Bfiickewell

Products Introduction

-Oct 2024-




About us

Bruckewell Technology Co., LTD is a discrete
semiconductor design company that have the able to
offer KGD wafer-level products to provide silicon and
wide bandgap (WBG) power semiconductor devices.

We pride ourselves in our expertise in all areas of
power semiconductor technology and business
operations, our technical team that from Vishay &
Infineon contributes over 25 years expertise in power

semiconductor.

Through innovation technical excellence and continuous improvement.
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High Power Density MOSFET Sub-Assembly Structure
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DFN14X12 for the three-phase BLDC motor application

Three-phase BLDC motor is typically powered by three pairs of MOSFETs arranged in a
bridge structure and controlled by PWM. PWM offers precise control over the motor’s
speed and torque. The 40V MOSFETs inverter power module is available, will extend
to 60~100V MOSFETs, and SiC MOS for the high frequency applications.

The major space of PCB is from the six MOSFET.

|+

:HE} 234[5} fff4E} ez AUEAOY
] 3 1
THed TR TR

Bruckewell Proposal

|1
B
g
=

€«—— 5S0mm —>

The MSIE40N150-6/MSIE40N90-6 used

the six MOS in one package to save 90%
area, improve the EMI and high
reliability.
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This innovative power module is suitable 14mmx12mm EEECEEELRS
Back side view

PINA

for 12V motor control, electric assisted

steering, etc., and can enhance the operation of three-phase BLDC motor.

Competitors
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\mmm“ area
\
€ 44mm —>

44mmX29mm



(‘
: friickewell

Niche low-cost low-voltage MOS solution with 12" wafer:

-30V P-Ch as an example

The semiconductor industry is evolving rapidly to meet the demand for high efficiency
and cost-effectiveness. With the shift to twelve-inch wafer technology, manufacturers
are finding new ways to offer value to customers. In China, the transition to twelve-
inch wafers for discrete semiconductor components, especially MOSFETs, is gaining

momentum.

Capitalizing on this trend, our company has developed a 30V P-Channel MOSFET that
outperforms competitors in terms of specifications and cost-efficiency. While
traditionally the 3407 series MOSFET was priced higher than the 3409 series,
advancements in twelve-inch wafer technology have allowed us to offer superior
specifications at lower cost.

As can be seen from the below comparison table, our MS34P07 price is 40% lower
than other brands 3407 series, it is also 20-30% lower than the 3409 series.

- Bruckewell PANJIT AOSMD Diodes PANJIT  AOSMD Diodes
MFG. MS34P07 PJA3407E AO3407 DMG3407SSN | PJA3409E AO3409 DMP3165L
ID 4.1A 4A 4.1A 4A 3A 2.6A 3.3A
VDS -30V -30V -30V -30V -30V -30V -30V
RDS(on) 50~75mohm 53~80mohm 52~87mohm 50~72mohm  |95~115mohm | 110~180moh | 90~134mohm
m
Price(USD) 0.6X X X X 0.8X 0.7X 0.8X
Better
Performance
Best Price

No matter you need 2A~4A with the standard RDS(on) or ultra low RDS(on), MS34P07 offer the better RDS(on) with best Price

Remark: X is the example price base.
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40V N-Ch, DFN5X6 MOSFET Selection Guide

Due to the increasing demand for small-sized but high-power density products,
Bruckewell has developed a series of Silicon high-power density 40V MOSFETs in
DFN5x6 packaging. In addition to chip design, specifications are enhanced through
different packaging and wire bonding technologies.

Application: electric vehicles, machine tools and brushless motors, etc.

RDS(on)MAX@VGS=4.5V

RDS(on)/Amp 21A~30A 50A~55A 70A~75A 90A~160A 180A~250A

15-18mQ 40N095D
40N085
12-15mQ
40N085AU
40N30D 40N065D 40N70D
9-12mQ
4ON30DAU | 40NO65DAU | 40N70DAU
40N065
7-9mQ
40N065AU
40N032
5-7mQ
40N032AU
40N020 40N01
13mQ
40N020AU 40N02
RDS(on)MAX@VGS=10V
RDS(on)/Amp ‘ 21A~30A 50A~55A 70A~75A  90A~160A  180A~250A
40N095D
8-10mQ 40N30D 40N085
40N30DAU | A4ONO8SAU
40N70D
40NO65D | 40N70DAU
6-8mQ
40NOG6SDAU | 4ONO65
40N065AU
40N032
2-4mQ
40N032AU
40N020 40N01
1-2mQ
40N020AU 40N02
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Isolated Dual-Channel Gate Driver-IGD8233 series

P2P compatibility with Skyworks SI8233 and Novosense NSI6602 makes the IGD8233

Series a top choice for replacing scarce materials, especially amidst the surge of

cutting-edge technologies in power supplies, motors, and air conditioning drivers.

Designed to optimize Bruckewell MOSFETs and IGBTs

Industrial Applications:

- Power Delivery Systems
- Motor Control Systems

- Isolated DC-DC Power Su
- Lighting Control Systems

- Plasma Displays

pplies

- Solar and Industrial Inverters

Automotive Applications:

- On-board Chargers

- Battery Management Systems

- Charging Stations
- Traction Inverters
- Hybrid Electric Vehicles
- Battery Electric Vehicles

jiickewell

1GD8233 Series

3. Functional Diagram

{1 vooa
] outa

1] GNDA

{1 voos

1 outs

{1 GNDB

Part Number Peak Current uvLo DT | DIS | Package
IGD8233AW +4.0A1-6.0A 6.5V/6.85V Y| Y| SOW6
IGD 8233BW +4.0A-6.0A 8.5V/8.0V Y| Y| SOW6
IGD 8233CW +4.0A-6.0A 132v122v | Y| Y | SOW16
IGD 8233AS +4.0A1-6.0A 6.5V/6.85V Y| Y SOP16
IGD 8233BS +4.0N-6.0A 8.5V/8.0V Y| ¥ SOP16
IGD 8233CS +4.0A-6.0A 1B2V122v | Y| Y SOP16




With me,
Power for you.

IGBT

Our IGBT can replace the C6 Cool MOS
Better RDS(on) than the C3~C5
Low Cost than the C6 SJ MOS

All products are available in industrial grade and automotive grade.
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GTDO5N060
600-V Field Stop IGBT copacked with fast and soft antiparallel diode

Features
« High efficiency in hard switching and resonant topologies ~ Graphic Symbol

« Easy paralleling capability due to positive temperature c

coefficient in VCE(on) Vce(on) typ. =1.7V &

Rce(on) typ. = 340mQ
* Pb-free lead plating @ Ve =15V, Ic = 5A
« RoHS compliant Equivalent MOSFET

c o Parameters

Rps(on) typ. = 340mQ
Benefits @Ves =15V, Ip=5A
* Low EMI

E
* Low Gate Charge QG
* Very soft, fast recovery full current anti-parallel diode Package Dimension
* Higher Switching Frequency up to 150kHz P -
‘ w3

Typical Applications |

« Industrial UPS =
* Charger - -

* Energy Storage é 1]

T [
*Three-level Solar String Inverter JHL il
* Welding 2 kej‘ =

* Inductive cooking

* Inverterized microwave ovens

» Resonant converters Millimeter

Millimeter
« Soft switchi licati REF. Min__ | Nom. | Max. REF. Min._ [ Nem. | Max.
Oft switching applications A 220 [230 |23 | E1 [ 440 | - -
Al V] - 0.127 ] 2.286 BSC

b |064 | 076 |088 | H | 940 [10.00 [1040

b2 (077 [084 [114 L 140 [ 182 177

b3 521 | 534 | 546 L1 2743 Ref.
Package Type : TO-252 [ 045 | 050 | 060 L2 0.508 BSC
2 045 | 050 |0.58 L3 0.89 - 1.27
D 6.00 | 610 |6.223 L4 0.64 - 1.01
0] 5.21 - - LS - - -
E 640 | 660 |6.731 a 0 - 10
Marking
=
r—
GTDO5N060
Date Code+— [

= O
RoHS Compliant €] E
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GTDO5N060
600-V Field Stop IGBT copacked with fast and soft antiparallel diode
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units

Vce Collector-Emitter Voltage, Tvj 225°C 600 \%

e DC Collector current, Tc = 25°C 10 A
DC Collector current, Tc = 100°C 5

Ic puise Pulsed collector current, tp < 1ms 20 A

e Diode forward current, Tc = 25°C 10 A
Diode forward current, Tc = 100°C 5

IF puise Diode pulsed current, tp < 1ms 20 A

Ve Gate-Emitter voltage Transient Gate-Emitter voltage +20 v
(tp <10us, D < 0.010)

Ptot Power Dissipation (Tc =25°C) 60 w

Tvy Operating Junction Temperature -55...175 °C

Tste Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 62.5 °C/wW
Resc IGBT Maximum Junction-to-Case 2.1 °C/W
Reuc Diode Maximum Junction-to-Case 4 °C/W
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GTDO5N060
600-V Field Stop IGBT copacked with fast and soft antiparallel diode

Static Electrical Characteristics, (Tvs=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Veen | Gate-emitter threshold voltage Vce =Vee, Ic =250pA 4.5 55 6.5 \

Vierices Collector-emitter breakdown Vee =0V, lo=1mA 600 ) ) v

voltage

VcEe(en) | Collector-Emitter saturation voltage You "10V, o OA TVJ:ZZSOC 1.2 17 21 \
Vee =15V, Ic =5A Tvj=150°C - 1.8 -

Rce(on) | Collector-Emitter saturation resistor | v =15V, I =5A Tvj=25°C - 340 - mQ

\' Diode Forward Voltage Vee =0V, Ie=5A TVJ:=25°C = 17 = Y
Vee =0V, Ir=5A Tvj= 125°C - 1.5 -

les Gate-Emitter leakage current Vce =0V, Ve =+20V - - +200 nA

Ices Zero gate voltage collector current | Vce =600V, Ve =0V - - 10 UA

_Symbol | Parameter | TestConditons | Min. | Typ. | Max. | Units

Cies Input Capacitance Vce=25V, Vee=0V, - 289 -

Coes Output Capacitance f=1MHz - 33 - pF

Cres Reverse Transfer Capacitance - 75 -

Qg Total Gate Charge Vcc=400 Vee=15V, Ic =5A - 12 - nC

td(on) Turn-On Delay Time - 22 -

te Rise Time - 13 -

taoft Turn-Off Delay Time Vee=400 V, Vee=15V, - 91 - e

t Fall Time lo=5A Reon =620 - s | -

Eon Turn-On Switching Energy - 123 -

Eort Turn-Off Switching Energy - 53 - u

Diode AC Electrical Characteristics, (Tvy=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
lerm Diode peak reverse recovery current Vee=400 V, Vae=0V, - 27 - A
Qrr Diode reverse recovery Charge I =5 A, dIEC/dt=200A/ps - 145 - nC
ter Diode reverse recovery time - 35 - ns
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GTDO5N060

600-V Field Stop IGBT copacked with fast and soft antiparallel diode

o  Typical Electrical Characteristics
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FIG.2- Output Characteristics Tvj = 150°C
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FIG.4- Diode forward Characteristics
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GTDO5N060
650-V Field Stop IGBT copacked with fast and soft antiparallel diode

e  Typical Electrical Characteristics
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GTF20N065
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650-V Field Stop IGBT copacked with fast and soft antiparallel diode

Features

« High efficiency in hard switching and resonant topologies

« Easy paralleling capability due to positive temperature
coefficient in VCE(on)

* Pb-free lead plating

* RoHS compliant

Benefits
* Low EMI
* Low Gate Charge QG

* Very soft, fast recovery full current anti-parallel diode
« Higher Switching Frequency up to 150kHz

Typical Applications

* Industrial UPS

* Charger

* Energy Storage

*Three-level Solar String Inverter
» Welding

* Inductive cooking

* Inverterized microwave ovens
+ Resonant converters

« Soft switching applications

Package type : TO-220F

Packing & Order Information

2,000/Box

RoHS Compliant

.12 -

Graphic Symbol

C Vce(on) typ. = 1.6V &
Rce(on) typ. = 80mQ
@ Vee = 15V, Ic = 20A
Equivalent MOSFET
Parameters
Rps(on) typ. = 80mQ

E @V(;sz 15V, |D=20A

G o

Package Dimension

[
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5]

(Bottom View)
(Top View)

MILLIMETER
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Marking
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GTF20N065
650-V Field Stop IGBT copacked with fast and soft antiparallel diode
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units

Vce Collector-Emitter Voltage, Tvj 225°C 650 \%

e DC Collector current, Tc = 25°C 40 A
DC Collector current, Tc = 100°C 20

Ic puise Pulsed collector current, tp < 1ms 80 A

Ie Diode forward current, Tc = 25°C 20 A
Diode forward current, Tc = 100°C 10

IF puise Diode pulsed current, tp < 1ms 50 A

Ve Gate-Emitter voltage Transient Gate-Emitter voltage +20 v
(tp <10us, D < 0.010)

Prot Power Dissipation (Tc =25°C) 40 w

Tvy Operating Junction Temperature -55...150 °C

Tste Storage Temperature -55...150 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 65 °C/W
Resc IGBT Maximum Junction-to-Case 3.3 °C/IW
Reuc FRD Maximum Junction-to-Case 6.7 °C/W

-13 -
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GTF20N065
650-V Field Stop IGBT copacked with fast and soft antiparallel diode

Static Electrical Characteristics, (Tvs=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Ve (th) Gate-emitter threshold voltage Vce=VeE, lc=1mA 5.0 5.8 6.5 \

Vierices Collector-emitter breakdown Vee =0V, Io =500uA 650 } } Y

voltage

VCcE(on) Collector-Emitter saturation voltage Vee =15V, lo 220ATyj=25°C - 16 20 \%
Ve =15V, Ic =20A Tvj=150°C - 1.75 -

RcEeen) | Collector-Emitter saturation resistor | Vee =15V, Ic =20A Tvj=25°C - 75 - mQ

Ve Diode Forward Voltage Vee =0V, Ir=20A TV]:=25°C - 15 1.7 v
Vee =0V, Ir=20A Tvj= 125°C - 1.4 -

lces Gate-Emitter leakage current Vce =0V, Vee =420V - - +200 nA

Ices Zero gate voltage collector current | Vce =650V, Vee =0V Tvj=25°C - - 10 UA

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Cies Input Capacitance Vce=25V, Vee=0V, - 1500 -

Coks Output Capacitance f=1MHz - 128 - pF

Cres Reverse Transfer Capacitance - 28.7 -

Qq Total Gate Charge Vcc=400 Vee=15V, lc=20A - 43.9 - nC

ta(on) Turn-On Delay Time - 16 -

te Rise Time - 56 -

ta(ofn Turn-Off Delay Time Vee=400 V, Vee=15V, - 52 - "

t Fall Time lc =20A RGon = 10Q _ 82 _

Eon Turn-On Switching Energy - 0.79 -

Eoft Turn-Off Switching Energy - 0.3 - m

Diode AC Electrical Characteristics, (Tvy=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
I i - -

rrm Diode peak reverse recovery current Vee=400 V, Vee=0V. 27 A
Qrr Diode reverse recovery Charge Ir = 20A, dIEC/dt=100A/us - 347 - nC
tr Diode reverse recovery time - 254 - ns

-14 -
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GTF20N065

650-V Field Stop IGBT copacked with fast and soft antiparallel diode

e  Typical Electrical Characteristics

60
Vge=20V =
13v Vge=20V
- 50 —_
z \ 2 50 \
b3 z 15V
5 40 15 § %0
5 5
g 2 11V ?5 w0
° °
% 20 % 2
o o
v
= 10 =2 10
v
o 0
o 1 2 3 4 5 0 1 2 3 4 5
V ce Collector-Emitter voltage (V) V ce Collector-Emitter voltage (V)
FIG.1-Output Characteristics Tvj = 25°C FIG.2- Output Characteristics Tvj = 175°C
80 40
! g 35 -
< 25T =
- 60 - 30
d 5
I I g :
3 75T 3
=
% 40 g 20
2 I
3 8
S ow PR
°
L s 3
—1 =]
o 0
6 7 8 9 10 1" 12 0 25
V e Gate-Emitter voltage (V) Diode forward Voltage VF (V)
FIG.3- Transfer Characteristics FIG.4- Diode forward Characteristics
10000 16
= {Cles S u Va=400V
E 1000 - :.'., 12
E _g 10
s 10 g .
3 =
3 ‘E 6
] o
© 10 8 a
w
N 2
1 [
0.1 1 10 100 0 10 20 30 40 50
V ce Collector-Emitter voltage (V) Qg(nC)

FIG.5- Capacitance

Fig.6- Gate-Charge Characteristics

-15-




GTF20N065
650-V Field Stop IGBT copacked with fast and soft antiparallel diode

e  Typical Electrical Characteristics
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650-V Field Stop IGBT copacked with fast and soft antiparallel diode

Features

« High efficiency in hard switching and resonant topologies

« Easy paralleling capability due to positive temperature

coefficient in VCE(on)
* Pb-free lead plating
* RoHS compliant

Benefits
* Low EMI
* Low Gate Charge QG

* Very soft, fast recovery full current anti-parallel diode

« Higher Switching Frequency up to 150kHz

Typical Applications

* Industrial UPS

* Charger

* Energy Storage

*Three-level Solar String Inverter
» Welding

* Inductive cooking

* Inverterized microwave ovens

* Resonant converters

« Soft switching applications

Package type : TO-220
Packing & Order Information

2,000/Box

=

RoHS Compliant

-17 -

Graphic Symbol

G o

Package Dimension

— A

Vce(on) typ. = 1.6V &
Rce(on) typ. = 80mQ
@ Vee = 15V, Ic = 20A
Equivalent MOSFET
Parameters

Rps(on) typ. = 80mQ
@ Vs =15V, Ip=20A

Millimeter Millimeter
REF. Min. Max. REF. Min. Max.
A 4.30 4.70 D2 15.70 17.00
Al 1.20 1.40 E 9.70 10.36
A2 2.30 2.79 e 2.54 BSC
b 0.70 0.90 H1 6.10 6.70
b1 1.20 175 L 12.80 13.90
c 0.34 0.60 L1 - 4.00
D 14.70 16.10 Q 2.60 3.00
D1 8.60 9.30 a 3.55 3.95
Marking
)
Date Code
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GTP20N065
650-V Field Stop IGBT copacked with fast and soft antiparallel diode
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol | Parameter | Value | Units
Vce Collector-Emitter Voltage, Tvj 225°C 650 \%
e DC Collector current, Tc = 25°C 40 A

DC Collector current, Tc = 100°C 20
Ic puise Pulsed collector current, tp < 1ms 80 A
e Diode forward current, Tc = 25°C 40 A
Diode forward current, Tc = 100°C 20
IF puise Diode pulsed current, tp < 1ms 80 A
Ve Gate-Emitter voltage Transient Gate-Emitter voltage +20 v
(tp <10us, D < 0.010)
Prot Power Dissipation (Tc =25°C) 187 W
Tvy Operating Junction Temperature -55...175 °C
Tste Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 62.5 °C/wW
Resc IGBT Maximum Junction-to-Case 0.8 °C/IW
Reuc FRD Maximum Junction-to-Case 21 °C/W

-18 -



e
<Bﬁickewell /

GTP20N065
650-V Field Stop IGBT copacked with fast and soft antiparallel diode

Static Electrical Characteristics, (Tvs=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

