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Power Everywhere

As the leading gate driver experts for medium- and high-power inverter systems, Power Integrations
continuously invests in technology development, IC packaging, applications expertise and manufacturing
excellence. This enables us to deliver high-performance gate driver solutions from 5 kW up to MW for
blocking voltages up to 6.5 kV.

As well as addressing our traditional markets—industrial, railway, HVDC, PV—we now have AEC-Q100
qualification for some members of our SCALE-iDriver™ gate driver IC family. This development enables
automotive designers to use our leading products in Battery Electric Vehicle (BEV) and Plug-in Hybrid
Electric Vehicle (PHEV) applications such as vehicle drivetrain, power conversion, on-board chargers and
charging stations. We also offer optimized products for emerging SiC MOSFET applications, addressing that
burgeoning market, and we have added new SCALE™-2 solutions for PrimePack3+™ and HVDC designs.
These are just a few highlights in this new catalog.

By expanding our portfolio with conformal coating and burn-in services, we have further improved the
robustness of our gate drivers—which were already renowned in industry for long life and operational
safety—and we are able to respond faster to customer-specific requirements. With the implementation of
a new state-of-the-art production board test system, we have further increased product reliability and now
provide high-quality PCBA testing at the highest fault coverage rate without sacrificing throughput which is
demanded by customers in all our key market segments—automotive, industrial, railway, HVDC, PV, etc.

Check out this catalog to see if we have a solution for your application. If you cannot find an exact match
for your requirement, we welcome the opportunity to develop a custom or tailored solution. Please contact
your local sales office to discuss your specific needs.

Power Integrations — Power Everywhere.
Best regards,

Thomas Simonis
VP - Gate Drivers - Power Integrations
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Pl Databook

All Power Integrations Products

AC-DC converters
LED drivers

Gate drivers
Motor drivers

Useful Product Information

Technical documents including data sheets
and application notes

Convenient and Easy to Use

Intuitive interface
Available in five languages

Download, print, email, and share product
documents

7 Download on the » GETITON Free download on iOS or Android
& App Store CLL Lo Scan the QR Code to Begin
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SCALE-iDriver™ Gate Driver ICs

Power Integrations is a technology and market leader in mid- and
high-power gate drivers. Using highly integrated technology, the
company’s gate drivers employ up to 85% fewer components than
other commonly-available solutions. Power Integrations has 30
years’ history of supporting demanding industries such as railway,
power generation, power transmission and industrial automation
with products that combine outstanding reliability, best-in-class
performance and competitive pricing.

Innovative Technology Automotive Applications
The SCALE-iDriver family of gate driver ICs, optimized for Power Integrations SCALE-iDriver ICs for automotive
driving both IGBTs and SiC MOSFETSs, are the first products applications (SID11xxKQ / SIC118xKQ) are AEC-Q100
to bring Power Integrations’ pioneering FluxLink™ magneto- qualified, can drive up to 8 A and support 600 V, 650V,
inductive bi-directional communications technology for driver 750V and 1200 V IGBT and SiC MOSFET inverter designs
applications ranging from 650 V up to 1700 V. up to several hundred kW.
FluxLink technology eliminates the need for short-lived opto- L. .
electronics and associated compensation circuitry, thereby SCALE-iDriver Gate Driver ICs
enhancing operational stability while reducing system The SCALE-iDriver family of galvanic isolated single-
complexity. channel gate driver ICs ranges in output current from
Advanced system safety and protection features, commonly 1Aup to 8 A. SCALE-iDriver devices are optimized for
found in medium- and high-voltage applications, enhance driving IGBT and SiC MOSFETs from 600 V to 1700 V, and
product reliability. enable inverters to be built up to 110 kW using only a
Innovative eSOP™ package features 9.5 mm of creepage and a few external components.

Comparative Tracking Index (CTI) = 600, ensuring substantial
operating voltage margin and high system reliability.

8/74 ©2020 | power.com
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1200 V SCALE-iDriver™ Gate Driver

SID1112K, SID1132K, SID1152K, SID1182K

G“ Us

Galvanically-Reinforced Isolated Single-Channel Gate Driver IC; Output
Currents from 1 Ato 8 A; Drives Inverters Up to 110 kW Using Only a Few
External Components

Applications Key Features
Industrial motor drives (GPD, VFD, AC drives and servo «  eSOP™ package: CTI600, 9.5 mm creepage and clearance
drives) + Increased reliability, smaller size, lower system cost
Uninterruptible power supplies (UPS) « SCALE technology reduces component count and system
Photovoltaic inverters cost; smaller and simpler PCB
Industrial (welding, health care, plasma, inductive « ASSD function controls di / dtin desaturation without
heating) adjustment or development work
EV charger (supply and station) « VEE regulator avoids parasitic turn on
«  Splitted outputs only require a unipolar power supply for
Certification secondary side

Reinforced isolation according to VDE 0884-10 and

IEC 60747-10

UL 1577 certified: E358471 complies with IEC 61000-4-8
and IEC 61000-4-9 standards
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Key Data Overview

Parameter Min Typical Max Unit
Primary-side supply voltage (Vvcc) 4.75 5 5.25 \Y
Secondary-side total supply voltage (Vror) 22 25 28 v
Maximum gate sourcing peak current (lgy) 7.3 A
Maximum gate sinking peak current (lo.) 8 A
Operating switching frequency (fs) 0 20 75 kHz
Propagation delay jitter +5 ns
Turn-on propagation delay time (tp() 253 ns
Turn-off propagation delay time (te(y) 262 ns
Minimum turn-on and -off PWM pulses extension (teemin) 650 ns
Creepage distance primary-secondary (L2) 9.5 mm
Clearance distance primary-secondary (L1) 9.5 mm
Tracking resistance (Comparative Tracking Index - CTI) 600
Maximum package dissipated power (Ps) 1.79 W
100% production withstanding isolation voltage test (Vrest) 6 kVrus
100% production partial discharge test (Veom) 2652 Vpeak
Application Circuit (SID11x2K)
SCALE-iDriver .
X vee e o
Primary-Side | | , Secondary-Side YW—1 VVv
Logic 1 Logic
L vox = Cees Da,
= H = Cox
OFatultt . VISO :
U EU V.
) = _ : : | > Iq Re(ow)k Dsto Cs J_ Tog_) Collector
Vin (L R0 1 GH A T T
vee T 1> ) Gaots|
Vioe (i:) c1-L : : FluxLink o Rorp)
T GND : : Emitter
1 || vee
11
1 Csz'L
11 COM T
1
1
PI-7949b-041218 .
Reference Designs
gate-driver.power.com/design-support/reference-designs
Voltage Power Module Related Power
RDHP Product Technology Channels Class Package Module Interface
RDHP-1526 SID1182K SCALE-iDriver 2 1200V Any Up to 3600 A Electrical
(5V logic)
RDHP-1608 SID1182K SCALE-iDriver 2 1200V Any Up to 600 A Flectrical
(5V logic)
Ordering Information
Ordering Code Ordering Code
Part Number Rated Current IGBT Collector Current Ratings Tubes - 48 pcs Tape & Reel - 1000 pcs
SID1112K 1A Upto50A SID1112K SID1112K-TL
SID1132K 2.5A Up to 100 A SID1132K SID1132K-TL
SID1152K 5A Up to 300 A SID1152K SID1152K-TL
SID1182K 8A Up to 600 A SID1182K SID1182K-TL

©2020 | power.com
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600 / 650 V SCALE-iDriver™ Gate Driver

SID1151K, SID1181K

G“ Us

Up to 8 A Single-Channel IGBT / SiC MOSFET Gate Driver Providing Reinforced
Galvanic Isolation Up to 650 V Blocking Voltage and Basic Isolation Up to

1200V
Applications Key Features

Delivery vehicles «  Split outputs providing up to 8 A peak drive current

General purpose drives « Integrated FluxLink™ technology

General industrial equipment +  Rail-to-rail stabilized output voltage

. . « Unipolar supply voltage for secondary-side
Certification . Suitable for 600V /650V / 1200V IGBT and SiC MOSFET
switches

Reinf disolati ding to VDE 0884-10 and
eintoreed 1sotation according to an Providing basic isolation up to 1200 V blocking voltage

IEC60747-10 U <Hy switchin f
UL 1577 certified: F358471 complies with IEC 61000-4-8 p {0 75 KHz switching frequency
and IEC 61000-4-9 standards «  -40°Cto 125 °C operating ambient temperature

High common-mode transient immunity
eSOP™ package with 9.5 mm creepage and clearance

12/ 74 ©2020 | power.com
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Key Data Overview

Parameter* Min Typical Max Unit
Primary-side supply voltage (Vycc) 4,75 5 5.25 \Y
Secondary-side total supply voltage (Vror) 22 25 28 \Y
Maximum gate sourcing peak current (lgy) 7.3 A
Maximum gate sinking peak current (lg,) 8 A
Operating switching frequency (fs) 0 20 75 kHz
Propagation delay jitter 15 ns
Turn-on propagation delay time (tpx) 253 ns
Turn-off propagation delay time (tpuy) 262 ns
Minimum turn-on and -off PWM pulses extension (teemmn) 650 ns
Creepage distance primary-secondary (L2) 9.5 mm
Clearance distance primary-secondary (L1) 9.5 mm
Tracking resistance (Comparative Tracking Index - CTI) 600
Maximum package dissipated power (Ps) 1.79 w
100% production withstanding isolation voltage test (Vresr) 6 kVrus
100% production partial discharge test (Vepm)) 1800 Veenk
Application Circuit (SID11x1K)
SCALE-iDriver
11
X vee NG Vi
Primary-Side 11 Secondary-Side VVV \AA
Logic 1 Logic
: : YOXX == Cres Dey
IN
$
OFatu'tt D VISO . —b
UEU SO 11 k J_ V.
N < <] Recon) Dsto Coy == TOT_,_ Collector
Vin (L R0 N SH M T
vce L Gate
T 1| FluxLink Reor) o
Vvee C1 [ GL A\
T GND : : Emitter
(I VEE .
11 l: _L
I Csz
(I coM T
(I ¢
11
PI-7949b-041218 |
Ordering Information
Part Rated Ordering Code Ordering Code
Number Current IGBT Collector Current Ratings Tubes - 48 pcs Tape & Reel - 1000 pcs
SID1151K 5A Up to 300 A SID1151K SID1151K-TL
SID1181K 8A Up to 600 A SID1181K SID1181K-TL

©2020 | power.com
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1700V SCALE-iDriver™ Gate Driver

SID1183K

G“ Us

Single-Channel Gate Driver for Up to 1700 V Application with Basic Isolation

Applications

VED (Variable Frequency Drives), AC drives from 500V to
690V

Photovoltaic inverters

Medium Voltage Drives (MVD) and LV STATCOM
Commercial e-mobility (E-bus, E-truck, CAV)

Railway auxiliary inverters

Certification

Basic isolation according to VDE 0884-10 and

IEC 60747-10

UL 1577 certified: E358471 complies with IEC 61000-4-8
and IEC 61000-4-9 standards

14/74

Key Features

«  Full platform solution: same device across the whole
voltage range from 1200 Vto 1700V

