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Insulated Gate Bipolar Transistors (IGBTs)

IGBTs from Microsemi

IGBT products from Microsemi provide high-quality solutions for a wide range of high-voltage, high-power applications. The switching
frequency range spans from DC for minimal conduction loss to 150 kHz for very-high-power-density switch mode power supply
(SMPS) applications. The frequency range for each product type is shown in the following graph. Each IGBT product represents

the latest in IGBT technology, providing the best possible performance/cost combination for the targeted application. There are six
product series that utilize three different IGBT technologies: non-punch-through (NPT), punch-through (PT), and field stop.

IGBT Switching Frequency Ranges (kHz, Hard Switched)

Field Stop

600 V

Power MOS 8™ PT

Power MOS 8™ NPT (NEW!)

650 V

900 V Power MOS 8™ PT

Field Stop
1200 V Power MOS 7™ PT
Power MOS 8™ NPT

Note: Frequency ranges shown are typical for a 50 A IGBT. Refer to product datasheet maximum frequency versus current graph for more information.

Short Circuit Safe

Standard Series Voltage Ratings (V) Technology Easy to Parallel Operating Area (SOA) Parameter

MOS 7™ 1200 PT Ultra-low gate charge
MOS 8™ 600, 650, 900, 1200 PT, NPT Highest efficiency
Field Stop Trench Gate 600, 1200 Field Stop o o LLowest conduction loss

Product Options

All standard IGBT products are available as a single IGBT or as a Combi product packaged with an anti-parallel DQ series diode.
Package options include TO-220, TO-247, T-MAX®, TO-264, and SOT-227. Customized products are available; contact the factory
for details.



|GBTs—Punch-Thru

" V) Veeon (V) Iz (A)  Maximum I (A) Part Package
(BRJCES Typ25°C 100°C at Frequency Number Style
POWER MOS 7™ Single 20 kHz 40 kHz
3.3 33 19 12 APT25GP120BG TO-247
e Ultra-low gate charge
« Combi with high-speed 3.3 46 24 15 APT35GP120BG TO-247
DQ diode 1200 3.3 54 29 18 APT45GP120BG TO-247
3.3 34 28 18 APT45GP120J ISOTOP
3.3 91 42 24 APT75GP120B2G T-MAX®
3.3 57 40 23 APT75GP120J ISOTOP
Combi (IGBT
&"DQ" FRED) 20 kHz 40 kHz
3.3 33 19 12 APT25GP120BDQ1G TO-247
3.3 46 24 15 | APT35GP120B2DQ2G T-MAX®
1200 3.3 54 29 18 | APT45GP120B2DQ2G T-MAX®
3.3 34 28 18 APT45GP120JDQ2 ISOTOP
3.3 57 40 23 APT75GP120JDQ3 ISOTOP
POWER MOS 8™ Single 50 kHz 80 kHz
. 2 36 21 17 APT36GA60B TO-247 or D3PAK
e Fast switching
) - 2 44 26 20 APT44GA60B TO-247 or D3PAK
e Highest efficiency
R 2 54 30 23 APT54GA60B TO-247 or D3PAK
e Combi with high-speed 600
DQ diode 2 68 35 27 APTE8GAB0B TO-247 or D3PAK
2 80 40 31 APT80GAG0B TO-247 or D3PAK
2 102 51 39 APT102GAB0B2 T-MAX® or TO-264

25 35 17 | 10 APT35GA90B TO-247 or D3PAK

25 43 21 13 APT43GA90B TO-247 or D3PAK
900 25 64 29 | 19 APTG4GAYOB TO-247 or D3PAK

25 80 34 | 23 APT80GAJ0B TO-247 or D3PAK

;fg‘c:’,f gg:;) 50 kHz 80 kHz

2 36 21 17 | APT36GAGOBD15 | TO-247 or D3PAK

2 44 26 | 20 | APT44GAGOBD30 | TO-247 or D3PAK

2 54 30 | 23 | APTB4GAGOBD30 | TO-247 or D3PAK
600 2 60 48 | 36 | APTE0GAG0JDEO ISOTOP®

2 68 35 | 27 | APT68GAGOB2D40 | T-MAX® or TO-264

2 80 40 | 31 APT80GAGOLD40 TO-264

2.5 27 14 8 APT27GA90BD15 TO-247 or D3PAK

2.5 35 17 10 APT35GA90BD15 TO-247 or D3PAK

2.5 43 21 13 APT43GA90BD30 TO-247 or D3PAK
900 2.5 46 33 21 APT46GA90JD40 ISOTOP®

2.5 64 29 19 APTB4GA90B2D30 | T-MAX® or TO-264

2.5 80 34 23 APT80GA90LD40 TO-264

Part numbers for D3PAK packages—replace “B” with “S” in part number. Part numbers for TO-264 packages—replace “B2” with “L” in part number.

Current at frequency test conditions: T,=125 °C, Tc = 100 °C except Isotop® where Tc = 80 °C, Vcc = 67% rated voltage hard switch.

Datasheets available on www.microsemi.com

TO-247[B]

D3PAKIS]

T-MAX®[B2]

ISOTOP®[]
SOT-227

All products RoHS-compliant



|GBTs—Non-Punch-Thru

Maximum |, (A)
at Frequency

VCE(ON) (V) |02 (A)
Typ 25 °C 100 °C

V(BR)CES (v)

Part
Number

Package
Style

POWER MOS 8™ Single 150 kHz 200 kHz

e High-speed switching

e Low switching losses 100 kHz 150 kHz

TO-247[B]

e Easy to parallel 650 APT70GR65B
50 kHz 100 kHz
APT95GR65B2
50 kHz 80 kHz
2.5 25 25 21 APT25GR120B TO-247 D3PAK]S]
2.5 25 25 21 APT25GR120S D3PAK
2.5 40 38 28 APT40GR120B TO-247
2.5 40 38 28 APT40GR120S D3PAK
2.5 50 48 36 APT50GR120B2 T-MAX®
2.5 50 48 36 APT50GR120L TO-264
2.5 70 66 42 APT70GR120B2 T-MAX®
2.5 70 66 42 APT70GR120L TO-264 TMAX®[B2]
2.5 70" 42 30 APT70GR120J ISOTOP®
2.5 85 72 46 APT85GR120B2 T-MAX®
2.5 85 72 46 APT85GR120L TO-264
2.5 85+ 46 31 APT85GR120J ISOTOP®

Combi

(IGBT & Diode) 150 kHz 200 kHz

APT45GR65BSCD10

TO-247 (SIC SBD)

650 100 kHz 150 kHz
APT70GR65B2SCD30 | T-MAX® (SiC SBD)
50 kHz 80 kHz
25 25 05 21 APT25GR120BD15 | TO-247 (DQ)
25 25 05 21 APT25GR120SD15 D3PAK (DQ)
25 25 o5 21 | APT25GR120BSCD10 | TO-247 (SiC SBD)
25 25 05 21 | APT25GR120SSCD10 | D3PAK (SiC SBD)
1200 25 40 38 28 | APT40GR120B2D30 | T-MAX® (DQ)
25 40 38 28 |APT40GR120B2SCD10| T-MAX® (SIC SBD)

ISOTOP®[]
25 50" 42 32 APT50GR120JD30 | ISOTOP® (DQ) SOT-227
2.5 70" 42 30 APT70GR120JD60 ISOTOP® (DQ)
2.5 85" 46 31 APT85GR120JD60 ISOTOP® (DQ) c
Part numbers for DSPAK packages—replace “B” with “S” in part number. Part numbers for TO-264 packages—replace “B2” with “L” in part number.
G
E

Current at frequency test conditions: T,=125 °C, Tc = 100 °C except Isotop® where Tc = 80 °C, Vcc = 67% rated voltage hard switch.

Datasheets available on www.microsemi.com All products RoHS-compliant



|IGBTs—Field Stop

V(BR)CES ) Veeon (V) ez (A)  Maximum | (A) Part Package
Typ 25°C 100°C at Frequency Number Style
Field Stop Single 15 kHz 30 kHz
« Trench technology 1.5 24 15 10 APT20GNB0OBG TO-247
e Short circuit rated 1.5 37 20 14 APT30GN60BG TO-247
e Lowest conduction loss 1.5 64 30 21 APT50GN60BG TO-247
« Easy paralleling 1.5 93 42 30 APT75GN60BG TO-247
« Combi with high-speed 600 1.5 123 75 47 APT150GN60J ISOTOP®
DQ diode 1.5 135 54 39 APT100GN60B2G T-MAX®
1.5 190 79 57 APT150GN60B2G T-MAX®
1.5 230 103 75 APT200GN60B2G T-MAX®
1.5 158 100 66 APT200GN60J ISOTOP®
1.7 33 19 13 APT25GN120BG TO-247 or D3PAK
1.7 46 24 17 APT35GN120BG TO-247
1200 1.7 66 32 22 APT50GN120B2G T-MAX®
1.7 70 44 27 APT100GN120J ISOTOP®
1.7 99 45 30 APT75GN120B2G | T-MAX® or TO-264
1.7 120 58 38 APT100GN120B2G T-MAX®
1.7 99 60 36 APT150GN120J ISOTOP®
8?,‘,’6“;,‘ ggEB;) 15kHz 30 kHz
1.5 24 15 10 APT20GN60BDQ1G TO-247
1.5 37 20 14 APT30GN60BDQ2G TO-247 TO-264[]
1.5 64 30 21 APT50GN60BDQ2G TO-247
600 1.5 93 42 30 APT75GN60LDQ3G TO-264
1.5 123 75 47 APT150GN60JDQ4 ISOTOP®
1.5 135 54 39 APT100GN60OLDQ4G TO-264v
1.5 190 79 57 APT150GN60LDQ4G TO-264
1.5 158 100 66 APT200GN60JDQ4 ISOTOP®
1.7 22 14 10 APT15GN120BDQ1G | TO-247 or D3PAK
1.7 33 19 13  |APT25GN120B2DQ2G T-MAX®
1200 1.7 46 24 17 APT35GN120L.2DQ2G 264-MAX™
1.7 57 36 22 APT75GN120JDQ3 ISOTOP®
1.7 66 32 22 APT50GN120L.2DQ2G 264-MAX™
1.7 70 44 27 APT100GN120JDQ4 ISOTOP®
1.7 99 60 36 APT150GN120JDQ4 ISOTOP® ISOTOP®L]
Part numbers for D3PAK packages—replace “B” with “S” in part number. Part numbers for TO-264 packages—replace “B2” with “L” in part number. SOT.227
C
G
E
Current at frequency test conditions: T,=125 °C, Tc = 100 °C except Isotop® where Tc = 80 °C, Vcc = 67% rated voltage hard switch.
Datasheets available on www.microsemi.com All products RoHS-compliant



Silicon Carbide (SiC) MOSFETs

Silicon Carbide (SiC) MOSFETs

Silicon Carbide (SiC) is the ideal technology for higher switching e Smart energy: photovoltaic (PV) inverter, wind turbine
frequency, higher efficiency, and higher power (>650 V) e Medical: MRI power supply, X-Ray power supply
applications. Target markets and applications include: e Defense and oil drilling: Motor drives, auxiliary power supplies
e Commercial aviation: Actuation, air conditioning, SiC MOSFET and SiC Schottky barrier diode product lines from
power distribution Microsemi increase your system efficiency over silicon MOSFET
e [ndustrial: Motor drives, welding, uniterruptible power supply and IGBT solutions while lowering your total cost of ownership
(UPS), SMPS, induction heating by enabling downsized systems and smaller/lower cost cooling.

e Transportation/automotive: Electric vehicle (EV) battery
charger, hybrid electric vehicle (HEV) powertrain, DC-DC
converter, energy recovery