VGE (th) Gate-emitter threshold voltage Vee =VeE, lc =250pA 5.5 6.0 6.5 \

VRrices | Collector-emitter breakdown voltage | Vee =0V, Ic =500uA 650 - - \

Vce(en) | Collector-Emitter saturation voltage Voe =18V, lo =204, TY=25°C : 16 20 \
Vee =15V, lc =20A,Tvj=150°C - 175 | 2.2

Rceen) | Collector-Emitter saturation resistor | Vee =15V, Ic =20ATvj=25°C - 80 R mQ

. Vee =0V, Ir=20A,Tvj=25°C - 1.6 2.0

VF Diode Forward Voltage - \Y
Vee =0V, Ir=20A,Tvj=125°C - 1.4 -

lees Gate-Emitter leakage current Vce =0V, Vee =+20V - - 1200 nA

Ices Zero gate voltage collector current | Vce =650V, Vee =0V Tvj=25°C - - 10 uA

IGBT AC Electrical Characteristics, (Tvu=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Cees Input Capacitance Vce=25V, Vee=0V, - 1500 -

Coks Output Capacitance f=1MHz - 128 - pF
Cres Reverse Transfer Capacitance - 28.7 -

Qq Total Gate Charge Vcc=400 Vee=15V, lc=20A - 43.9 - nC
ta(on) Turn-On Delay Time - 16 -

te Rise Time - 56 -

ta(ofn Turn-Off Delay Time Vee=400 V, Vee=15V, - 52 - "
& Fall Time lc =20A RGon = 10Q _ 82 _

Eon Turn-On Switching Energy - 0.79 -

Eoft Turn-Off Switching Energy - 0.3 - mJ

Diode AC Electrical Characteristics, (Tvu=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
I i - -

rrm Diode peak reverse recovery current Vee=400 V, Vee=0V. 27 A
Qrr Diode reverse recovery Charge Ir = 20A, dIEC/dt=100A/us - 347 - nC
tr Diode reverse recovery time - 254 - ns
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GTP20N065

650-V Field Stop IGBT copacked with fast and soft antiparallel diode

e  Typical Electrical Characteristics
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GTP20N065
650-V Field Stop IGBT copacked with fast and soft antiparallel diode

e  Typical Electrical Characteristics
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GTSB20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Features

« High efficiency in hard switching and resonant topologies ~ Graphic Symbol

« Easy paralleling capability due to positive temperature

coefficient in VCE(on) € Vce(on) typ. = 1.6V &

« Pb-free lead plating Rce(on) typ. = 80mQ

+ RoHS compliant @ V_GE =15V, Ic = 20A
Equivalent MOSFET

Benefits G o— Parameters

+ Low EMI Rps(on) typ. = 80mQ

@ Vges =15V, Ip = 20A
» Low Gate Charge QG

« Low Switching Loss & Soft Switching E
* Built in No Recovery Silicon Carbide SBD

Pack Di i
* Higher Switching Frequency up to 150kHz ackage Dimension

m

Typical Applications
* Industrial UPS
* Charger

« Energy Storage
*Three-level Solar String Inverter

« Welding LJL,EU ‘
c
* Inductive cooking L“F

« Inverterized microwave ovens b2 o
*» Resonant converters
. it~ inati Millimeter Millimeter
Soft switching applications REF. — vy REF. i ok
A 4.37 4.77 E 9.80 10.36
Al 0.00 0.25 E1 7.06 -
. A2 2.20 2.80 e 2.54 BSC
Package type : TO-263 b 0.70 0.96 H 14.70 15.70
b2 147 1.47 L 2.00 2.60
c 0.30 0.60 L1 1.07 1.47
. . c2 1.22 1.42 L2 1.40 1.75
Packing & Order Information D 8.50 9.30 3 0.25 BSC
800/Reel b1 | 660 - o o [ 9
Marking
GTSB20N0ES
Date Code <+ (010
el
al ~ Ue

RoHS Compliant
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GTSB20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Symbol | Parameter | Value |  Units
Vce Collector-Emitter Voltage, Tvj 225°C 650 \%
e DC Collector current, Tc = 25°C 40 A

DC Collector current, Tc = 100°C 20
Ic puise Pulsed collector current, tp < 1ms 80 A
Ie Diode forward current, Tc = 25°C 20 A
Diode forward current, Tc = 100°C 10
IF puise Diode pulsed current, tp < 1ms 40 A
Ve Gate-Emitter voltage Transient Gate-Emitter voltage +20 v
(tp <10us, D < 0.010)
Ptot Power Dissipation (Tc =25°C) 137 W
Tvy Operating Junction Temperature -55...175 °C
Tste Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 62.5 °C/wW
Resc IGBT Maximum Junction-to-Case 0.8 °C/W
Resc SBD Maximum Junction-to-Case 1.5 °Clw
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GTSB20N065
650-V Hybrid IGBT with Built-In SiC-SBD

e

Static Electrical Characteristics, (Tvs=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) Gate-emitter threshold voltage Vee =VeE, lc =250pA 5.0 5.8 6.5 \%
Collector-emitter breakdown
V(BR)CES Vee =0V, Ic =500uA 650 - - \
voltage
v " £ | Vee =15V, lc =20A Tvj=25°C - 1.6 2.0 v
Cl -Emitt turati
E(on) Collector-Emitter saturation voltage Vee =15V, o =20A Tvj=150°C _ 175 | 22
Rce(en) | Collector-Emitter saturation resistor | Vee =15V, lc =20A Tvj=25°C - 80 - mQ
) Vee =0V, IF=10ATvj=25°C - 1.6 2.0
VF Diode Forward Voltage - \
Vee =0V, IF=10ATvj= 125°C - 14 -
lces Gate-Emitter leakage current Vce =0V, Ve =£20V - - +200 nA
Ices Zero gate voltage collector current Vee =650V, Vee =0V Tvj=25°C ) ) 25 uA
Vce =650V, Vee =0V Tvj=175°C - - 250

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Cees Input Capacitance Vce=25V, Vee=0V, - 1500 -

Coks Output Capacitance f=1MHz - 128 - pF
Cres Reverse Transfer Capacitance - 28.7 -

Qq Total Gate Charge Vcc=400 Vee=15V, lc=20A - 43.9 - nC
ta(on) Turn-On Delay Time - 16 -

te Rise Time - 56 -

ta(ofn Turn-Off Delay Time Vee=400 V, Vee=15V, - 52 - "
& Fall Time lc =20A RGon = 10Q _ 82 _

Eon Turn-On Switching Energy - 0.79 -

Eoft Turn-Off Switching Energy - 0.3 - mJ

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
! i - -

rrm Diode peak reverse recovery current Vee=400 V, Ve=0V, 27 A
Qrr Diode reverse recovery Charge Ir = 10A, dIEC/dt=100A/us - 33 - nC
tr Diode reverse recovery time - 26 - ns
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GTSB20N065
650-V Hybrid IGBT with Built-In SiC-SBD

o  Typical Electrical Characteristics
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GTSB20N065
650-V Hybrid IGBT with Built-In SiC-SBD

e  Typical Electrical Characteristics
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GTSF20N065

650-V Hybrid IGBT with Built-In SiC-SBD

Features

« High efficiency in hard switching and resonant topologies

« Easy paralleling capability due to positive temperature

coefficient in VCE(on)
* Pb-free lead plating
* RoHS compliant

Benefits

* Low EMI

* Low Gate Charge QG

« Low Switching Loss & Soft Switching

* Built in No Recovery Silicon Carbide SBD
* Higher Switching Frequency up to 150kHz
Typical Applications

* Industrial UPS

* Charger

« Energy Storage

*Three-level Solar String Inverter

» Welding

* Inductive cooking

* Inverterized microwave ovens

* Resonant converters

« Soft switching applications

Package type : TO-220F

Packing & Order Information
2,000/Box

Graphic Symbol

C

G o

E

Package Dimension

4

e

e ———

Vce(on) typ. = 1.6V &
Rce(on) typ. = 80mQ
@ Vee = 15V, Ic = 20A
Equivalent MOSFET
Parameters

Rps(on) typ. = 80mQ
@ Ves = 15V, Ip = 20A

el J (Bottom View)
(Top View)
MILLINETER WILLNETER
SYHBOL SHECL

WIN o win [T [ omax
A 4500 | 4.7 [ 5950 | a | ln3a0
Al 2. A <
a2 | 2960 ol
[ 0.700 L 12, 580 13. 280
[ 118 E 11 2,780 3,080
2 1250 | 1350 " 1150 1450
. 0400 | 0,500 ® 3090 | a180 | 2450
o 15,570 15870 16170 &3 4150 3. 150 3,850
" 6. 700 REF

Marking

RoHS Compliant
Date ¢—+
Code

GTSF20N065

0N
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GTSF20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Symbol | Parameter | Value | Units
Vce Collector-Emitter Voltage, Tvj 225°C 650 \%
e DC Collector current, Tc = 25°C 40 A

DC Collector current, Tc = 100°C 20
Ic puise Pulsed collector current, tp < 1ms 60 A
Ie Diode forward current, Tc = 25°C 20 A
Diode forward current, Tc = 100°C 10
IF puise Diode pulsed current, tp < 1ms 30 A
Ve Gate-Emitter voltage Transient Gate-Emitter voltage +20 v
(tp <10us, D < 0.010)
Prot Power Dissipation (Tc =25°C) 47 U
Tvy Operating Junction Temperature -55...150 °C
Tste Storage Temperature -55...150 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 65 °C/wW
Resc IGBT Maximum Junction-to-Case 2.8 °C/IW
Reuc SBD Maximum Junction-to-Case 3.7 °C/wW
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GTSF20N065
650-V Hybrid IGBT with Built-In SiC-SBD

e

Static Electrical Characteristics, (Tvs=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) Gate-emitter threshold voltage Vee =VeE, lc =250pA 5.0 5.8 6.5 \%
Collector-emitter breakdown
V(BR)CES Vee =0V, Ic =500uA 650 - - \
voltage
) ) Vee =15V, lc =20A Tvj=25°C - 1.6 2.0
Vcen) | Collector-Emitter saturation voltage i \
Vee =15V, Ic =20A Tvj=150°C - 175 | 2.2
Rce(en) | Collector-Emitter saturation resistor | Vee =15V, lc =20A Tvj=25°C - 80 - mQ
. Vee =0V, IF=10ATvj=25°C - 1.6 2.0
VF Diode Forward Voltage - \
Vee =0V, IF=10ATvj= 125°C - 14 -
lces Gate-Emitter leakage current Vce =0V, Ve =£20V - - +200 nA
Ices Zero gate voltage collector current Vee =650V, Vee =0V Tvj=25°C ° ° 25 uA
Vce =650V, Vee =0V Tvj=175°C - - 250

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Cees Input Capacitance Vce=25V, Vee=0V, - 1500 -

Coks Output Capacitance f=1MHz - 128 - pF
Cres Reverse Transfer Capacitance - 28.7 -

Qq Total Gate Charge Vcc=400 Vee=15V, lc=20A - 43.9 - nC
ta(on) Turn-On Delay Time - 16 -

te Rise Time - 56 -

ta(ofn Turn-Off Delay Time Vee=400 V, Vee=15V, - 52 - "
& Fall Time lc =20A RGon = 10Q _ 82 _

Eon Turn-On Switching Energy - 0.79 -

Eoft Turn-Off Switching Energy - 0.3 - mJ

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
! i - -

rrm Diode peak reverse recovery current Vee=400 V, Ve=0V, 27 A
Qrr Diode reverse recovery Charge Ir = 10A, dIEC/dt=100A/us - 33 - nC
tr Diode reverse recovery time - 26 - ns
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GTSF20N065
650-V Hybrid IGBT with Built-In SiC-SBD

o  Typical Electrical Characteristics
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GTSF20N065
650-V Hybrid IGBT with Built-In SiC-SBD

e  Typical Electrical Characteristics
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GTSM20N065

650-V Hybrid IGBT with Built-In SiC-SBD  Graphic Symbol

Features

* High efficiency in hard switching and resonant topologies 4(Q) 3 (E) 4 (C)

coefficient in VCE(on)
* Pb-free lead plating
* RoHS compliant

Benefits

* Low EMI

* Low Gate Charge QG

« Low Switching Loss & Soft Switching

* Built in No Recovery Silicon Carbide SBD
* Higher Switching Frequency up to 150kHz

Typical Applications

* Industrial UPS

* Charger

* Energy Storage

*Three-level Solar String Inverter
» Welding

* Inductive cooking

* Inverterized microwave ovens

* High power converters

« Soft switching applications
Package type : SOT-227

Packing & Order Information
100/Box

« Easy paralleling capability due to positive temperature
- 16) o— V

230 2(B)  1(G)

Vce(on) typ. = 1.6V & Rce(on) typ. = 80mQ
@ Vee = 15V, Ic=20A

Equivalent MOSFET Parameters

Rps(on) typ. = 80mQ

@ Ves = 15V, Ip=20A

Package Dimension

38,30 (1.508)
37.80 (1.488)
440 (0.173) Chamier
@420 (0.185) | 200 {0.079) x 45
T S
12.50 (0.402)] |€3 2520
7.50 (0.205)| 1 Rl
5,00 (0.590)
30.20 (1.188)

29.80 (1.173)

[#]025 pot0)Bc[rWE @)

810 (0.319)

I~ A 770 (0.303) '
2,10 (0.082)
190075 A I b L 11 210 (0.082)

i - [190 10.075) 12.30 (0.484)

11.80 {0.484)
0 [ 0.12 (0.005) |

All dimensions in millimeters (inches)

Marking

o W
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GTSM20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Symbol | Parameter | Value |  Units
Vce Collector-Emitter Voltage, Tvj 225°C 650 \%
e DC Collector current, Tc = 25°C 40 A

DC Collector current, Tc = 100°C 20
Ic puise Pulsed collector current, tp < 1ms 80 A
Ie Diode forward current, Tc = 25°C 20 A
Diode forward current, Tc = 100°C 10
IF puise Diode pulsed current, tp < 1ms 40 A
Ve Gate-Emitter voltage Transient Gate-Emitter voltage +20 v
(tp <10us, D < 0.010)
Ptot Power Dissipation (Tc =25°C) 137 W
Tvy Operating Junction Temperature -55...175 °C
Tste Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 0.32 °C/wW
Resc IGBT Maximum Junction-to-Case 0.8 °C/W
Resc SBD Maximum Junction-to-Case 1.3 °CIw
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GTSM20N065
650-V Hybrid IGBT with Built-In SiC-SBD

e

Static Electrical Characteristics, (Tvs=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) Gate-emitter threshold voltage Vee =VeE, lc =250pA 5.0 5.8 6.5 \%
Collector-emitter breakdown
V(BR)CES Vee =0V, Ic =500uA 650 - - Vv
voltage
) , Vee =15V, Ic =20A , Tvj=25°C - 16 | 2.0
VcE(on) Collector-Emitter saturation voltage _ \
Vee =15V, lc =20A ,Tvj=150°C - 175 | 2.2
Vee=15V, Ic= j=25° - -
Ree@n) | Collector-Emitter saturation resistor |—— SV, lo=20A Tyj=25°C 80 mQ
Vee =15V, Ic =20A ,Tvj=150°C - 88 -
) Ve =0V, lr=10ATvj=25°C - 16 | 20
VF Diode Forward Voltage - \
Vee =0V, Ir=10ATvj= 125°C - 14 -
lees Gate-Emitter leakage current Vce =0V, Vee =£20V - - +200 nA
Ices Zero gate voltage collector current Vee =650V, Vee =0V Tvj=25°C N N 25 UuA
Vce =650V, Vee =0V Tvj=175°C - - 250

 Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Cies Input Capacitance Vce=25V, Vee=0V, - 1500 -
Coks Output Capacitance f=1MHz - 128 - pF
Cres Reverse Transfer Capacitance - 28.7 -
Qg Total Gate Charge Vce=400 Vee=15V, Ic =20A - 439 - nC
taion) Turn-On Delay Time - 16 -
te Rise Time - 56 -
ta(of) Turn-Off Delay Time Vee=400 V, Vee=15V, - 52 - "
t Fall Time lo=20A Reon =100 - s | -
Eon Turn-On Switching Energy - 0.79 -
Eoft Turn-Off Switching Energy - 0.3 - m

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
I i - -

rrm Diode peak reverse recovery current Vee=400 V, Vge=0V, 27 A
Qrr Diode reverse recovery Charge le = 10A, dIEC/dt=100A/ps - 33 - nC
ter Diode reverse recovery time - 26 - ns
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GTSM20N065
650-V Hybrid IGBT with Built-In SiC-SBD

o  Typical Electrical Characteristics
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GTSM20N065
650-V Hybrid IGBT with Built-In SiC-SBD

e  Typical Electrical Characteristics
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GTSM40N065D

650-V Hybrid IGBT with Built-In SiC-SBD

Features

Graphic Symbol

3(G2) 4(C1/C2)

« High efficiency in hard switching and resonant topologies

« Easy paralleling capability due to positive temperature
coefficient in VCE(on)

* Pb-free lead plating

* RoHS compliant

Benefits

* Low EMI

* Low Gate Charge QG

« Low Switching Loss & Soft Switching

* Built in No Recovery Silicon Carbide SBD
« Higher Switching Frequency up to 150kHz

Typical Applications
* Industrial UPS

» Charger

* Energy Storage

*Three-level Solar String Inverter

O

2 (E1/E2) 1(Gl)

Vce(on) typ. = 1.6V & Rc¢e(on) typ. =40mQ
@ Vee =15V, Ic =40A

Equivalent MOSFET Parameters
Rps(on) typ. = 40mQ

@ Ves =15V, Ip =40A

Package Dimension

38,30 (1.508)

. 3780 (1.488)
’ Weldlng Das0@ITY) 1 200?8:’;;:;1'
} . @ 4.20 (0.165) - s
* Inductive cooking
* Inverterized microwave ovens ¢ " POI| s
_6 25 {0.248)| 3
. 5 25.20 (0.992)
* High power converters =
=]
« Soft switching applications t |
15.00 (0 500)
Package type : SOT-227 30.20 (1.189)

Packing & Order Information
100/Box

29.80 (1.173)

[e]o25 0010 @[c]~ BEB]

8.10(0.319)

_“‘I [""‘"7?0.0303]

2.10{0.082) Sibio o
190(0075) g sumorsi 1230 (0.484)
11.80 {0.484)
=t D 012 (0.005)

All dimensions in millimeters (inches)

Marking
f l P | I
| i
W GTSM40N0B5D
WWYY -l

T
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GTSM40N065D
650-V Hybrid IGBT with Built-In SiC-SBD
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units

Vce Collector-Emitter Voltage, Tvj 225°C 650 \%

e DC Collector current, Tc = 25°C 60 A
DC Collector current, Tc = 100°C 40

Ic puise Pulsed collector current, tp < 1ms 140 A

Ie Diode forward current, Tc = 25°C 40 A
Diode forward current, Tc = 100°C 20

IF puise Diode pulsed current, tp < 1ms 80 A

Ve Gate-Emitter voltage Transient Gate-Emitter voltage +20 v
(tp <10us, D < 0.010)

Prot Power Dissipation (Tc =25°C) 260 w

Tvy Operating Junction Temperature -55...175 °C

Tste Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 0.32 °C/wW
Resc IGBT Maximum Junction-to-Case 0.8 °C/W
Resc SBD Maximum Junction-to-Case 1.3 °CIw
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GTSM40N065D
650-V Hybrid IGBT with Built-In SiC-SBD

e

Static Electrical Characteristics, (Tvs=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) Gate-emitter threshold voltage Vee =VeE, lc =250pA 5.0 5.8 6.5 \%
Collector-emitter breakdown
V(BR)CES Vee =0V, Ic =500uA 650 - - \
voltage
v ’ £ I Vee=15V, Ic=40A , Tvj=25°C - 1.6 2.0 v
CE| -Emi ti t
(on) Collector-Emitter saturation voltage Vor =15V, lc=40ATvj=150°C ) 175 | 292
Ve =15V, Ic =40A, Tvj=25°C - 40 -
Rce(on) | Collector-Emitter saturation resistor [~ < Y] mQ
Vee =15V, lc=40A,Tvj=150°C - 44 -
. Ve =0V, Ir=20A ,Tvj=25°C - 1.6 2.0
VE Diode Forward Voltage - \Y
Vee =0V, Ir=20A, Tvj= 125°C - 14 -
lees Gate-Emitter leakage current Vce =0V, Vee =+20V - - +200 nA
Vce =650V, Vee =0V, Tvj=25°C - -
Ices Zero gate voltage collector current & cE K 50 UuA
Vce =650V, Vee =0V, Tvj=150°C - 80 -

W Parameter Test Conditions Min Typ. | Max. | Units
Cies Input Capacitance Vce=25V, Vee=0V, - 3000 -
Coks Output Capacitance f=1MHz - 250 - pF
Cres Reverse Transfer Capacitance - 55 -
Qg Total Gate Charge Vce=400 Vee=15V, Ic=40A - 110 - nC
taon) Turn-On Delay Time - 16 -
tr Rise Time - 56 -
taom | Tum-Off Delay Time Voe=400 V, Vee=15V, - 52 - "
" Fall Time Ic =40A RGon = 10Q _ 6 _
Eon Turn-On Switching Energy - 0.79 -
Eoft Turn-Off Switching Energy - 0.3 - m

Diode AC Electrical Characteristics, (Tvs=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
1 i - -

rrm Diode peak reverse recovery current Ve=400 V, Vge=0V, 5.4 A
Qr Diode reverse recovery Charge I = 20A, dIEC/dt=100A/us - 73 - nC
ter Diode reverse recovery time - 26 - ns
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GTSM40N065D

650-V Hybrid IGBT with Built-In SiC-SBD
o  Typical Electrical Characteristics
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GTSM40N065D
650-V Hybrid IGBT with Built-In SiC-SBD

e  Typical Electrical Characteristics
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With me,
Power for you.