«  FluxLink™ provides basic isolation for applications using
1700 VIGBTs

«  eSOP™ package provides CTI 600 and >9.5 mm creepage
and clearance distance

«  SCALE features reduced component count and system
cost

< ASSD function controls di / dt of the semiconductor in
desaturation without adjustment or development work

«  VEE regulator avoids parasitic turn on

« Switching up to 1700V and 600 A IGBT modules
without external boosters (ASSD function still effective)

©2020 | power.com
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Key Data Overview

Parameter Min Typical Max Unit
Primary-side supply voltage (Vvcc) 4.75 5 5.25 \Y
Secondary-side total supply voltage (Vror) 22 25 28 v
Maximum gate sourcing peak current (lgy) 7.3 A
Maximum gate sinking peak current (lc.) 8 A
Operating switching frequency (fs) 0 20 75 kHz
Propagation delay jitter +5 ns
Turn-on propagation delay time (tp() 253 ns
Turn-off propagation delay time (te(y) 262 ns
Minimum turn-on and -off PWM pulses extension (teemin) 650 ns
Creepage distance primary-secondary (L2) 9.5 mm
Clearance distance primary-secondary (L1) 9.5 mm
Tracking resistance (Comparative Tracking Index - CTI) 600
Maximum package dissipated power (Ps) 1.79 W
100% production withstanding isolation voltage test (Vrest) 6 KVirus
100% production partial discharge test (Vepm) 2550 Vpeak
Application Circuit (SID1183K)
SCALE-iDriver .
I
R R
- —1 - VCE A AA
Primary-Side | | | Secondary-Side VVy vVy
Logic L Logic
(I
11 VEXX - CRES DCL
L Hi - CGXX
oFault : : VISO . —
utput so k J_ V.
< . D TOT
) | P L Racon) STO Coy == + Collector
Vi R0 K SH M
vce TT > Gate
T 11| FluxLink Roort) o
Vvee C1 11 GL AM
T GND : : Emitter
I VEE
I E _L
i Cs
11 COM T
I v
I
PI-7949b-041218
Reference Design
gate-driver.power.com/design-support/reference-designs
Voltage Power Module Related Power
RDHP Product Technology Channels Class Package Module Interface
RDHP-1702 SID1183K SCALE-iDriver 2 1700V Any N/A Electrical
(5V logic)
Ordering Information
Ordering Code Ordering Code
Part Number Rated Current IGBT Collector Current Ratings Tubes - 48 pcs Tape & Reel - 1000 pcs
SID1183K 8A Up to 600 A | SID1183K SID1183K-TL
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SCALE-iDriver™ Gate Driver

SID1102K

G“ Us

Single-Channel IGBT and SiC MOSFET Gate Driver in eSOP™ Package with
Reinforced Galvanic Isolation

Applications Key Features
Uninterruptible power supplies (UPS) «  Straightforward single channel 5 A IGBT gate driver with
VFD (Variable Frequency Drives), AC drives optionally scalable external N-channel MOSFET booster
Photovoltaic inverters for up to 60 A peak gate current (N-channel has lower

losses and lowers total system cost), with wide flexible use
to drive IGBT modules up to 1200V and current from 50 A
up to 3600 A

Undervoltage lockout

Integrated FluxLink™ technology provides safe isolation
between primary side and secondary side

Commercial air conditioners
EV charger (supply and station)
Welding

Certification

Reinforced isolation according to VDE 0884-10 and +  Rail-to-rail stabilized output voltage

IEC60747-10 «  Suitable for600V /650V /1200 VIGBT and SiC MOSFET
UL 1577 certified: E358471 complies with IEC 61000-4-8 switches

and IEC 61000-4-9 standards « Upto 75 kHz switching frequency

-40°Cto 125 °C operating ambient temperature
eSOP package with 9.5 mm creepage and clearance

16/ 74 ©2020 | power.com
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Key Data Overview

Parameter Min Typical Max Unit
Primary-side supply voltage (Vycc) 4,75 5 5.25 \Y
Secondary-side total supply voltage (Vror) 22 25 28 \Y
Maximum gate sourcing peak current (lgy) 3.3 A
Maximum gate sinking peak current (lg,) 5 A
Operating switching frequency (fs) 75 kHz
Propagation delay jitter 15 ns
Turn-on propagation delay time (tpx) 262 ns
Turn-off propagation delay time (tpuy) 262 ns
Minimum turn-on and -off PWM pulses extension (teemmn) 650 ns
Creepage distance primary-secondary (L2) 9.5 mm
Clearance distance primary-secondary (L1) 9.5 mm
Tracking resistance (Comparative Tracking Index - CTI) 600

Maximum package dissipated power (Ps) 1.79 w
100% production withstanding isolation voltage test (Vres) 6 kVrus
100% production partial discharge test (Vepm)) 2652 Vpeak

Application Circuit (SID1102K)

SCALE-iDriver

11
11 VGXX
Primary-Side | | Secondary-Side
Logic - Logic
11 VISO - °
11
IN - |f :T: = . -
- AUXGH Tl '
11 H '
i ! N
Vin oo VCC : : > G AN E . AN E
l l 11| FluxLink Voo (4 + ¢—o—]
Ve Ll auxel | ® : ”:'_ A
T e : Vi)
> Il : g
1 |: VEE . B I ;
[ '
11 L
o ! COM T
11 e
Il *QOptional for gate peak current requirements >5 A
PI-8527-111317
Ordering Information
Part Rated IGBT Collector Current Ordering Code Ordering Code
Number Current Ratings without Booster Tubes - 48 pcs Tape & Reel - 1000 pcs
SID1102K 5A Up to 300 A SID1102K SID1102K-TL
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Automotive Application Gate Drivers

SID1132KQ, SID1181KQ, SID1182KQ, SIC118xKQ

G“ Us

2.5A and Up to 8 A Single-Channel IGBT / SiC MOSFET Gate Driver for
Automotive Applications Providing Reinforced Galvanic Isolation

Applications

Electric vehicle power train for BEV and BHEV
Electric vehicle and charger stations
High reliability drivers and inverters

Certification

AEC-Q100 qualified reaching automotive grade level 1
Full safety and regulatory compliance

100% production partial discharge test

100% production HIPOT compliance testing

Reinforced isolation according to VDE 0884-10 and
IEC 60747-10

UL 1577 certified: E358471 complies with IEC 61000-4-8
and IEC 61000-4-9 standards

18/74

Key Features

Split outputs providing up to 8 A peak drive current

Integrated FluxLink™ technology providing safe isolation
between primary-side and secondary-side

Rail-to-rail stabilized output voltage
Unipolar supply voltage for secondary side

Suitable for 600V / 650V / 750V /1200 V IGBT and SiC
MOSFET switches

Up to 75 kHz switching frequency

-40°Cto +125 °C operating ambient temperature
High common-mode transient immunity

eSOP™ package with 9.5 mm creepage and clearance

©2020 | power.com
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Key Data Overview

E VEE

I
COM 1_

Parameter Min Typical Max Unit
Primary-side supply voltage (Vvcc) -0.5 5 6.5 \Y
Secondary-side total supply voltage (Vror) -0.5 25 30 v
Maximum gate sourcing peak current (lgy) 7.3 A
Maximum gate sinking peak current (lc.) 8 A
Operating switching frequency (fs) 20 75 kHz
Propagation delay jitter +5 ns
Turn-on propagation delay time (tp() 253 ns
Turn-off propagation delay time (te(y) 262 ns
Minimum turn-on and -off PWM pulses extension (teemin) 650 ns
Creepage distance primary-secondary (L2) 9.5 mm
Clearance distance primary-secondary (L1) 9.5 mm
Tracking resistance (Comparative Tracking Index - CTI) 600
Maximum package dissipated power (Ps) 1.79 W
100% production withstanding isolation voltage test (Vrest) 6/5* kVrus
100% production partial discharge test (Veom) 2652 /1407* Vpeak
Application Circuit (SID11xxKQ)
SCALE-iDriver .
11 R, R
X vee VoS o
Primary-Side | | | Secondary-Side yvy yvYy
Logic L Logic
I VGXX
11 — CRES DCL
IN
- == Coxx
Fault I VIS0 —
OUtEUt ‘ SO 11 k D. J_ VTOT
~ i Ra(on) STO Coy == 1\ Collector
vin (L Rso - I > EH My T
vce T > Gate
T 1| FluxLink Reor) o
Vvee C1 [ GL AM
)| 1_ GND : : Emitter
Il
Il
Il
Il
11
11

PI-7949b-041218 |

Ordering Information

Part Rated IGBT / SiC MOSFET Collector Ordering Code Ordering Code
Number Current Current Ratings Tubes - 48 pcs Tape & Reel - 1000 pcs
SID1132KQ 2.5A Up to 100 A SID1132KQ SID1132KQ-TL
SID1182KQ 8A Up to 600 A SID1182KQ SID1182KQ-TL
SID1181KQ 8A Up to 600 A SID1181KQ SID1181KQ-TL
SIC1181KQ 8A Up to 600 A SIC1181KQ SIC1181KQ-TL
SIC1182KQ 8A Up to 800 A SIC1182KQ SIC1182KQ-TL

©2020 | power.com
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SCALE-iDriver™ (SiC MOSFET)

SIC1182K

8 A Single-Channel SiC MOSFET Gate Driver Providing Reinforced
Galvanic Isolation Up to 1200 V

Applications Key Features
Uninterruptible power supplies (UPS) « Highest efficiency (8 A) driver for Silicon Carbide switches
Photovoltaic inverters « Ultra-fast short-circuit detection (typically <2 ps)
Welding inverters « Drain-Source overvoltage protection
Servo drives + Advanced Active Clamping (SiC-AAC)
Industrial applications «  Externally configurable gate-drive voltages match multiple
Off-board EV charger (supply and station) SiC architectures

Certification

Reinforced isolation according to VDE 0884-10 and IEC
60747-10

UL 1577 certified: E358471 complies with IEC 61000-4-8
and IEC 61000-4-9 standards
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Key Data Overview

Parameter Min Typical Max Unit
Primary-side supply voltage (Vycc) -0.5 6.5 \Y
Secondary-side total supply voltage (Vror) -0.5 30 \Y
Maximum gate sourcing peak current (lgu) 7.8 A
Maximum gate sinking peak current (lg()) 7.3 A
Operating switching frequency (fS) 150 kHz
Propagation delay jitter 15 ns
Turn-on propagation delay time (tpx) 265 ns
Turn-off propagation delay time (tpuy) 270 ns
Minimum turn-on and -off PWM pulses extension (teepn)) 650 ns
Creepage distance primary-secondary (L2) 9.5 mm
Clearance distance primary-secondary (L1) 9.5 mm
Tracking resistance (Comparative Tracking Index - CTI) 600

Maximum package dissipated power (Ps) 1.79 W
100% production withstanding isolation voltage test (Vres) 6000 v
100% production partial discharge test (Vep(m) 2652 Vpeak

Application Circuit (SIC1182K / SIC118xKQ)

SCALE-iDriver

Primary-Side Secondary-Side

Logic Logic
; L
< SO
VCC o~
Vcc@ _L _L FluxLink
T T GND

1

AA
A

P1-8897-011119

Ordering Information

Part Number  Rated Current Ordering Code Tubes - 48 pcs

Ordering Code Tape & Reel - 1000 pcs

SIC1182K 8A SIC1182K

SIC1182K-TL

©2020 | power.com
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SIT12xxI DC-DC Converter Family

