according
to the specifications of the FP-type IGBT module's self-tapping screw holes. The effective length
of the thread in the module's screw holes should be at least 4 mm and no more than 8 mm. De-
pending on the thickness of the PCB used, metric self-tapping screws such as M2.5x8 or M2.5x10
can be selected. The maximum torque is Mmax = 0.4 Nm £10%. During assembly, to avoid damage
or cracking of the studs, the screws must be inserted vertically into the module's screw holes.

(A3 A6 B BORAET e i iR 2 AN T F— PCB &, MIAHEZEMEAD o W3 i A BUg 278
PCB R _[E & FP 4% IGBT #itk, PCB R 7 E %M FP £12% IGBT itk | BUR L FLIAE T 4 MEREN 3
KM A BUR 2L, IBSHERPUR 22 FL A K ER RN 4 2K, HRE N 8 =K. 1R¥EHTH PCB
JEEE, WEH A M2.5X8 Bl M2.5X 10 SR 1 H BUR 22 . B RKFHAE © Mmax = 0.4 2K £10%. {E41%E
TR, IR S BT R, U MRAT T AR AR R 22 AL

e Solder each pin of the FP-type module onto the PCB board in accordance with the technical re-
quirements specified in section 3.2 of this document.
RIS 3.2 IEAREE R NG FP BB 5| R E7E PCB iR L.

e Apply thermal grease to the bottom of the IGBT module in accordance with the requirements
specified in Section 3.4 of this document.
FIBAE 3.4 IFR )Y IGBT B EES STk S HERE

¢ Mount the FP-type IGBT module onto the heat sink. The PCB board must include an appropriate
fixation at four corners of each FP-type IGBT module to the heat sink to prevent mechanical load
to the module pins during transport and operation. During the installation of the IGBT module, lat-
eral movement on the heat sink should be avoided. Secure the module to the heat sink by pre-
tightening with a manual, electric, torque wrench at a torque value of 0.5 Nm, following the se-
guence indicated in Figure 3-1. Then, following the same steps, tighten the screws to the torque
requirements specified in the datasheet Table 2. It is recommended to use an automatic torque-
release wrench, setting the maximum torque value to that specified in the datasheet.
¥ FP &% IGBT 2 fefEfiAds . PCB LA & -&IEMIESILAH T FP 33 IGBT B 5SS 24
[ 52 o FLEVR NIRRT IR L2 JT I RF L MR 22 Sk ) BAR B B 1)K/ o 2255 IGBT BB FErr,  JRi b FL AR i i
& ERAMIAFES) . KB E B b, T B EUSE EHR T LU 0.5Nm 1 FE (AR 3-1
HbR BRI AT PR [, SRS HEAR E 2D BR, FRET B 1H 2 ] 3-1 BdER e I 2R . #iE A
AR BHUE R TF, K i KHAEAE v B v B 2 BdER e i EUE .
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3.1.2 Installation procedure (Installation Method 2): &1 B (REFHE 2)

e Apply thermal grease to the bottom of the IGBT module in accordance with the requirements
specified in Section 3.4 of this document.
FIBATL 3.4 FIZER N IGBT BB HR ik S HEEAR

e Secure the module to the heat sink by pre-tightening with a manual, electric, torque wrench at a
torque value of 0.5 Nm, following the sequence indicated in Figure 3-1. Then, following the same
steps, tighten the screws to the torque requirements specified in the Table 2. It is recommended
to use an automatic torque-release wrench, setting the maximum torque value to that specified in
the datasheet.
# FP 4% IGBT B e A fiids B PCB MR ATE & GIEMIBFLA T FP 345 IGBT B 5 Ei AR i) 2o s
[ 52 o FLIR NI T IR L2 JT 0 RF MR 22 Sk () EAR BRI 1)K/ o 223 IGBT BB f2r, R G FL7E i
W ERAMm ). K E B E, HTFEE0REEREH IERTLL 0.5Nm [ /1 AEEIE IR K] 3-1
HHER A AT T, ARG IRAH R 2D BR, BB 4T S 2 2 B e A R, #UEHR B
AR R T, Kl K R BN 2 Bk holE A .