Part Number Voltage (V) Roson (Typical) Package
MSCO090SMAQ70B 90 MmO TO-247
MSC090SMA070S D3PAK
MSCO060SMAQ70B 60 MmO TO-247
MSCO060SMA070S 700 D3PAK
MSC035SMAQ70B 35 MmO TO-247
MSC035SMA070S D3PAK
MSC015SMAQ70B I T0-247 T0-247
MSCO015SMA070S D3PAK
MSC280SMA120B 580 M0} TO-247
MSC280SMA120S D3PAK
MSC140SMA120B 140 MO TO-247 -
MSC140SMA120S D3PAK
MSCO080SMA120B TO-247 . ¥
MSCO0B80SMA120S 80 mQ D3PAK 10068
MSC080SMA120J 1200 SOT-227 DBPAK
MSC040SMA120B TO-247
MSC040SMA120S 40 mQ D3PAK
MSC040SMA120J SOT-227
MSC025SMA120B TO-247
MSC025SMA120S 25 mQ D3PAK
MSC025SMA120J SOT-227
MSC750SMA170B 50 m0) TO-247
MSC750SMA170S 1700 D3PAK
MSC045SMA170B 45 mO TO-247
MSC045SMA170S D3PAK
SiC MOSFET Features and Benefits
Characteristics Results Benefits
Breakdown field (MV/cm) Lower on-resistance Higher efficiency
Electron sat. velocity (cm/s) Faster switching Size reduction
Bandgap energy (ev) Higher junction temperature Improved cooling
Thermal conductivity (W/m.K) Higher power density Higher current capabilities
Positive temperature coefficient Self regulation Easy paralleling
Microsemi Advantages Versus Competition
¢ | owest conduction losses at high temperature e Patented SiC technology
® | ow switching losses e SiC is the perfect technology to address high-frequency
¢ High short circuit withstand rating and high-power-density applications
® | ow gate resistance ® | ower power losses
e High avalanche rating: UIS and Repetitive UIS e Fasier cooling, downsized system, and higher reliability



Power MOS 8™ MOSFETs/FREDFETs

IVT;)S((?B) o (A) Pahll'ltoNsuFrE:er o (A) P:: EI?J':El;rer PEI;T: y
2.40 7 APT7F120B TO-247 or D3PAK
2.10 8 APT7M120B TO-247
1.20 14 APT13F120B TO-247 or D3PAK
110 14 APT14M120B T0-247 T0-247[B]
0.70 23 APT22F120B2 T-MAX® or TO-264
0.63 24 APT24M120B2 T-MAX® or TO-264
1200 0.58 27 APT26F120B2 T-MAX® or TO-264
0.58 18 APT17F120J ISOTOP®
0.53 29 APT28M120B2 T-MAX® or TO-264
0.53 19 APT19M120J ISOTOP®
0.32 33 APT32F120J ISOTOP®
0.29 35 APT34M120J ISOTOP®
2.00 7 APT7F100B TO-247
1.80 8 APT8M100B TO-247
1.60 9 APTOF100B TO-247 or D3PAK
1.40 9 APTOM100B TO-247
0.98 14 APT14F100B TO-247 or D3PAK
0.88 14 APT14M100B TO-247 or D3PAK
0.78 17 APT17F100B TO-247 or D3PAK
000 0.70 18 APT18M100B TO-247 TMAX®[B2]
0.44 30 APT29F100B2 T-MAX® or TO-264
0.44 20 APT19F100J ISOTOP®
0.38 32 APT31M100B2 35 APT34F100B2 T-MAX® or TO-264
0.38 21 APT21M100J 23 APT22F100J ISOTOP®
0.33 37 APT37M100B2 T-MAX® or TO-264
0.33 25 APT25M100J ISOTOP®
0.20 42 APT41F100J ISOTOP®
0.18 45 APT45M100J ISOTOP®
0.90 12 APT11F80B TO-247 or D3PAK
0.80 13 APT12M80B TO-247 T0-264L]
0.58 18 APT17F80B TO-247 or D3PAK
0.53 19 APT18M80B TO-247 or D3PAK
0.43 23 APT22F80B TO-247 or D3PAK
0.39 25 APT24M80B TO-247 or D3PAK
800 0.24 41 APT38F80B2 T-MAX® or TO-264
0.21 43 APT41MB80B2 47 APT44F80B2 T-MAX® or TO-264
0.21 31 APT29F80J ISOTOP®
0.19 49 APT48M80B2 T-MAX® or TO-264
0.19 33 APT32M80J ISOTOP®
0.11 57 APT53F80J ISOTOP® ISOTOP®[J]
0.10 60 APT58M80J ISOTOP® sorear
(Isolated Base)

Part numbers for D3PAK packages—replace “B” with “S” in part number. Part numbers for TO-264 packages—replace “B2” with “L” in part number.

Datasheets available on www.microsemi.com

All products RoHS-compliant



Power MOS 8™ MOSFETs/FREDFETs (continued)

RDS(ON)

Max (Q)

I(A)

MOSFET
Part Number

I (A)

FREDFET
Part Number

Package
Style

Part numbers for D3PAK packages—replace “B” with “S” in part number. Part numbers for TO-264 packages—replace “B2” with “L” in part number.

Low-Voltage Power MOS V® MOSFETs/FREDFETs

BVoss (V) NTaD;(O(B) o (A) Pah:tol\lSanfZer o (A) P:rF: I?\ll:t:ll:'llsl;rer Peg:tl;?ege
0.085 40 APT30M85BVRG TO-247
0.070 48 APT30M70BVRG 48 APT30M70BVFRG TO-247 or D3PAK
500 0.040 70 APT30M40JVR 70 APT30M40JVFR ISOTOP®
0.019 130 APT30M19JVR 130 APT30M19JVFR ISOTOP®
0.045 56 APT20M45BVRG 56 APT20M45BVFRG TO-247
200 0.038 67 APT20M38BVRG TO-247 or D3PAK
0.022 100 APT20M22B2VRG T-MAX® or TO-264
0.011 175 APT20M11JVR 175 APT20M11JVFR ISOTOP®

Part numbers for D3PAK packages—replace “B” with “S” in part number. Part numbers for TO-264 packages—replace “B2” with “L” in part number.

Datasheets available on www.microsemi.com

0.37 19 APT18F60B TO-247 or D3PAK
0.29 24 APT23F60B TO-247 or D3PAK
0.19 36 APT34M6OB 36 APT34F60B T0-247
0.15 45 APT43MB0B2 45 APT43F60B2 T-MAX® or TO-264 T0-247[B]
0.15 31 APT30MEOJ 31 APT30F60J ISOTOP®
60 0.11 60 APT56MB0B2 60 APT56F60B2 T-MAX® or TO-264
0.11 42 APT39MB0J 42 APT39F60J ISOTOP®
0.09 70 APTE6ME0B2 70 APTG6FE0B2 T-MAXE or TO-264
0.09 49 APT47M60J 49 APT47FE0J ISOTOP®
0.055 84 APT8OME0J 84 APTS0F60J ISOTOP®
0.24 24 APT24F50B TO-247 or D3PAK
0.19 30 APT30F508B TO-247 or D3PAK
0.15 37 APT37F508B TO-247 or D3PAK
0.13 43 APT42F50B TO-247 or D3PAK
0.10 56 APT56M50B2 56 APT56F50B2 T-MAX® or TO-264
500 0.10 38 APT38M50J 38 APT38F50J ISOTOP®
0.075 75 APT75M50B2 75 APT75F50B2 T-MAXE or TO-264
0.075 51 APT51M50J 51 APT51F50J ISOTOP®
0.062 84 APT84M50B2 84 APT84F5082 T-MAX® or TO-264
0.062 58 APT58M50J 58 APT58F50. ISOTOP® T-MAX®[B2]
0.036 103 APT100M50J 103 APT100F50J ISOTOP®

ISOTOP®[J]
SOT-227
(Isolated Base)

All products RoHS-compliant
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Ultra-Fast, Low Gate Charge MOSFETs

For 250 kHz-2 MHz Switching Applications

The ultra-fast, low gate charge MOSFET family combines the lowest gate charge available in the industry with Microsemi’s
proprietary self-aligned aluminum metal gate structure. The result is a MOSFET capable of extremely fast switching speeds and
very low switching losses. The metal gate structure and the layout of these chips provide an internal series gate resistance (EGR)
an order of magnitude lower than competitive devices built with a polysilicon gate.

These devices are ideally suited for high-frequency and pulsed high-voltage applications.

Typical Applications

e Class D ampilifiers up to 2 MHz

e High-voltage pulsed DC
e AM transmitters

e Plasma deposition/etch

Features

* Series gate resistance (R,) <0.1 Q

e T,and T_times of <10 ns

e Industry’s lowest gate charge

Benefits

e Fast switching, uniform signal propagation

e Pulse power applications

e Fast switching, reduced gate drive power

BVpss Roson) I, (A) MOSFET FREDFET Package
(\} Max (Q) Part Number Part Number Style
4.700 3.5 APT1204R7BFLLG TO-247 or D3PAK
1200 1.400 9 APT1201R4BFLLG TO-247
0.570 22 APT12057B2LLG T-MAX®
0.900 12 APT10090BLLG TO-247
0.780 14 APT10078BLLG TO-247 or D3PAK
0.450 23 APT10045B2LLG T-MAX® or TO-264
0.450 21 APT10045JLL ISOTOP®
1000 0.350 28 APT10035B2LLG T-MAX®
0.350 25 APT10035JLL ISOTOP®
0.260 38 APT10026L2FLLG TO-264 MAX
0.260 30 APT10026JLL APT10026JFLL ISOTOP®
0.210 37 APT10021JLL APT10021JFLL ISOTOP®
0.140 52 APT8014L2LLG APT8014L2FLLG TO-264 MAX
0.110 51 APT8011JLL APT8011JFLL T-MAX® or TO-264
80 0.200 38 APT8020B2LL T-MAX®
0.200 33 APT8020JLL ISOTOP® or D3PAK
0.140 35 APT5014BLLG TO-247
0.100 46 APT5010B2LLG APT5010B2FLLG T-MAX® or TO-264
0.065 67 APT50M6E5B2LLG APT50MB5B2FLLG T-MAX® or TO-264
0.065 58 APT50MB5JLL APT50M65JFLL ISOTOP®
o00 0.075 51 APT50M75JLL APT50M75JFLL ISOTOP®
0.075 57 APT50M75B2LLG T-MAX® or TO-264
0.050 71 APT50M50JLL ISOTOP®
0.038 88 APT50M38JLL ISOTOP®

Datasheets available on www.microsemi.com

TO-247[B]

ISOTOP®[J]
SOT-227
(Isolated Base)

All products RoHS-compliant



Super Junction MOSFETs

Roson locont Part Package
((0)] (A) Number Style
C3 Technology

0.120 APT36N90BC3G TO-247

0.450 11 APT11N80BC3G TO-247
800 0.145 34 APT34N80B2C3G T-MAX® or TO-264

0.145 34 APT34N80LC3G TO-264

0.035 94 APT94N65B2C3G T-MAX® or TO-264
650 0.070 47 APT47N65BC3G TO-247 or D3PAK

0.070 47 APT47N60BC3G TO-247 or D3PAK D3PAKIS]
o0 0.035 77 APT77N60JC3 ISOTOP® 10-268

0.042 94 APT94N60L2C3G 264-MAX™

Server Series

0.045 APTB0NB0OBCSG TO-247 or D3PAK
500 0.041 APT77N60BC6 TO-247 or D3PAK 264-MAX™[L2]

0.070 53 APT53N60BC6 TO-247 or D3PAK

0.099 38 APT38N60BC6 TO-247 or D3PAK

0.125 30 APT30N60BC6H TO-247 or D3PAK

0.035 106 APT106N60B2C6 T-MAX™ or TO-264

0.041 85 APT97N65B2C6 T-MAX™ or TO-264 ISOTOP®[J]
650 0.035 94 APT94N65B2C6 T-MAX™ SOT-227

Part numbers for D3PAK packages—replace “B” with “S” in part number.

Linear MOSFETs

What is a Linear MOSFET?

A MOSFET specifically designed to be more robust than
a standard MOSFET when operated with both high voltage
and high current near DC conditions (>100 msecs).

The Problem with SMPS MOSFETs

MOSFETs optimized for high-frequency SMPS applications
have poor high voltage DC SOA. Most SMPS-type MOSFETs
over state SOA capability at high voltage on the datasheets.
Above ~30 V and DC conditions, SOA drops faster than

is indicated by power disipation (PD) limited operation.

For pulsed loads (t < 10 ms), there is generally no problem
using a standard MOSFET.

Technology Innovation

Introduced in 1999, Microsemi modified its proprietary
patented self-aligned metal gate MOSFET technology for
enhanced performance in high voltage, linear applications.

(Isolated Base)

These linear MOSFETs typically provide 1.5-2.0 times
the DC SOA capability at high voltage compared to other
MOSFET technologies optimized for switching applications.