SIT12171, SIT1253I

DC-DC Transformer for SCALE-iDriver™ Gate Driver ICs Providing Reinforced

Isolation
Applications Key Features
Industrial drives (GPD, VFD, AC drives and servo drives) « 1.3 W output per channel
LV STATCOM «  Dual-channel DC-DC transformer
Uninterruptible power supplies (UPS) «  Choice of primary-to-secondary winding ratios
Photovoltaic inverters « Reinforced isolation for 600V / 650V /1200 V IGBT and SiC
MOSFET applications
Certification «  Designed for use with all SCALE-iDriver ICs

Optimized for use in forward DC-DC converter topologies
-40°Cto 105 °C operating ambient temperature
<10 pF primary-to-secondary coupling capacitance

EN 61558-2-16+A1:2013 compliant

100% HIPOT test at 5.4 kV RMS 1s (pri-sec),
2.7 kV RMS 1s (sec-sec)

DIN EN 61558-1 approved
UL 1446 approved
Halogen free and RoHS compliant
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Key Data Overview

Parameter Min Typical Max Unit
Power per channel (Pror) 1.3 W
Repetitive peak isolation voltage (Viorm) 1200 \Y
Operating ambient temperature (Ty) -40 105 °C
Storage temperature (Ts) -30 70 °C
Clearance and creepage distance primary-secondary 19 mm
Clearance and creepage distance secondary-secondary 10.5 mm
Coupling capacitance (Cy) 10 pF
100% production withstanding isolation voltage test (Vresr priv - sec) 5400 \%
100% production partial discharge test (Vep, prim- sec) 2700 \Y
Application Circuit (SIT12xxI)
VISO2
VSUPPLY [ ) [ ] .l:d C
COOMZ
O FF e VISO1
_IE N ®
GND 3 coM1
A%VAV
VsuppLy
AA
A\A4
AMA :>: TRIG ouT |
- I_ THRES
GND
RESET
VsuppLy |_
o +- : VCC
GND T GND
L
I CONT DISCH
PI-8707-020819
Ordering Information
Part Number Primary Side Input Voltage Ordering Code Tape & Reel - 115 pcs
SIT12171 15V SIT12171
SIT1253I 5V SIT1253I
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Gate Driver Cores

Power Integrations is a technology and market leader in mid- and
high-power gate drivers. Using highly integrated technology, the
company’s gate drivers employ up to 85% fewer components than
other commonly-available solutions. Power Integrations has 30
years’ history of supporting demanding industries such as railway,
power generation, power transmission and industrial automation
with products that combine outstanding reliability, best-in-class

performance and competitive pricing.

Innovative Technology

Power Integrations’ SCALE™-2 IGBT and SiC MOSFET gate
drivers use an ASIC chip set specifically designed to reduce
count, save space and increase product reliability and
functionality. A recent technology development, SCALE-2+,
enables Soft Shut Down (SSD) to be implemented in the event
of a short circuit without requiring additional components
(SSD function exclusive in 25C0106T and 2SC0108T). This

is particularly beneficial in applications with low stray-
inductance where Advanced Active Clamping (AAC) may not be
required.

Design Support and Customization

Power Integrations develops reference designs and semi-
custom gate drive designs based on the company’s driver cores
and produces full-custom drivers using the company’s SCALE-2
platform for large projects.

24/74

Everything a Designer Needs

Power Integrations’ gate driver cores incorporate driver
functions including galvanic isolation, protection
functions, DC-DC converter, etc., on board presenting
designers with a complete yet extremely flexible system
solution.

Gate driver cores are available with blocking voltage
capabilities from 600 V to 6500 V and output power
from 1 W to 20 W per channel. They are also suitable
for driving wide bandgap devices based on emerging
materials such as Silicon Carbide (SiC) at frequencies
of up to 500 kHz. Gate driver cores are supported by
reference designs for fast design-ins.
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SCALE™-2+ Gate Driver Core

25C0106T

G“ Us

Dual-Channel Gate Driver Core for 1200 V IGBTs—The Alternative to
Optocoupler Driver Solutions for Inverter Designs Requiring Reinforced
Isolation up to 110 kW

Applications Key Features

Industrial motor drives Dual-channel driver core for blocking voltages up to 1200 V

Uninterruptible power supplies (UPS) « 16 A peakoutput gate current

Photovoltaic inverters «  2x1W output power

Commercial e-mobility (E-bus, E-truck, CAV) « High reliability (reduced component count)

Medical (MRT, CT, X-ray) « IGBT short-circuit protection

Welding « Switching frequency up to 50 kHz

Operating temperature -40 °C to +85 °C (105 °C with derating)

Certification « Lead-free and RoHS compliant

Soft Shut Down (SSD)

Reinforced isolation according to IEC 61800-5-1 and
Supply undervoltage lockout

IEC 60664-1
UL-recognized under E321757 for UL 508C and
E346491 for UL 60950-1
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fiy=0 Hz 40 mA
Supply current, full load 300 mA
QOutput power per channel 1 W
Gate voltage +15/-8 \Y
Peak output current (gate current) -6 +6 A
Switching frequency (fs) 0 50 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 9 mm
Clearance distance primary-secondary 9 mm
Dielectric test voltage 4000 VAC
Partial discharge extinction voltage 1800 Veeak
dv / dt immunity, input-to-output 50 kV/us
Operating temperature -40 +105 °C
Application Circuit (2SC0106T)
SOA2
VISO2
4 62 kQ VE2
vec Yoo R VCE2
VCE
i oA ACL VISO2
Vee  oem GND Channel 2 - IGDAUXGH — onz
. G WV
§§ GL2
H GL|
- . TRNB INN avvLf— VISO2 visoz
. : AL "IEE com2 T VE2
o———MA—— B : TS
H VISO2 T
so o oot < m P
[ ; cowz
o2 BT son1
DCDC2 H VISO1
™ 5 : d m pVISOL 2 62k0 VEL
: Voo :(E:: VCEL
Hee SOA ACL VISO1
é AUXGH —|
GND TRPA INP 16D GH1
. GH Wy
f iig o GL1
Ter TRNA : W
1 H Channel 1 AUXGL VISO1 viso1
2 Vss H t—°
{ v Ver coM1 T VEL
GND T
© N =
o 1
com1 PI-8680-022720
Reference Design
gate-driver.power.com/design-support/reference-designs
Voltage Power Module Related Power
RDHP Part Number Technology Channels Class Package Module Interface
600V Electrical
RDHP-1423 2SC0106T SCALE-2+ 2 and 1200V Any N/A (15V logic)
Ordering Information
Part Number Type Designation Temperature Overvoltage Protection
25C0106T* | 2SC0106T2A1-12 -40°Cto+85°C Soft Shut Down
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SCALE™-2+ Gate Driver Core

2S5C0115T

G“ Us

Dual-Channel Gate Driver Core—The Alternative to Optocoupler Driver
Solutions for Inverter Designs up to 500 kW Power Range

Applications

Industrial motor drives
Uninterruptible power supplies (UPS)
Photovoltaic inverters

Medical (MRT, CT, X-ray)

Welding

Certification

Reinforced isolation according to IEC 61800-5-1 and
IEC 60664-1

Ul-recognized under E321757 for UL 508C and E346491
for UL 60950-1
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Key Features

Dual channel driver core for blocking voltages up to
1200V

+15 A peak output gate current

+15V (regulated) /-6 V gate driving

2x1W

High reliability (reduced component count)
IGBT short-circuit protection

Switching frequency up to 50 kHz
Advanced Active Clamping (AAC)

Lead free and RoHS compliant

Supply undervoltage lockout

SiC MOSFET ready
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 Vv
Supply current @ fy="0 Hz 40 mA
Output power per channel 1 1.4 W
Gate voltage +15/-6 \
Peak output current (gate current) -15 +15 A
Switching frequency (fs) 0 50 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 9 mm
Clearance distance primary-secondary 9 mm
Dielectric test voltage 4000 VAC
Partial discharge extinction voltage 1800 Veeak
dv / dt immunity, input-to-output 50 kV/us
Operating temperature -40 +105 °C
Application Circuit (2SC0115T)
. SOA2
E VISO2
H ‘? 62 ko VE2
H Voo REFf——WNV——
vgc H VCE VCE2
i é SOA ACL VISO02
Ve oeg GND Channel 2 e IGDAUXGH — oz
. H—Wv-
§E GL2
: GL|
TRNB .
n<‘>A—'w\¢— INA ™ AUXGL WMM
e . AL VIEE com2 T VE2
o——WN—— .
E > > VISO2 =
sg_[_ so1 penct A m g
S02 E"
LDI E:
DCDC2 H VISO1
' Is 4 m > VIsoL TZ) — 62 ko VEL
. VCE1
MOD o VCE
: ACL VISO1
E AUXGH —|
GND TRPA INP 16D GH1
: GH W\
f i .
Ter :
3 Vs " : Chamels " AUXGL wﬁsm viso1
v Vee com1 T VE1
GND L
° N =
v
GND v
coM1
PI-8680-022720
Reference Design
gate-driver.power.com/design-support/reference-designs
Voltage Power Module Related Power
RDHP Part Number Technology Channels Class Package Module Interface
600V Electrical
RDHP-1521 2SC0115T SCALE-2+ 2 and 1200V Any N/A (15V logic)
Ordering Information
Part Number Type Designation Overvoltage Protection Temperature Lead Free Pin Length
25C0115T | 2sc0115T2A0-12 |  Advanced Active Claming -40°C to +105 °C Yes | 3.00 mm
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SCALE™-2+ Gate Driver Core

2S5C0108T

G“ Us

Ultra-Compact Dual-Channel Gate Driver Core for up to 1700 V IGBTs

Applications

General purpose drives

Uninterruptible power supplies (UPS)
Photovoltaic and wind power inverters
Railway auxiliary inverters

Commercial e-mobility (E-bus, E-truck, CAV)
Medical (MRT, CT, X-ray)

Medium voltage drives

Certification

Reinforced isolation according to IEC 60664-1
UL-recognized under E321757 for UL 508C and E346491
for UL 60950-1
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Key Features

Dual-channel driver core for blocking voltages up to
1700V

Switching frequency up to 50 kHz

+8 A peak output gate current

+15V (regulated) /-8 V gate driving

Interface for 3.3V - 15V logic level

Direct and half bridge modes

Supports two-level and multi-level topologies
IGBT short-circuit protection, undervoltage lockout
Isolated DC-DC converter

2 x 1 W output power

Supply undervoltage lockout

45 mm x 34.3 mm footprint

Lead free and RoHS compliant versions available
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fiy=0 Hz 31 mA
Supply current, full load 240 mA
QOutput power per channel 1 W
Gate voltage +15/-8 \Y
Peak output current (gate current) -8 +8 A
Switching frequency (fs) 0 50 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 12.9 mm
Clearance distance primary-secondary 12.9 mm
Dielectric test voltage 5000 VAC
Partial discharge extinction voltage 1768 Veeak
dv / dt immunity, input-to-output 75 kV/us

Application Circuit (2SC0108T)