SiC MOSFE

SiC MOSFET can provide increased power density
and higher reliability compared to Si MOSFET.

All products are available in industrial grade and automotive grade.
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CMS120N037W
SiC N-Channel 1200-V (D-S) MOSFET

Features Package Dimension

* High speed switching

* High blocking voltage J0247
> lea Di Min Max
« Fast reverse recovery A T 19 [ 21
= e ~{| =2 B | 485 | 515
Benefits L et
_;_ O\ [+ g E | 22 | 26
. ; G [ 051 | 076
ng capamtanc-e- N—K H [ 1545 | 16.25
* High system efficiency 4 J_| 193 | 218
« Easy to parallel Applications poljel 1] L O K [299 | 320
Q=5 L | 378 | 438
) o coe| p M | 52 | 57
Typical Applications N N [ 10 14
P | 18 [ 22
. - 2 Q | 28 | 32
 Solar inverters |4_+_,| _,|E - S 4.4 Typ
» Switch mode power supplies, UPS MM AllDImensionsiin mm

* Induction heating and welding
* EV charging stations
+ High voltage DC/DC converters

* Motor drive
Marking

Package type : TO-247

D,TAB)
{ CMS120N037W
e— &
G)o—— l Bw 0000 |<Date Code
WWYY
123 ®

RoHS Compliant
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CMS120N037W
SiC N-Channel 1200-V (D-S) MOSFET

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol | Parameter Value Units
Vbs Drain-Source Voltage 1200 \%
o Continuous Drain Current (Tc =25°C) 63 A

Continuous Drain Current(Tc =100°C) 47 A
Ip,puise Pulsed Drain Current 160 A
Prot Power Dissipation (Tc =25°C) 322 w
Ens Single Pulse Avalanche Energy, las=28A ,V=50V, L =1mH 400 mJ
TulTste Operating Junction and Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 40 °C/IW
Resc Maximum Junction-to-Case 047 °C/IW

Static Electrical Characteristics, (T,;=25°C unless otherwise specified)

Symbol | Par t Test Conditions Min. | Typ. @ Max. | Units
Vs (th) Gate Threshold Voltage Vbs =Vas, Ip=10mA 2.0 24 4.0 Y,
BVbss Drain-Source Breakdown Voltage Ves =0V, Ip=1mA 1200 - - \%
less+ Vbs =0V, Vs =20V - <10 100
— | Gate-Source Leakage Current nA
less- Vps =0V, Ves =-5V - - -100
. Vps =1200V, Ves =0V - - 1.0
Ipss Drain-Source Leakage Current HA
Vbs =1200V, Ves =0V, Ty=175°C - 1.0 -
Vaes =20V, Ip =40A - 37 52
Ves =20V, Ip =20A - 35 45
Rbs (on) | Static Drain-Source On-Resistance mQ
Vaes =20V, Ip =40A, T,=125°C - 56 -
Ves =20V, Ip=40A, Ty=175°C - 73 -
Rg Gate Input Resistance f =1MHz,Vac =25mV, D-S short - 1.9 - Q
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CMS120N037W
SiC N-Channel 1200-V (D-S) MOSFET

AC Electrical Characteristics, (T;=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Qg Total Gate Charge Vop=800 V, - 118 -

Qgs Gate-Source Charge Ibs=20 A, - 51 - nC
Qga Gate-Drain Charge Ves=-5/20V - 10 -

tdon) Turn-On Delay Time - 14 R

Vop=800 V, Ips=40 A,

b Rise Time Reex=2.5 Q, Vas=-5/+20 V, - > “ 1 s
ta(oft) Turn-Off Delay Time L=273 uH - 23 R

tr Fall Time - 14 -

Ciss Input Capacitance - 3192 -

Coss Output Capacitance Ves=0 V, Vps=1000 V, - 132 - pF
Crss Reverse Transfer Capacitance =200 kHz, Vac=25mV - 7 -

Eoss Coss Stored Energy - 77 -

Eon Turn-On Switching Energy Vop=800 V, lps=40 A, - 339 - ul
Eofr Turn-Off Switching Energy Reet=2.5 Q, Ves=-5/+20 V, - 70 -

Etot Total Switching Energy L=273 pH - 409 -

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Is Max Continuous Diode Forward Current Ves=-5V, Tc=25 °C - - 74 A
Vsp Diode Forward Voltage Ves=-5V, 1s=20 A - 3.8 - \%
tor Reverse Recovery Time 15240 A, V=800 V. - 1" - ns
Qrr Reverse Recovery Charge Ves=-5 V, difdt=9.6 Alns - 316 - nC
Irrm Peak Reverse Recovery Current - 46 - A
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CMS120N037W
SiC N-Channel 1200-V (D-S) MOSFET

e  Typical Electrical Characteristics
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FIG.2- Output Characteristics T,=25°C
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FIG.4- Output Characteristics T,=175°C
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CMS120N037W

SiC N-Channel 1200-V (D-S) MOSFET

Typical Electrical Characteristics
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FIG.8-Transfer Characteristic for Various Junction Temperatures
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FIG.9- Body Diode Characteristics at T,=-55°C

FIG.10- Body Diode Characteristics at T)=25°C
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FIG.12- Continuous Drain Current Derating vs. Tc
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CMS120N037W
SiC N-Channel 1200-V (D-S) MOSFET

. Typical Electrical Characteristics

EE——
P |

Threshold Voltage Vin(V)
V s Gate-to-Source Voltage (V)

s 45 8 0B W W W 15 50 1 P n ® @0 0 w0 10 o

Temperature T, (°C) Gate Charge Qg (nC)
FIG.13-Threshold Voltage vs. Temperature FIG.12- Gate Charge Characteristics
10000
i
5
2
H —
w w
> e
9 o
o o
& s
H g
S & M
@ =S
o
o
o
0 0 L= w0 Ko o no '] o #00 600 00 1000 17m
Vs Drain-to-Source Voltage (V) V bs Drain-to-Source Voltage (V)
FIG.15- Output Capacitor Stored Energy FIG.16- Capacitance vs Drain-Source Voltage
1400 w0
1200 o Frcal
2 5
< 100 E R
o 5 Ba
2 g
w S ww
2w 5
.5 = 1530
£ a0 ]
H 3 0w
1 @
500
0 0
Ll L w0 & L 100 0 5 10 15 20 5 0
I os Drain-to-source Current (A) R(ext) (Ohms)

FIG.17- Clamped Inductive Switching Energy vs. Drain Current Various FIG.18- Clamped Inductive Switching Energy vs. Rgext)

-48 -




ruckewell

CMS120N037W
SiC N-Channel 1200-V (D-S) MOSFET

o  Typical Electrical Characteristics
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CMS120N037W
SiC N-Channel 1200-V (D-S) MOSFET

e  Typical Electrical Characteristics
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CMS120N037WK

Features

* High speed switching
* High blocking voltage
* Fast reverse recovery

Benefits

* Low capacitance
* High system efficiency
+ Easy to parallel Applications

Typical Applications

* Solar inverters

» Switch mode power supplies, UPS
* Induction heating and welding

* EV charging stations

+ High voltage DC/DC converters

* Motor drive

Package type : TO-247-4

TAB
Drain
Drain
(Pin 1, TAB)
Gate
! (Pin 4)
:‘ Driver
] Source
| (Pin 3)
1 2 3 4
D S S G

RoHS Compliant

Power
Source
(Pin 2)
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SiC N-Channel 1200-V (D-S) MOSFET

Package Dimension

1- Drain 3 - Source Sense
E 2 - Source 4 - Gate
SYM INCHES MILLIMETERS
MIN MAX MIN MAX
A 189 .20! 4.80 .20
A1 .090 098 2.30 .50
A2 .07 .083 .90 .10
b .04. .0 .10 .40
b1 .06. -0 .60 .80
c .02 .03 .50 .80
D ) .839 20.80 21.30
D1 3( .670 16.00 17.00 |
D2 -13¢ .00 .50
E 62( .63¢ 15.7 16.15
E1 531 .55 13.50 14.20
E2 169 19 4.30 4.90
e .100 BSC 2.54 BSC
el .200 BSC 5.08 BSC
L .780 .799 19.80 20.30
L1 157 A77 4.00 4.50
oP 140 .144 .55 .65
oP1 .280 287 .10 7.30
Q 213 236 .40 .00
S .242 BSC 6.15 BSC
Marking
ICMS120M037TWK
Bw (000 K TDate Code
WWYY
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CMS120N037WK
SiC N-Channel 1200-V (D-S) MOSFET

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol | Parameter Value Units
Vbs Drain-Source Voltage 1200 \%
o Continuous Drain Current (Tc =25°C) 63 A

Continuous Drain Current(Tc =100°C) 47 A
Ip,puise Pulsed Drain Current 160 A
Prot Power Dissipation (Tc =25°C) 322 w
Ens Single Pulse Avalanche Energy, las=28A ,V=50V, L =1mH 400 mJ
TulTste Operating Junction and Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 40 °C/IW
Resc Maximum Junction-to-Case 047 °C/IW

Static Electrical Characteristics, (T,;=25°C unless otherwise specified)

Symbol | Par t Test Conditions Min. | Typ. @ Max. | Units
Vs (th) Gate Threshold Voltage Vbs =Vas, Ip=10mA 2.0 24 4.0 Y,
BVbss Drain-Source Breakdown Voltage Ves =0V, Ip=1mA 1200 - - \%
less+ Vbs =0V, Vs =20V - <10 100
— | Gate-Source Leakage Current nA
less- Vps =0V, Ves =-5V - - -100
. Vps =1200V, Ves =0V - - 1.0
Ipss Drain-Source Leakage Current HA
Vbs =1200V, Ves =0V, Ty=175°C - 1.0 -
Vaes =20V, Ip =40A - 37 52
Ves =20V, Ip =20A - 35 45
Rbs (on) | Static Drain-Source On-Resistance mQ
Vaes =20V, Ip =40A, T,=125°C - 56 -
Ves =20V, Ip=40A, Ty=175°C - 73 -
Rg Gate Input Resistance f =1MHz,Vac =25mV, D-S short - 1.9 - Q
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CMS120N037WK
SiC N-Channel 1200-V (D-S) MOSFET

AC Electrical Characteristics, (T;=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Qg Total Gate Charge Vop=800 V, - 118 -

Qgs Gate-Source Charge Ibs=20 A, - 51 - nC
Qga Gate-Drain Charge Ves=-5/20V - 10 -

tdon) Turn-On Delay Time - 14 R

Vop=800 V, Ips=40 A,

b Rise Time Reex=2.5 Q, Vas=-5/+20 V, - > “ 1 s
ta(oft) Turn-Off Delay Time L=273 uH - 23 R

tr Fall Time - 14 -

Ciss Input Capacitance - 3192 -

Coss Output Capacitance Ves=0 V, Vps=1000 V, - 132 - pF
Crss Reverse Transfer Capacitance =200 kHz, Vac=25mV - 7 -

Eoss Coss Stored Energy - 77 -

Eon Turn-On Switching Energy Vop=800 V, lps=40 A, - 339 - ul
Eofr Turn-Off Switching Energy Reet=2.5 Q, Ves=-5/+20 V, - 70 -

Etot Total Switching Energy L=273 pH - 409 -

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Is Max Continuous Diode Forward Current Ves=-5V, Tc=25 °C - - 74 A
Vsp Diode Forward Voltage Ves=-5V, 1s=20 A - 3.8 - \%
tor Reverse Recovery Time 15240 A, V=800 V. - 1" - ns
Qrr Reverse Recovery Charge Ves=-5 V, difdt=9.6 Alns - 316 - nC
Irrm Peak Reverse Recovery Current - 46 - A
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SiC N-Channel 1200-V (D-S) MOSFET

e  Typical Electrical Characteristics

1o Drain Current (A)

(] 2 1 3 (] 10 12
Vs Drain-to-Source Voltage (V)

Io Drain Current (A)

o 2 ] 1 ] 1 12
V bs Drain-to-source Voltage (V)

FIG.1-Output Characteristics T,=-55°C
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SiC N-Channel 1200-V (D-S) MOSFET

Typical Electrical Characteristics
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. Typical Electrical Characteristics
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o  Typical Electrical Characteristics
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e  Typical Electrical Characteristics
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CMS120N080B
SiC N-Channel 1200-V (D-S) MOSFET

Features Package Dimension

* High speed switching

o s ! =

* High blocking voltage
* Fast reverse recovery T i
Benefits T
- Low capacitance 1 MF . i
« High system efficiency _ F_J Nkt
* Easy to parallel Applications -~ =5 2 ¥
Dimensions Dimensions.
Typical Applications Symbal Millimeters Symbol Mifimeters
Min Max Min Max
. A 4.40 4.64 o1 8.38 8.8e
* Solar inverters A1 1.22 1.32 D2 — 127
+ Switch mode power supplies, UPS 5 058 n.81 B o 127
* Induction heating and welding s A .8 = L L,
D -— 1438 L -— 168
» EV charging stations
+ High voltage DC/DC converters
* Motor drive
Package type : TO-263-7 Marking
TAB Drain (a S
D
G._| CMS120N080B
DS s
D = Drain Bw DD I:”:' <):IDate Code
G = Gate

S = Source 1 | H L -J?'
DS = Driver Source
RoHS Compliant
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SiC N-Channel 1200-V (D-S) MOSFET

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

_Symbol | Parameter | Vaue | Units

Vbs Drain-Source Voltage 1200 \%
Vas Gate-Source Voltage -5/20 \%
N Continuous Drain Current (Tc =25°C) 35 A

Continuous Drain Current(Tc=100°C) 25 A
Ip,puise Pulsed Drain Current 80 A
Prot Power Dissipation (Tc =25°C) 188 w
Ens Single Pulse Avalanche Energy, Ias=20A ,V=50V, L =1mH 200 mJ
TulTste Operating Junction and Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 40 °C/IW
Resc Maximum Junction-to-Case 0.8 °C/IW

Static Electrical Characteristics, (T;=25°C unless otherwise specified)

Symbol | Par t Test Conditions Min. | Typ. @ Max. | Units
Vs (th) Gate Threshold Voltage Vbs =Vas, Ip=10mA 2.0 2.8 4.0 Y,
BVbss Drain-Source Breakdown Voltage Ves =0V, Ip=1mA 1200 - - \%
less+ Vbs =0V, Vs =20V - 0.1 100
—— | Gate-Source Leakage Current nA
lass- Vbs =0V, Vas =-5V - - -100
. Vps =1200V, Ves =0V - - 1.0
Ipss Drain-Source Leakage Current A
Vps =1200V, Ves =0V, Ty =175°C - 1.0 -
Ves =20V, Ip =20A - 77 100
Ves =20V, Io =10A - 71 90
Rbs (on) | Static Drain-Source On-Resistance mQ
Ves =20V, Ip=20A, Ty=125°C - 106 -
Ves =20V, Ip=20A, T,=175°C - 134 -
Rg Gate Input Resistance f =1MHz,Vac =25mV, D-S short - 3.0 - Q
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AC Electrical Characteristics, (T;=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. = Max. | Units
Qg Total Gate Charge Vop=800 V, - 61 -
Qgs Gate-Source Charge Ibs=20 A, - 24 - nC
Qga Gate-Drain Charge Ves=-5/20V - 14 -
td(on) Turn-On Delay Time - 9 -
Vop=800 V, Ips=20 A,
tr Rise Time - 4 -
Raexty=2.5 Q, Ves=-5/+20 V, ns
taon Turn-Off Delay Time - 15 -
L=975 uH
t Fall Time - 10 -
Ciss Input Capacitance - 1377 -
Coss Output Capacitance Ves=0V, Vps=1000 V, - 62 - pF
Crss Reverse Transfer Capacitance =200 kHz, Vac=25mV - 4 -
Eoss Coss Stored Energy - 38 -
Eon Turn-On Switching Energy Vbp=800 V, Ips=20 A, - 208 - J
v
Eoff Turn-Off Switching Energy Reet=2.5 Q, Ves=-5/+20 V, - 25 -
Etot Total Switching Energy L=975 pH - 233 -

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Is Max Continuous Diode Forward Current Ves=-5V, Tc=25 °C - - 43 A

Vsp Diode Forward Voltage Ves=-5V, Is=10 A - 3.8 - \%

tre Reverse Recovery Time - 8 - ns
1s=20 A, Vr=800 V,

Qrr Reverse Recovery Charge i - 130 - nC
Ves=-5V, di/dt=8 Alus

Irrm Peak Reverse Recovery Current - 29 - A
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SiC N-Channel 1200-V (D-S) MOSFET

e  Typical Electrical Characteristics
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e  Typical Electrical Characteristics
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Typical Electrical Characteristics
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FIG.12- Gate Charge Characteristics
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o  Typical Electrical Characteristics
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e  Typical Electrical Characteristics
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SiC N-Channel 1200-V (D-S) MOSFET