Designers Will Need Linear MOSFETs
in the Following Situations

e High current and less than 200 volts
at less than 100 milliseconds

e Used as a variable power resistor
e Soft start application (limit surge currents)

e | inear amplifier circuit

Typical Applications

e Active loads above 200 volts, such as DC dynamic loads
for testing power supplies, batteries, fuel cells, and so on.

¢ High voltage, high current, constant current sources.

BVopss (V) Roson () To(ceny (A) SOA (W) N
600 0.125 49 325 APL602B2G
0.125 43 325 APLB02J
500 0.090 58 325 APL502B2G
0.090 52 325 APL502J ISOTOP®[J]
SOT-227

Part numbers for TO-264 packages—replace “B2” with “L” in part number.

Datasheets available on www.microsemi.com

T-MAX®[B2] TO-264[L] (Isolated Base)

All products RoHS-compliant
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SiC Schottky Barrier Diodes

V. (V)

Part Number Voltage (V) (Typical at 25 °C) Package
MSCO010SDAQ70K 10 1.5 TO-220
MSCO030SDA070K 700 30 1.5 TO-220
MSCO050SDA070B 50 1.5 TO-247
MSCO010SDA120B 10 1.5 TO-247
MSCO010SDA120K 10 1.5 TO-220
MSC015SDA120B 15 1.5 TO-247
MSCO030SDA120B 1200 30 1.5 TO-247
MSCO030SDA120S 30 1.5 D3PAK
MSCO050SDA120B 50 1.5 TO-247
MSCO050SDA120S 50 1.5 D3PAK
MSCO010SDA170B 10 1.5 TO-247
MSCO030SDA170B 1700 30 1.5 TO-247
MSCO050SDA170B 50 1.5 TO-247 D3PAKS]

Si Schottky Barrier Diodes, Fast and Ultra-Fast Recovery Diodes

Microsemi offers four series of discrete diode products: the
medium-speed medium V_ D series, the high-speed DQ

series, the silicon Schottky S series, and the SiC Schottky
MSCxxxSDxxxx series. These series of diodes are designed

to provide high-quality solutions to a wide range of high-
voltage, high-power application requirements, ranging from
fast recovery for continuous conduction mode power factor
correction to low conduction loss for output rectification. The
following table summarizes each product family’s distinguishing
features and potential applications.

Series Voltage Ratings Features

200, 300, 400,
600, 1000, 1200

Medium V_
Medium speed

The following graph shows the relative recovery speed and
forward voltage positions of 600 V, D, and DQ, series diodes.

600 V, 30 A Diode Recovery Charge vs. V.
1.=30 A, V,,=400 V, di_/dt=—200 A/ms, T =125 °C

1000

800 .
CVZJL 600 El
o

200

0 SiC
1.0 1.5 2.0 2.5
Forward Voltage (V)
Applications Comment

Freewheeling diode
Output rectifier
DC-DC converter

Proprietary platinum process

PFC

Avalanche rated

b 600, 1000, 1200 Aveanche ated Feanesing dode | o e ocers
DC-DC converter P VP P
Output rectifier
Schottky 200 Low V Freewheeling diode

DC-DC converter

SiC Schottky 700, 1200, 1700 Zero reverse recovery

PFC
Freewheeling diode
DC-DC converter

Low switching losses, high power density,
and high-temperature operation




Si Schottky Barrier Diodes, Fast and Ultra-Fast Recovery Diodes

Volts Typ  t(ns) Typ Q(nC) RR Typ Diode Part

Ve 1A 25°C 25°C 125°C atl_=1, (avg) Series Number EEELD
Single

15 2.8 21 960 DQ APT15DQ120BG TO-247

15 28 21 960 DQ APT15DQ120KG TO-220

15 2.0 32 1300 D APT15D120BG TO-247

15 2.0 32 1300 D APT15D120KG TO-220

30 2.8 24 1800 DQ APT30DQ120BG TO-247 T0-220[]
1200 30 28 24 1800 DQ APT30DQ120KG TO-220

30 2.0 31 3450 D APT30D120BG TO-247

40 2.8 26 2200 DQ APT40DQ120BG TO-247

60 2.8 30 2800 DQ APT60DQ120BG TO-247

60 2.0 38 4000 D APT60D120BG TO-247 or D3PAK

75 2.8 32 3340 DQ APT75DQ120BG TO-247

15 25 20 810 DQ APT15DQ100BG TO-247

15 25 20 810 DQ APT15DQ100KG TO-220

15 1.9 28 1550 D APT15D100KG TO-220 nggé[s]

30 25 22 1250 DQ APT30DQ100BG TO-247

30 25 22 1250 DQ APT30DQ100KG TO-247
1000 30 1.9 29 2350 D APT30D100BG TO-247

40 25 24 1430 DQ APT40DQ100BG TO-247

60 25 29 2325 DQ APT60DQ100BG TO-247

60 1.9 34 3600 D APT60D100BG TO-247 or D3PAK

75 25 33 2660 DQ APT75DQ100BG TO-247

15 2.0 16 250 DQ APT15DQ60BG TO-247

15 2.0 16 250 DQ APT15DQB0KG TO-220

15 1.6 21 520 D APT15D60BG TO-247

15 1.6 21 520 D APT15D60KG TO-220

30 2.0 19 400 DQ APT30DQB0BG TO-247 TO-247B|
600 30 2.0 19 400 DQ APT30DQBOKG TO-220

30 1.6 23 700 D APT30D60BG TO-247

40 2.0 22 480 DQ APT40DQ60BG TO-247

60 2.0 26 640 DQ APTE0DQBOBG TO-247

60 1.6 40 920 D APT60D60BG TO-247 or D3PAK

75 2.0 29 650 DQ APT75DQB0BG TO-247

30 1.3 22 360 D APT30D40BG TO-247
100 60 1.3 30 540 D APT60D40BG TO-247

30 1.1 21 150 D APT30D20BG TO-247

30 0.83 25 448 Schottky | APT30S20BG TO-247 or D3PAK
200 60 1.1 30 250 D APTE0D20BG TO-247 T MAXS[B2]

60 0.83 35 490 Schottky | APTE0S20BG TO-247 or D3PAK

100 0.89 40 690 Schottky | APT100S20BG TO-247

Part numbers for D3 package—replace “B” with “S” in part number.

Datasheets available on www.microsemi.com All products RoHS-compliant
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Si Schottky Barrier Diodes, Fast and Ultra-Fast Recovery Diodes

Volts Typ  t(ns) Typ Q(nC) RR Typ Diode Part

25°C 25°C 125°C atl_=1. (avg) Series Number FEEELD
Dual
2x27 2 31 3450 D APT2X30D120J
2x30 2.6 25 1800 DQ APT2X30DQ120J
2x53 2.0 38 4000 D APT2X60D120J
1200 2x60 2.5 30 2890 DQ APT2X60DQ120J
2x93 2.0 a7 5350 D APT2X100D120J
2x100 2.4 45 5240 DQ APT2X100DQ120J
2x28 1.9 29 2350 D APT2X30D100J
2x55 1.9 34 3600 D APT2X60D100J
1000 2x60 2.2 30 2350 DQ APT2X60DQ100J
2x95 1.9 43 4050 D APT2X100D100J
2x100 2.1 45 3645 DQ APT2X100DQ100J
2x30 1.8 20 400 DQ APT2X30DQ60J
2x30 1.6 23 700 D APT2X30D60J ISOTOP®
600 2x60 1.7 27 650 DQ APT2X60DQ60J
2x60 1.6 40 920 D APT2X60D60J
2x100 1.6 30 980 DQ APT2X100DQ60J
2x100 1.6 34 1450 D APT2X100D60J
2x30 1.3 22 360 D APT2X30D40J
400 2x60 1.3 30 540 D APT2X60D40J
2x100 1.3 37 1050 D APT2X100D40J
300 2x100 1.2 36 650 D APT2X101D30J
2x30 0.80 25 448 Schottky APT2X31520J
200 2x60 0.83 35 490 Schottky APT2X61520J
2x100 1.1 39 840 D APT2X100D20J
2x100 0.89 40 690 Schottky APT2X101S20J
1200 2x30 2.8 26 2100 DQ APT30DQ120BCTG TO-247 [BCT]
2x15 2.5 20 810 DQ APT15DQ100BCTG TO-247 [BCT]
2x15 1.9 28 1550 D APT15D100BCTG TO-247 [BHB]
1000 2x30 1.9 29 2360 D APT30D100BCTG TO-247 [BHB]
2x30 1.9 30 2350 D APT30D100BHBG TO-247 [BCA]
2x60 2.5 29 2325 DQ APT60DQ100LCTG TO-264 [LCT]
2x60 1.9 35 3600 D APT60D100LCTG TO-264 [LCT]
2x15 1.6 21 520 D APT15D60BCTG TO-247
2x15 2.0 15 250 DQ APT15DQB0BCTG TO-247 [BCT]
2x15 1.6 20 520 D APT15D60BCAG TO-247 [BCA]
2x30 2.0 22 480 DQ APT30DQB0BHBG TO-247 [BHB]
600 2x30 2.0 19 400 DQ APT30DQ60BCTG TO-247 [BCT]
2x30 1.6 23 700 D APT30D60BCTG TO-247 [BCT]
2x30 1.6 25 700 D APT30D60BHBG TO-247 [BHB]
2x30 1.6 25 700 D APT30D60BCAG TO-247 [BCA]
2x40 2.0 22 480 DQ APT40DQ6B0BCTG TO-247 [BCT]
2x60 2.0 26 640 DQ APTBE0DQB0OBCTG TO-247 [BCT]
2x60 1.6 30 920 D APTB0D60LCTG TO-264 [LCT]
400 2x30 1.3 22 360 D APT30D40BCTG TO-247 [BCT]
2x60 1.3 30 540 D APTB0D40LCTG TO-264 [LCT]
300 2x30 1.2 25 1300 D APT30D30BCTG TO-247 [BCT]
2x30 1.1 21 150 D APT30D20BCTG TO-247 [BCT]
2x30 1.1 21 150 D APT30D20BCAG TO-247 [BCA]
200 2x30 0.80 25 448 Schottky APT30S20BCTG TO-247 [BCT]
2x60 0.83 35 490 Schottky | APT60S20B2CTG T-MAX® [B2CT]
2x100 0.89 40 690 Schottky | APT100S20LCTG TO-264 [LCT]

Part numbers for parallel configuration: replace 30, 60, or 100 with 31, 61, or 101, unless Schottky. Example: 2X30D120J becomes 2X31D120J. Part numbers for D3PAK

packages—replace “B” with “S” in part number.

Datasheets available on www.microsemi.com
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ISOTOP®[J] SOT-227
Antiparallel
Configuration
(Isolated Base)

O
Al K1

TO-247[BCA]
Common anode

TO-247[BCT]
Common cathode

TO-247[BHB]
Half-bridge

T-MAX® [B2CT]
Common cathode

TO-264[LCT]
Common cathode

All products RoHS-compliant



High-Voltage RF MOSFETs

The ARF family of RF power MOSFETs is optimized for impedance allows simpler transformers and combiners.
applications requiring frequencies as high as 150 MHz and Paralleled devices can still operate into reasonable and
operating voltages as high as 400 V. Historically, RF power convenient impedances. The increased operating voltage also
MOSFETs were limited to applications of 50 V or less. This lowers the DC current required for any given power output,
limitation has been removed by combining Microsemi’s high- increasing efficiency and reducing the size, weight, and cost
voltage MOSFET technology with RF-specific die geometries. of other system components. High breakdown voltage is a

necessity in high-efficiency switchmode amplifiers, such as
class C-E, which can see peak drain voltages of over 4x the
applied V.