<HH

viso2

Voo REF

Channel 2

oeoct

T
peoe2

GND. TRPA

REF2

VCE2

<HH

viso2

Channel 2

N 1ep

24
z<

Channel 1

PLa604041218

2 T w
D> ps so1
b
w0z

o502

e —— L)

eoct

ot g H
beoc2 H

VeE
Ac|

AUXGH

Hf— ¢

24 |
z<

Channel 1

VEL

PL8605-021820

Reference Designs
gate-driver.power.com/design-support/reference-designs

Voltage Power Module Related Power
RDHP Part Number Technology Channels Class Package Module Interface
600V, 1200V and Electrical
RDHP-1415 25C0108T SCALE-2+ 2 1700V Any N/A (15V logic)
600V, 1200V and Electrical
RDHP-1531 25C0108T SCALE-2+ 2 1700V Any N/A (15V logic)
Orderi ng Information
Part Number Type Designation Overvoltage Protection Temperature Lead Free Pin Length
2SC0108T2D0-12 Advanced Active Clamping -40°Cto+85°C No 2.54 mm
25C0108T ! 2SC0108T2HO-17 Soft Shut Down -40°Cto +85°C Yes 2.54 mm
2SC0108T2F1-17 Soft Shut Down -40°Cto +85°C Yes 5.84 mm
25C0108T2G0-17 Soft Shut Down -40°Cto +85°C Yes 3.10 mm

©2020 | power.com
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SCALE™-2+ Gate Driver Core

25C0435T

e us
1700V Dual-Channel Gate Driver Core

Applications

« Photovoltaic and wind power inverters

« Industrial motor drives

«  Medium voltage drives

« Railway main and auxiliary inverters

« Uninterruptible power supplies (UPS)

« Commercial e-mobility (E-bus, E-truck, CAV)
« Medical (MRT, CT, X-ray)

« Industrial power supplies

Certification

+ Reinforced isolation according to IEC 60664-1
« Ul-recognized under E321757 for UL 508C and E346491
for UL 60950-1
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Key Features

Dual-channel driver core for blocking voltages up to
1700V

Switching frequency up to 100 kHz

+35 A peak output gate current

Interface for 3.3V to 15V logic level

Direct and half bridge modes

Supports two-level and multi-level topologies
IGBT short-circuit protection, undervoltage lockout
Advanced Active Clamping

Isolated DC-DC converter

2 x4 W output power

Supply undervoltage lockout

57.2 mm x51.6 mm footprint

Lead free and RoHS compliant

SiC MOSFET ready
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fiy=0 Hz 58 mA
Supply current, full load 700 mA
Output power per channel 4 W
Gate voltage +15/-10 \Y
Peak output current (gate current) -35 +35 A
Switching frequency (fs) 0 100 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 15.7 mm
Clearance distance primary-secondary 15.7 mm
Dielectric test voltage 5000 VAC
Partial discharge extinction voltage 1768 Vpeak
dv / dt immunity, input-to-output 50 kV/us
Operating temperature -40 +85 °C
Reference Designs
gate-driver.power.com/design-support/reference-designs
Part Voltage Power Module Related Power
RDHP Number  Technology Channels Class Package Module Interface
1200V Dual 130 mm x Electricgl
RDHP-1424 25C0435T SCALE-2+ 2 and 1700V 140 mm power N/A (15Vv lqglc)
modules or optical
o | sconsr | s |2 | MBSV | el
Ordering Information
Part Number Type Designation Overvoltage Protection Temperature Lead Free  Pin Length
2SC0435T2F1-17 Advanced Active Clamping -40°Cto +85°C Yes 2.54 mm
2SC0435T*? 2SC0435T2G1-17 Advanced Active Clamping -40°Cto +85°C Yes 3.10 mm
2SC0435T2H0-17 Advanced Active Clamping -40°Cto +85°C Yes 5.84 mm
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SCALE™-2 IGBT Gate Driver Core

2SD300C17

1700V Dual-Channel Gate Driver Core

Applications Key Features

Railway main and auxiliary inverters
Photovoltaic inverters

Wind power inverters

Medium voltage drives

Industrial motor drives

Certification

Reinforced isolation according to IEC 60664-1

34/74

Dual-channel driver core for blocking voltages up to
1700V

Switching frequency up to 60 kHz
+30 A peak output gate current
+15V gate voltage

15V logic level interface

Direct and half bridge modes
IGBT short-circuit protection

Soft Shut Down

Isolated DC-DC converter

2 x4 W output-power

Supply undervoltage lockout
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fiy=0 Hz 65 mA
Supply current @ fiy=60 Hz 21 mA
Output power 4 W
Gate voltage +15/-15 \Y
Peak output current (gate current) -30 +30 A
Switching frequency (fs!) 60 kHz
Duty cycle 0 100 %
Turn-on delay 630 ns
Turn-off delay 490 ns
Operating temperature -40 +85 °C
Application Circuit (2SD300C17)
Fault E.A
55 L VA+ Detection
& X
voD T Voo Vee — Ve§A
® P PN o 75
vRc HE AUXGH
vgc G%D GATE A
Vee TRPA . Channel A N 16D GH
§ % o SENSE A
AUXGL vA+
TRNA ! INN i VA¥
' VA+ COMA
lNo—A i Vg Vee ‘ﬁ_ CO:I;IA
INB COMA i VA-
o— INA
CA pcoct —] vRe b
........ e
CB
e Lot DCDC2 J X De’::g:'t =3
MoD VB+ ion
FLB
COMB m ~ VC B
SoB GND : i
o————|s°8 : AUXGH
E GATEB
. GH
TRPB INP 16D ﬂ SENSE B
: GL
GH §§ AUXGL VB+
v.. TRNB : INN vB+
GND S ' Channel B CoMB
v, COMB
Vss EE ve- 0
GND 4—"3
VB-
PI-8682-041218
Ordering Information
Part Number Type Designation Description Lead Free
2SD300C17A2 Standard version Yes
2SD300C17*
2SD300C17A3 Increased EMI capability Yes
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SCALE™-2 Planar Driver Core

2SC0650P

Dual-Channel IGBT, MOSFET and SiC MOSFET Gate Driver Core with Planar
Transformers; Highest Power Density for High Power and High Frequency;
50 A Gate Current and 2 x 6 W Output Power at 85 °C Ambient Temperature

Applications Key Features
High gate current driving applications « Ultra-low-profile solution
High frequency applications «  Planar transformerisolation
Wind power inverters +  Dual-Channel driver core for blocking voltages up to
Induction heating 1700V
Industrial motor drives « Switching frequency up to 150 kHz

Railway main and auxiliary inverters +50 A peak output gate current

SiC MOSFET applications « IGBT short-circuit protection
Advanced Active Clamping
Certification «  2x6W output power
Supply undervoltage lockout

Reinforced isolation according to IEC 60664-1

. SiC MOSFET ready
UL compliant
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fn="0 Hz 61 mA
Supply current, full load 1335 mA
QOutput power per channel 6.5 W
Gate voltage +15/-10 \Y
Peak output current (gate current) -50 +50 A
Switching frequency (fs*) 150 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 15 mm
Clearance distance primary-secondary 15 mm
Dielectric test voltage 5000 VAC
Partial discharge extinction voltage 1768 Veeak
dv / dt immunity, input-to-output 100 kV/us
Operating temperature -40 +85 °C
Application Circuit (25SC0650P)
) CSHDOWN2
: VIS02 °
vee
vee be : Voo ger i
o . VCE2
1 : CSHDOWN  VCE )
vDC $ : AcL A%LZ
vDC '
o_‘? - GND : VISO2
c  1re : Channel 2 N 16D
AUXGH —] aHa
: GH o
. GL2
TRNB : INN GL 0
' VISO02
A : AUXGL —] VIso2
o— .
INA Vs Ve comz T 2
INB D> L
o———ms 4 m >viso2 ? coM2
DCDCL VvDC > > 6
so1 ot com2
. T T T CSHDOWN1
s02 w0 - S wzs#n °
4 Pviso1
DCDC2 | m Voo REF1
. REF o
o—— : VCEL
. CSHDOWN ~ VCE o
MOD GND E ACL Ang
O———— Mop . VISO1
TRPA . INP 16D
; AuxGH —| a1
. GH o
: GL1
TRNA : Channel 1 TN o °
. VISo1
Ve : AUXGL —] visot
: s Ve com1
: - 1 T VE1
: T °
. COM1
GND :
com1
PI-8683-022520
Ordering Information
Part Number Type Designation Overvoltage Protection Temperature Lead Free Pin Length
25C0650P 2SC0650P2A0-17 Advanced Active Clamping -40°Cto+85°C No 2.54 mm
25C0650P2C0-17 Advanced Active Clamping -40°Cto+85°C No 5.84 mm
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SCALE™-2 Single-Channel Driver Core

1SC2060P

Single-Channel Gate Driver Core with +60 A Gate Current for Driving IGBT
Modules and SiC MOSFET; 20 W Output Power for High Frequency Applications
Up to 500 kHz

Applications Key Features
High frequency applications «  Ultra-low-profile solution
High gate current driving applications « Planar transformer isolation
Wind power inverters « Switching frequency up to 500 kHz
Railway main and auxiliary inverters «  Single-Channel gate driver for blocking voltages up to
Industrial motor drives 1700V
Induction heating +  <80nsdelay time
SiC MOSFET applications «  <tlnsjitter
+60 A peak output gate current
Certification « IGBT short-circuit protection

Advanced Active Clamping
Isolated DC-DC converter

20 W output power

Supply undervoltage lockout
SiC MOSFET ready

Reinforced isolation according to IEC 60664-1
UL compliant
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ f=0 Hz 48 mA
Supply current, full load 2131 mA
Output power per channel 23 W
Gate voltage +15/-10 \Y
Peak output current (gate current) -60 +60 A
Switching frequency (fs?) 500 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 15 mm
Clearance distance primary-secondary 15 mm
Dielectric test voltage 5000 VAC
Partial discharge extinction voltage 1768 Vpeak
dv / dt immunity, input-to-output 100 kV/us
Operating temperature -40 +85 °C

Application Circuit (1SC2060P)

vee e
J- VISO2
VgC $
GND
GND Ve rrep me ' ReF -3
<1
Gou 3¢ VCE Y&
<1 > ACL
Lo ACL O
TRNB ' INN VISO2
IGD
AUXGH —] oH
GH O
"gs— INB  Lp1 GL %L
oeoct —C YRS . AvxeL— V102
SO
o——|° C com2 visoz b——c com2 Vi
>
T VE
TB J C °
° ™ , com2
DCDC2 | ;
GH _%J : com2
GND Vs GND
GND PI-8684-041218
Ordering Information
Part
Number Type Designation Overvoltage Protection Temperature Lead Free  Pin Length
1SC2060P 1SC2060P2A0-17 Advanced Active Clamping -40°Cto +85°C No 5.84 mm
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SCALE™-2 Gate Driver Core