Features Package Dimension

» High speed switching

« High blocking voltage 10247
. F t > |«a Dim Min Max
ast reverse recovery e=n A [ 19 [ 21
! "l | [TEL B [ 485 | 515
. C | 203 | 2175
Benefits b ) o 960 T 201
_;_ O\ < & E | 22 | 26
. i G | 051 | o076
ng capacnanc.e. N—K I R
* High system efficiency o J [193 [ 218
« Easy to parallel Applications L Ot K [299 | 320
ylop bp Py L [ 378 | 438
st p M | 52 | 57
Typical Applications N N | 10 1.4
P | 18 | 22
. 2 Q | 28 | 32
« Solar inverters _,|E - S 4.4 Typ
« Switch mode power supplies, UPS MM AliDimenslonsiln;

* Induction heating and welding
» EV charging stations
* High voltage DC/DC converters

» Motor drive
Marking

Package type : TO-247

D(2,TAB)
L CMS120N08OW
— & Bw 0000 |K S Date Code
) : ' WWYY
123 S@)

RoHS Compliant

-67 -



Bfiickewell /

CMS120N080W
SiC N-Channel 1200-V (D-S) MOSFET

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol | Parameter | vValue |  Units

Vos Drain-Source Voltage 1200 \%
Ves Gate-Source Voltage -5/20 \%
b Continuous Drain Current (Tc =25°C) 34 A

Continuous Drain Current(Tc =100°C) 25 A
Ip puise Pulsed Drain Current 80 A
Prot Power Dissipation (Tc =25°C) 188 w
Eas Single Pulse Avalanche Energy, Ias=20A ,V=50V, L =1mH 200 mJ
TulTste Operating Junction and Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Roua Maximum Junction-to-Ambient 40 °C/W
Resc Maximum Junction-to-Case 0.8 °C/IW

lectrical Characteristics, (T.=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Vas (th) Gate Threshold Voltage Vbs =Vas, Ip=10mA 2.0 2.8 4.0 \Y
BVbss Drain-Source Breakdown Voltage Ves =0V, Ip =1mA 1200 - - \Y
lass+ Vbs =0V, Ves =20V - 0.1 100
— | Gate-Source Leakage Current nA
lgss- Vbs =0V, Vgs =-5V - - -100
. Vbs =1200V, Ves =0V - - 1.0
lpss Drain-Source Leakage Current HA
Vbs =1200V, Ves =0V, T;=175°C - 1.0 -
Ves =20V, Ip =20A - 77 100
Ves =20V, Io =10A - 71 90
Ros on) | Static Drain-Source On-Resistance mQ
Ves =20V, Ip=20A, Ts=125°C - 106 -
Ves =20V, Ip=20A, Ts=175°C - 134 -
Rg Gate Input Resistance f=1MHz,Vac =25mV, D-S short - 3.0 - Q
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AC Electrical Characteristics, (T;=25°C unless otherwise specified)

e ———

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Qg Total Gate Charge Vop=800 V, - 58 -
Qgs Gate-Source Charge Ips=20 A, - 19 - nC
Qga Gate-Drain (“Miller’) Charge Ves=-5/20V - 18 -
taon) Turn-On Delay Time - 10 -
Vop=800 V, Ips=20 A,
tr Rise Time - 6 -
Ra(exty=2.5 Q, Ves=-5/+20 V, ns
ta(orn Turn-Off Delay Time - 16 -
L=975 pH
t Fall Time - 10 -
Ciss Input Capacitance - 1377 -
Coss Output Capacitance Ves=0 V, Vps=1000 V, - 62 - pF
Crss Reverse Transfer Capacitance =200 kHz, Vac=25mV - 4 -
Eoss Coss Stored Energy - 38 -
Eon Turn-On Switching Energy Vbp=800 V, Ips=20 A, - 410 - J
v
Eoff Turn-Off Switching Energy Ra(exy=2.5 Q, Ves=-5/+20V, - 22 -
Etot Total Switching Energy L=975 uH - 432 -

Body Diode Characteristics, (T;=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Is Max Continuous Diode Forward Current Ves=-5V, Tc=25 °C - - 43 A

Vso Diode Forward Voltage Ves=-5V, Is=10 A - 3.8 - \%

tor Reverse Recovery Time - 26 - ns
1s=20 A, Vr=800V,

Qrr Reverse Recovery Charge . - 124 - nC
Ves=-5V, di/dt=3500 A/us

lrrm Peak Reverse Recovery Current - 8 - A
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e  Typical Electrical Characteristics
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FIG.2- Output Characteristics T,=25°C
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Typical Electrical Characteristics
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e  Typical Electrical Characteristics
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e  Typical Electrical Characteristics
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CMS120N08OWK
SiC N-Channel 1200-V (D-S) MOSFET

Package Dimension
Features

* High speed switching
* High blocking voltage
* Fast reverse recovery

Benefits
» Low capacitance N 4 BN
* High system efficiency ” PINS:
. . (__—_:-v 1,5 - Drain 3 - Source Sense
* Easy to parallel Applications T==] 2-source 4-Gate
SYM INCHES MILLIMETERS
i i i MIN MAX MIN MAX
Typical Applications = B A bl 8%
A1 .090 .098 2.30 .50
. A2 .075 .083 .90 .10
* Solar inverters b 043 1055 10 40
. . b1 063 071 .60 .80
+ Switch mode power supplies, UPS c 020 .03 0.50 0.80
. . . D J .839 20.80 21.30
* Induction heating and welding DT__| .63 670 | 16.00 | 17.00
. . | D2 z 138 .00 50 |
» EV charging stations 62 636 | 1575 | 16.15
. 1 531 .559 13.50 14.20
+ High voltage DC/DC converters 2| 169 193 430 4.90
. .100 BSC 2.54 BSC
* Motor drive o 200 BSC 5.08 BSC
L .780 799 19.80 20.30
L1 157 A77 4.00 4.50
oP 140 144 .55 .65
oP1 .280 .287 .10 .30
Package type : TO-247-4 Q 213 236 5.40 .00
S .242 BSC 6.15 BSC
TAB .
Drain Marking
Drain
(Pin 1, TAB)

CMS120NOBOWK
Bw (000 < JDate Code

Gate
VJ fi (Pin 4)

RoHS Compliant
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CMS120N080OWK
SiC N-Channel 1200-V (D-S) MOSFET

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

_Symbol | Parameter | Vaue | Units

Vbs Drain-Source Voltage 1200 \%
Vas Gate-Source Voltage -5/20 \%
N Continuous Drain Current (Tc =25°C) 35 A

Continuous Drain Current(Tc=100°C) 25 A
Ip,puise Pulsed Drain Current 80 A
Prot Power Dissipation (Tc =25°C) 188 w
Ens Single Pulse Avalanche Energy, Ias=20A ,V=50V, L =1mH 200 mJ
TulTste Operating Junction and Storage Temperature -55...175 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Resa Maximum Junction-to-Ambient 40 °C/IW
Resc Maximum Junction-to-Case 0.8 °C/IW

Static Electrical Characteristics, (T;=25°C unless otherwise specified)

Symbol | Par t Test Conditions Min. | Typ. @ Max. | Units
Vs (th) Gate Threshold Voltage Vbs =Vas, Ip=10mA 2.0 2.8 4.0 Y,
BVbss Drain-Source Breakdown Voltage Ves =0V, Ip=1mA 1200 - - \%
less+ Vbs =0V, Vs =20V - 0.1 100
—— | Gate-Source Leakage Current nA
lass- Vbs =0V, Vas =-5V - - -100
. Vps =1200V, Ves =0V - - 1.0
Ipss Drain-Source Leakage Current A
Vps =1200V, Ves =0V, Ty =175°C - 1.0 -
Ves =20V, Ip =20A - 77 100
Ves =20V, Io =10A - 71 90
Rbs (on) | Static Drain-Source On-Resistance mQ
Ves =20V, Ip=20A, Ty=125°C - 106 -
Ves =20V, Ip=20A, T,=175°C - 134 -
Rg Gate Input Resistance f =1MHz,Vac =25mV, D-S short - 3.0 - Q
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CMS120N080OWK
SiC N-Channel 1200-V (D-S) MOSFET

AC Electrical Characteristics, (T;=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. = Max. | Units
Qg Total Gate Charge Vop=800 V, - 61 -
Qgs Gate-Source Charge Ibs=20 A, - 24 - nC
Qga Gate-Drain Charge Ves=-5/20V - 14 -
td(on) Turn-On Delay Time - 9 -
Vop=800 V, Ips=20 A,
tr Rise Time - 4 -
Raexty=2.5 Q, Ves=-5/+20 V, ns
taon Turn-Off Delay Time - 15 -
L=975 uH
t Fall Time - 10 -
Ciss Input Capacitance - 1377 -
Coss Output Capacitance Ves=0V, Vps=1000 V, - 62 - pF
Crss Reverse Transfer Capacitance =200 kHz, Vac=25mV - 4 -
Eoss Coss Stored Energy - 38 -
Eon Turn-On Switching Energy Vbp=800 V, Ips=20 A, - 208 - J
v
Eoff Turn-Off Switching Energy Reet=2.5 Q, Ves=-5/+20 V, - 25 -
Etot Total Switching Energy L=975 pH - 233 -

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Is Max Continuous Diode Forward Current Ves=-5V, Tc=25 °C - - 43 A

Vsp Diode Forward Voltage Ves=-5V, Is=10 A - 3.8 - \%

tre Reverse Recovery Time - 8 - ns
1s=20 A, Vr=800 V,

Qrr Reverse Recovery Charge i - 130 - nC
Ves=-5V, di/dt=8 Alus

Irrm Peak Reverse Recovery Current - 29 - A
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CMS120N080OWK

SiC N-Channel 1200-V (D-S) MOSFET

e  Typical Electrical Characteristics
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FIG.1-Output Characteristics T,=-55°C

FIG.2- Output Characteristics T,=25°C
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FIG.6- On-Resistance vs. Drain Current For Various Temperature
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CMS120N080OWK

SiC N-Channel 1200-V (D-S) MOSFET

e  Typical Electrical Characteristics
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FIG.7- On-Resistance vs. Temperature For Various Gate Voltages

FIG.8-Transfer Characteristic for Various Junction Temperatures
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CMS120N080OWK

SiC N-Channel 1200-V (D-S) MOSFET

Typical Electrical Characteristics
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FIG.12- Gate Charge Characteristics
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FIG.16- Capacitance vs Drain-Source Voltage
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CMS120N080OWK
SiC N-Channel 1200-V (D-S) MOSFET

o  Typical Electrical Characteristics
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CMS120N080OWK
SiC N-Channel 1200-V (D-S) MOSFET

e  Typical Electrical Characteristics
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With me,
Power for you.

GaN

In addition to traditional GaN HEMT, we use
the special package design to get the same pin
assignment, so it can Pin to Pin to replace Cool
MOSFET (Super Junction).

All products are available in industrial grade and automotive grade.
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HMP065N180C
650-V Cascode GaN HEMT

Description

These GaN HEMT utilize a GaN transistor technologys
to provide low RDS(on) and using the Cascode in the
TO220 pacakge to realize the normal-off high electron
mobility transistor.

Also provides high breakdown voltage, high current and
high operating speed which is suitable for high power
applications.

Features

* Gate drive voltage compatibility (-20V to 20V)
* High operating frequency

* Low Q

Typical Applications
« Switch Mode Power Supplies (SMPS)
* AC-DC/ DC-DC Converters

* Motor Drives

Package type : TO220

-

Graphic Symbol

—]

5

D

| ]

S

Package Dimension

arﬁ[* ) 1 ‘1__1 If‘

~fef *LF ¢
b1 —+ [l 24
b |l a2
~—el
SYMBOL DIMENSION (mm ) SYMBOL DIMENSION (mm )
MIN. MAX. MIN. [ MAX.
A 4.20 480 E 9.70 ‘ 10.40
A1 1.10 1.50 e 2.54(ref.)
A2 220 3.00 el 5.08(ref.)
b 0.60 1.00 L 12.70 14.50
b1 1.20 1.80 L1 260 4.10
c 0.30 065 ° 3.40 4.00
D 14.30 16.00 Q 250 3.00
D1 8.30 9.40
Marking
N
(
\ )
065N180C
Date Code «—-C0C0

RoHS Compliant
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HMP065N180C
650-V Cascode GaN HEMT

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units
Vos Drain-Source Voltage 650 \Y
Ves Gate-Source Voltage -20/ +20 \Y
Ptot Total Power dissipation @T¢ =25°C 83 W
o Continuous Drain Current at Tc=25°C 16.1 A

Continuous Drain Current at Tc =100°C 1.3 A
Ip puise Pulse Drain Current (Pulse width =10 ps)? 60.4 A
TulTste Operating Junction and Storage Temperature -55...150 °C
Tsolp Soldering peak temperature 260 °C
Notes

1. In off-state, spike duty cycle D<0.01, spike duration <1 ps
2. Value is not tested to full current in production.

Thermal Resistance Ratings

Symbol Par t Maximum Units
Resa Maximum Junction-to-Ambient 50 °C/W
Resc Maximum Junction-to-Case 1.5 °C/IW
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HMP065N180C
650-V Cascode GaN HEMT

Static Electrical Characteristics, (Tu=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Vas () Gate Threshold Voltage Vbs =10V, Io=1mA - 1.7 3.0 \%

BVoss Drain-Source Breakdown Voltage Ves =0V 650 - - \Y

. Vbs =650V, Ves =0V, T, =25°C - 2.5 30

Ipss Drain-Source Leakage Current uA
Vbs =650V, Ves =0V, Ty=150°C - 10 -
Ves =10V, b =5A, Ty=25°C - 146 180

Roson) | Static Drain-Source On-Resistance mQ
Ves =10V, Ib=5A, T,=150°C - 296 -

less Gate-Source Leakage Current Vs =+/- 20V - - +/-100| nA

AC Electrical Characteristics, (T;=25°C unless otherwise specified)

_Symbol | Parameter | TestConditons | Min. | Typ. | Max. | Units
Ciss Input Capacitance Ves=0V, Vbs=400 V, - 846 -
Coss Output Capacitance f=100kHz - 23.2 - pF
Crss Reverse Transfer Capacitance - 4.2 -
Qg Total Gate Charge Vps =400V, Vgs =0 to - 8.3 -
Qes Gate-Source Charge 10V, Ips=5A - 27 - nC
Qoss Output Charge Vgs=0V, Vps=0~400V - 33 -
Qrr Reverse Recovery Charge 1s=5V, Vps=0V - 48 -
tdion) Turn-On Delay Time Vpp =400 V, Vgs = 0 to 10V, - 10 - ns
ta(ofr) Turn-Off Delay Time Ips = 2A, Rg(on) =25 Q, - 20 -
Po Maximum power dissipation Tc =25°C - 83 - w
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HMP065N180C
650-V Cascode GaN HEMT

Typical Electrical Characteristics
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HMP065N180C
650-V Cascode GaN HEMT

e  Typical Electrical Characteristics
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HMHCO065N185C
650-V Cascode GaN HEMT

Description

These miniature surface mount GaN HEMT utilize a GaN
transistor technologys to provide low RDS(on) and using
the Cascode in the DFN pacakge to realize the normal-off
high electron mobility transistor.

Also provides high breakdown voltage, high current and
high operating speed which is suitable for high power
applications.

Features

+ Gate drive voltage compatibility (-20V to 20V)
* High operating frequency

* Low Q

Typical Applications
« Switch Mode Power Supplies (SMPS)
* AC-DC/ DC-DC Converters

* Motor Drives

Package type : DFN 8X8

2

Gate: 1

Driver Source: 2.
Power Source: 3,4
Drain: 5 .

Graphic Symbol
D

—
| ]

5s

Package Dimension

TOP VIEW D
5
E
1 2 3 r
SIDE VIEW
L )
—
Al A3
BOTTOM VIEW - DY
K2

E1 5 /_ EXPOSED PAD

K1

Marking

HMHCO065N185C

Dimension {mm)

SYMBOL [—
Min Max
A | | 1
Al - | oo
8| 00670258
N
e | 19 | s
| 10 [ 73
B 45 | 4
b [ 0w [ 10
Lo o0 | s
koo | s
FEEEE
e 20085

Bw wwyy Date Code

RoHS Compliant
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HMHCO065N185C
650-V Cascode GaN HEMT

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units
Vos Drain-Source Voltage 650 \Y
V(TrR)DSS Transient drain to source voltage' 800 \
Ves Gate-Source Voltage -20/+20 \Y
b Continuous Drain Current at Tc=25°C 15 A

Continuous Drain Current at Tc=100°C 10 A
b puise Pulse Drain Current (Pulse width =10 ps)? 45 A
TulTste Operating Junction and Storage Temperature -565...150 °C
Tsolp Soldering peak temperature 260 °C
Notes

1. In off-state, spike duty cycle D<0.01, spike duration <1 ps
2. Value is not tested to full current in production.

Thermal Resistance Ratings

Symbol Par t Maximum Units
Resa Maximum Junction-to-Ambient 54 °C/W
Reuc Maximum Junction-to-Case 1.5 °C/IW
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HMHCO065N185C
650-V Cascode GaN HEMT

Static Electrical Characteristics, (T.=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Vas () Gate Threshold Voltage Vbs =10V, Io=1mA - 1.8 3.0 \%

BVoss Drain-Source Breakdown Voltage Ves =0V 650 - - \Y

. Vbs =650V, Ves =0V, T, =25°C - 2.5 30

Ipss Drain-Source Leakage Current uA
Vpbs =650V, Ves =0V, T;=150°C - 10 -
Ves =10V, Ib =5A, T,=25°C - 150 185

Roson) | Static Drain-Source On-Resistance mQ
Ves =10V, Ib=5A, T,=150°C - 302 -

less Gate-Source Leakage Current Vs =+/- 20V - - +/-100| nA

AC Electrical Characteristics, (T;=25°C unless otherwise specified)

_Symbol | Parameter | TestConditons | Min. | Typ. | Max. | Units
Ciss Input Capacitance Vaes=0V, Vps=400 V, - 830 -
Coss Output Capacitance f=100kHz - 22 - pF
Crss Reverse Transfer Capacitance - 3.9 -
Qg Total Gate Charge Vps =400V, Vgs =0 to - 8.6 -
Qes Gate-Source Charge 10V, Ips=5A - 27 - nC
Qoss Output Charge Vgs=0V, Vps=0~400V - 33 -
Qrr Reverse Recovery Charge 1s=5V, Vps=0V - 48 -
tdion) Turn-On Delay Time Vpp = 400V, Vgs = 0 to 10V, - 10 - ns
ta(ofr) Turn-Off Delay Time Ips = 2A, Rg(on) =25 Q, - 20 -
Po Maximum power dissipation Tc =25°C - 83 - w
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HMHCO065N185C
650-V Cascode GaN HEMT

e  Typical Electrical Characteristics
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HMHCO065N185C
650-V Cascode GaN HEMT

e  Typical Electrical Characteristics
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HMHCO065N185C

650-V Cascode GaN HEMT
DFN-8X8 Recommended PCB Soldering Footprint
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HMHLO065N170CI DFN 8x8 Integrated Cascode GaN

Description

HMHLO65N170Cl is an integrated D-mode
Cascode GaN power transistor which possesses
benefits of Cascode GaN and modified switching
performance. HMHLO65N170CI provides high
breakdown voltage, high current and high
operating speed which is suitable for high power
applications.