Why higher voltage? Higher V_, means higher load impedance.
For 150 W output from a 50 V supply, the load impedance is
only 8 . At 125V, the load impedance is 50 Q. The higher

partNumber G I oG & S operation
ARF449AG/BG 90 120 150/450 0.76 | TO-247 A-E
ARF463AG/BG 100 | 100 125/500 0.7 TO-247 A-E
ARF463AP1G/BP1G | 100 | 100 125/500 0.7 TO-247 A-E
ARF446G/ARF447G | 140 65 250/900 0.55 | TO-247 A-E
ARF521 150 | 150 165/500 0.6 M174 A-E
ARF460AG/BG 150 65 125/500 0.5 TO-247 A-E
ARF461AG/BG 150 65 250/1000 0.5 TO-247 A-E
ARF465AG/BG 150 60 300/1200 0.5 TO-247 A-E
ARF468AG/BG 270 45 165/500 0.38 | TO-264 A-E
ARF475FL 300 | 150 165/500 0.31 T3A A-E
ARF476FL 300 | 1560 165/500 0.31 T3 A-E
ARF466AG/BG 300 45 200/1000 0.35 | TO-264 A-E
ARF466FL 300 45 200/1000 0.13 T3A A-E
ARF479 300 | 150 165/500 0.31 T3C A-E
ARF469AG/BG 350 45 165/500 0.28 | TO-264 A-E
ARF477FL 400 65 165/500 0.18 T3A A-E
ARF1500 750 40 125/500 0.12 T A-E
ARF1501 750 40 250/1000 0.12 T1 A-E
ARF1510 750 40 700/1000 0.12 T D
ARF1511 750 40 380/500 0.12 T1 D
ARF1519 750 25 250/1000 0.13 T2 A-E

High-Frequency RF MOSFETs

The VRF family of RF MOSFETs includes improved

replacements for industry-standard RF transistors. zz:,ber ';‘,’\‘,’)T (I;;qu.) Ga(gB-l)-yp Ef:;/:;yp V““’(\?)"“ss (OR(‘{‘;@V) Pa;';ff y
They provide improved ruggednessj by increasing VRF148A | 30 | 175 16 50 65/170 152 M113
the B, 45 over 30 percent from the industry-standard VRE141 150 | 175 13 45 58/80 060 | Mi72
125V to 170 V minimum. Low-cost flangeless VRF151 150 | 175 14 50 65/170 0.60 M174
packages are another improvement that shows VRF152 150 | 175 14 50 50/140 0.60 M174
Microsemi’s dedication to optimizing performance, VRF150 150 | 150 11 50 65/170 0.60 M174
reducing cost, and improving reliability. We will VRF161 200 | 175 25 50 65/170 0.50 M177
continue to offer more products with the new VRF151G | 300 | 175 16 55 65/170 0.30 | M208
reduced-cost flangeless packages. VRF2933 | 300 | 150 25 50 65/170 | 027 | M177
VRF2944 | 400 | 150 25 50 65/170 0.22 M177
VRF154FL | 600 | 30 17 45 65/170 0.18 T2
VRF157FL | 600 | 30 21 45 65/170 0.18 T2
VRF164FL | 600 | 30 21 45 65/170 0.10 T2
Datasheets available on www.microsemi.com All products RoHS-compliant
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Drivers and Driver-RF MOSFET Hybrids

The DRF1200/01 hybrids integrate drivers, bypass capacitors, leads that can be eassily configured into a full-bridge converter.
and RF MOSFETs into a single package. Integration maximizes The new DRF1510 is a full bridge product optimized for
amplifier performance by minimizing transmission line parasitics maximum efficiency in class D amplifiers. All DRF parts feature
between the driver and the MOSFET. The DRF1300 and a proprietary anti-ring function to eliminate cross conduction in
DRF1301 have two independent channels, each containing bridge or push-pull topologies. All DRF parts can be externally
a driver and RF MOSFET in a push-pull configuration. The selected in either an inverting or non-inverting configuration.

DRF1400 is a half-bridge hybrid with symmetrically oriented

Part Number Poyr (W) Freq. (MHz2) V,/By s V) Pasct';fege o‘;':f:ti";n
DRF1200 400 30 15/1000 ToB D-E
DRF1201 600 30 15/1000 ToB D-E
DRF1300 1000 30 15/500 T4 D-E
DRF1301 1000 30 15/1000 T4 D-E
DRF1400 1000 30 15/500 T4 D-E
DRF1211 600 30 15/500 ToB D-E
DRF1410 1000 30 15/500 T4A D-E
DRF1510 2000 30 15/500 T5 D-E

Reference Design Kits

All kits include a fully populated board attached to an aluminum heat sink, an extensive application note explaining the theory

of operation with designer’s recommendations for evaluation and board layout, and all key waveforms illustrated and described.
A complete parts list with recommended vendor part numbers and the board’s Gerber file are provided for an easy transition into
an end application.

DRF1200/CLASS-E, 13.56 MHz
DRF1200/CLASS-E, 27.12 MHz
The DRF1200/Class-E single-ended RF generator is a

reference design that allows the designer to evaluate an
85 percent efficient 1000 W Class-E RF generator.

DRF1300/CLASS-D, 13.56 MHz

The DRF1300/Class-D push-pull RF generator is a reference
design that allows the designer to evaluate an 80-percent
efficient 2000 W Class-D RF generator.

DRF1400/Class-D, 13.56 MHz

The DRF1400/Class-D half-bridge RF generator is a reference
design that allows the designer to evaluate an 85-percent
efficient 25600 W Class-D RF generator.

New DRF1410 and DRF1510
Reference Designs Coming Soon

Datasheets available on www.microsemi.com All products RoHS-compliant EXCLUDING reference design kits
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Microsemi combines a formidable array of technologies in
semiconductors, packaging, and automated manufacturing to
produce a wide range of high-quality modules optimized for the
following traits:

e Reliability

e Efficiency and electrical performance
® Low cost

e Space savings

e Reduced assembly time

The readily available standard module product line spans a
wide selection of semiconductor (including Silicon Carbide)
circuit topologies, voltage and current ratings, and packages. If
you need even more flexibility or intellectual property protection,
Microsemi can customize a standard module with a low setup
cost and short lead time. Unique requirements can be met with
application specific power modules (ASPM).

Microsemi serves a broad spectrum of industrial applications for
welding, solar, induction heating, medical, UPS, motor control,
and SMPS markets as well as high-reliability applications for
semicap, defense, and aerospace markets. A wide selection

of construction materials enables Microsemi to manufacture
modules with the following features:

e Extended temperature range: —60 °C to 200 °C
¢ High reliability

¢ Reduced size and weight

¢ High-reliability testing and screening options

e Short lead times

Microsemi’s experience and expertise in power electronic
conversion brings the most effective technical support for
your new development.

e |solated gate driver

e Snubbers

e Mix-and-match semiconductors
e Short-circuit protection

e Temperature and current sensing

e Parameter binning
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Standard Electrical Configurations

Microsemi offers a wide range of standard electrical configurations housed in a variety of packages to match your specific needs for
high power-density and performance. Various semiconductor types are offered in the same topology.

ElacaicalTopsiogy IGBT MOSFET Diode Mix Si-SiC Full SiC
600 V-1700 V 75 V-1200 V 200 V-1700 V 600 V-1200 V 600 to 1700V

Asymmetrical bridge o o

Boost buck ° .

Boost and buck chopper o ° o o

Common anode o

Common cathode °

Dual boost and buck chopper o o o

Dual common source . °

Dual diode °

Full bridge o o o o

Full bridge with PFC ° ° .

Full bridge with secondary fast rectifier bridge o . .

Full bridge with series and parallel diodes . d

Interleaved PFC o .

Linear single and dual switch o

Phase leg o o o °

Phase leg intelligent e

Phase leg with PFC ° °

Phase leg with series and parallel diodes . o

Single switch . . .

Single switch with series and parallel diodes . d

Single switch with series diodes o o

3-Level NPC inverter ° °

3-Level T-Type inverter o o o

3-Phase bridge o o

Triple dual common source o o

Triple phase leg o o o o
Trench3 MOSFET FRED IGBT Diode
Trench4 FREDFET Std Rectifier MOSFET MOSFET

Trench4 Fast Super Junction Mosfet Diode

Trench5



Packaging

Improved Low-Profile Packages
SP1 (12 mm)

SP3F (12 mm) - '*ﬁ)‘;; o ‘f,

SP4 (17 mm)
SP6 (17 mm)
SP6-P (12 mm)
SP6LI (17 mm)

\,&' Qe &

SP1

SP3F

Industry-Standard Packages

SOT-227 (ISOTOP®)
SP2 (17 mm)

D3 (62 mm wide)
_ SOT-227 SP2 D3 D4
D4 (62 mm wide)
Package Advantages
| L1 A 4 | | Y e
l‘=‘ SP module ‘='| 12mm JE.‘IL%JF%H-LH
@ A P
& = € £* &
; - Sy L QQ Q/. L & »"‘"i, gt
by, Ry 'S [ : ¥ i - 4 o
. . ey ] : i « i
' % 30 mm 17 mm

SP1 package:

¢ Replaces two
SOT-227 parts

e Improved assembly

SP3F package:

e Replaces up to four
SOT-227 parts

e Reduced assembly

SP6 package:

Offers the same footprint and the same
pinout location as the popular 62 mm
package but with lower height, giving it
the following advantages:

SP6-P package:
e Replaces up to six
SOT-227 parts

e Height compatible

time and cost time and cost with SOT-227
e Height compatible e Height compatible * Reduced stray inductance e | ow-inductance
with SOT-227 with SOT-227 ¢ Reduced parasitic resistance solder pins

e Copper base plate

e Copper base plate

e Higher efficiency at high frequency

e High current capability
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Custom Power Modules

Microsemi created the application specific power module (ASPM) concept, and has been offering customized power modules
since 1983. Microsemi offers a complete engineered solution with mix-and-match capabilities in term of package, configuration,
performance, and cost.

Internal Printed Circuit Board
e Not available in all modules.
e Used to route gate signals’ tracks
to small signal terminals.
e Used to mount gate circuit and protection

in case of intelligent power module. \

Terminals

Package
e Standard or custom.
e Ensures environmental protection
and mechanical robustness.

Power Semiconductor Die
e |GBT, MOSFET, diode, SiC, thyristor
and switching devices soldered
to the substrates and connected
by ultrasonic aluminum wire bonds.

e Screw-on or solder pins.

e Provides power and signal connections
with minimum parasitic resistance
and inductance.

Substrates Base Plate

e Improves the heat transfer

to the heat sink.
e Copper for good thermal transfer.
e AISIiC, CuW, and CuMoCu

for improved reliability.

* ALO,, AIN, and Si,N, — 5
provide isolation and good heat
transfer to the base plate.

The following table shows the three customization levels.

Change Options: Substrate Base Plate Plastic Lid  Terminals NRE Level
Electrical/thermal performance Die P/N Material Material None to low
EIectr}caI/ther‘mal pgrformance and Dic P/N Material and Material Low to medium 51010
electrical configuration layout pieces
Electr.lcal/thermal pgn‘ormance, and . Die P/N Material and Material and Material and Shape Medium to high

electrical configuration, and module housing layout shape shape

Microsemi power modules are made of different sub-elements. Most of them are standard and can be reused to build infinite
solutions for the end user. Microsemi offers optimum development cost and cycle time thanks to long-term experience and a wide
range of available technologies.
Power Modules Features

e High power density

e |solated and highly thermally-conductive substrate

e Internal wiring

e Minimum parasitics

e Minimum output terminals

e Mix-and-match components

e Fully engineered solutions

Flexibility
e Great level of integration
e Mix of silicon within the same package
e No quantity limitation

Technology
e Application oriented

Packaging Capability
e Standard and custom packages
e Standard and custom terminals
e \/arious substrate technologies

Customer Benefits
e Size and cost reduction
e Excellent thermal management
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® Reduced external hardware
® Improved performance

® Reduced assembly time

e Optimizes losses

e Fasy to upgrade, lower part count,
shorter time to market, and IP protection

Reliability
e Coefficient of thermal expansion matching

Applications

e Solar, welding, plasma cutting, semicap, MRI and X-ray,

EV/HEV, induction heating, UPS, motor control, data

communication



Rugged Custom Power Modules

Microsemi has acquired much experience

and know-how in module customization that
addresses rugged and wide temperature range
applications, offering solutions to meet the
expectations of next-generation integrated power
systems for the following attributes:

e Improved reliability

e \Wider operating temperatures
e Higher power

e Higher efficiency

e L ower weight and size

e L ower cost

Applications
e Avionics actuation system
e Avionics lift and pump
e Military ground vehicle
e Power supply and motor control
e Navy ship auxiliary power supply
e Down hole drilling

Test Capabilities

e X-Ray inspection

e Dielectric test (up to 6 kV)

e Electrical testing at specified

temperature

e Burn-in

® Acoustic imaging
Reliability Testing Capabilities

e Power cycling

e Hermetic sealing

e Moisture

e Salt atmosphere

e HTGB

e Temperature shock

e HAST

e H3TRB

e Altitude

* Mechanical shock, vibration

Expertise Capabilities

e Cross-sectioning
e Structural analysis

All tests can be conducted upon demand
by sampling or at 100 percent. Tests can be
performed in-house or in an external lab.