25C0535T

Dual-Channel Gate Driver for 1.7 kV to 3.3 kV IGBTs and SiC MOSFETs

Applications Key Features
Railway main inverters «  Dual-Channel driver core for blocking voltages up to
High Voltage DC transmission systems (HVDC) 3300V
Flexible AC transmission systems (FACTS) «  Supports two-level and multi-level topologies
STATCOM « Switching frequency up to 100 kHz
Medium voltage drives « 135 A peak output gate current
Wind power inverters +  Regulated gate emitter voltage
Industrial motor drives « Interfacefor3.3Vto 15V logic level
3-level Photovoltaic Inverters « Directand half bridge modes
IGBT short-circuit protection
Certification « Supply undervoltage lockout
! . . . Isolated DC-DC converter
Reinforced isolation according to IEC 61800-5-1
2 x5 W output power

UL liant .
compiian Operating temperature -55 °C to +85 °C

SiC MOSFET ready
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fiy=0 Hz 87 mA
Supply current, full load 900 mA
QOutput power per channel 5 W
Gate voltage +15/-10 \Y
Peak output current (gate current) -35 +35 A
Switching frequency (fs*) 0 100 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 44 mm
Clearance distance primary-secondary 25 mm
Dielectric test voltage 9100 VAC
Partial discharge extinction voltage 4125 Veeak
dv / dt immunity, input-to-output 50 kV/us
Operating temperature -55 +85 °C
Application Circuit (25C0535T)
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vcc .
voc J_ g CSHDOWN VCE ve?
voe $ " sz =5
Vee GND H Channel 2
TRPB. : NP 16D, on -
H GH2
§§§ ° GL2
TRNB H INN GL
a AuxeL —| v". ;’2 visoz
o—]INA : Ve VIEE com2 = ve2
- S Y o > mm: Pvisoz =.= coM2
kS L T S U whn
LDI CSHDOWN1
sgz—%»wv— s02 > > vzol
DCDC2 < m pyisor Voo REF1
10—5 B H VCE1
: CSHDOWN VCE
MoD oo aND AL At
TRPA ? § NP IGDAUXE: - -
TRNA INN 6L =3
v H Channel 1 Auxa f—| VIA fl ison
l kL VIE‘ com1 ES VEL
T COM1
GND
v
coM1
Reference Designs
gate-driver.power.com/design-support/reference-designs
Voltage Power Module Related Power
RDHP Part Number Technology Channels Class Package Module Interface
Electrical
RDHP-1517 2SC0535T SCALE-2 2 3300V Any N/A (15V logic)
Ordering Information
Part Number Type Designation Overvoltage Protection Temperature Lead Free Pin Length
25C0535T! 2SC0535T2A1-33 Advanced Active Clamping -55°Cto +85°C Yes 5.84 mm
2SC0535T! 2SC0535T2G0-33 Advanced Active Clamping -55°Cto +85°C Yes 3.10 mm
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SCALE™-2 Gate Driver Core

25C0635T

Dual Gate Driver Cores for 4.5V IGBTs

Applications

Railway main inverters

High Voltage DC transmission systems (HVDC)
Flexible AC transmission systems (FACTS)
STATCOM

Medium voltage drives

Certification

Isolation according to IEC 61800-5-1
UL compliant

42/74

Key Features

Dual-channel driver core for blocking voltages
up to 4500V

+35 A peak output gate current

2 x6 W ouput power

For 1700V /3300 V three-level converters
Advanced Active Clamping

IGBT short-circuit protection

Adjustable short-circuit turn-off delay (three-level
converters)

Switching frequency up to 100 kHz

Supply undervoltage lockout

SiC MOSFET ready
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fn="0 Hz 130 mA
Supply current, full load 880 mA
Output power per channel 8 w
Gate voltage +15/-10 \
Peak output current (gate current) -50 +50 A
Switching frequency (fs*) 10 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 45 mm
Clearance distance primary-secondary 25 mm
Dielectric test voltage 10300 VAC
Partial discharge extinction voltage 5400 Veeak
dv / dt immunity, input-to-output 35 kV/us
Operating temperature -40 +85 °C
Application Circuit (2SC0635T)
. CSHDOWN2
: VISO2 °
vce :
. Voo REF2
vee : REF o
o ‘P . VCE2
1 . CSHDOWN ~ VCE o
vDC $ acl A%LZ
vDC f .
GND . VISO2
Vee TRPB : Channel 2 N 16D
31 s
<> GH O
<!>
Qi GL2
TRNB : INN GL o
. VISO2
INA A . e L VISO2
o— . V. v, I
] =3 coM2 = VE2
d O
. INB C com2 VISO2 T com2
o]
vDC c T_°
DCDCL & 3
St S01 CcoM2
% CSHDOWN1
LDI
s02 -y > VISO1 °
s02 ¢ A
| ¢ coM1 VISO1 -
. DCDC2 | C Voo Rer ]
o— 1718 : VCE1
. CSHDOWN ~ VCE )
. ACL1
MOD GND : ACL )
o———— MOD ' VISO1
TRPA . INP 16D
bH¢ s GH1
<1 GH e
<o
: GL1
TRNA . E C Channel 1 INN o °
. VISO1
Vss : AL — L VISO1
: v, v, X
l : = = coM1 T VE1
: —0
: T com1
GND : — -9
v
coMm1
PI-8683-022520
Ordering Information
Part Number Type Designation Overvoltage Protection Temperature Lead Free Pin Length
25C0635T | 2scoe3sTAl45 | Advanced Active Clamping | -40°Cto+ss°c | Yes [ 31mm
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SCALE™-2 Gate Driver Core

1SC0450V2, 1SC0450E2

High-Voltage 4.5 kV and 6.5 kV Single-Channel Gate Driver with Integrated
DC-DC Converter

Applications Key Features

Railway main inverters «  Single-channel driver core for blocking voltages up to

High Voltage DC transmission systems (HVDC) 4.5kVand 6.5 kv

STATCOM « 50 A peak output gate current

Medium voltage drives + 6 W output power

Flexible AC transmission systems (FACTS) « High reliability (reduced component count)

« Advanced Active Clamping and Dynamic Advanced Active
Certification Clamping
) ) IGBT short-circuit protection
Isolation z?ccord|ng to IEC 61800-5-1 Lead free
UL compliant 40°C to 485 °C

Supply undervoltage lockout
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fiy =0 Hz 130 mA
Supply current, full load 880 mA
Output power per channel 8 W
Gate voltage +15/-10 \Y
Peak output current (gate current) -50 +50 A
Switching frequency (fs?) 10 kHz
Duty cycle 0 100 %
Turn-on delay 135 ns
Turn-off delay 105 ns
Creepage distance primary-secondary 45 mm
Clearance distance primary-secondary 25 mm
Dielectric test voltage 10300 VAC
Partial discharge extinction voltage 5400/ 7800 Vpeak
dv / dt immunity, input-to-output 35 kV/us
Operating temperature -40 +85 °C
Application Circuit (1SC0450V) Application Circuit (1SC0450E)
i 1% i
N : T -
w so—“'ws vse — | I . m—.;w
e T T e LY T e
o GJ; 3 o v 3
Ordering Information
Part Number  Type Designation Description Temperature Lead Free  PinLength
1SC0450V2B0-45 Fiberoptic interface -40°Cto +85°C Yes 5.84 mm
1SC0450V2B0-65 Fiberoptic interface -40°Cto +85°C Yes 5.84 mm
1SC0450*
1SC0450E2B0-45 Non-isolated electrical interface -40°Cto +85°C Yes 5.84 mm
1SC0450E2B0-65 Non-isolated electrical interface -40°Cto+85°C Yes 5.84 mm
45 /74
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Plug-and-Play Gate Drivers

Power Integrations is a technology and market leader in mid- and
high-power gate drivers. Using highly integrated technology, the
company’s gate drivers employ up to 85% fewer components than
other commonly-available solutions. Power Integrations has 30
years’ history of supporting demanding industries such as railway,
power generation, power transmission and industrial automation
with products that combine outstanding reliability, best-in-class
performance and competitive pricing.

Innovative Technology Complete and Ready to Use

Power Integrations pioneered the use of ASIC technology to Plug-and-play products are complete, ready-to-use
develop highly-integrated, ultra-efficient, high-performance IGBT gate drivers that have been tightly matched to a
gate drivers. Our SCALE™-2 design methodology uses an specific IGBT module. Drivers are available to cover a
ASIC chipset to reduce component count and save space. It large selection of high-power and high-voltage IGBT
is manufactured on an automotive-qualified BiICMOS wafer modules with reverse blocking voltages from 600 V to
processing line, so performance and reliability are ensured. By 6500 V. All plug-and-play drivers are equipped with
owning the IC design, Power Integrations is also able to insure DC-DC converters, short-circuit protection, active

a long service life. clamping, supply monitoring, soft start and more.

Design Support and Customisation

Power Integrations develops reference designs and semi-
custom gate drive designs based on the company’s driver cores
and produces full-custom drivers using the company’s SCALE-2
platform for large projects.
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Gate Driver Isolation !

25P0L15T
25P0320

e
v
2
5 25P0430T
g
©
(]
5 15P0635
5
©
5 1P0335 + 15051251
6o
=
[a B

1SP0340 +1S05125!

15P0351V

600 650 750 1200 1700 3300 4500 6500

Semiconductor Blocking Voltage (V)

! Gate Driver Isolation Coordination according to IEC 60664-1 and IEC 60077-1
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SCALE™-2 Plug-and-Play Gate Driver

2SP0115T

Dual-Channel Gate Driver with Electrical Interface for 17 mm Dual IGBT

Modules
Applications Key Features
Wind power inverters « Dual-Channel Plug-and-Play IGBT driver for blocking
Industrial motor drives voltages up to 1700V
Railway auxiliary inverters «  +15V (regulated) /-8 V gate driving
Induction heating + Interface for 3.3V to 15V logic level
Photovoltaic inverters « Direct and half bridge modes
Uninterruptible power supplies (UPS) «  Supports two-level and multi-level topologies
Medical (MRT, CT, X-ray) « IGBT short-circuit protection
Advanced Active Clamping
Certification . Isolated DC-DC converter

2 x 1 W output power

Supply undervoltage lockout

Reliable, long service life

Lead free and RoHS compliant version available

Reinforced isolation according to IEC 60664-1
UL compliant
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 \Y
Supply current @ fiy=0 Hz 33 mA
Supply current, full load 220 mA
Qutput power per channel 1 W
Gate voltage +15/-8 \Y
Peak output current (gate current) -8 +15 A
Switching frequency (fs*) 0 50 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 12.6 mm
Clearance distance primary-secondary 12.3 mm
Dielectric test voltage (600 V / 1200 V versions) 3800 VAC
Dielectric test voltage (1700 V version) 5000 VAC
Partial discharge extinction voltage (600 / 1200 V versions) 1220 Vpeak
Partial discharge extinction voltage (1700 V version) 1768 Vpeax
dv / dt immunity, input-to-output 50 kV/us
Operating temperature 2SP0115T2Ax-xx -20 +85 °C
Operating temperature 2SP0115T2Bx-xx, 2SP0115T2Cx-xx, 2SP0115T2Dx-xx -40 +85 °C
Application Circuit (2SP0115T)
vee i
® 1
oo mi.g' son Jj w;];
o .
O R )
o ﬂ =
Ordering Information
Part Number Type Designation Description
2SP0115T2A0 Standard version (-20 °C to +85 °C)
2SP0115T2B0 Extended operating temperature (-40 °C to +85 °C)
2SP0115T2C0 15V logic level, extended operating temperature (-40 °C to +85 °C)
2SP0115T2D0 15V logic level, extended operating temperature (-40 °C to +85 °C), lead free
2SP0115T ! 2SP0115T2A0-xx xx: either voltage basic type ? or specific module type
2SP0115T2B0-xx xx: either voltage basic type ? or specific module type
2SP0115T2C0-xx xx: voltage basic type ?
xx: specific module type (Infineon, Fuji, Mitsubishi, ABB) such as 2MBI300VN-120-50
xx: voltage basic type xx =06 (600 V) / xx =12 (1200 V) / xx = 17 (1700 V)
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SCALE™-2 Plug-and-Play IGBT Gate Driver

