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General Purpose Base Board for
SCALE™-iDriver SID1182K

Application

General purpose drives, UPS, solar power and others

Specification

Suitable for IGBT power modules in various housings
Up to 800V DC-link voltage

Electrical interfaces

Interlock

Short-circuit detection with Advanced Soft Shut Down

Author

High-Power Application Engineering Department

Document Number

RDHP-1608

Revision!

A.l

! The letter refers to the hardware revision. The number refers to the documentation revision.
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Scope

This application proposal provides a circuit design for a general purpose base board for driving various IGBT
power modules.

The main features of the design are:
e Suitable for IGBT power modules in various housings such as 17mm dual, 17mm six-pack,
62mm, PrimePACK™, etc. with a maximum blocking voltage of 1200V
e Short-circuit detection with Advanced Soft Shut Down (ASSD)
e Electrical command inputs and status outputs
e 0V/5V command input logic
e QV/5V status output logic
e Minimum pulse suppression
e Interlock of command inputs
e 5V supply voltage
e Single PCB solution with soldered-in gate driver IC

Intellectual Property Licensing

The design proposal, products and applications illustrated herein (including transformer construction and
circuits external to the products) may be covered by one or more U.S. and foreign patents, or potentially by
pending U.S. and foreign patent applications assigned to Power Integrations.

A complete list of Power Integrations patents may be found at https://www.power.com/.

Power Integrations grants its customers a license under certain patent rights as set forth at
https://www.power.com/company/intellectual-property-licensing/.

Application Conditions

The design is proposed for the following application conditions:

e General purpose applications and IGBT power modules

e Adaptations such as adjustment of gate resistors can easily be done
e Up to 8A peak gate current

e Up to 1W per channel
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Design Description

In addition to the following design description, reference to the datasheet of the gate driver IC family is
recommended.

Gate Resistors

Gate resistor values are not explicitly given as they depend on the IGBT power module used and on the
application. Gate resistors of either SMD (size 1206) or THT (size PR02) package can be selected.

Turn-on gate resistors: Turn-off gate resistors:

Channel SMD Package | THT Package Channel SMD Package | THT Package
1 R107a ... R107d| R106 1 R109a ... R109d| R108
2 R207a ... R207d| R206 2 R209a ... R209d| R208
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The gate resistors must be determined and assembled by the user.

Vcesat MonNitoring

SID1182K gate driver ICs from Power Integrations provide sense inputs for monitoring IGBT short-circuit
conditions.

This design offers a Vcesat monitoring function using either a resistor network or high-voltage diodes based on
the same layout (Power Integrations recommends using the resistor network implementation as the preferred
solution). The assembly variants of either implementation are described in the following table:

Implementation C100, R100, R101, R102 ... R105, D102, D103, D100,
C200 R200 R201 R202 ... R205 D202, D203 D200

Resistor network 33pF 120kQ n.a. 330kQ n.a. BAS416

High-voltage diodes | 100pF 330Q 47kQ n.a. UF4007 n.a.
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The details of the Vet monitoring function are described in the corresponding datasheet of the gate driver.

Advanced Soft Shut Down (ASSD)

The driver ICs SID1182K of the SCALE-iDriver family feature an Advanced Soft Shut Down (ASSD) function,
which reduces the turn-off 9/4 to limit Ve overvoltage spikes as soon as a short-circuit condition is detected.
An excessive turn-off overvoltage is therefore avoided and the IGBT is turned off within its safe operating
area.

The ASSD function is only active under short-circuit conditions, but not under normal operating conditions
(e.g. at nominal current or in over-current conditions), i.e. it is triggered by the Vcessx monitoring function.

The ASSD function may also have performance limitations, such as at high DC-link voltages and/or high
commutation loop stray inductances. If the application is operated at these boundary conditions, it is
recommended to implement Basic Active Clamping.

For further details concerning the ASSD function refer to the datasheet of the gate driver IC SID1182K.

Interlock

To prevent synchronous switching of the gate driver channels 1 and 2 an interlock circuitry is implemented.

Minimum Pulse Suppression

This design possesses a minimum pulse suppression with a time constant t of typically 99ns. If required the
setting can be changed by adjusting C300 and C301. The time constant t is given by the following equations:

71 = 99Q - C300
1, = 99Q - C301

www.power.com/igbt-driver Page 4



Reference Design RDHP-1608

power

integrations”

O

(o]

=

[ R300
] Ra12

eSS

0300
5
I:Igz |

o0z
B O

0300R3LI  C309

O

T

i ]

[ ]
[
g

O O
8 Ccas

EEDE
e o

0 [ cann
COR304 O CU2

go00

3060308 C310

L
s
g [etgo &'

000 e ﬂ[:
%‘Dg cl
ik

00

A

LI [ R308 CC34

ol

X100 &1

Recommended values of C300 and C301 are in the range of 1nF (t, = 99ns) to 3.3nF (z, = 327ns), depending

on actual application conditions.

Blocking Time

During the blocking time, which is set to typically 10us, the gate driver IC ignores incoming command signals.
The blocking time starts once a fault was detected by the gate driver IC's secondary side (undervoltage lock-
out or a short-circuit event) or when an undervoltage condition ends on the primary side.