Our Core Competencies

e Extensive experience with rugged
solutions for harsh environments

e Wide range of silicon technologies

e \Wafer fab capabilities

e Mix of assembly technologies

e Hermetic and robust plastic packages

e Custom test and burn-in solutions

e |[SO9001-certified

e End-of-life (obsolescence) management

e Thermal management

e Material expertise

e Product life management and risk analysis

Various proposed solutions offer different costs and low volume of entry

Industrial Extended Harsh Environment
Application  Temp. Application Application
Standard module . No NRE
Low-volume entry
Low NRE

Modified standard

Low-volume entry

Custom module

Medium to high NRE
Low-volume entry

Solder
DBC Substrate  Joint

e

Solder Joint \[-\

Base Plate —

Thermal
( C;I/EK) Conductivity ¢ orR,
PP (W/m.K)
Silicon die (120 mm?) 4 136
Cu/ALO, 17/7 390/25 0.35
AISIC/AlLO, 77 170/25 0.38
Cu/AN 17/5 390/170 0.28
AISIC/AIN 7/5 170/170 0.31
AISIC/SiN, 7/3 170/60 0.31
CTE .
. Thermal Density
Material (ppm/K) e
(W/m.K) Conductivity (g/cc)
Cuw 6.5 190 17
Base plate AISIC 7 170 2.9
Cu 17 390 8.9
AlLO, 7 25
Substrate AIN 5 170
Si,N, 3 60
. Si 4 136
Die Sic 26 270

Module performance and reliability
depends on the choice of assembly
materials

Temperature coefficients of expansion
(TCEs) with more closely matched
materials increase the module's lifetime
by reducing the stress at both the
interface and interior of the materials.

The higher the thermal conductivity,
the lower the junction-to-case thermal
resistance and the lower the delta of
junction temperature of the device
during operation. This will minimize the
effect of power cycling on the dice.

Another important feature is the material
density, particularly for the baseplate.
Taking copper as the reference, AISIC
has a density of 1/3, while CuW has
twice the density. Therefore, AISIC will
provide substantial weight reduction
while increasing reliability.
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Power Module Part Numbering System

IGBT Modules MOSFET Modules Diode Modules
APT APT APT
HERARNEEHDO HOEREZEnR wegjorfoo | x Jwo 1 ] o
| Il 1l IV Y WY VIl Vil | Il Il \% Y Vi vie Vil | Il Il vV \ Vi VI
| TradeMark | TradeMark | TradeMark
IGBT Type: MOSFET Type: Diode Type:
GL = TRENCH 4 I MC - SM = MOSFET SiC DF = FRED
GLQ = High-speed TRENCH 4 M = MOSFET Il DR = Standard Rectifier
I GT=TRENCH3 C = Super Junction MOSFET DC = SiC

GTQ = TRENCH 5
GV = Mix NPT/TRENCH

Blocking Voltage:

DSK = Schottky

CV = Mix TRENCH/Super Junction MOSFET 08=75V 80 =800V m Current:
i 10 =100V 90 =900V l-at T =80 °C
i Current: 20 =200V 100 = 100 V
l,atT,=80°C 50 =500V 120=120V Topology:
60 =600 V AA = Dual Common Anode
Topology: BB = Boost Buck
A = Phase Leg Topology: AK = Dual Series
BB = Boost Buck A =Phase Leg V" KK = Dual Common Cathode
DA = Boost Chopper BB = Boost Buck H = Single Phase Bridge
DDA = Double Boost Chopper DA = Boost Chopper U = Single Switch
DH = Asymmetrical Bridge DDA = Double Boost Chopper X = Three Phase Bridge
DSK = Double Buck Chopper DH = Asymmetrical Bridge
DU = Dual Common Source DSK = Double Buck Chopper Blocking Voltage:
v H = Full Bridge " DU = Dual Common Source 20 =200V
HR = T-Type 3-Level H = Full Bridge 40 =400V
SDA = Double Boost + Bypass Diode HR = T-Type 3-Level v 60 =600 V
SK = Buck Chopper SDA = Double Boost and Bypass Diode 100 = 1000 V
TA = Triple Phase Leg SK = Buck Chopper 120 = 1200 V
TDU = Triple Dual Common Source TA = Triple Phase Leg 160 = 1600 V
TL = Three Level TDU = Triple Dual Common Source 170=1700 V
U = Single Switch TL = Three Level NPC
VDA = Interleaved PFC U = Single Switch Package:
X = Three Phase Bridge VDA = Interleaved PFC VI 1=SP1
3 =SP3F
Blocking Voltage: RDSON at T_= 25 °C
v 60 = 600 V v 240 = 2400 mQ VIl G = RoHS-compliant
120 = 1200 V 24 = 240 mQ
170=1700V M24 =24 mQ
Option: Option:
A = AIN Substrate A = AIN Substrate
C = SiC Diode C = SiC Diode
VI' D = Series Diode D = Series Diode
T = Temperature Sensor VI F_ FREDFET
W = Clamping Parallel Diode S = Series and Parallel Diodes
T = Temperature Sensor
Package: U = Ultra-fast FREDFET
1=5P1
2 =8P2 Package:
VIl 3 =SP3F 1=SP1
P = SP6-P Vil 2 =8P2
D3 = D3 (62 mm) 3 =SP3F
D4 = D4 (62 mm) P = SP6-P
LI = SP6LI
VIl G = RoHS-compliant
VIl G = RoHS-compliant

Optional Materials

Optional materials are available upon demand for most of the
listed standard power modules. Options are indicated with a
letter in the suffix of the module part number. The temperature

M AIN substrate for higher thermal conductivity

I AISIC base plate material for improved temperature
cycling capabilities
Temperature sensor (NTC or PTC) for case temperature

information
SiC diode for higher efficiency
I Si.N, substrate
& Press fit terminals (for SP3F package only)
Gold pin terminals (SP1 only)
Phase change material option

sensor option is listed as “YES” or “OPTION” when available
for a standard part or on-demand.

The following tables list the options available for our product
categories.
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IGBT Power Modules

Chopper and Phase Leg Oﬁ
v(BR)CES IGBT S (A) T.= vcs(on)(v)at
(\")] Type 80 °C Rated I,
75 1.5 SP1 Yes | APTGT75DA60T1G APTGT75A60T1G
100 1.5 SP1 Yes | APTGT100DA60T1G APTGT100A60T1G
150 1.5 SP1 Yes | APTGT150DA60T1G | APTGT150SK60T1G | APTGT150A60T1G
150 1.5 SP3F Yes APTGT150A60T3AG
200 1.5 SP2 No APTGT200A802G
600 |Trench 3200 1.5 SP3F Yes | APTGT200DAG0T3AG |APTGT200SK60T3AG | APTGT200A60T3AG
300 1.5 SP4 Yes APTGT300A60TG
300 1.5 SP6 | Option | APTGT300DA60G APTGT300SK60G APTGT300A60G
300 1.5 D3 Option | APTGT300DA60D3G | APTGT300SK60D3G | APTGT300A60D3G
400 1.5 D3 Option | APTGT400DA60D3G APTGT400A60D3G
450 1.5 SP6 | Option | APTGT450DA60G APTGT450SK60G APTGT450A60G
600 1.5 SP6 | Option | APTGT600DAG0G APTGT600SK60G APTGT600A60G
50 1.85 SOT-227 | No APT50GLQ65JU2
650 | Tench 450 1.85 SOT-227 | No APT100GLQ65JU2 | APT100GLQ65JU3
Fast 100 1.85 SP1 VYes APTGLQ100A65T1G
600 1.85 SP6 Yes APTGLQ600AB5T6G
650 |Trench 5|60 1.65 SP1 Yes |APTGTQ100DA65T1G |[APTGTQ100SK65T1G| APTGTQ100A65T1G
120 1.65 SP3F Yes | APTGTQ200DA65T3G |APTGTQ200SK65T3G| APTGTQ200A65T3G
35 1.7 SP1 Yes APTGT35A120T1G
35 1.7 SOT-227 | No APT35GT120JU2 APT35GT120JU3
50 1.7 SOT-227 | No APT50GT120JU2 APT50GT120JU3
50 1.7 SP1 VYes APTGT50A120T1G
50 1.7 SP4 Yes | APTGT50DA120TG | APTGT50SK120TG
75 1.7 SOT-227 | No APT75GT120JU2 APT75GT120JU3
75 1.7 SP1 Yes APTGT75A120T1G
75 1.7 SP4 Yes | APTGT75DA120TG | APTGT75SK120TG
100 1.7 SP1 Yes | APTGT100DA120T1G
100 1.7 SOT-227 | No APT100GT120JU2 | APT100GT120JU3
1200 [Trench 3| 100 1.7 SP3F Yes APTGT100A120T3AG
100 1.7 SP4 Yes APTGT100A120TG
150 1.7 SP6 | Option | APTGT150DA120G | APTGT150SK120G | APTGT150A120G
150 1.7 SP3F Yes APTGT150A120T3AG
150 1.7 SP4 Yes APTGT150A120TG
200 1.7 SP6 | Option | APTGT200DA120G | APTGT200SK120G | APTGT200A120G
200 1.7 D3 Option | APTGT200DA120D3G APTGT200A120D3G
300 1.7 SP6 | Option | APTGT300DA120G | APTGT300SK120G | APTGT300A120G
300 1.7 D3 Option APTGT300A120D3G
400 1.7 SP6 | Option | APTGT400DA120G | APTGT400SK120G | APTGT400A120G
400 1.7 D3 Option APTGT400A120D3G
40 1.85 SOT-227 | No APT40GL120JU2 APT40GL120JU3
90 1.85 SP1 Yes | APTGLOODA120T1G APTGLO0A120T1G
180 1.85 SP2 No APTGL180A1202G
Trench 4| 180 1.85 SP3F Yes APTGL180A120T3AG
325 1.85 D3 Option APTGL325A120D3G
475 1.85 D3 Option | APTGL475DA120D3G |APTGLA475SK120D3G| APTGL475A120D3G
1900 700 1.85 D3 Option | APTGL700DA120D3G | APTGL700SK120D3G
100 2.05 SP3F Yes APTGLQ100A120T3AG
100 2.05 SP1 Yes |APTGLQ100DA120T1G
Trench 4100 2.05 SP4 Yes APTGLQ100A120TG
150 2.05 SP4 Yes APTGLQ150A120TG
Fast 200 2.05 SP3F Yes APTGLQ200A120T3AG
300 2.05 SP6C No APTGLQ300SK120G | APTGLQ300A120G
400 2.05 SP6 Yes APTGLQ400A120T6G
30 2 SP1 Yes APTGT30A170T1G
50 2 SP1 VYes APTGT50SK170T1G | APTGT50A170T1G
50 2 SP4 Yes APTGT50SK170TG | APTGT50A170TG
100 2 SP4 Yes APTGT100SK170TG | APTGT100A170TG
1700 [Trench 3| 150 2 SP6 | Option APTGT150SK170G
200 2 D3 Option APTGT200A170D3G
225 2 SP6 | Option | APTGT225DA170G | APTGT225SK170G | APTGT225A170G
300 2 SP6 | Option | APTGT300DA170G | APTGT300SK170G | APTGT300A170G
300 2 D3 Option | APTGT300DA170D3G APTGT300A170D3G

All Power Modules RoHS-compliant

=g
= =

<

SOT-227

o L.