e Position the PCB on the FP-type IGBT module.
%18 PCB R LT H) IGBT #EE 5| I FLA E ¥ FP #4% IGBT ML EE PCB L.

e (Optional) Use self-tapping screws to secure the module (not recommended if multiple modules
are located on the same PCB). If self-tapping screws are used to fix the FP-type IGBT module on
the PCB, the PCB must have four self-tapping through-holes with a diameter of 3 mm, according
to the specifications of the FP-type IGBT module's self-tapping screw holes. The effective length
of the thread in the module's screw holes should be at least 4 mm and no more than 8 mm. De-
pending on the thickness of the PCB used, metric self-tapping screws such as M2.5x8 or M2.5x10
can be selected. The maximum torque is Mmax = 0.4 Nm £10%. During assembly, to avoid damage
or cracking of the studs, the screws must be inserted vertically into the module's screw holes.

(A3 A B BORAT [ e i iR 2 AN T F— PCB &, MIAHEZEMIAD o W3 | BUg 278
PCB i L[f i FP #53% IGBT #H, PCB AR L7 Z 4% FP #1245 IGBT B [ BUR 2 fLHE TR 4 MERZEN 3
ORI HBUR BTl . BRETERYUR 2 AL R A KN DN 4 =K, HRZH 8 =K. WRIEAHA PCB I
JERE, FER At M2.5X8 Bl M2.5X 10 SRS 1 FH BUR L . B KHIHE: Mmax= 0.4 2K £10%. fEZH%E
TR, IR S BT R, U MR T B AR R 22 AL

e Solder each pin of the FP-type module onto the PCB board in accordance with the technical re-
quirements specified in section 3.2 of this document.

A 3.2 IEORER K FP BRI 5 R4 AE PCB MR L.

Warning Note: 45 i1 .

e That the Inverter Stack (Module, Sink, Capacitors etc.) should not be lifted by holding the PCB as
this can create unwanted forces to the module (Sink is hanging on the module and pins) and PCB
could be damaged (hair-line cuts).

WA (B, B, AR AROETIUE PCB k4, FNIX A Rga X =4 R N 1) 77
CHUASS S EEERSAIS I 1D, FEH PCB W RES IR CHIL4IRLD .
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3.2 Soldering Requirements 1&3EER

All pins on the FP-type IGBT module are connected to the PCB board through soldering. The pins of the
FP-type IGBT module comply with the solderability requirements of IEC standard 60068-2-20, enabling the
FP-type IGBT products to be soldered onto the printed circuit board (PCB). To ensure reliable and effec-
tive soldering connections between the DC power supply section, the inverter output section, and the gate
drive section on the PCB board with the relevant pins of the FP-type IGBT module, the following regula-
tions must be adhered to during the soldering process:

FP 3% IGBT #E - Fra (5] ER &l i 8 7 05 PCB ARHATEEE N . FP 324 IGBT BRG] IFF & IEC FrifE
60068-2-20 I AMEPETIR, I8 FP 33% IGBT /=Mt R R EN R kiR (PCBY L. N T RIF PCB i LW E
THURER > AR A MHMRIRSNES S ReS nT S N S PP 3 IGBT BEUUHOCS 5l AT 1R 8L, D aifE iR e
RO T RUE

e [|tis recommended that the final minimum aperture for soldering the pins of the FP-type IGBT
module be 1.25 millimeters.

HUWH TR FP 3% 1IGBT Hi G IR & /N LR 1.25 =K.

e The final aperture of the plated through-holes for the FP-type IGBT module pins is defined as "D =
1.25 mm + X", where the selection of "X" should be in accordance with the IPC2220 series of
standards. Due to the interdependence of various factors such as PCB type, thickness, plating,
manufacturing tolerances, soldering processes, and solder alloys, the parameter X must be deter-
mined by the customer to ensure good soldering results and reliable long-term connections.