Key Specifications

Part Number HMHLO065N170CI

Vbss, min. 650V

V(TR)DSS, Min. 800V

Rbs(on), typ. 170mQ

Package DFN 8 x 8 mm
Features

Gate drive voltage compatibility (up to 30V)
High operating frequency

Zero reverse recovery loss

Wide Vcc Range (10V~30V)

5V /15 V input-compatible

Programmable turn-on dv/dt

« 1 MHz operation

.

Applications
B Switch Mode Power Supplies (SMPS)

B AC-DC/ DC-DC Converters
B Motor Drives
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HMHLO65N170CI (DFN 8x8x1.3)

1 2 3 4

8 7 6 5
AVDD: 5 Drain: 1,2,3,4
RSET: 6 Source: EP
PWM: 7
VDD: 8

Typical Application Circuit

—Lc1-Lc2 SR1
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1- Pin Description

U1 s
VDD,-;, |:']1~4 Drain

o]

o o o
——C1—=C2 SR1 ource
= = - DG_DRIVER
Pin No. Symbol Description
1~4 Drain Connect to the drain terminal of Cascode GaN
5 AVpp Gate driver supply voltage.
6 Rser dv/dt setting pin.
7 PWM PWM input.
8 Vpp/Vin | Supply voltage
EP Source Connect to the source terminal of Cascode GaN

2- Electrical Characteristics

» Table1 Absolute maximum ratings
Symbol Parameter Value Unit
Vbss Drain-source voltage 650
V(Tr)DSS Transient drain to source voltage® 800 \Y
Voo Supply Voltage 40 \Y
Vewm PWM Voltage 30 \Y
Vavop Internal Operating Voltage \Y
VRseT Slew rate setting Voltage \Y
Prot Total power dissipation @Tc = 25°C 60 W
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| Drain current (continuous) at Tc = 25°C operation 8 A
D
Drain current (continuous) at Tc = 100°C operation 5 A
lom Pulsed drain current (pulse width: 10001s) 13 A
Te Case -55 to +150 °C
Operating temperature
Ty Junction -55 to +150 °C
Ts Storage temperature -55 to +150 °C
TsoLp Soldering peak temperature® 260 °C

a. In off-state, spike duty cycle D<0.01, spike duration <1(Is
b. For 10 sec., 1.6mm from the case

» Table 2 Thermal Characteristics

Symbol Parameter Value Unit
Roesa Thermal resistance junction-ambient 38 °C/W
Roeuc Thermal resistance junction-case 2.0 °C/IW
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» Table 3 Electrical Characteristics

Vin=15V, Vds=400V,Fsw=1MHz, Rset=10kQ > Tcase = 25 °C unless otherwise
stated

Values

Parameter Conditions

V@eLpss | Drain-source voltage Ves=0V 650 - - \Y
Voo VIN Operating Voltage 8 30 \%
la VIN Quiescent Current Vpwm=0v 0.1 0.3 mA
la VIN Operating Current Fsw= 500kHz, Cour= 100pF 1 3 mA
Vavop Internal Operating Voltage 4.8 5.0 5.2 \%
Vewmn PWM Logic High Threshold 4 \
VpewmL PWM Logic Low Threshold 1 \
Vpewm Hys | PWM Input Logic Hysteresis 3 \
Ves=10V, Ib=5A, T,=25
R Static drain-source on- °C ) 170 240 ma
osem | resistance Ves=10V, Io=5A, T,=150
oC - 330 -
Ves =0V, Vbs =650V, ; 29 12
I Drain-source leakage T,=25°C ) A
pss current Ves =0V, Vos =650V, ; 100 ;
T,=150°C
tD(on) Turn-On Propagation Delay PWM=0 to 5V - 15 .
ns
to(off) Turn-Off Propagation Delay PWM=0 to 5V - 25 -
Tr Drain Rise Time PWM=0 to 5V 5 ns
Te Drain Fall Time PWM=0 to 5V 5 ns
Fsw Switching Frequency 1 MHz
trw Pulse Width 0.05 us
Qrr Reverse recovery charge Ves =-10V, Vps =0V - - nC
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Recommended Operating Conditions

Parameter Symbol Value ‘ Unit
Supply Voltage Voo 10~30 Y
PWM Voltage Vewm 5/15 \Y
Internal Operating Voltage Vavop 5.6 \%
Slew rate setting resistor Rser 10K~100K Q
Operating Ambient Temperature Tor -40~125 °C

Recommended Component Values

The following table shows the recommended component values for the external Cvop, Rewm, Cpwm, Cavop, and Rser.
These components should be placed as close as possible to the power device.

Parameter Symbol ‘ Min Typ Max ‘ Unit
VDD capacitor CVDD 0.1 uF
VAVDD capacitor CAVDD 0.022 uF
Gate driver turn-on current set resistor RSET 10 100 KQ
PWM filter resistor RPWM 100 Q
PWNM filter capacitor CPWM 100 pF
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3- Package Outline Dimensions

BOTTOM D SIDE VIEW
VIEW roe,jz Dt‘th 4 o
é ' Co ‘ ]
El
|
£ ‘ D2
E\Z
E‘3
CJ CJ | | I L
8“ D5 ‘«7 ?— D3 j, bl »‘t B
—~C
TOP View D
8 7 6 5
E

LASER MARK
PIN1ID

\S
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> Table 4 Dimension

symBoL DIMENSION (IN MM) symBoL DIMENSION (IN MM)
MINIMUM | MOMINAL | MAXIMUM MINIMUM | MOMINAL | MAXIMUM
A 1.20 1.30 1.40 - - - -
B - 0.203 - - - - -
C - 0.100 - - - - -
D 7.90 8.00 8.10 E 7.90 8.00 8.10
D1 6.90 7.00 7.10 E1 2.70 2.80 2.90
D2 6.90 7.00 7.10 E2 3.10 3.20 3.30
D3 2.00 BSC E3 0.90 1.00 1.10
D4 0.95 1.00 1.05 L 0.40 0.50 0.60
D5 0.95 1.00 1.05 - - - -
b 0.40 0.50 0.60 - - - -
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DFN-8X8 Recommended PCB Soldering Footprint

8.0000

7.2000

| g 7 6 9

o [ D 7
33760
26000
~| ~— 04000
-——7.2000
8.0000
3.4000
1
0.8000
| ]
ST/ Y,
04000 ~ |— 0.8000 Ti—z.oooo—j1
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Reflow Soldering Profile

Supplier T, Z T,
i p-e UserTPSTc

\ Te \\
T.-5°C
! |<— User tpg’l\

[ s

[ pp tp

e I 7
T !
b ¥ A T. -5°C
ﬂ Max. Ramp Up Rate = 3°C/s \ L_ tp )
Max. Ramp Down Rate = 6°C/s

et T v \\
- L
= —
- Tsmax Preheat Area
© v ¥
e
o
-
£ ¥
() ts
-

25

|-_Time 25°C to Peak

Time =

IPC-020d-5-1
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HMHLO065N185C
650-V Cascode GaN HEMT

Description

These miniature surface mount GaN HEMT utilize a GaN
transistor technologys to provide low RDS(on) and using
the Cascode in the DFN pacakge to realize the normal-off
high electron mobility transistor.

Also provides high breakdown voltage, high current and
high operating speed which is suitable for high power

applications.

Features

* Gate drive voltage compatibility (-20V to 20V)
* High operating frequency

* Low Q

Typical Applications
« Switch Mode Power Supplies (SMPS)
* AC-DC/ DC-DC Converters

* Motor Drives

Package type : DFN 8X8

8 7 6 s
Drain: 1,2,3,4

Source: 5,6,7,9

Gate: 8

RoHS Compliant

Graphic Symbol
D

—
| ]

5s

Package Dimension

Top View

E

e s
_‘ o mte o,
al 18] 1 8] |5 = =
Ui

DIMENSION(unit : mm) DIMENSION (unit : mm) |
svgoL svmgoL
in e A wn [ e | wex |
A 120 125 130 e 20085¢
AL - 0.02 0.05 E 7.90 8.00 8.10
Y] 0.203 REF £l 200 210 220
b 095 1.00 1.05 ) 290 3.00 310
D .90 8.00 8.10 £ 160 170 180
o1 690 .00 710 u 0.8 048 058
D2 740 150 760 7 050 0.60 0.10
03 0.9 1.00 110
4 0.40 050 0.60
Marking
4 3 2 1
[ ]
HMHLO065N185C

BwW wwyy 4 Date Code

5 6 7 8

-103 -



;B?iickewell /—_

HMHLO065N185C
650-V Cascode GaN HEMT

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units
Vos Drain-Source Voltage 650 \Y
V(TrR)DSS Transient drain to source voltage' 800 \
Ves Gate-Source Voltage -20/+20 \Y
b Continuous Drain Current at Tc=25°C 12 A

Continuous Drain Current at Tc=100°C 8 A
b puise Pulse Drain Current (Pulse width =10 ps)? 21 A
TulTste Operating Junction and Storage Temperature -565...150 °C
Tsolp Soldering peak temperature 260 °C
Notes

1. In off-state, spike duty cycle D<0.01, spike duration <1 ps
2. Value is not tested to full current in production.

Thermal Resistance Ratings

Symbol Par t Maximum Units
Resa Maximum Junction-to-Ambient 54 °C/W
Resc Maximum Junction-to-Case 2.8 °C/IW
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HMHLO065N185C
650-V Cascode GaN HEMT

Static Electrical Characteristics, (Tu=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Vas () Gate Threshold Voltage Vbs =10V, Io=1mA - 1.7 22 \%

BVoss Drain-Source Breakdown Voltage Ves =0V 650 - - \Y

. Vbs =650V, Ves =0V, T, =25°C - 2.5 30

Ipss Drain-Source Leakage Current MA
Vpbs =650V, Ves =0V, T;=150°C - 10 -
Vaes =6V, Ip =5A, T;=25°C - 150 185

Roson) | Static Drain-Source On-Resistance mQ
Ves =6V, Ip =5A, T,=150°C - 302 -

less Gate-Source Leakage Current Vs =+/- 20V - - +/-100| nA

AC Electrical Characteristics, (T;=25°C unless otherwise specified)

_Symbol | Parameter | TestConditons | Min. | Typ. | Max. | Units
Ciss Input Capacitance Vaes=0V, Vps=400 V, - 505 -
Coss Output Capacitance f=100kHz - 29 - pF
Crss Reverse Transfer Capacitance - 1 -
Qg Total Gate Charge VDS =400V, VGS =0 to - 10 -
Qes Gate-Source Charge 10V, IDS=5A - 4.3 - e
Qoss Output Charge VGS=0V, VDS=0~400V - 36 -
Qrr Reverse Recovery Charge 1S=5V, VDS=0V - 46 -
tdon) Turn-On Delay Time VDD =400 V, VGS = 0 to 10V, - 9 - ns
taorn Turn-Off Delay Time IDS = 2A, RG(on) =25 Q, - 20 -
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650-V Cascode GaN HEMT

Typical Electrical Characteristics

o
=]

n

cs=10V, 8V |6V I /
/ Ves=5V

o

Ip Draip Current (A)

w
1

Ves=3V

1 2 3

V ps Drain-to-Source Voltage (V)

Vis=1 y

= Vas=5
s Vi
3 A
c 10
Iy 4
[=]

: Vo=V

0

0 2 4 6 8

V ps Drain-to-source Voltage (V)

FIG.1-Output Characteristics T,=25°C

FIG.2- Output Characteristics T;=150°C

o
b

~

Normalized RDS(on)

=
i

0 =0 100

Temperature T, (°C)

|
] Ciss

= 100
)

8 1

8 i o
2w
‘c

@

%

m
(8]

V ps Drain-to-Source Voltage (V)

FIG.3- Normalized RDS(on) vs. Temperature

FIG.4- Capacitance vs Drain-Source Voltage

100

Ip Drain Current (A)

o1

02us

10us

0 100

1000

V ps Drain-to-Source Voltage (V)

80
60 N\

LN
m AN

0 25 50 7 100 15 150
Temperature T¢ (°C)

Maximum Dissipated Power (W)

FIG.5- Safe Operating Area

FIG.6- Maximum Power Dissipation Derating vs Case Temperature
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HMHLO065N185C
650-V Cascode GaN HEMT

e  Typical Electrical Characteristics

H
[
0% Gty Cyeie
.0
2
o
2 o
Single Pulss
7 ] Time tp,(é) -
FIG.7- Ti ient Thermal impedance (J ion to Case) FI1G.8- Switching Time Waveforms
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HMHLO65N185C

650-V Cascode GaN HEMT
DFN-8X8 Recommended PCB Soldering Footprint

8
12 5 08, 04
A 108
‘ 1 A! \.5 4
1
UF E;? i
! |
5. 184
324 |
9 a9
3.24
| 1.6 08 1,44
! |
08 ]
! 8 7 6 5
12 32 04
T2
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HMHLO065N210E
650-V GaN E-mode Power Transistor

Description

GaN based power transistor which possesses not only

Typical Application Circuit

enhancement mode (e-mode) GaN'’s benefits but also

compatibility. Rl D1 |
This GaN provides low RDS(on) in the DFN package to rMTK_ 5
realize the normal-off high electron mobility transistor. @ ] A G
Also provides high breakdown voltage, high current and 5
high operating speed which is suitable for high power [
applications.
Package Dimension
Features
+ Gate drive voltage compatibility (-10V to 18V) Top View » Soriom view] - 0 i S view

1 34l
o o 4=

| |- 02

* High operating frequency
« Zero reverse recovery loss ’

E

e )
¢ B I e Bl
.._bJ | SN | 4

18] 1 6| |5 T
Typical Applications
* Switch Mode Power Supplies (SMPS)
DIMENSION(unit : mm) DIMENSION(unit : mm)
+ AC-DC/ DC-DC Converters svmgoL o ~ omn Bl o T
* Motor Drives A 1.20 125 130 e 2.0085C
AL - 0.02 0.05 E 790 8.00 8.10
A2 0.203 REF £l 2.00 2.10 220
b 0.95 1.00 105 £2 290 3.00 3.10
) .90 8.00 8.10 B3 160 170 180
Package type : DFN 8X8 01 690 200 740 1 038 048 058
D2 .40 150 760 12 050 0.60 0.70
3 it 03 0.90 1.00 110
D4 0.40 050 0.60
Marking
- we— W
FEr T — 4 3 2 1
Drain: 1,2,3,4
Source: 5,6,7,9 .
Gate: 8
. HMHLO065N210E
Graphic Symbol
) Bw wwyy < Date Code
| 5 6 7 8

N RoHS Compliant
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HMHLO065N210E
650-V GaN E -mode Power Transistor

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units
Vos Drain-Source Voltage 650 \Y
V(TrR)DSS Transient drain to source voltage' 800 \
Ves Gate-Source Voltage -10/+18 \Y
b Continuous Drain Current at Tc=25°C 10 A

Continuous Drain Current at Tc=100°C 6 A
b puise Pulse Drain Current (Pulse width =10 ps)? 20 A
Po Power Dissipation (Tc =25°C) 70 w
TulTste Operating Junction and Storage Temperature -55...150 °C
Tsowp Soldering peak temperature 260 °C
Notes

1. In off-state, spike duty cycle D<0.01, spike duration <1 ps
2. Value is not tested to full current in production.

Thermal Resistance Ratings

Symbol Par t Maximum Units
Resa Maximum Junction-to-Ambient 50 °C/IW
Resc Maximum Junction-to-Case 25 °C/IW
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HMHLO065N210E
650-V GaN E -mode Power Transistor

Static Electrical Characteristics, (Tu=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Vas () Gate Threshold Voltage Vbs =10V, Io=1mA 1.2 1.6 20 \%

BVoss Drain-Source Breakdown Voltage Ves =0V 650 - - \Y

. Vbs =650V, Ves =0V, T, =25°C - 0.5 12

Ipss Drain-Source Leakage Current uA
Vpbs =650V, Ves =0V, T;=150°C - 100 -
Ves =10V, Ib =5A, T,=25°C - 150 210

Roson) | Static Drain-Source On-Resistance mQ
Ves =10V, I =5A, T,=150°C - 320 -

AC Electrical Characteristics, (T;=25°C unless otherwise specified)

_Symbol | Parameter | TestConditons | Min. | Typ. | Max. | Units
Ciss Input Capacitance Ves=0V, Vps=400 V, - 80 -
Coss Output Capacitance f=100kHz - 50 - pF
Crss Reverse Transfer Capacitance - 1 -
Qg Total Gate Charge VDS =400V, VGS =0 to 10V, - 2.6 -
Qes Gate-Source Charge IDS=10A - 1 - nC
Qoss Output Charge VGS=0V, VDS=0~400V - 20 -
Qrr Reverse Recovery Charge VGS=-10V, VDS=0V - 0 -
td(on) Turn-On Delay Time VDD =400V, VGS =0to 12V, - 3 - ns
ta(off) Turn-Off Delay Time IDS =7 A, RG(on) =25 Q, - 7 -
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HMHLO065N210E
650-V GaN E -mode Power Transistor

Typical Electrical Characteristics

10
T vGs=]o, 3, s»{/ Tu-t25C Ves=10,8v
T » 7 VGSEAY )
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E & = E s
] 3 B —
) ——
£ / < /- Ves=4v
S 4 S 4 4
a a
° =2
2 /( 2
o 0
0 02 04 06 08 1 12 14 16 0 1 2 3 4 5
V ps Drain-to-Source Voltage (V) V ps Drain-to-source Voltage (V)
FIG.1-Output Characteristics T,=25°C FIG.2- Output Characteristics T)=125°C
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g S 4 e ——
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FIG.3-Output Characteristics T,=150°C FIG.4- Output Characteristics T)=175°C
10 155
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5 /] =
o / 4 g™ | VGV
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i 135 = e
s / ] — | ves=10v
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8
o 125
° ! 2 3 4 s 0 2 4 6 8 10

Vps Drain-to-source Voltage (V)

I ps Drain-to-source Current (A)

FI1G.5-Drain Current vs Drain voltage For Various Temperature

FIG.6- On-Resistance vs. Drain Current TJ=25°C

-112 -




riuckewell
HMHLO065N210E

650-V GaN E -mode Power Transistor

e  Typical Electrical Characteristics
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FIG.7- On-Resistance vs. Drain Current TJ=175°C

FI1G.8- Capacitance vs Drain-Source Voltage
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FIG.9- Reverse Conduction Characteristics at T,=25°C

FIG.10- Reverse Conduction Characteristics at T,=150°C
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FIG.11-Drain Current vs. Gate voltage For Various Temperature

FIG.12- Normalized RDS(on) vs. Temperature
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HMHLO065N210E
650-V GaN E -mode Power Transistor

e  Typical Electrical Characteristics

100 0
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= 02us g
< ., 3 \\
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z 3 N
o 2
5 10us 2 \
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=
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FIG.13- Safe Operating Area FIG.14- Maximum Power Dissipation Derating vs Case Temperature
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FIG.15- Transient Thermal impedance (Junction to Case) FIG.16- Switching Time Waveforms
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HMHLO065N210E

650-V GaN E -mode Power Transistor
DFN-8X8 Recommended PCB Soldering Footprint
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With me,
Power for you.

MOSFET

High Power Density

High current and low RDS (on) products.
Series products are under continuous development.

All products are available in industrial grade and automotive grade.
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MSH40N065
N-Channel 40-V (D

Description

The device is using trench DMOS technology. This

advanced technology has been especially tailored to

-S) MOSFET

Graphic Symbol

minimize Rps(on), provide superior switching performance,

and withstand high energy pulse in the avalanche and

5o

commutation mode. These devices are well suited for high

efficiency fast switching applications.