D3
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IGBT Power Modules (continued)

Three-Phase Bridge

\'/ IGBT

(BR)CES

I, (A) Y

CE (on)

Package NTC

Part Number

O Type T.=80°C (V) atRated I,
O_H O_H O_H 30 1.5 SP3F Yes APTGT30X60T3G
600 | Trench 3 50 1.5 SP3F Yes APTGT50X60T3G
75 1.5 SP3F Yes APTGT75X60T3G
O—H O—H O‘H Trench 3 25 1.7 SP3F Yes APTGT25X120T3G
r 1200 35 1.7 SP3F Yes APTGT35X120T3G
Trench 4 40 1.85 SP3F Yes APTGL40X120T3G

Three-Phase Leg

v IGBT I, (A) Vv
(BR)CES C CE (on)
Type T,=80°C (V) atRated |, Package NTC Part Number
50 1.5 SP6-P | Option APTGT50TAG0PG
oK% oK% of 600 | Trench 8 ™55 15 SP6-P_| Option | APTGT150TA60PG
650 | Trench & 30 1.65 SP3F Yes APTGTQ50TAB5T3G
oJ = oz o] 90 1.65 SP6-P Yes APTGTQ150TAG5TPG
ench 3 75 1.7 SP6-P | Option APTGT75TA120PG
1200 | 100 1.7 SP6-P Yes APTGT100TA120TPG
Trench 4 120 1.85 SP6-P Yes APTGL120TA120TPG
Triple Dual Common Source
v IGBT I, (A) v
(BR)CES C CE (on)
Type T,=80°C (V) atRated |, Package NTC Part Number
50 15 SP6-P | Option APTGT50TDUBOPG
75 15 SP6-P | Option APTGT75TDU60PG
600 | Trench 3 100 15 SP6-P | Option | APTGT100TDUSOPG
o o] o] 150 1.5 SP6-P | Option | APTGT150TDUGOPG
1000 |Trench3 75 1.7 SP6-P | Option | APTGT75TDU120PG
Trench 4 120 1.85 SP6-P Yes | APTGL120TDU120TPG
1700 [ Trench 3 50 2 SP6-P | Option | APTGT50TDU170PG

Dual Chopper

v IGBT 1. (A) v
(BR)CES (o] CE (on)
Type T.=80°C (V)atRatedl, ' 2ckage
50 15 SP3F Yes APTGT50DDAG0T3G
600 Trench 3
75 15 SP3F Yes APTGT75DDA60T3G
Trench 5 60 1.65 SP3F Yes | APTGTQ100DDAG5T3G
french 4 50 1.85 SP3F Yes APTGLQ50DDAG5T3G
650 Fast
TreFr;‘:’ST 4 50 1.85 SP3F Yes APTGLQ50VDAB5T3G
Trench 3 50 1.7 SP3F Yes APTGT50DDA120T3G
1200 | 60 1.85 SP3F Yes APTGLBODDA120T3G
renci
90 1.85 SP3F Yes APTGLOODDA120T3G | APTGLIODSK120T3G

All Power Modules RoHS-compliant
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IGBT Power Modules (continued)

o [ o
o [o [e A
. " »
Full and Asymmetrical N
v IGBT . (A) v o
™ Type T.=80°C (V)atRatedl, ackage
20 15 SP1 Yes APTGT20HB0T1G
30 15 SP1 Yes APTGT30HB0T1G
50 15 SP1 Yes APTGT50HB0T1G APTGT50DH60T1G .
50 15 SP3F Yes APTGT50HB0T3G By 5t ™
75 15 SP1 Yes APTGT75H60T1G o SR
600 | Trencn a 75 15 SP2 Yes APTGT75H60T2G i
75 15 SP3F Yes APTGT75H60T3G
100 15 SP4 Yes APTGT100H60TG APTGT100DH60TG sP2
100 15 SP3F Yes APTGT100H60T3G
150 15 SP4 Yes APTGT150H60TG APTGT150DH60TG
200 15 SP6 No APTGT200H60G APTGT200DH60G
300 15 SP6 No APTGT300H60G APTGT300DH60G
30 1.95 SP3F Yes APTGLQ30H65T3G
50 1.85 SP1 Yes APTGLQ50H65T1G -
S 50 1.85 SP3F Yes APTGLQ50H65T3G Y T
650 | 75 1.85 SP1 Yes APTGLQ75H65T1G S i
100 1.85 SP3F Yes APTGLQ100HB5T3G o
200 1.85 SP6C No APTGLQ200H65G SPSF
300 1.85 SP6 Option APTGLQ300H65G
650 | Trench 5 60 1.65 SP3F Yes APTGTQ100HB5T3G
35 17 SP3F Yes APTGT35H120T3G
50 17 SP3F Yes APTGT50H120T3G
50 17 SP4 Yes APTGT50DH120TG
75 17 SP3F Yes APTGT75DH120T3G .
Trench 3 75 17 SP4 Yes APTGT75H120TG ,&;}Q‘
100 17 SP4 Yes APTGT100DH120TG - )
100 17 SP6 No APTGT100H120G w
150 17 SP6 No APTGT150H120G APTGT150DH120G v
200 17 SP6 No APTGT200H120G APTGT200DH120G SPa
1200 40 1.85 SP1 Yes APTGL40H120T1G
Trench 4 60 1.85 SP3F Yes APTGL60H120T3G
90 1.85 SP3F Yes APTGLO0H120T3G
25 2.05 SP1 Yes APTGLQ25H120T1G
25 2.05 SP2 Yes APTGLQ25H120T2G
40 2.05 SP1 Yes APTGLQ40H120T1G \
TreF';CST 4 75 2.05 SPaF Yes APTGLQ75H120T3G .g.-ﬁ;
75 2.05 SP4 Yes APTGLQ75H120TG _
150 2.05 SP6C No APTGLQ150H120G
200 2.05 SP6 Option APTGLQ200H120G
30 2 SP3F Yes APTGT30H170T3G .
1700 | Trench 3 50 2 SP4 Yes APTGT50H170TG APTGT50DH170TG SP6 Full Bridge
100 2 SP6 No APTGT100H170G
150 2 SP6 No APTGT150H170G APTGT150DH170G

All Power Modules RoHS-compliant
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IGBT Power Modules (continued)

Single Switch

V IGBT I, (A) V

CES CE (on)
) Type T,=80°C (V)atRated |, Package NTC Part Number
600 | Trench 3 750 15 D4 No APTGT750U60D4G
@_H 400 17 D4 No APTGT400U120D4G
Trench 3
1200 600 17 D4 No APTGT600U120D4G
— 475 1.85 D4 No APTGL475U120D4G
700 1.85 D4 No APTGL700U120D4G
400 2 D4 No APTGT400U170D4G
1700 | Trench 3 600 2 D4 No APTGT600U170D4G

Single Switch + Series Diode

Y} IGBT 1 (A) v
CES (+] CE (on)
O_H W) Type T_=80°C (V) at Rated I, Package Part Number
1200 | Trench 4 475 1.85 SP6 No APTGL475U120DAG
g il
&L
Dual Common Source ‘ﬁ',
SP4
IGBT I, (A) Ve on
Tpe T,=80°C (V)atRated |, Package Part Number

100 15 SP4 Yes APTGT100DUBOTG
200 15 SP4 Yes APTGT200DUBOTG

600 | Trench 3 300 14 SP6 No APTGT300DU60G
600 1.4 SP6 No APTGTB00DUBOG
50 1.7 SP4 Yes APTGT50DU120TG

O—H H—O 75 1.7 SP4 Yes APTGT75DU120TG /';

100 1.7 SP4 Yes APTGT100DU120TG & o

1200 | Tench 3 150 1.7 SP6 No APTGT150DU120G .. W
150 1.7 SP4 Yes APTGT150DU120TG =y
200 1.7 SP6 No APTGT200DU120G - kY
300 1.7 SP6 No APTGT300DU120G
400 1.7 SP6 No APTGT400DU120G
100 2 SP4 Yes APTGT100DU170TG

1700 | Trench 3 225 2 SP6 No APTGT225DU170G
300 2 SP6 No APTGT300DU170G

Intelligent Power Modules

Phase Leg
IGBT I, (A) V-
T T,=80°C (V) atRated I, Package NTC Part Number
600 | Trench 3 400 1.5 LP8 No APTLGT400A608G
1200 Trench 3 300 1.7 LP8 No APTLGT300A1208G
Trench 4 325 1.8 LP8 No APTLGL325A1208G

All Power Modules RoHS-compliant
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MOSFET Power Modules

Chopper
M‘T);';ET '?rn: 5 o ': g(\)) .c Package DA...or...U2 SK...or..U3
11 100 SOT-227 No APT10M11JVRU2 APT10M11JVRU3
100 | MOS5 45 207 SP4 Yes APTM10DAMO5TG APTM10SKMO5TG
205 370 SP6 No APTM10DAMO2G APTM10SKMO2G
MOS 5 22 71 SOT-227 No APT20M22JVRU2 APT20M22JVRU3
- 8 147 SP4 Yes APTM20DAMOSTG APTM20SKMOSTG
MOS 7 5 250 SP6 Option APTM20DAMO5G
4 300 SP6 Option APTM20DAMO4G APTM20SKMO4G
MOS 5 100 30 SOT-227 No APT5010JVRU2 APT5010JVRU3
100 30 SOT-227 No APT5010JLLU2 APT5010JLLU3
00 | Mos 7 75 32 SOT-227 No APT50M75JLLU2 APT50M75JLLU3
19 125 SP6 Option APTM50DAM19G APTMB50SKM19G
17 140 SP6 Option APTM50DAM17G APTMBE0SKM17G
MOS 8 65 43 SOT-227 No APT58M50JU2 APT58M50JU3
o0 Soer 70 40 SOT-227 No APTAON60JCU2 APTAON60JCUS3
e 24 70 SP Yes APTCB0SKM24T1G
000 | MOSFET 120 25 SOT-227 No APT33N90JCU2 APT33N90JCU3
60 44 SP Yes APTC90DAMEO0TIG APTCO0SKME0T1G
oS 7 180 33 SP4 Yes APTM100DAT8TG
1000 90 59 SP6 Option | APTM100DAM90G
MOS 8 330 17 SP1 Yes APTM100DA33T1G APTM100SK33T1G
1200 | MOS8 300 23 SP Yes APTM120DA30T1G

Dual Chopper

MOSFET

R

I, (A)

DS (on)
Type (mQ)  T,-so°ec Fackage
19 50 SP3F Yes APTM10DSKM19T3G
100 | Moss 9 100 SP3F Yes APTM10DSKMO9T3G
100 24 SP3F Yes APTM50DDA10T3G
500 | Mos7 65 37 SP3F Yes | APTMS0DDAM65TSG
45 38 SP1 Yes | APTC60DDAMA45TIG
0o | Super 70 29 SP1 Yes | APTC60DDAM70TIG
Junction 35 54 SP3F Yes | APTC60DDAMS5TSG
MOSFET 24 70 SP3F Yes | APTC60DDAM24T3G | APTC60DSKM24T3G
800 150 21 SP3F Yes APTCBODDA15T3G
1000 | MOS7 350 17 SP3F Yes APTM100DSK35T3G

=g
= =

<

SOT-227

Al

SP4
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MOSFET Power Modules (continued)

Full Bridge

\'/ MOSFET R 15 (A)

W Type (;f((;)") T = 80°C Package NTC Part Number y ; '
45 207 SP6 No APTM10HMOSFG & '
100 FREDFET 5 19 50 SPaF Yes APTM10HM19FT3G SP1
9 100 SPaF Yes APTM10HMO9FT3G
20 62 SP4 Yes APTM20HM20FTG
16 74 SP4 Yes APTM20HM16FTG
200 FREDFET 7 10 125 SP6 No APTM20HM10FG
8 147 SP6 No APTM20HMOSFG
140 18 SP3F Yes APTM50H14FT3G
100 24 SPaF Yes APTM50H10FT3G
75 32 SP4 Yes APTM50HM75FTG
75 32 SP3F Yes APTM50HM75FT3G
500 FREDFET 7 65 37 SP4 Yes APTM50HM65FTG o
65 37 SPaF Yes APTM50HM65FT3G i T
38 64 SP6 No APTM50HM38FG N ‘
35 70 SP6 No APTM50HM35FG 2%
FREDFET 8 150 19 SP1 Yes APTM50H15FT1G SPSF
70 29 SP1 Yes APTC60HM70T1G
45 38 SP1 Yes APTC60HM45T1G
Super Junction 83 21 SP2 Yes APTC60HM83FT2G
600 MOSFET 70 29 SPaF Yes APTC60HM70T3G
35 54 SPaF Yes APTC60HM35T3G
24 70 SPaF Yes APTC60HM24T3G
FREDFET 8 230 15 SP1 Yes APTMB0H23FT1G
150 21 SP1 Yes APTC80H15T1G
800 , 290 11 SPaF Yes APTC80H29T3G
S“p,\j(r)‘é‘;rg'on 150 21 SP3F Yes APTC80H15T3G
900 120 23 SP1 Yes APTCO0H12T1G
60 44 SPaF Yes APTC90HM60T3G S
450 14 SPaF Yes APTM100H45FT3G ! e
CREDEET 7 350 17 SP4 Yes APTM100H35FTG : w
1000 350 17 SPaF Yes APTM100H35FT3G y
180 33 SP6 No APTM100H18FG Sha
FREDFET 8 460 14 SPaF Yes APTM100H46FT3G
1900 FREDFET 7 290 25 SP6 No APTM120H29FG
FREDFET 8 1400 6 SP1 Yes APTM120H140FT1G
Full Bridge + Series and Parallel
V&sis M?fp';ET F(‘:‘s ((;)n) T, I: (8?)) oc Package NTC Part Number
200 MOS 7 20 62 SP4 Yes APTM20HM20STG
500 MOS 7 75 32 SP4 Yes APTM50HM75STG
1000 MOS 7 450 13 SP4 Yes APTM100H45STG /‘”‘ .
e« @
o QP
Asymmetrical Bridge %)
SP6
V&sis M?fp';ET F(‘:‘s ((;)n) T, I: (8?)) oc Package NTC Part Number
100 MOS5 45 207 SP6 No APTM10DHMO5G
500 MOS 7 38 64 SP6 No APTM50DHM38G
600 Suﬁéé‘;rg'on 24 70 SP3F Yes APTCB0DHM24T3G