FP 3% IGBT B 5| I M AL & LA E XN D = 1.25 2K + X7, “X"MIEE TR IPC2220 RFIbx
. \T PCB AL, BEJE., H#E. A/ AZE., BETZULKERAEESELMERHILKS, S5 X B0 H
RPHE, LA R R R AT SE R T

e The final aperture size must be determined with caution. If the aperture is too large, it may be dif-

ficult to ensure a secure electrical and mechanical connection between the pin and the circuit

board.
B LR N T D AUEERE . RFARIE R, FTRE S LA IR 5| IS AR 2 ) SB[ 1 e SR U %
.

e The soldering pins of the FP-type IGBT module are designed for soldering onto printed circuit
boards (PCB) with a thickness not exceeding 2 millimeters. The geometric dimensions of the sol-
dering pins are provided in the module's datasheet.

FP $2%¢ IGBT SR 51 IS vh A THRRIE R AT 2 =R eI s (PCBY k. BiEURER iz
BET RG] B LR RS

e The soldering process can be carried out using manual soldering, automated soldering, and wave
soldering techniques. According to the stipulations of IEC 68 Part 2, the maximum duration at a
soldering temperature of 260°C is 10 seconds. To ensure the reliability of the module, the maxi-
mum temperature of the module casing must not exceed 223°C during the soldering pro-
cess.

R T ZAT DR T LR B3R R R MR IEC 68 5 2 #iZr ME, 260°C MR IR LR K
FREET (RN 10 #0o IR AT S0, FEIR I R BN S M e IR AR T 223°C,

e We recommend soldering prior sink mounting to avoid heat loss through the pins and sink.
PAVER WA RIS WU AT IR, DU I I 5] A BSR4 R

e Solder pads: The recommended diameter of the solder pads on the PCB is 2 mm. For large area
copper layers (power connections) it is mandatory to design a thermal relief to the copper pad
(copper spokes) to minimize heat drain from the pad to the large copper area and improve see
Figure 3-2.

JRAE: PCB MBI BN 2 2K, W T RKMAMEZE (DIEEE , BT RRURRIERE GRESDIRE
%), DA ME MRS B AR T AR B SR IO e IR R o B 3-2.
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Copper Solder meniscus

A/l Spokes
\J

Module

Figure 3-2 Thermal stress relief around the Figure 3-3 Wetting of the solder to the PCB and module
solder pad - referred to as “Copper spokes” in  Pin. /& 3-3 J2#LX1 PCB FIH L 5] B 157

the PCB. /& 3-2 A27i i [HHI# 77 FEi—— 17 Hi %

B AF A HT57 557

Good soldering: It is mandatory that the solder wets well on the module pins and the solder pads. The sol-
dering process needs to be qualified to ensure this to have reliable inverter operation. A good soldering
process is obtained if there is a proper solder meniscus on both sides of the PCB Figure 3-3.

RFHEE:: SRR G VA e 5| AR IR T 2R ELL IR, DRy AR ae nTdiigir. wmRE
PCB PR A & M@ ek dhm, A2 mtaeiifs RiF R T2 | 3-3.
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3.3 Heatsink 8{#28

Maximum thermal conductivity between the power module bottom-side and the heatsink must be ensured
by using a clean heatsink, being free of any particles or ridges of more than 10 um. There is a risk that
such objects deform the Cu-baseplate and result in cracks of the ceramic layers inside the power module.
The following conditions must be obeyed in the application:
2R IGBT B, WAV VG ERIECRES, HIR IGBT JRIBFIHIASS R 2 M 5 K FRARL, SRR S AL
I 10 um Fkid. FEHEEURA AT REAE IGBT MR ETE, HREIGBT WHHIMMEZITR . i EEAIR T 20
TG LA 5