25P0320T2,2SP0320V2

Dual-Channel Gate Driver for PrimePACK™ and Equivalent IGBT Modules with
Electrical or Fiberoptic Interfaces

Applications Key Features
Wind power inverters « Dual-Channel plug-and-play IGBT gate driver for blocking
Industrial motor drives voltages up to 1700 V
Railway auxiliary inverters + Interfacefor3.3Vto 15V logic level
Induction heating «  Electrical or fiberoptic interfaces
Commercial air conditioners «  +15V(regulated) /-10V gate driving
Uninterruptible power supplies (UPS) « Easy mounting directly onto the IGBT
Medical (MRT, CT, X-ray) «  Supports two-level and three-level converter topologies
« IGBT short-circuit protection
Certification « Advanced Active Clamping

Isolated DC-DC converter
Supply undervoltage lockout
Lead free and RoHS compliant version available

Reinforced isolation according to IEC 60664-1
UL compliant

PrimePACK™ is a registered trademark of Infineon Technology AG
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 Vv
Supply current 2SP0320T2xx @ fin=0 Hz 56 mA
Supply current 2SP0320V2xx and 2SP0320S2xx @ fy=0 Hz 164 mA
Supply current, full load 2SP0320T2xx 600 mA
Supply current, full load 25P0320V2xx and 2SP0320S2xx 690 mA
QOutput power per channel 3 w
Gate voltage +15/-10 v
Peak output current (gate current) -20 +20 A
Switching frequency (fs*) 0 30 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 20 mm
Dielectric test voltage 5000 VAC
Partial discharge extinction voltage 1768 Vpeak
dv / dt immunity, input-to-output 50 kV/us
Operating temperature -40 +85 °C

Application Circuit (25SP0320x2)

: V“SF‘” A AMA
External Fiber Optic Link V.
: 3 v’b Fo,  °  vCE > com2
(Drive Signal) H r' I l "1 c2
N ACL
External Fiber Optic Link : 4 S0 viso2 VIS02
(Status Feedback) vbC H 4 AUXGH L‘f %
vDC H
o . com2 GH Rf‘?j) =3
g 1GD
E Channel 2 vl
E GL
vee g AuxeL —j|
1 5
K com2
Voo Regr viso2
REF i
\ T 2
peoct f—j| Vo

)
z
Cl
24l l<

rissri | s

24
2 3
s
8
———<—4
5
HF>g

Channel 1 AUXGH —|€ Re
N

External Fiber Optic Link H 160 Recor)
= -
(Drive Signal) AvxeL f—
N SO
External Fiber Optic Link H 4 R COME viso1
(Status Feedback) . REF i
E T E1

G1

coM1

Ves I
o
com frr—
Ordering Information
25P0320T2! 2SP0320V2*
2SP0320T2A0-xx 25P0320V2A0-xx
Type designation 2SP0320T2C0-12,2SP0320T2D0-12 2SP0320V2D0-12
25P0320T2C0-17 , 25P0320T2D0-17 25P0320V2D0-17
xx: Voltage basic type ! xx =12 (1200 V) /xx =17 (1700 V)
or xx: Specific module typical XX = e.g., 2MBI900VXA-120E-50
Electrical interface
Input signal interface 2SP0320T2A0: 3.3-15 V logic level AO: Versatile FO input / output
2SP0320T2C0: 15V logic level
2SP0320T2DO0: 15V logic level, lead free DO: Versatile FO input / output, lead free
On-board connector DIC20 HFBR 2522ETZ / 1522ETZ
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SCALE™-2 Plug-and-Play IGBT Gate Driver

2SP0430T2

Dual-Channel Gate Driver for PrimePACK™ 3+ and Equivalent Power Modules

Applications Key Features
Wind power inverters « Dual-channel plug-and-play IGBT gate driver for blocking
Photovoltaic inverters voltages up to 1700 V in three level topologies
Uninterruptible power supplies (UPS) «  +15V(regulated) /-10 V gate drive
Industrial motor drives «  Supports three-level converter topologies
Railway main and auxiliary inverters « IGBT short-circuit protection
« Isolated DC-DC converter
Certification « Supply undervoltage lockout

Dynamic Advanced Active Clamping (DAAC)

Reinforced isolation according to IEC 60664-1 .
Conformal coating

UL compliant

PrimePACK™ is a registered trademark of Infineon Technology AG
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage (Voo), (Vice) 15 v
Supply current, full load (lvoc) 480 mA
Output power per channel (Pg,) 2 W
Peak output current (gate current) -30 30 A
Switching frequency fsw 10 kHz
Creepage distance primary-secondary (Cege.s) 30 mm
Clearance distance primary-secondary (Cpes-s) 12.6 mm
Dielectric test voltage A-Type (Visops) 5000 Vrus
Dielectric test voltage B-Type (Viso,ps) 9100 Vruis
Partial discharge extinction voltage A-Type (Ppps) 1768 Veeak
Partial discharge extinction voltage B-Type (Pp,ps) 3100 Veeak
dv / dt immunity, input-to-output 50 kV/us
Operating temperature -40 85 °C
Application Circuit (2SP0430T2xx)
VISO2
vDC v
vee a Ly ® vce
—}—_ 'E ACL g
vee l : ‘E
vce % V2
[ GND ' ®
1 '8
g i AUXGH
: GH %2
GND ' 1GD
i % AuxeL —
- TRNB INN com2 VISO2
VEE T EOZ
vee pcoct —] 1. Ves T
H D pvisor ;
GND 2 com2
S02 coM2
{7} s08 1 e |
: VISO1
LDI > COM1. VISO1
vcc GND : \i
VCE
ACL
So1
d .7 soa
E AUXGH
wep O N
TRPA INP a NV
i % AUXGL —]
TRNA INN com1 VISO1
Channel 1 REF i
vSS
GgD VEE T EOI
Vss _L
v
GND Cong
CcoM1 PI-8692-030420
Ordering Information
Part Number Type Designation Description
2SP0430T2A 2SP0430T2A0C-xx ! For 2-level operation
2SP0430T2B 25P0430T2B0C-xx 1 For 3-level operation
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SCALE™-2 Plug-and-Play IGBT Gate Driver

1SP0635V2

Single-Channel Plug-and-Play Gate Driver for 1.2 kV, 1.7 kV and 3.3 kV IHM
modules- Supports Direct Paralleling with Master / Slave Configuration

Applications Key Features
Railway main inverters « Single-channel plug-and-play gate driver for blocking
Railroad power supplies voltages up to 3300V
High Voltage DC transmission systems (HVDC) «  Fiberoptic interfaces
Flexible AC transmission systems (FACTS) « +15V (regulated) /-10V gate driving
Medium voltage drives «  Direct paralleling of IGBTs
Industrial motor drives «  Supports two-level and multi-level topologies
IGBT short-circuit protection
Certification « Dynamic Advanced Active Clamping (DAAC)

Built-in isolated DC-DC converter
Supply undervoltage lockout

Easy mounting directly onto the IGBT
Extremely reliable, long service life

Isolation according to IEC 60077-1
UL compliant
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 15 Vv
Supply current 1SP0635x2Mx @ fiy=0 Hz 120 mA
Per additional 1SP0635D2Sx @ fiy=0 Hz 35 mA
Supply current, full load 1SP0635x2Mx 325 mA
Output power (1SP0635V2Mx or 1SP0635SMx) 3 W
Output power (1SP0635D2Sx) 2.6 W
Gate voltage +15/-10 v
Peak output current (gate current) -35 +35 A
Switching frequency (fs*') 0 30 kHz
Duty cycle 0 100 %
Creepage distance primary-secondary 21 mm
Clearance distance primary-secondary 21 mm
Dielectric test voltage (3.3 kV versions) 6000 VAC
Partial discharge extinction voltage (3.3 kV versions) 3630 Veeak
Operating temperature -40 +85 °C

Application Circuit (1SP0635)

3

X1 =
4-Pin 15V
Power Supply Interface ° —— Dynamic, Ra(orr)
= e
Power Supply
Monitoring Dynamic Advanced
Active Clamping
Gate
FOL Input N Monitoring
L]
Rson
FOL Status Output “Turn-On Driver
R | ]

X2 [paralleling
6-Pin Paralleling Interfaces Interface

X3

Turn-Off Driver

Dynamic Advanced
Active Clamping

*= Optional

1SP0635V

ooy =B % §
feow_| 3 = 1
Paralleling Turn-On Driver * E B
Interface Reom ¢ +— optonal :
X2 } { Turn-Off Driver
6-Pin Paralleling Interfaces
"""" X3 1SP0635D
Ordering Information
V-Type (Master) S-Type (Master) D-Type (Slave)
Type designation plus 1SP0635V2M1-xx * | 1SP063552M1-xx * | 1SP0635D2S1-xx !
xx: Voltage basic type XX =12 (1200 V); xx =17 (1700 V); xx = 33 (3300 V)
or xx: Specific module type e.g., 5SNA1200E330100
Module package IHM 130/ 140; 190/ 140
Input signal interface Versatile FOL input / output ST FOL input / output N/A
On-board connector HFBR-1522ETZ / 2522ETZ HFBR14127 /24127 N/A
Bus interface
On-board connector MBCON-6-1-0
Connecting cable MBC61-xxx-0 (xxx = 030, 050, 070, 110)
Power supply
Connecting cable MBC41-xxx-0 (xxx = 035, 045, 070) | N/A
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SCALE™-2 Plug-and-Play IGBT Gate Driver