All Power Modules RoHS-compliant
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MOSFET Power Modules (continued)

Phase Leg
MOSFET Roson o (A)
T (m@) T, =80°C Package NTC Part Number ) L
4.5 207 SP4 Yes APTM10AMOSFTG N,,'
100 FREDFETS 2.25 370 SP6 Option APTM10AMO2FG
10 125 SP4 Yes APTM20AM10FTG SP1
8 147 SP4 Yes APTM20AMOSFTG
200 FREDFETY 5 250 SP6 Option APTM20AMO5FG
4 300 SP6 Option APTM20AMO4FG
38 64 SP4 Yes APTM50AMS38FTG
35 70 SP4 Yes APTM50AMB35FTG
o00 FREDFET Y 19 125 SP6 Option APTM50AM19FG
17 140 SP6 Option APTM50AM17FG )
45 38 SP1 Yes APTC60AMA45T1G iy "
Super Junction 35 54 SP1 VYes APTCB0AM35T1G e, SRR
600 MOSFET 24 70 SP1 Yes APTCB0AM24T1G (| pd
24 70 SP2 No APTCB0AM242G ~
FREDFET 8 110 30 SP1 Yes APTMB0AT1FT1G SP2
Super Junction
900 MOSEET 60 44 SP1 Yes APTC90AMBOT1G
180 33 SP4 Yes APTM100A18FTG
1000 FREDFETY 90 59 SP6 Option APTM100AMOOFG
290 25 SP4 Yes APTM120A29FTG
1200 FREDFETY 150 45 SP6 Option APTM120A15FG
Phase Leg + Series and Parallel w3 o
b i e,
S
Voo MOSFET Ry, I (A) e
) Type (m®) T,=80°C Package NTC Part Number on y
10 125 SP4 Yes APTM20AM10STG
200 MOS 7 6 225 SP6 No APTM20AMO6SG
38 64 SP4 Yes APTM50AMS38STG
°00 MOS 7 24 110 SP6 No APTM50AM24SG
230 26 SP4 Yes APTM100A23STG
1000 MOS 7 130 49 SP6 No APTM100A13SG
1200 MOS 7 200 37 SP6 No APTM120A20SG
Phase Leg + Series Diodes /; .
e« @ o
MOSFET Ry, Ib(A) > Ve
T (m) T, =80°C Package Part Number ~ ‘
1000 MOS 7 130 49 SP6 No APTM100A13DG SP6
1200 MOS 7 200 37 SP6 No APTM120A20DG
Triple Phase Leg
MOSFET Roson o (A)
T (m@) T, =80°C Package NTC Part Number
75 MOSFET 4.2 90 SP6-P | Option APTMOSTAMO4PG
19 50 SP6-P | Option APTM10TAM19FPG
100 FREDFETS 9 100 SP6-P | Option APTM10TAMOSFPG
200 FREDFET 7 16 74 SP6-P | Option APTM20TAM16FPG
500 FREDFET 7 65 37 SP6-P | Option APTM50TAMB5FPG
500 35 54 SP6-P | Option APTCB60TAM35PG
Super Junction 24 70 SP6-P Yes APTCB0TAM24TPG
800 MOSFET 150 21 SP6-P | Option APTC80TA15PG
900 60 44 SP6-P Yes APTC90TAMBOTPG
1000 FREDFET 7 350 17 SP6-P | Option APTM100TA35FPG

All Power Modules RoHS-compliant
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MOSFET Power Modules (continued)

Triple Dual Common Source

MOSFET R I, (A)

DS (on)
Type (m@) T, =80°C Package NTC Part Number
600 Super Junction 35 54 SP6-P Option APTC60TDUMB5PG
800 MOSFET 150 21 SP6-P Option APTC80TDU15PG \

Dual Common Source

M%’sp':eET ?r?: ((;)n) T, I: (8'66)0 c Package Part Number
100 MOS 5 2.25 370 SP6 No APTM10DUMO2G
8 147 SP4 Yes APTM20DUMOSTG
200 MOS 7 5 250 SP6 No APTM20DUMO5G
4 300 SP6 No APTM20DUMO04G
1200 MOS 7 150 45 SP6 No APTM120DU15G

Single Switch
MOSFET Rosey | (A)
Type (m®) T,=80°C Package NTC Part Number

Option APTM10UMO2FAG

100 FREDFETS 640 SP6 | Option APTM10UMOTFAG
200 FREDFET 7 3 434 SP6 | Option APTM20UMO3FAG
500 FREDFET 7 9 371 SP6 | Option APTM50UMO9FAG
97 SP6 | Option | APTM100UMBOFAG

1000 FREDFETY 45 160 SP6 | Option | APTM100UMA45FAG
1200 FREDFET 7 70 126 SP6 | Option | APTM120UM70FAG

Single Switch + Series Diode

MOSFET Ros on) 1, (A)
Type (mQ) T,=80°C Package Part Number
65 110 SP6 No APTM100UMB5DAG
1000 MOS 7 45 160 SP6 No APTM100UM45DAG
1200 MOS 7 70 126 SP6 No APTM120UM70DAG

Single Switch + Series and Parallel

MOSFET R

I, (A)

DS (on)
Type (m®) T,=80°C Package Part Number
APTM20UMO4SAG
500 MOS 7 13 250 SP6 Option APTM50UM13SAG
1000 MOS 7 65 110 SP6 Option APTM100UMB5SAG
1200 MOS 7 100 86 SP6 Option APTM120U10SAG

Interleaved PFC

MOSFET Ros on) 15 (A)
Type (m@) T, =80°C Package NTC Part Number
600 Super Junction 45 38 SP1 Yes APTCB0VDAM45T1G
MOSFET 24 70 SP3F Yes APTCB0VDAM24T3G \

cofe R TN SR S <

All Power Modules RoHS-compliant




MOSFET Power Modules (continued)

S 49
Single and Dual Linear MOSFET apaF
V,s  MOSFET Rosen  Shunt Resistor
on Package )
V) Type (m0) (mR) J :
600 | MOS4 Linear | 125 20 SP3F | Yes APTMLB02U12R020T3AG \ 9
1000 | MOS4 Linear | 600 20 SP1 Yes |APTML100UBOR0O20T1AG \ o
Renewable En r Modules
) Sl
Full Bridge U ‘
L "
VCES IC (A) VCE (on) (V)
O—H H—O ) Technology T,=80°C atRated |, Package NTC Part Number SP1
Mix Trench IGBT 50 83MR/1.5 SP1 | Yes | APTCV40OHB0CT1G Rl
600 | & Super Junction W L
MOSFET 50 45MR/1.5 | SP3F | Yes APTCV50H60T3G Rt . ‘
Sl B
SP3F

PFC + Bypass Diode + Phase Leg

VCES IC (A) VCE (on) (V) i
) Technology T,=80°C atRated|, Package NTC Special Part Number
s Juncii 38 45MR SP1 N/A | 10 A PFC SiC Diode APTCB0AM45BC1G
600 UKSBS“F”ECF'O” 38 45MR SP1 | N/A APTCB0AMA45B1G
27 83MR SP1 N/A | 10 A PFC SiC Diode

PFC + Bypass Diode + Full Bridge

IC (A) vCE (on) (V)

W) Technology T,=80°C atRated|, Package Special Part Number
o Fo
Mix Trench IGBT 38 1.5/45MR SP3F Yes | 20 A PFC SiC Diode |APTCV60HM45BC20T3G
& Super Junction
600 MOSFET 38 1.5/45MR SP3F Yes APTCVB0HM45BT3G

Super Junction
MOSFET 29 70MR SP3F Yes APTCB0HM70BT3G

Secondary Fast Rectifier + Full Bridge

VCES IC (A) VCE (on) (V) i
) Technology T,=80°C at Rated |, Package NTC Special Part Number
o [o A 20 A SIC
Mix Trench IGBT 38 1.5/45MR SP3F Yes Antinarallel Diod APTCVB0HM45RCT3G
& Super Junction paraflel Liode
MOSFET 38 1.5/45MR SP3F Yes APTCV60HM45RT3G
600

Super Junction
MOSFET 29 70MR SP3F Yes APTC60HM70RT3G
Trench 3 50 1.5 SP3F Yes APTGT50H60RT3G
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Renewable Energy Power Modules (continued)

Boost Buck

Q_H o 1. (A) Vee oy V)

— (o] CE (on)

Technology T,=80°C atRated|, Package NTC Part Number

H :

- E}S Super Junction 70 24MR SP3F | Yes | APTCE0BBM24T3G
600 MOSFET

T Trench 3 100 1.5 SP3F Yes APTGT100BB60T3G

Three-Level NPC Inverter

SP1
VCES IC (A) vCE (on) (V)
) Technology T,=80°C at Rated |, Package NTC Part Number
20 1.5 SP1 No APTGT20TL601G
30 1.5 SP1 No APTGT30TL601G
50 1.5 SP3F Yes | APTGT50TL60T3G
50 1.5 SP1 No APTGT50TL601G
600 | Trench3 75 1.5 SP3F | Yes | APTGT75TL60T3G -
100 1.5 SP3F | Yes | APTGT100TL60T3G S e
150 1.5 SP6 No APTGT150TL60G SPaF
200 1.5 SP6 No APTGT200TL60G
300 1.5 SP6 No APTGT300TL60G
300 15 SP6 No APTGT300TL65G
Trench 3
650 400 1.5 SP6 No APTGT400TL65G
Trench 4 Fast 50 1.85 SP3F Yes | APTGLQ50TL65T3G
60 1.85 SP3F Yes | APTGL60TL120T3G
1200 Trench 4
240 1.8 SP6 No APTGL240TL120G
1700 Trench 3 100 2 SP6 No APTGT100TL170G ﬂ,"k'
5 n
s .V IGBT (V) v o
Technology Super Junction ~CE ‘°7i ) Package Part Number 5 -
MOSFET (mQ) 8 VY
24 1.5/75 SP3F Yes | APTCV60TLM24T3G
E Mix Trench 45 1.5/75 SP3F | Yes | APTCVBOTLMA45T3G SP6 3-Level
T oo 600 IGBT and
%X Super 70 1.5/50 SP3F Yes | APTCV60TLM70T3G
ol f Junction
MOSFET 9 1.5/30 SP3F | Yes | APTCVBOTLMI9T3G
900 120 1.85/50 SP3F Yes APTCVOOTL12T3G

T-Type 3-Level Inverter

Technology T, I: (8%)°C a‘tlti; gir:‘:e(c\llic Package NTC Special Part Number
40 2.05 SP3F | Yes | 10A/600V SiC | APTGLQ40HR120CT3G
O_I] . 600/1200 Trench 4 Fast 80 2.05 SP3F | Yes | 30A/600V SiC | APTGLQ80HR120CT3G
@Z 200 2.05 SP6 No APTGLQ200HR120G
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Power Modules with SIC Schottky Diodes

SiC Schottky diodes offer superior
dynamic and thermal performance
over conventional silicon power
diodes. The main advantages

of the SiC Schottky diodes are:

e Essentially zero forward and
reverse recovery—reduced switch
and diode switching losses

e Temperature independent
switching behavior—stable high

e Usable 175 °C junction temperature—
safely operate at higher temperatures

Extremely fast switching of SiC Schottky

diode enables designs with:

Improved system efficiency

Lower system switching losses

L]
e Higher reliability
L]