e Roughness: R; ~10 ym HHFEE: R, ~10 um

e Flatness: 30 ym (valid for entire contact area) F¥)¥. 30um & T ANEEMlTHE D

3.4 Applying thermal paste & Sk#Elg

The application of thermal paste is a must to ensure good thermal conductivity between the power module
and the heat sink and will prevent “dry” contact and enables a metal-to-metal contact wherever possible.
Typical thermal pastes include but are not exclusively limited to: Honeywell PTM6000HV-SP, Wacker P12,
Electrolube HTC(P), Dow Corning TC-5121. Please obey the guidelines provided by the manufacturers.
ZH IGBT WINHE, ARG AGENR, H TR IGBT BUAEIE < B BA RIFH S & ISR ES
# JEF5 /K PTM6000HV-SP. Wacker P12, Electrolube HTC (P) . JBRET TC-5121. fii i 7 2 Hlidk iR At
N FHE R -
Please ensure the following by applying thermal paste: f§i Fl S ¥ IS RIS HH AT N A
e Generate a reproducible, homogeneous, and even layer. Inhomogeneities might result either in dry
contacts or act like particles and potentially result in cracked ceramic.
T RIRR I SRS R A0, BEATR S IR S8 B s0E A4 lomohs, 361 5 300 % BT 2L
e Cleaning all interfaces the thermal paste will be in contact with prior applying thermal paste (e.g.
IPA ethylene glycol etc.)
R FRAENR T, FEEGESAERNTEEOL (Bl TH O ZEEEE) .
e A stencil or screen printer is recommended to ensure an even distribution of the grease
BB RS IRNIEC A iR, BRI IR S REENR I 5100 .
e |n case of a manual application of the grease a thickness of 50 um to 100 um is recommended de-
pending on paste type, its viscosity and stencil thickness.
WERFNIRARTE, RIS IEERRR AL, KSR R, @WUSEEFE 50 um £ 100 pm Z[A],
e A subsequent process control (e.g. concerning thickness, volume, pattern etc.) is recommended.

WA e gt e, WERE. AR IS5 T5 T HEAT AR ) T2 AL .

SwissSEM provides a stencil mask design Figure 3-4
W 3-4 FioR, SwissSEM Wit T — MRS AEREBLA T2,

Figure 3-4 SwissSEM can provide corresponding tooling and mold drawings based on the specific require-
ments of customers. /& 3-4 SwWisSSEM 1] R 19 KIGH,  FERERIHI 1T 15 A KA.
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Stencil printing tooling Thermal grease application onto the stencil using a
scraper (suitable for low viscosity pastes)

WK% .
R E T/ T Bk SRR G& A TR D

Example of an FP-type module after stencil print- ~ Example of good thermal grease coverage (module

ing removed after mounting)

FP 3% IGBT BHIR A5 5 I 5l MBS FIRBR S, AT LUE B S AR S B 7E 1IGBT
PIHERR .

Figure 3-5 FP-type power module and typical grease application; /& 3-5, FP Z/IGBT (Lt izt EHEENG P
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3.5 Gate drive HIRIER)

The FP-type IGBT module should be operated with a gate drive voltage of +15V to achieve low conduction
state and good short-circuit resistance.

A higher gate turn-on voltage reduces conduction losses, but it also decreases the short-circuit SCSOA ca-
pability of the IGBT. The gate turn-off voltage is recommended to be between -5V and -15V, which is chosen
to ensure that the IGBT can achieve low turn-off losses while withstanding a high dv/dt.