The device meets the RoH

requirement, 100% EAS guaranteed with full function

reliability approved.

Features

Fast switching
Improve dv/dt Capabi

Typical Applications
® MB/VGA/Vcore
®  POL Applications
® SMPS2™SR

S and Green Product

Ros(on) =6.5mQ@ Vs =10V

lity

100% EAS Guaranteed
Green Device Available

Package type : PDFN 5X6

Packing & Order Information

3,000/Reel

N\

(4

¢

L4

RoHS Compliant

D

Package Dimension

o

Lo R I

D

P

h

« #1.20"0.04 DP.

DETAIL "A" (3X:1)
Millimeter Millimeter
REF. Min. | Nom. | Max. REF. Min. | Nom. | Max.
A 0.85 1.00 1.15 E 5.70 - 5.90
Al 0.00 - 0.10 e - 1.27 -
b 0.30 0.51 H 5.90 - 6.20
c 0.20 0.30 L - 0.60 -
D 4.80 - 5.00 L1 0.06 - 0.20
F 1.10 Ref. a 0" - 12°
E2 3.50 Ref. K 3.70 390 |410
Marking
Dy D; Dg D
40N065
Date «—|
Code‘_ DDDD
.
s' s s* 6*
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MSH40N065

N-Channel 40-V (D-S) MOSFET
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

e ———

Symbol Parameter Value Units
Vbs Drain-Source Voltage 40 \Y
Vas Gate-Source Voltage +20 Vv
" Continuous Drain Current (T¢ =25°C) 75 A
Continuous Drain Current' (T¢=100°C) 45 A
Iom Pulsed Drain Current'? 300 A
las Single Pulse Avalanche Current, L =0.1mH® 39 A
Ens Single Pulse Avalanche Energy, L =0.1mH® 76 mJ
Py Power Dissipation* (T¢=25°C) 83 w
Power Dissipation* (Tx =25°C) 2
T/ Tsta Operating Junction and Storage Temperature -55 to +150 °C
Symbol Parameter Maximum Units
Reu Maximum Junction-to-Ambient' 62.5 °C/W
Reuc Maximum Junction-to-Case' 15 °C/W

Electrical Characteristics (T,=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. = Typ. Max. | Units
Vas (i) Gate Threshold Voltage Vps=Vas, Ip=250pA 1.2 1.6 25 \Y
BVbss Drain-Source Breakdown Voltage Vgs =0V, Ip =250uA 40 - \%
Ois Forward Transconductance Vps=3V, Ip=4.5A 16 - S
lass Gate-Source Leakage Current Vps =0V, Vgs =t20V +100 | nA
Vps =40V, Vgs =0V, T,;=25°C 1
Ipss Drain-Source Leakage Current oS es ’ uA
Vps =32V, Vgs =0V, T;=125°C 10
Vas =10V, Ip=20A 5.6 6.5
Roson | Static Drain-Source On-Resistance® es ° mQ
Vas=4.5V, Ip=10A 6.9 8.5
EAS Single Pulse Avalanche Energy® Vpp =25V, L =0.1mH, lxs =25A 31 - - mJ
Vsp Diode Forward Vol'tage2 Is=20A, Vgs =0V, T, =25°C 1.2 Vv
Is Continuous Source Current'® - 75
26 Ve =Vp =0V, Force Current A
Ism Pulsed Source Current™ 150
Notes
1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.
2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.
3. The EAS data shows maximum rating. The test condition is Vpp=25V, Vgg=10V, L=0.1mH, |ng=39A.
4. The power dissipation is limited by 150°C junction temperature.
5. The Min. value is 100% EAS tested guarantee.
6. The data is theoretically the same as Ip and Ipy, in real applications, should be limited by total power dissipation.
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MSH40N065

e ———

N-Channel 40-V (D-S) MOSFET

Symbol | Parameter Test Conditions Min. | Typ. @ Max. | Units
Qg Total Gate Charge? Vps =20V - 162 | -

Qgs Gate-Source Charge Ip=10A - 3.85 - nC
Qqd Gate-Drain Charge Vs =4.5V -- 6.05 --

td(on) Turn-On Delay Time® Vps =15V -~ | 136 | -

tr Rise Time Ib=1A - 25 -

ta(off) Turn-Off Delay Time Vs =10V - 68 - ne
t Fall Time Re =60 - 5 -

Ciss Input Capacitance Vps =25V - 1540 -

Coss Output Capacitance Vas =0V - 171 - pF
Crss Reverse Transfer Capacitance f=1.0MHz - 115 -

Rg Gate Resistance Vas =Vps =0V, f =1.0MHz - 1.4 - Q
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MSH40N065
N-Channel 40-V (D-S) MOSFET

e  Typical Electrical Characteristics
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MSH40N065
N-Channel 40-V (D-S) MOSFET
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MSH40N032
N-Channel 40-V (D-S) MOSFET

Description

The device is using trench DMOS technology. This

advanced technology has been especially tailored to

minimize Ros(on), provide superior switching performance,

and withstand high energy pulse in the avalanche and

commutation mode. These devices are well suited for high

efficiency fast switching applications.

The device meets the RoHS and Green Product

requirement, 100% EAS guaranteed with full function

reliability approved.

Features

Ros(on) =3.2mQ @ Ves =10V
Low Gate Charge

Excellent dv/dt Capability
100% EAS Guaranteed

Green Device Available

Typical Applications

®  Power Management in Desktop Computer
® DC/DC converters

®  Synchronous rectifier applications

Package type : PDFN 5X6

Packing & Order Information
3,000/Reel

N\

AEC-Q101 Qualified
Available

RoHS Compliant

Graphic Symbol

D

Go——I

Package Dimension

3
D
-y

o

e i g
« #1.20°0.04 DP.

-7 DETALL "A" (3X:1)
Millimeter Millimeter
REF. Min. | Nom. | Max. REF. Min. | Nom. | Max.
A 085 |1.00 |1.15 E 5.70 - 5.90
Al 0.00 - 0.10 e - 1.27 -
b 0.30 0.51 H 5.90 - 6.20
c 0.20 - 0.30 L - 0.60 -
D 4.80 - 5.00 L1 0.06 - 0.20
F 1.10 Ref. a 0 - 12°
E2 3.50 Ref. K 3.70 |3.90 |4.10
Marking
Dsg D; D; D
40N032
Date Jo0od
Code
.

s' s 57 G
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MSH40N032
N-Channel 40-V (D-S) MOSFET
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Par t Value Units

Vbs Drain-Source Voltage 40 \%

Vas Gate-Source Voltage +20 \

b Continuous Drain Current' (Tc =25°C) 90 A
Continuous Drain Current! (Tc=100°C) 72 A

lom Pulsed Drain Current'? 240 A

las Single Pulse Avalanche Current, L =0.1mH3 54 A

Ens Single Pulse Avalanche Energy, L =0.1mH?3 145 mJ

Po Power Dissipation* (Tc =25°C) 50 W

TulTste Operating Junction and Storage Temperature -55 to 150 °C

Symbol Par t Maximum Units

Resa Maximum Junction-to-Ambient’ 55 °C/W

Resc Maximum Junction-to-Case’ 25 °C/W

othe e specified

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Vas () Gate Threshold Voltage Vbs =Ves, Ip =250pA 1.2 - 2.2 \%

BVoss Drain-Source Breakdown Voltage Ves =0V, Ip =250pA 40 - - \

less Gate-Source Leakage Current Vbs =0V, Vas =20V - - +100 nA

Ipss Drain-Source Leakage Current Vos =40V, Vs =0V, T, =25°C - - ! A

Vs =40V, Ves =0V, Ty=55°C 5
Ros o) | Static Drain-Source On-Resistance? Vs =10V, o =20A ) 25 32 mQ
Ves=4.5V, Ip=15A - 3.8 5.3

EAS Single Pulse Avalanche Energy® Vop =25V, L =0.1mH, Ias =25A 31 - - mJ

Vsp Diode Forward Voltage? Is=1A, Ves =0V, Ty =25°C - - 1.0 \%

Is Continuous Source Current® - - 30

Ism Pulsed Source Current2® Ve=Vo=0V, Force Current - - 60 A
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MSH40N032
N-Channel 40-V (D-S) MOSFET

Dynamic
Symbol | Par t Test Conditions Min. | Typ. | Max. | Units
Qg Total Gate Charge? Vps =20V - 22.7 -
Qgs Gate-Source Charge Ip=20A - 7.5 - nC
Qgd Gate-Drain Charge Ves =10V - 5.5 -
td(on) Turn-On Delay Time? Vos =20V -- 10 -
tr Rise Time Ip=20A -- 5 -
ns
td(off) Turn-Off Delay Time Ves =10V - 33 -
tr Fall Time Re=30 ~- | 65 | -
Ciss Input Capacitance Vps =20V - 2648 -
Coss Output Capacitance Ves =0V - 899 - pF
Crss Reverse Transfer Capacitance f=1.0MHz - 71 -
Rg Gate Resistance Vbs =0V, Ves =0V, f =1.0MHz 15 Q
Notes
1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.
2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.
3. The EAS data shows maximum rating. The test condition is Vpp=25V, Vgs=10V, L=0.1mH, Ias=54A.
4. The power dissipation is limited by 150°C junction temperature.
5. The Min. value is 100% EAS tested guarantee.
6. The data is theoretically the same as Ip and low, in real applications, should be limited by total power dissipation.
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MSH40N032
N-Channel 40-V (D-S) MOSFET

e  Typical Electrical Characteristics
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MSH40N032
N-Channel 40-V (D-S) MOSFET
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MSH40N020
N-Channel 40-V (D-S) MOSFET

Description

The device is using trench DMOS technology. This
advanced technology has been especially tailored to
minimize Ros(on), provide superior switching performance,
and withstand high energy pulse in the avalanche and

commutation mode. These devices are well suited for high

efficiency fast switching applications.

The device meets the RoHS and Green Product

requirement, 100% EAS guaranteed with full function

reliability approved.

Features
Ros(on) =2.0mQ @ Ves =10V

®  Super Low Gate Charge
®  100% EAS Guaranteed
®  Green Device Available

Typical Applications
®  Power Management in Desktop Computer
®  High Frequency Switching

®  Synchronous rectifier applications

Package type : PDFN 5X6

Packing & Order Information
3,000/Reel

RoHS Compliant

Graphic Symbol

D

sod

Package Dimension

g ]
e | .
o || #120004 0P
+
1
I —
T
I
== e
IO I |
DETAL'A" !
)
Mt DETAL "R (3X:1)
Millimeter Millimeter
REF. Min. | Nom. | Max. REF. Min. Nom. | Max.
A 0.85 1.00 1.15 E 5.70 - 5.90
Al 0.00 - 0.10 e - 1.27 -
b 0.30 - 0.51 H 5.90 - 6.20
c 0.20 - 0.30 L - 0.60 -
D 4.80 - 5.00 L1 0.06 - 0.20
F 1.10 Ref. a 0° - 12°
E2 3.50 Ref. K 3.70 |3.90 |4.10
Marking
Dg Dy Dg D
O
Date <[ ][]
Code
.
s 885G
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MSH40N020
N-Channel 40-V (D-S) MOSFET

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Par t Value Units

Vbs Drain-Source Voltage 40 \%

Vas Gate-Source Voltage +20 \

b Continuous Drain Current' (Tc =25°C) 160 A

Continuous Drain Current! (Tc=100°C) 100 A

lom Pulsed Drain Current'? 640 A

las Single Pulse Avalanche Current, L =0.5mH3 39 A

Ens Single Pulse Avalanche Energy, L =0.5mH? 380 mJ

Po Power Dissipation* (Tc =25°C) 96 W

TulTste Operating Junction and Storage Temperature -55 to 150 °C

Symbol Par t Maximum . Units

Resa Maximum Junction-to-Ambient’ 56 °C/W

Resc Maximum Junction-to-Case’ 1.6 °C/W

othe e specified

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units

Vas () Gate Threshold Voltage Vbs =Ves, Ip =250pA 1.2 1.6 2.2 \%

BVoss Drain-Source Breakdown Voltage Ves =0V, Ip =250pA 40 - - \

less Gate-Source Leakage Current Vbs =0V, Vas =+20V - - +100 nA

Ipss Drain-Source Leakage Current Vos =32V, Vies =0V, T,=25°C - - ! HA
Vs =32V, Ves =0V, Ty=55°C 10

Ros o) | Static Drain-Source On-Resistance? Vs =10V, o =20A ) 15 20 mQ
Ves =4.5V, Ip=20A - 2.1 2.9

EAS Single Pulse Avalanche Energy® Voo =25V, L =0.5mH, las =25A 156 - - mJ

Vsp Diode Forward Voltage? Is=1A, Ves =0V, T, =25°C - - 1.2 \%

Is Continuous Source Current® - - 160

Ism Pulsed Source Current?¢ Ve=Vo=0V, Force Current - - 320 A
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MSH40N020
N-Channel 40-V (D-S) MOSFET

Dynamic
Symbol | Par t: Test Conditions Min. | Typ. | Max. | Units
Qg Total Gate Charge? Vs =20V - 51.8 -
Qgs Gate-Source Charge Ip=20A - 10 - nC
Qgd Gate-Drain Charge Ves =10V - 7.8 -
td(on) Turn-On Delay Time? Vos =20V - 15.2 -
tr Rise Time R, =1Q - 7.6 -
ns
td(off) Turn-Off Delay Time Ves =10V - 485 -
t Fall Time Re=30 ~- | 136 | -
Ciss Input Capacitance Vps =20V - 3572 -
Coss Output Capacitance Ves =0V - 1719 - pF
Crss Reverse Transfer Capacitance f=1.0MHz - 102 -
Rg Gate Resistance Vbs =0V, Ves =0V, f =1.0MHz 1.9 Q
Notes
1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.
2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.
3. The EAS data shows maximum rating. The test condition is Vpp=25V, Vgs=10V, L=0.5mH, I5s=40A.
4. The power dissipation is limited by 150°C junction temperature.
5. The Min. value is 100% EAS tested guarantee.
6. The data is theoretically the same as Ip and low, in real applications, should be limited by total power dissipation.
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MSH40N020
N-Channel 40-V (D-S) MOSFET

e  Typical Electrical Characteristics
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MSH40N020
N-Channel 40-V (D-S) MOSFET
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MSH40NO01
N-Channel 40-V (D-S) MOSFET

Description

The device is using trench DMOS technology. This

advanced technology has been especially tailored to

Graphic Symbol

minimize Ros(on), provide superior switching performance,

and withstand high energy pulse in the avalanche and

Go—I

commutation mode. These devices are well suited for high

efficiency fast switching applications.
The device meets the RoHS and Green Product
requirement, 100% EAS guaranteed with full function

reliability approved.

Features

Roson) =1.7mQ @ Ves =10V
Super Low Gate Charge

100% EAS Guaranteed

Green Device Available
AEC-Q101 Qualification Available

Typical Applications
®  Power Management in Desktop Computer
®  High Frequency Switching

®  Synchronous rectifier applications

Package type : PDFN 5X6

Packing & Order Information
3,000/Reel

N\

D

Package Dimension

3
-

D

el T
& || 120004 0P.
1
1
i
i
bl e
DETAIL*A" '
— M
oo (R g
N DETAL "A" (3X:1)
Millimeter Millimeter
REF. Min. | Nom. | Max. REF. Min. Nom. | Max.
A 0.85 1.00 1.15 E 5.70 - 5.90
Al 0.00 - 0.10 e - 1.27 -
b 0.30 - 0.51 H 5.90 - 6.20
c 0.20 - 0.30 L - 0.60 -
D 4.80 - 5.00 L1 0.06 - 0.20
F 1.10 Ref. a 0° - 12°
E2 3.50 Ref. K 3.70 |3.90 |4.10
Marking
D; D; Dy D
40N01
Date 0000
Code
.
s? 87 @

5
RoHS Compliant
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MSH40NO01

N-Channel 40-V (D-S) MOSFET
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Par Value Units
Vbs Drain-Source Voltage 40 \%
Vas Gate-Source Voltage +20 \
b Continuous Drain Current! (Tc =25°C) 180 A
Continuous Drain Current' (Tc=100°C) 125 A
lom Pulsed Drain Current'? 700 A
las Single Pulse Avalanche Current, L =0.1mH? 80 A
Ens Single Pulse Avalanche Energy, L =0.1mH? 320 mJ
Po Power Dissipation* (Tc =25°C) 98 w
TulTste Operating Junction and Storage Temperature -55 to 150 °C

Thermal Resistance Ratings

Symbol Par t Maximum Units
Reua Maximum Junction-to-Ambient’ 45 °C/W
Resc Maximum Junction-to-Case’ 14 °C/W

Electrical Characteristics (T,=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Vas (th) Gate Threshold Voltage Vbs =Ves, Ip =250uA 1.2 1.6 22 \
BVbss Drain-Source Breakdown Voltage Vs =0V, Ip=250pA 40 - - Vv
less Gate-Source Leakage Current Vps =0V, Ves =+20V - - +100 nA
Vos =32V, Ves =0V, Ty=25°C 1
Ioss Drain-Source Leakage Current - - WA
Vos =32V, Ves =0V, Ty=55°C 5
. ) . Ves =10V, Io =50A - 14 1.7
Rosen) | Static Drain-Source On-Resistance? mQ
Ves =4.5V, Ip =50A - 2.1 2.6
EAS Single Pulse Avalanche Energy® Vop =25V, L =0.1mH, Ias =60A 180 - - mJ
Vsp Diode Forward Voltage? Is=1A, Ves =0V, Ty =25°C - - 1.2 \%
Is Continuous Source Current'$ - - 180
Ve =Vp =0V, Force Current A
Ism Pulsed Source Current?® - - 400
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MSH40NO1
N-Channel 40-V (D-S) MOSFET

Dynamic
Symbol | Par t: Test Conditions Min. | Typ. | Max. | Units
Qg Total Gate Charge? Vps =15V - 45 -
Qgs Gate-Source Charge Ib=20A -- 12 -- nC
Qgd Gate-Drain Charge Ves =10V - 18.5 -
td(on) Turn-On Delay Time? Vos =15V - 18.5 -
tr Rise Time Io=20A - 9 -
ns
td(off) Turn-Off Delay Time Ves =10V - 58.5 -
tr Fall Time Rs=3.30 —- | 32| -
Ciss Input Capacitance Vps =20V - 3972 -
Coss Output Capacitance Ves =0V - 1119 - pF
Crss Reverse Transfer Capacitance f=1.0MHz - 82 -
Rg Gate Resistance Vbs =0V, Ves =0V, f =1.0MHz - 1.0 - Q
Notes
1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.
2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.
3. The EAS data shows maximum rating. The test condition is Vpp=25V, Vgs=10V, L=0.1mH, I5s=80A.
4. The power dissipation is limited by 150°C junction temperature.
5. The Min. value is 100% EAS tested guarantee.
6. The data is theoretically the same as Ip and low, in real applications, should be limited by total power dissipation.
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MSH40NO1
N-Channel 40-V (D-S) MOSFET

e  Typical Electrical Characteristics
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MSH40NO1
N-Channel 40-V (D-S) MOSFET
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MSH40N02
N-Channel 40-V (D-S) MOSFET

Description Graphic Symbol
The device is using trench DMOS technology. This D
advanced technology has been especially tailored to

minimize Ros(on), provide superior switching performance,

and withstand high energy pulse in the avalanche and o OJ
commutation mode. These devices are well suited for high

efficiency fast switching applications.