Lower system cost
e Smaller EMI filter

e Reduced system size Operating Frequency vs Drain Current
e Fewer/smaller : : : :
components

Applications:

o PF

e Qutput rectification
e Solar inverter

e Motor control

e Snubber diode

C

Frequency (kHz)

10 20 30 40 50 60

e Smaller magnetic components
temp‘erature performance . e Smaller heat-sink Drain Current (A)
* Positive temperature coefflcent e Smaller switches, eliminates snubbers
of V.—ease of parallel operation
Diode Power Modules with SiC Diodes
Dual Diode &
2 o
Diode L(A)T, = . <
Package Anti-Parallel Parallel
Type 100 °C 5 9 SOT-227
1.6 SOT-227 APT2X20DC60J APT2X21DC60J
30 1.6 SOT-227 APT2X30DC60J APT2X31DC60J
600 SiC 40 1.6 SOT-227 APT2X41DC60J
50 1.6 SOT-227 APT2X50DC60J APT2X51DC60J
60 1.6 SOT-227 APT2X60DC60J APT2X61DC60J
20 1.6 SOT-227 APT2X20DC120J APT2X21DC120J
1200 sic 40 1.6 SOT-227 APT2X40DC120J APT2X41DC120J
50 1.6 SOT-227 APT2X50DC120J APT2X51DC120J
60 1.6 SOT-227 APT2X60DC120J APT2X61DC120J
Full Bridge
Diode I (A) V)
Type T, =100°C Package Part Number N L
. 1.6 SP1 APTDC40H601G | ¢
600 Sic 40 16 SOT227 APT40DC60HJ \w’
10 1.6 SOT-227 APT10DC120HJ
20 1.6 SP1 APTDC20H1201G SP1
1200 SiC 20 1.6 SOT-227 APT20DC120HJ
40 1.6 SP1 APTDC40H1201G
40 1.6 SOT-227 APT40DC120HJ
IGBT Power Modules with SiC Diodes
Boost Chopper
IGBT I, (A) Vee oy V)
O_H Ve V) e T,280°C atRated |, Package Part Number
25 2.05 SOT-227 | No APT25GLQ120JCU2
1200 [ Trench4Fast 251 505 | sOT-227 | No | _APT40GLQ120JCU2 | _
L
_ B i
= = Dual Chopper N
e = o) " SP3F
_ N M~ IGBT I, (A VCE(on)
O \&: )l\ ay > Type T,=80°C atRated|, Package Part Number
5 H i QO
]~ | _1200 |Trench 4 Fast | 40 | 2.05 | SP3F | Yes | APTGLQ40DDA120CT3G

All Power Modules RoHS-compliant
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Power Modules with SiC Schottky Diodes (continued)

MOSFETs and Super Junction MOSFET Power Modules with SiC Diodes
Single Switch + Series FRED and SiC Parallel Diodes

MOSFET Rosey o (A) B s
Type (m®) T, =80°C Package NTC Part Number .
APTM100UMB5SCAVG SOT.227
1200 MOS 7 100 86 SP6 Option | APTM120U10SCAVG
| .
Chopper N
MOSFET S
Package ...DA... or U2 ...SK... or U3
Type
500 MOS 8 65 43 SOT-227 No APT58M50JCU2
. 45 38 SOT-227 No APT50N60JCCU2
600 S“p,\j(r)JS“F”g'O” 24 70 SP1 Yes APTCB0SKM24CT1G
18 107 SP4 Yes APTC60DAM18CTG )
900 Super Junction 120 25 SOT-227 No APT33N90JCCU2 Ty
MOSFET 60 44 SP1 Yes APTC90DAMBOCT1G APTC90SKMB0CT1G = i
1000 MOS 8 330 20 SOT-227 No APT26M100JCU2 APT26M100JCU3 i, 19
1200 MOS8 560 15 SOT-227 No APT20M120JCU2 APT20M120JCU3
300 23 SP1 Yes APTM120DA30CT1G SP3F
Phase Leg + Series FRED and SiC Parallel Diodes
Voo MOSFET Rosoy o (A)
W Type (m) T, =80°C Package NTC Part Number N
38 67 SP4 Yes APTM50AM38SCTG Y 2
500 MOS 7 24 110 SP6 No APTMS0AM24SCG Sl S
. 35 54 SP4 Yes APTCB0AMB35SCTG ‘ J
600 S“p,\j(r)‘é‘;rg'on 24 70 SP4 Yes APTC60AM24SCTG 9
18 107 SP6 No APTCB0AM18SCG SP4
900 60 44 SP4 Yes APTC90AMBOSCTG
Super Junction 150 21 SP4 Yes APTC80A15SCTG
800 MOSFET 100 32 SP4 Yes APTC80A10SCTG
75 43 SP6 No APTCS80AM75SCG
1000 MOS 7 130 49 SP6 No APTM100A13SCG
Full Bridge + Series FRED and SiC Parallel Diodes SV
oy 3 ./ >
MOSFET Roson 1o (A) Tpy
Type (mQ) T,=80°C Package Part Number ‘
500 MOS 7 75 34 SP4 Yes APTM50HM75SCTG SP6
500 70 29 SP4 Yes APTC60HM70SCTG
Super Junction 45 38 SP4 Yes APTC60HM45SCTG
800 MOSFET 290 11 SP4 Yes APTC80H29SCTG
900 120 23 SP4 Yes APTC90H12SCTG
1000 MOS 7 450 14 SP4 Yes APTM100H45SCTG

Triple Phase Leg

MOSFET R

I, (A)
T,=80°C

DS (on)

(M) Part Number

T Package NTC

|
X x X 600 SU'C,’\AGBJSUF”E?'O” 24 87 SP6-P | Yes | APTC60TAM21SCTPAG
7000 MOS 7 350 50 SP6-P | Yes | APTM100TA35SCTPG |
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SiC MOSFET Power Modules

L (A
T, =80°C

RDS (on)

Technology mo)

Package NTC

600/1200 IGBT and SiC

Part Number

APTMC120HR11CT3AG

MOSFET

40

50 SP3F Yes

APTMC120HRM40CT3AG

Three-Level NPC Inverter

<

SOT-227

VCES RDS (on) ID (A) -
= Technology m0) T.=80°C Package NTC Part Number ) L,
gt 110 20 SP3F | Yes | APTMCEOTLI1CT3AG &,p
600 SiC MOSFET | 55 40 SP3F_ | Yes | APTMCBOTLM55CT3AG
14 160 SP6 | No | APTMCBOTLM14CAG SP1
Phase Leg
R I (A)
Technology (rf":((;)") T 2 80 °C Package Part Number
c- Hi.
55 40 SP1 | Yes | APTMC120AM55CT1AG T
= 25 80 SP3F | Yes | APTMC120AM25CT3AG " &
S : 20 108 SP1 | Yes | APTMC120AM20CT1AG g 4
e 1200 SiC MOSFET | 16 102 D3 No | APTMC120AM16CD3AG
] 12 150 SP3F | Yes | APTMC120AM12CT3AG SP3F
.':E 9 200 SP3F | Yes | APTMC120AMO9CT3AG
o— 3 8 200 D3 No | APTMC120AMOSCD3AG
u . 60 40 SP1 | Yes | APTMC170AMGOCT1AG
1700 | SICMOSFET 55 80 SP1 | Yes | APTMC170AM3OCTIAG
Phase Leg: Very Low Inductance Package ‘ '~ *’
vcss Rns (on) ID (A) \\
Technology m®) T.=80°C Package NTC Part Number
.=
spau
6.7 210 SP6LI | Yes | MSCMGC120AMO7CT6LIAG | New!
. 4.2 307 SP6LI | Yes | MSCMG120AMO4CT6LIAG | New!
1200 | SICMOSFET "5 475 SP6LI | Yes | MSCMC120AMO3CT6LIAG | New!
2.1 586 SP6LI | Yes | MSCMGC120AMO2CT6LIAG | New!
1700 SIC MOSFET | 7.5 207 SP6LI | Yes | MSCMGC170AMOBCT6LIAG | New!
R Triple Phase Leg
2B BT B}
5 Y| = Vees Technology Ros (on) 1, (A) Package NTC Part Number
_f\tj[# BF B V) mQ) T =80°C
o = 5 34 55 SP3F | Yes | APTMC120TAM34CT3AG
. 33 60 SP6-P_| Yes | APTMC120TAM33CTPAG
1200 | SICMOSFET 7 100 SP6-P | Yes | APTMC120TAM17CTPAG
12 150 SP6-P_| Yes | APTMC120TAM12CTPAG

Boost Chopper

I, (A

Technology T,=80°C Package

50 SOT-227 | No

1200 SiC MOSFET

Part Number

APT50MC120JCU2

100 SOT-227 | No

APT100MC120JCU2

Full Bridge

I, (A)

Technology Package

T, =80°C
110

1200 SiC MOSFET 17 SP3F Yes

Part Number

APTMC120HM17CT3AG
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Diode Power Modules

o

-
Single Diode SOT-227
I.(A)T.=80°C Package
200 500 1.1 APTDF500U20G
400 500 15 APTDF500U40G _
600 FRED 450 1.8 LP4 APTDF450U60G p hu,
1000 430 23 APTDF430U100G : ;
1200 400 25 APTDF400U120G N,p
SP1
H Single Diode
DD Part Number
O
AN ANIYAN . 40 1.3 SP1 APTDR40X1601G
1600 | Rectifir | 90 \ 1.3 | SP1__ | APTDROOX1601G |
u &
R K/
Full Bridge 4 "’
v Diode I (A) V_(A)
RRM F F LP
v T T, 80°C T, =80°C Package Part Number 4
30 1 SOT-227 APT30DF20HJ
200 60 1 SOT-227 APT60DF20HJ
100 1 SP4 APTDF100H20G
30 1.8 SP1 APTDF30H601G
30 1.8 SOT227 APT30DF60HJ
60 1.8 SOT-227 APT60DF60HJ
600 60 1.8 SP1 APTDF60H601G
100 1.6 SOT227 APT100DL60HJ
100 1.6 SP1 APTDF100H601G o
200 1.6 SP6 APTDF200H60G o
FRED 30 2.1 SOT227 APT30DF100HJ g
1000 100 21 SPa APTDF100H100G 8%/
200 2.1 SP6 APTDF200H100G s P
30 2.6 SP1 APTDF30H1201G
1900 60 2.6 SP1 APTDF60H1201G
75 1.6 SOT227 APT75DL120HJ
200 2.4 SP6 APTDF200H120G
50 1.8 SOT-227 APT50DF170HJ
1700 75 1.8 SOT-227 APT75DF170HJ
100 2.0 SP4 APTDF100H170G
200 2.2 SP6 APTDF200H170G
40 1.3 SOT227 APT40DR160HJ
1600 | RECTIFIER 90 1.3 SOT-227 APT90DR160HJ
LI
e @
NG
Common Cathode-Common | | | | | | SPGB %
Anode-Doubler 7 9 S 1 9 5 7 9 3

36

V(F\‘;‘)"' 2.;7:: pell-Fl;li.\c)) de TJ‘LF 2(\5,)00 Package Common Cathode Common Anode Doubler

200 1 APTDF400KK20G APTDF400AA20G APTDF400AK20G
600 1.6 APTDF400KK60G APTDF400AAB0G APTDF400AK60G
1000 FRED 400 2.1 SP6 APTDF400KK100G APTDF400AA100G APTDF400AK100G
1200 2.4 APTDF400KK120G APTDF400AA120G APTDF400AK120G
1700 2.2 APTDF400KK170G APTDF400AA170G APTDF400AK170G

All Power Modules RoHS-compliant



Package Outlines

Pinout location depends on the module configuration. Please refer to the product datasheet for pin assignments. All dimensions in millimeters.
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Power Module Outlines

Pinout location depends on the module configuration. Please refer to the product datasheet for pin assignments. All dimensions in millimeters.
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Power Module Outlines (continued)

Pinout location depends on the module configuration. Please refer to the product datasheet for pin assignments. All dimensions are in millimeters.
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Power Module Outlines (continued)

Pinout location depends on the module configuration. Please refer to the product datasheet for pin assignments. All dimensions are in milimeters.

SP6LI

Microsemi is continually adding new products to its
industry-leading portfolio.

For the most recent updates to our product line and for detailed
information and specifications, please call, email, or visit our website.

Toll-free: 800-713-4113
sales.support@microsemi.com

www.microsemi.com
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