FP $4% IGBT BLLRFE+15V MK IRSN B NI EIEAT, LASRBUE SRS BRI Paskee /1. MRS s ik
Tr U ) ARRARARE, (HA2 RN W KT 1IGBT KRR XS . MHROGHT i B @ IAE-5V £-15 V Z[8], XFEIEIR
1 H WTET IGBT SEIUK G R FE MY M Re 8 7K 5280 dv/dt FIREST. SRR, FP 3% IGBT B Mg &
STRRAE NI BT B R R AR R — 3 PCB MR B X T AR IAT AT, AV HIMEN 4 A8
BUZETH FP 4% IGBT B E/E PCB M Lo HBURET 1) R [l J) 3 U ZITE 0.4ANmM~0.49Nm Z i), st if
BORSUK EITE 4 B 10 mm 2 [,

A schematic of a typical Gate Unit output stage is depicted in Figure 3-6. It is recommended to clamp the
gate voltage to Veeon (typically 15 V) for protection against high inductive short-circuit events or short-circuit
type Il events, with a suppressor diode (D3) mounted close to the module Gate and auxiliary Emitter as well
as with fast Schottky diodes (D1 & D2) connected low inductive to the gate-voltage supply. An optional
gate-emitter capacitor mounted low inductive to the module can improve the controllability of the IGBT. In
case the turn-off overvoltage of the IGBT can’t be kept below the allowed Vcem Of the IGBT, for instance due
to too high stray inductance, an active clamp circuit compromising of suppressor diodes (D4 to Dx) a
Schottky Diode D7 and a damping resistor R3 is needed. The total clamp voltage of the suppressor diodes
(D4 to Dx) and the value of the damping resistor need to be optimized to the effective power circuit and
stray inductance. The clamp circuit must be low inductive connected to the module to be effective. In any
case the sum of the Vgr of the clamp diodes needs to be above the maximum expected Voc to avoid damage
to the IGBT and inverter.

Bl 3-6 Hgh T A MR IR N R, FESET AR AN G Bl R S AR T — AN AR (D3) , FREAM AR SRS
[0 i P G I AN PR AR AR (DA A D2) , H IR by HURG RS A B BOE A B A R R A, IR AR
UXEN R AR RIZE 15V K- RS R ) Al e v i 3 o — AN RS A TR IGBT Rt BT R G0 B o 1) 2R il
R, AT BIE IGBT XBrd fEd il RIS Veem FIBRRME, FEMGIM—NHMHE ZRE (D4 = Dx) . Hfikk
T D7 DLRHBHE R3 A JREH AR . XA R3. S HE (D4 & Dx) MIEUE 2 ARAE 52 Fr e B 4% 1 A
T EL PR 2 5 P ORI P o BT FL 2 DA IS R R BB A R 3K, AR T AR I R S Ver BER T
KT Voo, M@ IGBT AIIHAS BRI
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Figure 3-6 Typical Gate-drive output stage; /5 3-6 HZLHHEIKE) 4%

AUTHOR CHECKED RELEASED
S. M. R. S. C.T.
PM VP Product Management & Application VP Supply and Quality

2025-10-23 14 / 15



SEM AN 25-0004 SWiSSSEM = =
FP-Type Technologies AG , |

3.6 General mounting remarks iBAREER

Table 3 The industry standards apply for this product as shown in the table below; ##% 3 41 F 7%/, Tl
FRE [ FEE I T U255 0

POS [Do #iF DON'T Z51E RISK FEFE I XU

G

1 Apply wrenches with automatic | Use impact wrenches Damage to power module
release in case maximum 28 1A e 2R 2 4R T Jamming of screw
torque is reached K IGBT bk
WRIE R A, WHERA A A IRETIIZY, RTERRGURTH
IR RERIAR T

2 Limit screw speed to Maximize screw speed Damage to power module
manageable values I R TR T AT Jamming of screw
R RRET R [] B2 PR 1) 0V v R K IGBT bk
ZW WRETII, RAEIRSCHR T

3 Use screws for module Compromise

mounting that are tailored to | Z5 14l AN bRtk MR ET
heat sink material
A FH 38 A U S I R IR BT o2

IGBT ##ilt
4 Length of screws must be Compromise Damage to power module
tailored to application 2 1A B AN IR AR (A MRAT IR IGBT Ktk

R SRR T DL I I A K BE PR BRET
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