The device meets the RoHS and Green Product

requirement, 100% EAS guaranteed with full function

reliability approved. Package Dimension

Features TR L
®  Roson=1mQ @ Ves =10V o | #120004DP,
®  Super Low Gate Charge !
J
®  Excellent dv/dt Capability |
®  100% EAS Guaranteed
®  Green Device Available I i
Typical Applications
®  Power Management in Desktop Computer DETALR, ,—._[ at '\
. i (RN ]
®  High Frequency Switching N ™ e
®  Synchronous rectifier applications
Millimeter Millimeter
REF. ["Min. | Nom. | Max. | RE" [Min. | Nom. | Max.
A 085 [1.00 [1.15 E [570 - 5.90
Package type : PDFN 5X6 A1 1000 | - [o0.10 e - 127 | -
b |0.30 - 0.51 H [590 - 6.20
c_10.20 - 0.30 L - 0.60 -
Packing & Order Information E 4.80 1.10-Ref. 5.00 ';3 0'%6, 0-1229
3,000/Reel E2 3.50 Ref. K_[370 [3.90 [4.10
Marking

\ D, D; D, D
®
o O
40NO2 |

Date <[]
) Code
RoHS Compliant .
s' 52 87 G
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Bfiickewell

MSH40N02

N-Channel 40-V (D-S) MOSFET
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Par t Value Units

Vbs Drain-Source Voltage 40 \%

Ves Gate-Source Voltage +20 \%

| Continuous Drain Current! (Tc =25°C) 250 A

D

Continuous Drain Current! (Tc =100°C) 150 A

lom Pulsed Drain Current!?2 880 A

las Single Pulse Avalanche Current, L =0.1mH? 104 A

Eas Single Pulse Avalanche Energy, L =0.1mH3 540 mJ

Po Power Dissipation* (Tc =25°C) 160 w

TuTste Operating Junction and Storage Temperature -55 to 150 °C

Symbol Par t Maximum Units

Resa Maximum Junction-to-Ambient’ 62 °C/W

Reuc Maximum Junction-to-Case’ 1.4 °C/W

Electrical Characteristics (T,=25°C unless otherwise specified)

Symbol | Par t Test Conditions Min. | Typ. | Max. | Units

Vas () Gate Threshold Voltage Vbs =Vaes, Ip=250pA 1.2 1.7 22 \%

BVbss Drain-Source Breakdown Voltage Ves =0V, Ip =250pA 40 - - \

less Gate-Source Leakage Current Vs =0V, Vas =+20V - - +150 nA
Vps =32V, Ves =0V, Ty=25°C 1

Ipss Drain-Source Leakage Current - - uA
Vps =32V, Ves =0V, Ty=55°C 5

. . . Ves =10V, Ip=20A - 0.8 1.0

Ros on) | Static Drain-Source On-Resistance? mQ
Ves =4.5V, Ip=20A - 1.2 2.0

EAS Single Pulse Avalanche Energy’ Voo =25V, L =0.1mH, las =75A 281 - - mJ

Vsp Diode Forward Voltage? Is=1A, Ves =0V, Ty =25°C - - 1.2 Vv

Is Continuous Source Current'8 - - 220
Ve =Vp =0V, Force Current A

Ism Pulsed Source Current?¢ - - 440

Notes

1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.

2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.

3. The EAS data shows maximum rating. The test condition is Vpp=25V, Vgs=10V, L=0.1mH, Ias=104A.

4. The power dissipation is limited by 150°Cjunction temperature.

5. The Min. value is 100% EAS tested guarantee.

6. The data is theoretically the same as Io and low, in real applications, should be limited by total power dissipation.
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Bfiickewell

MSH40N02
N-Channel 40-V (D-S) MOSFET

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Qg Total Gate Charge? Vs =20V - 126 -

Qgs Gate-Source Charge Ip=20A -- 17 -- nC
Qgd Gate-Drain Charge Ves =10V -- 28 -

td(on) Turn-On Delay Time? Vos =20V - 15 -

tr Rise Time Ip=20A - 41 -

td(off) Turn-Off Delay Time Ves =10V - 58 - ne
tr Fall Time Re=1.50 ~- | 30 | -

Ciss Input Capacitance Vps =20V - 6780 -

Coss Output Capacitance Ves =0V -- 2100 - pF
Crss Reverse Transfer Capacitance f=1.0MHz - 225 -

Rg Gate Resistance Vos =0V, Ves =0V, f =1.0MHz - 1.3 - Q
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MSH40N02
N-Channel 40-V (D-S) MOSFET

Typical Electrical Characteristics
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FIG.5-Safe Operating Area
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MSH40N02
N-Channel 40-V (D-S) MOSFET
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MSH60C20D
N & P-Channel 60-V (D-S) MOSFET

Description Graphic Symbol

The device is the highest performance trench N-ch and D1 D2
P-ch MOSFETSs with extreme high cell density, which

provide excellent Rpsion) and gate charge for most of the

synchronous buck converter applications. G‘IOJ GZO—I
The device meets the RoHS and Green Product

requirement, 100% Eas guaranteed with full function

S1 S2
reliability approved.

Features Package Dimension

®  Suit for 4.5V Gate Drive Applications
®  Super Low Gate Charge #1.00°0.035 0. b
®  Excellent CdV/dt effect decline
®  100% Eas Guaranteed Lcioie
®  Green Device Available
Typical Applications
——d i} &
DC Fan bl Le uf T
®  Motor Drive Applications fuam [“' b
®  Networking di i m“*nh 1 %: n b
®  Half / Full Bridge Topology
Millimeter Milimeter
REF. ["Min. | Nom. | Max. REF. [ "Min. | Nom. | Max.
A 080 (100 [1.10 E |570 | - [580
. AT _|000 | - [005 - 12w | -
Package type : PDFN 5X6 Dual b Tom T Tost T+ 15651 - Tezm
c (020 | - |030 | G |05 | - |070
D |480 | - |500 | L1 |006 | - 020
Packing & Order Information E 16 R K | - [eeo] -
3,000/Reel Marking
D2 Di D1 D2 D2
D2
D1 2N\ O
D1 - o
60C20D
Date «—+| 11
Date +1-0I0)
.
st 61 2 G2
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MSH60C20D

N & P-Channel 60-V (D-S) MOSFET maximum
RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings (unless otherwise specified)

Value .
Symbol Parameter N-ch P-ch Units
Vps Drain-Source Voltage 60 -60 \
Vas Gate-Source Voltage +20 +20 \Y
| Continuous Drain Current' (Ta=25°C) 27 -25 A
° Continuous Drain Current' (Ta=70°C) 19 -16 A
lom Pulsed Drain Current® (Ta=25°C) 80 -58 A
las Single Pulse Avalanche Current, L =0.1mH? 28 -28 A
Ens Single Pulse Avalanche Energy, L =0.1mH? 39.2 39.2 mJ
Po Power Dissipation® (T¢ =25°C) 42 w
Ti/Tsta Operating Junction and Storage Temperature -55to +150 °C
Thermal Resistance Ratings
Symbol Parameter Maximum Units
Reua Maximum Junction-to-Ambient’ 62 °C/W
Resc Maximum Junction-to-Case' 3 °C/W
Electrical Characteristics(T,=25°C unless otherwise specified)
Symbol | Parameter Test Conditions Ch | Min. | Typ.  Max. Units
Vps=Vas, Ip=250pA N 1.0 1.6 2.5
Vas (th Gate Threshold Voltage Vos=Ves, Iy =-2500A P | 10| 16 | 25 \"
. Vas =0V, lIp=250pA N 60
Drain- Break Vol - \
BVpss rain-Source Breakdown Voltage Vs =0V, Ip=-2500A P 60
Vps=5V, Ip=8A N 45
s Forward Transconductance Voo =5V, Ip=-20A P - 30 - S
lass Gate-Source Leakage Current Vps =0V, Vgs =£20V :;l - +100 | nA
Vps =48V, Vgs =0V, T, =25°C | N 1
in- Vps =48V, Vgs =0V, T, =55°C 5
lpss Drain-Source Leakage Current Vos =48V, Vs <0V, T, =25°C | P - - » uA
Vps =-48V, Vas =0V, T,=55°C -5
Vas=10V, Ip=15A N 16 20
. . ’ > | Vas=4.5V, Ip=10A 20 24
Ros (on) Static Drain-Source On-Resistance Vos =10V, Ip=-12A P - 30 35 mQ
Vs =-4.5V, Ip=-8A 38 55
) Vpp=25V, L =0.1mH, Ixs =20A | N 20
E 5 - mJ
AS Single Pulse Avalanche Energy Vop =25V, L =0.1mH, lns =-20A | P 20
) 2 Is=1A, Vgs =0V, T, =25°C N 1.2
Vsp Diode Forward Voltage lo=-1A, Vas <OV, Ty =25°C P - 19 Vv
Is Continuous Source Current'® (Diode) | Vo =Vp =0V, Force Current :;l - gg A
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MSH60C20D
N & P-Channel 60-V (D-S) MOSFET

Dynamic and switching Characteristics

Symbol | Parameter Test Conditions Ch | Min. | Typ.  Max. Units
Qg Total Gate Charge® N-Ch :;l - 129"13 -
Vs =30V, Ip=8A, Vas =4.5V N 7.1
Qgs Gate-Source Charge PGh p| = | ss | nC
Drai Vps=-15V, Ip=-15A, Vgs=-45v | N | _ | 7.6 |
Qgd Gate-Drain Charge DS D Gs p 73
ta(on) Turn-On Delay Time® N-Ch :;l - 79'2
o Vos=30V, Io=8A, Ves =10V, |\ 50 | -
tr Rise Time Rs=3.30Q p . 70.7 - ns
ta(offy Turn-Off Delay Time P-Ch :;l - ?;3%4 -
Vps=-15V, Ip=-15A, Vgs=-10V N 76 -
t Fall Time Re=3.3Q P| 7 |204]| -
. N - 2423 --
Ciss Input Capacitance N-Ch p ~ 2217 »
, Vps=15V, Vas=OV, f=1.0MHz | N | - | 145 | -
Coss Output Capacitance p-ch Pl -~ |310]| - pF
Crss Reverse Transfer Capacitance Vos =-15V, Vs =0V, f =1.0MHz :;l 2?52 -
Notes

1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.

2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.
3 The EAS data shows maximum rating. The test condition is N-ch V pp=25V, Vgg=10V, L=0.1mH, [55=28A,

P-ch Vpp=-25V, Vgg=-10V, L=0.1mH, Izg=-28A.

4. The power dissipation is limited by 150°C junction temperature.
5. The Min. value is 100% Eas tested guarantee.

6. The data is theoretically the same as Ip and Ipy, in real applications, should be limited by total power dissipation.
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MSH60C20D
N & P-Channel 60-V (D-S) MOSFET

e  Typical Electrical Characteristics N-Channel
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MSH60C20D
N & P-Channel 60-V (D-S) MOSFET
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MSH60C20D
N & P-Channel 60-V (D-S) MOSFET

Typical Electrical Characteristics P-Channel
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MSH60C20D
N & P-Channel 60-V (D-S) MOSFET
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MSH100N055D
N-Channel 100-V (D-S) MOSFET

Description

The device is the highest performance trench N-ch

Graphic Symbol

D1 D2

MOSFETSs with extreme high cell density, which provide

excellent Rpson) and gate charge for most of the
synchronous buck converter applications.

The device meets the RoHS and Green Product
requirement, 100% EAS guaranteed with full function

reliability approved.

Features

Ros(on =55MQ@ Vas =10V
Super Low Gate Charge
Excellent CdV/dt effect decline
100% EAS Guaranteed

Green Device Available

Typical Applications
®  Networking

®  |oad Switch

® LED Applications

Package type : PDFN 5X6 Dual

Packing & Order Information
3,000/Reel

RoHS Compliant

o]

co—|

Package Dimension

#1.00%0.0350P _

0.150 MAX. {2 |

E =

ol

RO.25TVR
|

! -l o | P\V&,_‘ _A[

Millimeter Millimeter
REF. Min. | Nom. | Max. REF. Min. | Nom. | Max.
A 0.90 | 1.00 |1.10 E 5.70 - 5.90
A1 0.00 - 0.05 e - 1.27 -
b 0.33 0.51 H 5.90 - 6.20
c 0.20 0.30 G 0.50 0.70
D 4.80 - 5.00 L1 0.06 - 0.20
F 1.6 Ref. K - 1.60 -
Marking

Dt D1 D2 D2

100N055D
Date «5-[ [ ][]
Code

-

81 61 82 G2
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MSH100N055D

N-Channel 100-V (D-S) MOSFET
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

e

Symbol Parameter Value Units
Vbs Drain-Source Voltage 100 \Y
Vas Gate-Source Voltage +20 Vv
" Continuous Drain Current (T =25°C) 17 A
Continuous Drain Current' (T¢=100°C) 1 A
Iom Pulsed Drain Current"? 35 A
las Single Pulse Avalanche Current, L =0.1mH® 20 A
Ens Single Pulse Avalanche Energy, L =0.1mH® 20 mJ
by Power Dissipation* (T¢=25°C) 25 w
Power Dissipation* (Tx =25°C) 3
T/ Tsta Operating Junction and Storage Temperature -55 to +150 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Roun Maximum Junction-to-Ambient' 62.5 °C/W
Resc Maximum Junction-to-Case' 42 °C/W

Electrical Characteristics (T,=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. = Typ. Max. | Units

Vas (i) Gate Threshold Voltage Vps=Vas, Ip=250pA 1.0 1.7 25 \Y

BVpss Drain-Source Breakdown Voltage Vas =0V, Ip =250uA 100 - \%

lass Gate-Source Leakage Current Vps =0V, Vgs =120V +100 nA

. Vps =80V, Vas=0V, T;=25°C 1

Ipss Drain-Source Leakage Current uA
Vps =80V, Vas =0V, T,=55°C 5
Vas=10V, Ip=10A 45 55

Ros oy | Static Drain-Source On-Resistance® 68 ° mQ
Ves =4.5V, Ip =5A 57 70

EAS Single Pulse Avalanche Energy® Vpp =25V, L =0.1mH, las =16A 12.8 - mJ

Vsp Diode Forward Vol'tage2 Is=10A, Vgs =0V, T, =25°C 1.2 \Y

Is Continuous Source Current'® - 15

o6 Vg =Vp =0V, Force Current A

Ism Pulsed Source Current™ 30

Notes

1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.

2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.

3. The EAS data shows maximum rating. The test condition is Vpp=25V, Vgg=10V, L=0.1mH, Ing=20A.

4. The power dissipation is limited by 150°C junction temperature.

5. The Min. value is 100% EAS tested guarantee.

6. The data is theoretically the same as Ip and Ipy, in real applications, should be limited by total power dissipation.
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MSH100N055D

/

N-Channel 100-V (D-S) MOSFET

Symbol | Parameter Test Conditions Min. | Typ. @ Max. | Units
Qg Total Gate Charge® Vps =50V - 79 -

Qqgs Gate-Source Charge Ip=10A - 28 - nC
Qqd Gate-Drain (“Miller”) Charge Vas =10V - 2.1 -

td(on) Turn-On Delay Time? Vps =50V - 5 -

tr Rise Time Ib=1A - 10 -

td(off) Turn-Off Delay Time Vas =10V - 19 - ns
i Fall Time Re=3Q - 76 -

Ciss Input Capacitance Vps =50V - 410 -

Coss Output Capacitance Vas =0V - 64 - pF
Crss Reverse Transfer Capacitance f=1.0MHz - 5 -

Rg Gate Resistance Vas =Vps =0V, f =1.0MHz - 25 - Q
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MSH100N055D
N-Channel 100-V (D-S) MOSFET

e  Typical Electrical Characteristics
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MSH100N055D
N-Channel 100-V (D-S) MOSFET
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MSH100N020D

Description

The device is the highest performance trench N-ch
MOSFETSs with extreme high cell density, which provide
excellent Rpson) and gate charge for most of the
synchronous buck converter applications.

The device meets the RoHS and Green Product

requirement, 100% EAS guaranteed with full function

reliability approved.

Features

Ros(on =19.5mQ@ Vs =10V
Super Low Gate Charge
Excellent CdV/dt effect decline
100% EAS Guaranteed

Green Device Available

Typical Applications
®  Networking

®  |oad Switch

® LED Applications

Package type : PDFN 5X6 Dual

Packing & Order Information
3,000/Reel

RoHS Compliant

Graphic

Symbol

Package Dimension

#1.00*0.035 DP.

0.150 MAX. (2X}—~|

D

S S
Gy oj% Go oj%
D4 D»

3.160

ol bed Wl T

R0.25TVP.