1SP0340V2 and DC-DC Converter ISO5125I

Compact Plug-and-Play Gate Driver for 4.5 kV IGBT Modules in a Low-Voltage

(6 kV) Package

Applications

Railway main inverters

High Voltage DC transmission systems (HVDC)
Medium and high-voltage drives

Pulse power applications

Flexible AC transmission systems (FACTS)
STATCOM

Certification

Creepage and clearances according to IEC 60077-1
UL compliant

56/ 74

Key Features

Single-channel plug-and-play gate driver
Fiberoptic interfaces

+15V (regulated) /-10 V gate driving

Direct paralleling of IGBTs

Supports two-level and multi-level topologies
IGBT short-circuit protection

Dynamic Advanced Active Clamping (DAAC)
Supply undervoltage lockout

Gate monitoring

Active Miller clamping

Easy mounting directly onto the IGBT
External DC-DC converter ISO5125I necessary
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 25 \Y
Supply current 1SP0340V2M0 @ fiy=0 Hz 180 mA
Output power (1SP0340V2MO0) 2.8 W
Gate voltage +15 \
Peak output current (gate current) -35 +35 A
Switching frequency (fs*) 0 30 kHz
Duty cycle 0 100 %
Operating temperature -40 +85 °C
Application Circuit (1SP0340 and 1SO5125I)
High-Voltage
Insulated DC-DC
Power Supply N X403
_Di [ 4-Pin 25 V.
3DCPIBC Input Xﬂ El Dynamic Vee
Monitoring
15051251 -
Dynamic Advanced C
Active Clamping
Gate
FOL Input \@ Monitoring
X ] G :
| : Reon) |
FOL Status Output % Turn-On Driver E
%
# D R(orr) $
X401 Paralleling Turn-Off Driver
6-Pin Paralleling Interfaces Interface
Dynamic Advanced | lc
Active Clamping
Monitoring Monitoring
] G
: RG(ON) |
Turn-On Driver E
s ol I
X401 | Turn-Off Driver
6-Pin Paralleling Interfaces
i xa02
PI-8695-022820
Fiberoptic links are used to electrically isolate the command and status feedback signals
Ordering Information
V-Type (Master) D-Type (Slave)
Type designation plus 1SP0340V2MO0-xx | 1SP0340D2S0-xx
xx: Voltage basic type 4500V =45
or xx: Specific module type e.g., FZ1200R45HL3
Module package IHV 130/ 140; 190/ 140
DC-DC converter 1SO51251-xx (xx: 4500 V = 45; 6500 V = 65; 10000 V = 100; 12000 V = 120)
Input signal interface Versatile FOL input / output N/A
On-board connector HFBR-2522ETZ / 1522ETZ N/A
Bus interface
Connecting cable MBC61-xxx-0 (xxx = 030, 050, 070, 110)
Power supply
Connecting cable driver / ISO MBC41-xxx-0 (xxx = 035, 045, 070, 110)
Connecting cable ISO / user board MBC31-100-0
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SCALE™-2 Plug-and-Play IGBT Gate Driver

1SP0335 and DC-DC Converter ISO5125|

Single-Channel Plug-and-Play Gate Driver for 3.3 kV to 6.5 kV with Separate
Power Supply Unit for IGBT Modules in High-Voltage (10.2 kV) Package

Applications

Railway main inverters

Railroad power supplies

High Voltage DC transmission systems (HVDC)
Flexible AC transmission systems (FACTS)
Medium and high-voltage drives

Industrial motor drives

Certification

Creepage and clearances according to IEC 60077-1
UL compliant

58/ 74

Key Features

Single-channel plug-and-play gate driver
Fiberoptic interfaces

+15V (regulated) /-10 V gate driving

Direct paralleling of IGBTs

Supports two-level and multi-level topologies
Dynamic IGBT short-circuit protection
Dynamic Advanced Active Clamping (DAAC)
Supply undervoltage lockout

Easy mounting directly onto the IGBT
Extremely reliable, long service life

External DC-DC converter ISO5125I necessary
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 25 \Y
Supply current 1SP0335x2Mx @ fiy=0 Hz 45 mA
Per additional 1SP0335D2Sx @ fiy=0 Hz 20 mA
Output power (1SP0335V2Mx) 3.5 W
Output power (1SP0335D2Sx) 3.3 W
Gate voltage +15/-10 v
Peak output current (gate current) -35 +35 A
Switching frequency (fs?) 0 30 kHz
Duty cycle 0 100 %
Operating temperature -40 +85 °C

Application Circuit (1SP0335 and DC-DC ISO5125I)

3-Pin
DC-DC Input

High-Voltage
Insulated DC-DC
Power Supply

Dynamic Ve
Monitoring

]

Power Supply
Monitoring Dynamic Advanced
Active Clamping

Gate

FOL Input \ Monitoring
X

| RG(DN)
FOL Status Output p, E Turn-On Driver
7

6-Pin Paralleling Interfaces

6-Pin Paralleling Interfaces

Reorr) é

Turn-Off Driver

Paralleling
Interface

1SP0335V

Dynamic Advanced |
Active Clamping
Power Supply Gate
Monitoring Monitoring

: Reion)
Turn-On Driver

Paralleling Reorr) ¢
Interface
X401 Turn-Off Driver

1SP0335D

PI-8697-022820

Ordering Information

V-Type (Master) S-Type (Master)

D-Type (Slave)

Type designation plus

1SP0335V2M1-xx | 1SP0335S2M1-xx !

[ 15P0335D251-xx !

xx: Voltage basic type

3300 V=33 /4500 V=45 / 6500 V=65

or xx: Specific module type

e.g., FZ1200R45HL3

Module package

IHV 130/ 140; 190 / 140

DC-DC converter

1SO5125l-xx (xx: 4500 V = 45; 6500 V = 65; 10000 V = 100; 12000 V = 120)

Input signal interface

Versatile FOL input / output ST FOL input / output

N/A

On-board connector

HFBR-2522ETZ / 1522ETZ HFBR-24127 / 14127

N/A

Bus interface

Connecting cable

MBC61-xxx-0 (xxx = 030, 050, 070, 110)

Power supply

Connecting cable driver / ISO

MBC41-xxx-0 (xxx = 035, 045, 070, 110)

Connecting cable ISO / user board

MBC31-100-0

©2020 | power.com
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SCALE™-2 Plug-and-Play

1SP0351V2

Single-Channel Plug-and-Play Gate Driver for 4500 V Press Pack IGBT and IEGT

Applications

High Voltage DC transmission systems (HVDC)
Railway main inverters

STATCOM

Medium voltage drive

Certification

Creepage and clearances according to IEC standards
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Key Features

Single-channel gate driver

Compact autonomous plug-and-play solution
Suitable for Press Pack and modules
Fiberoptic interface

+15V/-10V gate driving

Regulated gate voltage

IGBT/IEGT short-circuit protection and over-current
protecion

Dynamic Advanced Active Clamping (DAAC)
Built-in isolated and regulated DC-DC converter
DC-DC overload monitoring

©2020 | power.com
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Key Data Overview

Parameter Min Typical Max Unit
Nominal supply voltage 0 15 16 \Y
Supply current @ fy =0 Hz TBD mA
Supply current, full load nn mA
Output power 3 W
Gate voltage +15/-10 \Y
Peak output current (gate current) -50 +50 A
Switching frequency (fs?) 2 kHz
Test voltage 10200 Vruis
Creepage distance on PCB primary-secondary 45 mm
Clearance distance primary-secondary 25 mm
Test voltage 10200 Visops
Partial discharge extinction voltage (3.3 kV versions) 5400 Vpeak
Operating temperature -40 +85 °C
Application Circuit (1SP0351V2xx)
External Fiber Optic Link ;
(Drive Signal) : c
H —o
External Fiber Optic Link i
(Status Feedback) vbC H
vbe G
1
Vee R com VISO
REF |y i TG
DCDCL ; V.. VEE T ]
o ‘ Hoo o Fpuso
peoe2 : oo
GND : .g
o—¢ ¥
GND i
'
Ordering Information
Part Number Type Designation Description
1SP0351V2A 1SP0351V2A0C-xx* For StakPak IGBT modules
1SP0351V2B 1SP0351V2B0C-xx* For StakPak IGBT modules
1SP0351V2C 1SP0351V2C0C-xx! For Press Pack and IHV modules
1SP0351V2D 1SP0351V2D0C-xx* For Press Pack and IHV modules
©2020 | power.com 61/74
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DC-DC Converter ISO5125I

for SCALE™-2 Plug-and-Play Gate Drivers

For 3.3 kV to 6.5 kV SCALE-2 Plug-and-Play Gate Drivers

Electrical Insulation And Power Supply with ISO5125I

The ISO5125l is a single-channel isolated DC-DC converter suitable as a power supply for IGBT drivers up to 6.5 kV. It
complements Power Integrations’ 1SP0335 and 1SP0340 high voltage plug-and-play gate drivers. Its output power of 5W
enables switching frequencies up to 5 kHz. It enables IGBTs drivers in the 3.3 kV to 6.5 kV voltage range to be implemented in
two-level, three-level and multi-level inverter topologies.

The driver unit is mounted directly onto the IGBT module by means of three screws. The power supply unit ISO5125l is
designed as a separate module, to be attached close to the IGBT. For parallel-connected drivers, only one power supply is
needed per switch.

Applications Key Features

Railway main inverters

Railroad power supplies

STATCOM

High Voltage DC transmission systems (HVDC)
Flexible AC transmission systems (FACTS)
Medium and high-voltage drives

Industrial motor drives

Part Number Type Designation

Operating voltage up to 12 kV peak
Dielectric test voltage up to 18 kVAC
Creepage distance 60 mm

Output power 5W

Reliable, long service life

Outstanding coupling capacitance 4 pF

Description

1SO5125I 1ISO5125]-xx xx

45=4500V; 65=6500V; 100 =10000 V; 120 = 12000 V

62/74
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Application Notes

For better understanding and easier design with SCALE™ gate drivers,
Power Integrations offers detailed application notes with test data, PCB layout
references, topology application suggestions and other useful information.

Typical application failures
EMI requirements

Key Application Notes

AN-1001: IGBT and SiC MOSFET Drivers Correctly Calculated

This application note describes the calculation of gate
driver performance figures required for a given application.
The values derived from this application note serve as a
basis for selecting the most appropriate driver.

AN-1101: Application with SCALE™-2 and SCALE-2+ Gate
Driver Cores

This application note highlights important design rules and
helps to speed up development time by showing detailed
examples about how to successfully design IGBT drivers
forindustrial and railway applications. Considered SCALE
driver cores are: 2SC0108T, 25C0435T, 2SC0650P and
1SC2060P.

More Application Notes available for download here:

gate-driver.power.com/design-support/application-notes

63/74

Clearance and creepage distances for PCB
External implementation guidance

AN-1301: Do’s and Don’ts with SCALE-2 Gate Drivers

This application note highlights important points that must
be considered when using SCALE-2 driver cores, as well

as plug-and-play drivers (complements Application Note
AN-1101).