For further details refer to the datasheet of the gate driver SID1182K.
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Interfaces

Electrical Interfaces

X300 X300
Pin | Designation Description Pin | Designation | Description
1 V5 5V supply (referenced to GND) 2 GND Ground
3 S02 Status output channel 2 4 GND Ground
5 INB Command input channel 2 6 GND Ground
7 S0O1 Status output channel 1 8 GND Ground
9 INA Command input channel 1 10 | GND Ground
X100 X101
Pin | Designation Description Pin | Designation | Description
1 El Emitter channel 1 1 c1 Collector channel 1
2 G1 Gate channel 1 2 c1 Collector channel 1
X200 X201
Pin | Designation Description Pin | Designation | Description
1 G2 Gate channel 2 1 c2 Collector channel 2
2 E2 Emitter channel 2 2 Cc2 Collector channel 2
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CAD Data

The set of CAD data, which includes the circuit schematics, Gerber files, assembly drawing, BOM and Pick-and-
Place file are available as separate documents bundled together with this documentation.

Layout Example

An example for a suitable layout is shown in the following picture. The recommended PCB thickness is
1.55mm.
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Switching Characteristic

Turn-On/Off

The measurement examples shown with the IGBT power module FF150R12YT3 from Infineon Technologies
(Rgon = 2.4Q and R = 2.4Q) were carried out in a double-pulse test using a half-bridge topology setup at
room temperature with an initial DC-link voltage of 800Vpc. The adjusted load current is either 150A (I,om) OF
300A (2X Liom)-

Channel assignment:

Channel C2:  Collector current [1V 2 1A]

Channel C3:  Collector-emitter voltage

=) : i I' i + o

al i " )

Measure P1imax(C2) PZmax(C3) P3x--- P4--- Fores PG--- Measure P1max(C2) P2max(C3)
value 158V 953V value 315v 298V
status v v

Measure Pimax(C2) P2Zmax(C3) P3:-- Bl Pl PB--- Measure P1max(C2) P2 max(C3) Pen Ple P5--- PG --
value 250V 799V value 300V T4V
status d v status v v

0.01

Turn-on bottom side (Inom) Turn-on bottom side (2x Inom)
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Measure Pimax(C2) P2Zmax(C3) P3:-- Bl P PB--- Measure P1:max(C2) P2 max(C3)
value 152v 983V value 208 1.003 kv

status P v status I v

c 1 c: 1
Measure P1iman(C2) PIman(C3) P3--- Pa--- P§--- Ph--- Measure P1imax(C2) P2max(C3) P:- Pé:--- P§:--- PE:--
value 260V 804V value 399v 79y
status L4 v status L4 t4

Turn-on top side (Inom) Turn-on top side (2X Inom)

www.power.com/igbt-driver Page 9



Reference Design RDHP-1608

power

integrations”

Short-Circuit

The measurement examples shown with the IGBT power module FF150R12YT3 from Infineon Technologies
(Rgon = 2.4Q and Rgor = 2.4Q0) were carried out at room temperature with an initial DC-link voltage of 800Vpc.

Channel assignment:

Channel C3:  Collector-emitter voltage

Bottom side

Measure Pimax(c2) P2manC3) P3:-- Pe--- P5: - PB---
valug 920V 834V

Channel C2: Collector current (1V 2 1A)
Channel C4: Status output

: 1
Measure P1max(C2) P2max(C3) P3-- Pé--- P§--- P8:--
920 829V

Top side
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Handling

To avoid possible failures caused by ESD, a handling- and assembly-process with persistent ESD protection is
necessary /2/.

References

/1/ SID11x2K SCALE-iDriver Family Data Sheet, Power Integrations
/2/ Application Note AN-0902, “Avoiding ESD with CONCEPT Drivers”, Power Integrations

Technical Support

Power Integrations provides expert help with your questions and problems:

Website http://www.power.com/igbt-driver/go/support

Email igbt-driver.support@power.com

Quality

The obligation to high quality is one of the central features laid down in the mission statement of Power
Integrations. Our total quality management system assures state-of-the-art processes throughout all functions
of the company, certified by 1S09001:2008 standards.

Legal Disclaimer

Reference Designs are technical proposals concerning how to use Power Integrations’ gate drivers in particular
applications and/or with certain power modules. These proposals are “as is” and are not subject to any
qualification process. The suitability, implementation and qualification are the sole responsibility of the end
user.

The statements, technical information and recommendations contained herein are believed to be accurate as
of the date hereof. All parameters, numbers, values and other technical data included in the technical
information were calculated and determined to our best knowledge in accordance with the relevant technical
norms (if any). They may base on assumptions or operational conditions that do not necessarily apply in
general. We exclude any representation or warranty, express or implied, in relation to the accuracy or
completeness of the statements, technical information and recommendations contained herein. No
responsibility is accepted for the accuracy or sufficiency of any of the statements, technical information,
recommendations or opinions communicated and any liability for any direct, indirect or consequential loss or
damage suffered by any person arising therefrom is expressly disclaimed.
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Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.
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Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.
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