AN-1601: Controlling SiC MOSFET Power Switches with
SCALE-2 and SCALE-2+ Gate Drivers Cores and SCALE-
iDriver Gate Driver ICs

This application note discusses procedures to use SCALE
gate drivers with SiC MOSFET switches.
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Conformal Coating for Gate Drivers

In-Line Conformal Coating Enhances Reliability and Protection

Applications

Offshore and onshore wind parks

Railway main and auxiliary inverters

High Voltage DC transmission systems (HVDC)
Photovoltaic inverters

Medium voltage drives in mining and oil and gas industry

Qualification

Qualification is based on tests in accordance with IEC
60068-2-xx

Vibration (sinusoidal) test parameters according to
IEC 60068-2-6:2008-10

Shock test parameters according to

IEC 60068-2-27:2010-02

Damp heat, steady-state test parameters according to
IEC 60068-2-78:2012-10

Cold test parameters according to IEC 60068-2-1:2007-03
Dry heat test parameters according to

IEC 60068-2-2:2007-07

Thermal cycle test parameters according to

IEC 60068-2-14:2009-01

Salt mist test parameters according to IEC 60068-2-11

64 /74

Key Features

Reduced total cost of ownership and streamlined
production

Internal solutions and specialized subcontractors become
obsolete

Full conformal coating qualification with testing in
accordance with IEC 60068-2 standards

Controlled process with 100% automatic optical
inspection at end-of-line

SCALE™-2+ gate driver cores retain UL recognition

«  E321757 for UL 508C (NMMS2/8)

+ E346491 for UL 60950-1C (NWGQ2/8)

Extended warranty available with conformal coating

©2020 | power.com
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Conformal Coating - In-Line Process Flow

. Double Side Packing
Loacies Coating & Shipping

Typical Coated and Keep Out Areas (2SP0320V2AxX-XXXX)
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Ordering Information

Part Number

Part Number

Part Number

2SC0106T2A1C-12 (1)

2SP0115T2A0C-xxxx (2)

2SC0115T2A0C-12

2SCO108T2F1C-17 (1)

2SP0115T2B0C-xxxx (2)

2SD300C17A2C

2SC0108T2G0OC-17 (1)

2SP0115T2COC-xxxx (2)

2SD300C17A3C

2SC0108T2HOC-17 (1)

1SP0335V2M1C-xxxx (2)

2SC0535T2A1C-33

2SC0108T2D0C-12 (1)

1SP0335S2M1C-xxxx (2)

25C0535T2G0C-33

2SC0435T2F1C-17

1SP0335D2S1C-xxxx (2)

1SP0635V2M1C-xxxx

2SC0435T2G1C-17 (1)

1SC0450E2B0OC-xx

1SP0635S2M1C-xxxx

25C0435T2H0C-17 (1)

1SC0450V2B0C-xx

2SP0320T2A0C-xxxx

Other Products On Request

©2020 | power.com
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Burn-In for Gate Drivers

Enhanced Field Reliability

Applications Key Features

«  Mission-critical and high reliability systems «  Reduces total cost of ownership and streamlines

« Transportation production

«  Electrical generation and transmission « Eliminates challenges posed by in-house solutions and
removes the need for specialized subcontractors

Burn-In Process «  Reduces failure rate by up to 15 PPM

_ « Extended warranty available with burn-in
« 100% production test

» Burn-in profile Burn-In Profile
« 23 hourburn-in cycle
«  Controlled oven profile %0
«  Three cycles -40 °C to +85 °C (258 minutes) 70 ﬂ ﬂ
« 1092 minute dwell-time at 85 °C
« 30 minute off-time at 25 °C

«  Customer-specific burn-in profile on request

50

30

10

Temperature (°C)

-10

= 1

-50

0 200 400 600 800 1000 1200 1400
Time (Min)
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Burn-In - In-Line Process Flow

SMD Functional Functional Coatin Packing
Assembly Test Test & & Shipping

Increase Reliability

Power Integrations gate driver products for demanding applications with >100,000 hour operating lifetime.
Burn-in test eliminates infant mortality improving system reliability and reducing maintenance challenges.

Infant Mortality Constant Failure Rate (Useful Life) Wear Out
W | 5
-H 1 1
(U ! 1
o | |
Q l :
L 1 1
3 E |
‘o l l
L : I
infant . t operation
Time (t)
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SiC MOSFET Gate Driver Cores 600V -4500V

Key Features

+ Variable gate voltage by VEE circuit 0V -25V, «  High switching frequency up to 500 kHz
0vV-10V=28V «  SiC MOSFET breakdown voltage up to 4.5 kV

« <2 usshort-circuit response time «  High MTBF / low FlTrate

« High output current capability «  Broad portfolio

« Highisolation capability «  Suitable for all SIC MOSFET designs

+ Advance active clamping with dv / dt feedback - Application defaults by request

GL2
GH2
VISO2
Channel 2 VE2
COM2
REF2
VCE2
ACL2

SID1182K

IGBT Driver
SCALE-iDriver

2SC0435T

GL1
GH1
VISO1
VE1
CoM1
REF1
VCE1L
ACL1

Channel 1

PI-8259-020717

PI-8257-020717 PI-8258-061517
Pinning of SCALE™ gate driver cores 2SC0115T, 25C0435T, and driver IC SID1182K with marked VEx / VEE pins
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ACL2
R1 coM2
4.7 Q 6L2
MWV G == Channel 2 [19] VCE2
IC1 GH2
VISO I, R2 LT1637 ,~°, viso2
— MW * B\ inAQ B % SOA2
Insray WL -~ v so VE2
ROR L o VEE vee 3] 1GBT Driver
R3S +—oO GND[4] 2SCO115T
b3 INB [5] ¥
4. 7 uF 10 nF S1 4 == i :m e Rvcex
; TL431BFDT T Cranel 1 £ v RVcel AM'j
$ ﬂ VISO1 Qﬂgq
COM [8] soa1
P1-8254-020717 VEL PI-8256-031617
VEE-Regulator for SiC MOSFET switches with regulated positive rail Modified setting for SiC MOSFET short-circuit detection

Gate Driver Cores

2SC0115T2A0-12 25C0435T2xx-17
2SC0535T2xx-33 2SC0635T2A1-45
2SC0650P2x0-17 1SC2060P2A0-17

Application Note AN-1601

Controlling SiC MOSFET Power Switches with SCALE™-2 and SCALE-2+ Gate Driver Cores

Application Note AN-1601 Besides driving conventional Si-based power devices like IGBTs and MOSFETs, which require
Controlling SIC MOSFET Power Switches turn-on and turn-off gate voltages of 15V /-10V and 10 V through 20V / 0 V respectively,
ith SCALE-2 and SCALE-2+ Gate Drivers Cores SCALE-2 and SCALE-2+ gate driver cores are also able to drive SiC MOSFET power switches.
However, SiC switches often require turn-on and turn-off voltage levels which are different
from those required by Si-based devices.
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SCALE-iFlex™ Isolated Master Control (IMC),

Module Adapted Gate Driver (MAG)

Full Galvanic Reinforced Isolation Gate Driver for 1700 V and 3300 V
High-Power Dual IGBT Modules

Applications Key Features
Wind power inverters « Optimized for driving up to 4 power modules in parallel
Photovoltaic inverters «  Electrical primary-side interface with reinforced isolation
Railway main and auxiliary inverters «  Optimized for paralleling of up to 4 power modules
Industrial motor drives « Wide input supply voltage range +15V to +48 V
Other industrial applications «  -40°Cto +85°C operating ambient temperature
« Short-circuit protection with Advanced Soft Shut Down
Certification (ASSD)

‘ . S ‘ NTC temperature sensing with reinforced isolated
Reinforced insulation in accordance with EN-50124-1, «  DC-link voltage measurement with reinforced isolated (up
IEC 61800-5-1 and UL 61800-5-1

to 3300 V)
70/ 74
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Key Data Overview (1.7 kV - 3.3 kV, Electrical Interface)

Isolated Master Control (IMC) Parameter Min Max Unit
Primary-side supply voltage (Vyco) 50.4 \Y
Switching frequency (fs) 25 kHz
Gate output power per channel (Picx) 4 w
Common-mode transient immunity 50 kV/us
Test voltage primary to secondary (Visops)) 10800 VRMS
Test voltage secondary to secondary (Visoss) 6700 VRMS
Module Adapted Gate Driver (MAG) Parameter Min Max Unit
Gate output power per channel (Puacy) 1 W
Gate peak current (lgarepi)) 20 A
SCALE-iFlex Functional Description
Channel 1 Cables
IMC l MAG #1 l MAG #2 l MAG #3 l MAG #4
Signal
INT ——»] NN = A A . A . A .
ne o o E Channel 1 = Channel 1 Channel 1 Channel 1 Channel 1
502 «— Primary v v v v
Cori(rj:uer ___________ - N | A AN A
TPM Signlal: Pre-Driver g Driver Driver Driver Driver
DLK < :I I: Channel 2 — Channel 2 Channel 2 Channel 2 Channel 2
_ VU vV vV vV
gsg :: DC/DC > 15V I I I I
V15 Channel 2 Cables
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WORLDWIDE SALES SUPPORT LOCATIONS

WORLD HEADQUARTERS

5245 Hellyer Avenue
San Jose, CA95138 USA

Phone +1408 414 9200
Fax +1408 4149201

Customer Service

Phone  +1408414 9520
Email usasales@power.com

AMERICAS - EAST

7360 McGinnis Ferry Road, Suite 225
Suwanee, GA 30024 USA

Phone  +1678957 0724
Email usasales@power.com

AMERICAS - CENTRAL

3100 Dundee Road, Suite 204
Northbrook, IL 60062 USA

Phone +1 8477216293
Email usasales@power.com

CHINA (SHANGHAI)

Room 1601-1603, Charity Plaza
No. 88 North Caoxi Road
Shanghai, China 200030

Phone +86 021 6354 6323
Email chinasales@power.com

CHINA (SHENZHEN)

17/F, Hivac Building, #2
Keji South 8th Road, Nanshan District
Shenzhen, China 518057

Phone  +86 7558672 8689
Email chinasales@power.com

GERMANY (AC-DC/ LED SALES)

Einsteinring 24
85609 Dornach / Aschheim
Germany

Phone +49 89 5527 39100
Email eurosales@power.com

GERMANY (GATE DRIVERS SALES)

HellwegForum 1
59469 Ense
Germany

Phone +4929 3864 39990
Email gate-drivers.sales@power.com

INDIA (BANGALORE)
Bangalore 560052 India

Phonel +918041138020
Phone2 +918041138028
Email indiasales@power.com

INDIA (MUMBAI)

Unit 106-107, Sagar Tech Plaza-B
Sakinaka, Andheri Kurla Road
Mumbai-400072, Maharashtra, India

Phonel +912240033700
Phone2 +912240033600
Email indiasales@power.com

INDIA (NEW DELHI)

#45, Top Floor

Okhla Industrial Area, Phase-llI
New Delhi, India

Pin-110020

Phonel +911140552351
Phone2 +911140552353
Email indiasales@power.com

ITALY

Via Milanese 20
20099 Sesto San Giovanni (MI)

Italy

Phone  +3902 45508708
Email eurosales@power.com
JAPAN

Yusen Shin-Yokohama 1-chome Building
1-7-9, Shin-Yokohama, Kohoku-ku,
Yokohama-shi, Kanagawa

Japan 222-0033

Phone  +81454711021
Email japansales@power.com

KOREA

Room 602, 6th Floor, #22
Teheran-ro 87-gil, Gangnam-gu
Seoul 06164, Korea

Phone +8222016 6610
Email koreasales@power.com

SINGAPORE

51 Newton Road
#20-01/03 Goldhill Plaza
Singapore 308900

Phone +656358 2160
Customer Service

Phone +65 6356 4480
Email singaporesales@power.com

SWITZERLAND

Johann-Renfer-Strasse 15
2504 Biel / Bienne, Switzerland

Phone  +41323444747
Email gate-drivers.sales@power.com

TAIWAN

5F, #318, NeiHu Road, Section 1
Neihu District
Taipei, Taiwan 114, ROC

Phone +886 2 26594570
Email taiwansales@power.com

UNITED KINGDOM

Building 5, Suite 21
The Westbrook Centre
Milton Road, Cambridge CB4 1YG

Phone +44 7823 557484
Email eurosales@power.com

)«

ac-dc converters gatedrivers  motor drivers.
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