= /“m v

——

N-Channel 100-V (D-S) MOSFET

/
{n

T &

-
Millimeter Millimeter
REF. Min. | Nom. | Max. REF. Min. | Nom. | Max.
A 0.90 | 1.00 | 1.10 E 5.70 - 5.90
A1 0.00 - 0.05 e - 1.27 -
b 0.33 - 0.51 H 5.90 - 6.20
c 0.20 - 0.30 G 0.50 0.70
D 4.80 - 5.00 L1 0.06 - 0.20
F 1.6 Ref. K - 1.60 -
Marking
D1 D1 D2 D2
100N020D
Date <[ | ][]
Code
.
St G1 s2 G2
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MSH100N020D

N-Channel 100-V (D-S) MOSFET
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

e ———

Symbol Parameter Value Units
Vbs Drain-Source Voltage 100 Vv
Vas Gate-Source Voltage +20 Vv
" Continuous Drain Current (T¢ =25°C) 28.5 A
Continuous Drain Current' (T¢=100°C) 20 A
Iom Pulsed Drain Current"? 90 A
las Single Pulse Avalanche Current, L =0.1mH® 30 A
Eas Single Pulse Avalanche Energy, L =0.1mH? 45 mdJ
Py Power Dissipation* (T¢=25°C) 30 w
Power Dissipation* (Tx =25°C) 2
T/ Tsta Operating Junction and Storage Temperature -55 to +150 °C

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Roun Maximum Junction-to-Ambient' 62.5 °C/W
Resc Maximum Junction-to-Case' 42 °C/W

Electrical Characteristics (T,=25°C unless otherwise specified)

Symbol | Parameter Test Conditions Min. = Typ. Max. | Units
Vas (i) Gate Threshold Voltage Vps=Vas, Ip=250pA 1.0 1.7 25 \Y
BVbss Drain-Source Breakdown Voltage Vas =0V, Ip =250uA 100 - \%
lass Gate-Source Leakage Current Vps =0V, Vgs =120V +100 nA
' Vs =80V, Vgs =0V, T;=25°C 1
Ipss Drain-Source Leakage Current pA
Vps =80V, Vas =0V, T,=55°C 5
Ves =10V, Ip=10A 16.5 19.5
Roson | Static Drain-Source On-Resistance’ es ° mQ
Vas=4.5V, [ =10A 22 29
EAS Single Pulse Avalanche Energy® Vpp =25V, L =0.1mH, las =22A 24 - mJ
Vsp Diode Forward Vol'tage2 Is=10A, Vgs =0V, T, =25°C 1.2 Vv
Is Continuous Source Current'® - 285
26 Ve =Vp =0V, Force Current A
Ism Pulsed Source Current™ 60
Notes
1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.
2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.
3. The EAS data shows maximum rating. The test condition is Vpp=25V, Vgg=10V, L=0.1mH, I5g=30A.
4. The power dissipation is limited by 150°C junction temperature.
5. The Min. value is 100% EAS tested guarantee.
6. The data is theoretically the same as Ip and Ipy, in real applications, should be limited by total power dissipation.
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MSH100N020D

e ——

N-Channel 100-V (D-S) MOSFET

Symbol | Parameter Test Conditions Min. | Typ. @ Max. | Units
Qg Total Gate Charge® Vps =50V - 179 | -

Qqgs Gate-Source Charge Ip=10A - 28 - nC
Qqd Gate-Drain (“Miller”) Charge Vas =10V . 5.1 -

td(on) Turn-On Delay Time? Vps =30V - 13 -

tr Rise Time Ib=1A - 6 -

td(off) Turn-Off Delay Time Vas =10V - 30 - ns
tr Fall Time Re=6Q - 29 -

Ciss Input Capacitance Vps =50V - 849 -

Coss Output Capacitance Vs =0V - 185 - pF
Crss Reverse Transfer Capacitance f=1.0MHz - 8 -

Rg Gate Resistance Vas =Vps =0V, f =1.0MHz - 0.8 - Q
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MSH100N020D
N-Channel 100-V (D-S) MOSFET

e  Typical Electrical Characteristics
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FIG.5-Safe Operating Area
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MSH100N020D
N-Channel 100-V (D-S) MOSFET

10000

1000

Capacitance (pF)
g

|

\__ Crss

V s Gate-to-source Voltage (V)

F=1.0MHz
0 1
0 5 10 15 20 [] 20 40 60 80 100
Qg Gate Charge (nC) V ps Drain-to-source Voltage (V)
FIG.7-Gate Charge Characteristics FIG.8-Capacitance Characteristics
Vo A
{-90%
Qc
10V
Qas Qap
-10%
>
Charge Q
FIG.9-Switching Time Waveform FIG.10-Gate Charge Waveform
1 I[ 1 -
DUTY=(;5 = ui és
£ —==TH
o L1
-g 02— /I/Jﬁjf
- o1 — | —1#
53 0,05 —[ 7|
25 01 002
58 0.01 E
Eg SINGLE PULSE Pou ! T | I 4
2 ON! .
% D = TonT o
e Tpeak = Te + Py X Ry
0.01 £l iy
0.0001 0.001 0.01 0.1 1

t Pulse Width (sec)

FIG.11-Normalized Maximum Transient Thermal Impedance

-159 -




Bfiickewell /_

MSQ60C04D
N & P-Channel 60-V (D-S) MOSFET

Description Graphic Symbol
The device is the highest performance trench N-ch and D1
P-ch MOSFETSs with extreme high cell density, which

D2

provide excellent Rpsion) and gate charge for most of the

synchronous buck converter applications. G‘IOJ GZO—I
The device meets the RoHS and Green Product

requirement, 100% Eas guaranteed with full function 9 S
reliability approved.

Features Package Dimension
®  Suit for 4.5V Gate Drive Applications H H H H—
®  Super Low Gate Charge : = :
®  Excellent CdV/dt effect decline
®  100% EAS Guaranteed i
®  Green Device Available i
Typical Applications U U U Ui
DC Fan - g
®  Motor Drive Applications
®  Networking
®  Half / Full Bridge Topology
Millimeter Millimeter
REF. Min. Max. REF. Min. Max.
Package type : SOP-8 A 5.80 6.20 M 0.10 0.25
B 4.80 5.00 H 0.35 0.51
C 3.80 4.00 L 1.35 1.75
. D 0° 8° J 0.40 Ref.
Packing & Order E 0.40 0.90 K 45° Ref.
Information 3,000/Reel F_[ 019 026 G 1.27 Typ.
D1 Marking
D2
D2 D1 D1 D2 D2
BIAH
60C04D
Date Code «—{ ][]
*
HE W
S1 G182 G2
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MSQ60C04D

N & P-Channel 60-V (D-S) MOSFET maximum
RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings (unless otherwise specified)

Value .
Symbol Parameter N-ch P-ch Units
Vps Drain-Source Voltage 60 -60 \
Vas Gate-Source Voltage +20 +20 \Y
| Continuous Drain Current' (Ta=25°C) 5 -3.8 A
° Continuous Drain Current (T,=70°C) 4 -3.2 A
lom Pulsed Drain Current® (Ta=25°C) 20 -15 A
las Single Pulse Avalanche Current, L =0.1mH? 21 -24 A
Ens Single Pulse Avalanche Energy, L =0.1mH? 22 28.8 mJ
Po Power Dissipation® (T¢ =25°C) 2 w
Ti/Tsta Operating Junction and Storage Temperature -55to +150 °C
Thermal Resistance Ratings
Symbol Parameter Maximum Units
Reua Maximum Junction-to-Ambient’ 85 °C/W
Resc Maximum Junction-to-Case' 62.5 °C/W
Electrical Characteristics(T,=25°C unless otherwise specified)
Symbol | Parameter Test Conditions Ch | Min. | Typ.  Max. Units
Vps=Vas, Ip=250pA N 1.0 1.6 2.5
Vas (th Gate Threshold Voltage Vos=Ves, Iy =-2500A Pl 10| 17| 25 \"
. Vas =0V, lIp=250pA N 60
Drain- Break Vol - \
BVpss rain-Source Breakdown Voltage Vs =0V, Ip=-2500A P 60
Vps=5V, Ip=4A N 5
s Forward Transconductance Vs =5V, Ip=3A P - 54 - S
lass Gate-Source Leakage Current Vps =0V, Vgs =£20V :;l - +100 | nA
Vps =48V, Vgs =0V, T, =25°C | N 1
in- Vps =48V, Vgs =0V, T, =55°C 5
lpss Drain-Source Leakage Current Vos =48V, Vs <0V, T, =25°C | P - - » uA
Vps =-48V, Vas =0V, T,=55°C -5
Vas =10V, Ip=5A N 39 56
. . e 2 Vas =4.5V, Ip =4A ) 43 60
Ros (on) Static Drain-Source On-Resistance Ves =10V, Ip=-3.5A P 72 90 mQ
Vas=-4.5V, Ip=-3A 90 120
) Vpp=25V, L =0.1mH, Ixs =16A | N 11
5 -
Eas Single Pulse Avalanche Energy Vop=-25V. L =0.1mH, s =16A | P 1 mJ
) 2 Is=1A, Vgs =0V, T, =25°C N 1.2
Vsp Diode Forward Voltage lo=-1A, Vas <OV, Ty =25°C P - 19 Vv
Is Continuous Source Current'® (Diode) | Vo =Vp =0V, Force Current :;l - 255) A
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MSQ60C04D
N & P-Channel 60-V (D-S) MOSFET

Dynamic and switching Characteristics

Symbol | Parameter Test Conditions Ch | Min. | Typ.  Max. Units
Qg Total Gate Charge® N-Ch :;l - 112 -
Vps =48V, Ip=4A, Vgs=4.5V N 2.6
- - - C
Qgs Gate-Source Charge p-Ch P 29 n
Qgd Gate-Drain Charge Vps=-48V, Ip=-3A, Vas =-4.5V :;l - g; --
i a2 N 3 -
td(on) Turn-On Delay Time' N-Ch P -- 92 B
Vps =30V, Ip=4A, Vs =10V, -
t Rise Ti N - 34
r ise lime Rs=3.3Q P 201 | -- ns
ta(off) Turn-Off Delay Time P-Ch :;l - 4%37 -
Vps=-15V, Ip=-1A, Vg =-10V N 6. -
s Fall Time R =3.3Q P - 94 B
. N - 1027 | -
Ciss Input Capacitance N-Ch Pl o | 1a7| -
] Vps=15V, Vgs=0V, f=1.0MHz | N | -- 65 -
Coss Output Capacitance p-ch Pl — | 76 | - pF
Crss Reverse Transfer Capacitance Vos=-15V, Vas =0V, f =1.0MHz :;l gg --
Notes

1. The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.

2. The data tested by pulsed, pulse width < 300us, duty cycle < 2%.
3. The EAS data shows maximum rating. The test condition is N-ch V pp=25V, Vgg=10V, L=0.1mH, |ps=21A,

P-ch Vpp=-25V, Vgg=-10V, L=0.1mH, Ixg=-24A.
4. The power dissipation is limited by 150°C junction temperature.
5. The Min. value is 100% Eas tested guarantee.

6. The data is theoretically the same as Ip and Ipy, in real applications, should be limited by total power dissipation.
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MSQ60C04D
N & P-Channel 60-V (D-S) MOSFET

e  Typical Electrical Characteristics N-Channel
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MSQ60C04D

N & P-Channel 60-V (D-S) MOSFET
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MSQ60C04D
N & P-Channel 60-V (D-S) MOSFET

Typical Electrical Characteristics P-Channel
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MSQ60C04D
N & P-Channel 60-V (D-S) MOSFET
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With me,
Power for you.

MOSFET

IPM_DFN14X12

The six chips are packaged together, provide superior
switching performance, and withstand high energy
pulse in the avalanche and commutation mode.

All products are available in industrial grade and automotive grade.
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MSIE40N90-6

Full bridge N Channel 40-V (D-S) MOSFET
Description Graphic Symbol
The device is using trench DMOS technology. This "ED

advanced technology has been especially tailored to

54 55 56
minimize Ros(on), provide superior switching performance, — }
. . ) G4 I i G5 I : : G6 I I
and withstand high energy pulse in the avalanche and I I
commutation mode. These devices are well suited for high ~ Phase A Phase B Phase C

=

efficiency fast switching applications.

o o
— — —
& ||-4—}L & IH—}L o |
Features — — —

® Roson) =7.5mQ @ Ves =10V

L=} Q =]
® Fast switching 1 . i
® Improve dv/dt Capability ® Package Dimension
100% EAS Guaranteed o
A
® Green Device Available JJ [ U T T U U I«
|| EE—
Typical Applications [
® MSIE40N90-6 :
® 3 phase Motor Driver P I O N A
® 3 phase Invertor o — -
. - ] |
® Full bridge module © ﬂ.‘mssﬂ oI H [
— 6
Front side view
" ! w
Package type : PDFN 14 x 12 N sl iiaslios
1
Packing Information SYMBOL Dimensions (unit:mm) —— Dimensions (unitmm)
MIN. NOM, MAX MIN. NOM. MAX.
A 12.80 1400 14.10 el 2.00 BSC
B 11.90 1200 1210 e 250B5C
81 245 2.50 255 €3 0.85 BSC
o _co s 6o s ot e T e
; X o
u LI u u LI LI < 0.90 095 1.00 6 487 BSC
(%) 0.00 002 0.05 el 0.45 0.50 0.55
VDD @ 0.254 REF e8 075 0.80 085
o 1245 12.50 1255 F 095 1.00 105
D1 445 4.50 455 G 170 175 180
D2 345 350 355 H 070 075 008
£ 145 150 155
Phase C Phase B Phase A
Marking
OO0 000 On;
G3 53 53 G2 52 52 G1 51 51\
@ ow s owm o om

PIN1

Back side view

/—\ MSIE40N90-6
A RoHS Compliant
Sesr BwW oz

Qualification Available

s 81 6t s s G2 8 88 G
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MSIE40N90-6
Full bridge N Channel 40-V (D-S) MOSFET
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings (Tc=25°C unless otherwise noted)

Symbol Parameter Value Unit
Vbs Drain-Source Voltage 40 \
Ves Gate-Source Voltage +20 \%
Continuous Drain Current @ Tc=25°C 90 A
o Continuous Drain Current @ Tc=70°C 65 A
Iom Pulsed Drain Current? 250 A
las Single Pulse Avalanche Current® 65 A
Eas Single Pulse Avalanche Energy® 211 mJ
Po Power Dissipation (T¢c=25°C) 85 w
T, Tstg Operating Junction and Storage Temperature -55~+175 °C
Symbol Parameter Value Unit
Reua Maximum Junction-to-Ambient' 60 °C/W
Resc Maximum Junction-to-Case 1.4 °C/w
Symbol |Parameter Test Conditions Min. | Typ. | Max. Units
VGs (th) Gate Threshold Voltage Vbs =Ves, Ip =250pA 1.2 1.9 2.5 \
BVbss Drain-Source Breakdown Voltage Ves =0V, Ip =250pA 40 - - \%
less Gate-Source Leakage Current Vbs =0V, Ves =+20V - - +100 nA
Ipss Drain-Source Leakage Current Vos 232V, Ves 20V, T1225°C - - ! pA
Vps =32V, Ves =0V, Ty=55°C 5
Ros (on) Static Drain-Source On-Resistance? Ves =10V, Io =20A - 55 s mQ
Ves =4.5V, Ip=20A - 8.5 12
EAS Single Pulse Avalanche Energy® Voo =25V, L =0.1mH, las =45A 101 - - mJ
Vsb Diode Forward Voltage? Is=1A, Ves =0V, Ty =25°C - - 1.2 \%
Is Continuous Source Current'® - - 80
Ism Pulsed Source Current?® Ve =Vo =0V, Force Current - - 250 A

-169 -



AB(riickewell

MSIE40N90-6
Full bridge N Channel 40-V (D-S) MOSFET

Symbol |Parameter Test Conditions Min. | Typ. | Max. | Units
Qq Total Gate Charge? Vps =20V - 20 -

Qgs Gate-Source Charge lo=15A -- 4 - nC
Qg Gate-Drain Charge Ves =10V - 4.7 -

td(on) Turn-On Delay Time? Vbs =20V - 11.5 -

tr Rise Time Io=15A -- 9 -

ta(off) Turn-Off Delay Time Ves =10V - 24 - ns
t Fall Time Re=3Q - 15 -

Ciss Input Capacitance Vpbs =20V -- 1078 -

Coss Output Capacitance Ves =0V - 483 - pF
Crss Reverse Transfer Capacitance f=1.0MHz -- 49 -

Rg Gate Resistance Vbs =0V, Ves =0V, f =1.0MHz 1.9 Q
Notes

The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.

The data tested by pulsed, pulse width < 300us, duty cycle < 2%.

The EAS data shows maximum rating. The test condition is Vpp=25V, Vgg=10V, L=0.1 mH, Iag=65A.

The Min. value is 100% EAS tested guarantee.

1.
2
3
4. The power dissipation is limited by 175°C junction temperature.
5
6

The data is theoretically the same as Io and lowm, in real applications, should be limited by total power dissipation.
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MSIE40N90-6

Full bridge N Channel 40-V (D-S) MOSFET

Typical Electrical Characteristics
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MSIE40N90-6
Full bridge N Channel 40-V (D-S) MOSFET
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MSIE40N150-6

Full bridge N Channel 40-V (D-S) MOSFET

Description Graphic Symbol vos
The device is using trench DMOS technology. This o

advanced technology has been especially tailored to

54 55 S6
inimize R id i itchil rf =
minimize Ros(on), provide superior switching performance,
. o P perie! ap & IH— - | } & IH—
and withstand high energy pulse in the avalanche and — —

) ] ) . Phase C
commutation mode. These devices are well suited for high ph:"'e i Pgase g case
efficiency fast switching applications. I I —

— 1 —
Features

= - L=} ] [=]
® Rpson)=2.6mQ @ Ves =10V 51 52 53
® Fast switching Package Dimension
® Improve dv/dt Capability Top sideview Backside view

oy o o o o e
® 100% EAS Guaranteed 1 e e
J [ U U WU
® Green Device Available ] ‘
I o
. L o MSIE40N150-6
Typical Applications i i
P O U A
® 3 phase Motor Driver E —
- 02|
® 3 phase Invertor 1 [LCIC] (P10 [ [
o [ Jols] o [l 1
® Full bridge module T
. 3 W3
e ety
t
Package type : PDFN 14 x 12
Dimensions (unit:mm) Dimensions (unit:mm)
Packin |nf0|"mati0n v MIN. NOM. MAX. STHRE MIN. NOM. I MAX.
g A 1390 14,00 1410 el 2.00 BSC
] 1190 1200 1210 e2 2.50 BSC
B1 245 250 2.55 e3 085 BSC
B2 3.95 400 405 ed 1.45 BSC
13 GE S5 G5 54 G4 B3 4.90 495 500 e5 1.40 BSC
C 0.90 0.95 1.00 6 487 B5C
guououyuyg o [ om | e [ os | o | o [ ww | o=
c2 0.254 REF 8 0.75 080 085
VDD D 1245 1250 1255 F 095 1.00 105
D1 445 450 455 G 170 175 1.80
D2 345 350 355 H 0.70 0.75 0.08
£ 145 1.50 1.55
Phase C | | Phase B | | Phase A
Marking
niminEsininNsinin
@ o s om w o

G3 83 83 G2 5252 G1S1 51\

Back side view Pt

A\ MSIE40N150-6
RoHS Compliant
e BwW oz

Qualification Available

s 81 6t s s G2 8 88 G
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MSIE40N150-6
Full bridge N Channel 40-V (D-S) MOSFET
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings (Tc=25°C unless otherwise noted)

Symbol Parameter Value Unit
Vbs Drain-Source Voltage 40 \
Ves Gate-Source Voltage +20 \%

Continuous Drain Current @ Tc=25°C 150 A

o Continuous Drain Current @ Tc=70°C 125 A

Iom Pulsed Drain Current? 600 A

las Single Pulse Avalanche Current® 90 A

Eas Single Pulse Avalanche Energy® 405 mJ

Po Power Dissipation (T¢c=25°C) 85 w

T, Tstg Operating Junction and Storage Temperature -55~+175 °C
Symbol Parameter Value Unit
Reua Maximum Junction-to-Ambient' 60 °C/W
Resc Maximum Junction-to-Case 1.4 °C/w

Electrical Characteristics (T.=25°C unless otherwise specified)

Symbol |Parameter Test Conditions Min. | Typ. | Max. Units
VGs (th) Gate Threshold Voltage Vbs =Ves, Ip =250pA 1.2 - 2.2 \
BVbss Drain-Source Breakdown Voltage Ves =0V, Ip =250pA 40 - - \%
less Gate-Source Leakage Current Vbs =0V, Ves =+20V - - +100 nA
) Vs =32V, Ves =0V, T;=25°C 1
Ipss Drain-Source Leakage Current - - pA
Vps =32V, Ves =0V, Ty=55°C 5
Vaes =10V, Ip =20A - 2.2 2.6
Ros (on) Static Drain-Source On-Resistance? mQ
Ves =4.5V, Ip=20A - 2.8 3.6
EAS Single Pulse Avalanche Energy® Voo =25V, L =0.1mH, las =60A 180 - - mJ
Vsb Diode Forward Voltage? Is=1A, Ves =0V, Ty =25°C - - 1.2 \%
Is Continuous Source Current'® - - 150
Ve =Vp =0V, Force Current A
Ism Pulsed Source Current?8 - - 450
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MSIE40N150-6
Full bridge N Channel 40-V (D-S) MOSFET

Symbol |Parameter Test Conditions Min. | Typ. | Max. | Units
Qq Total Gate Charge? Vps =15V - 45 -

Qgs Gate-Source Charge Io=20A -- 12 - nC
Qg Gate-Drain Charge Ves =10V - 18.5 -

td(on) Turn-On Delay Time? Vbs =15V - 18.5 -

tr Rise Time Io=20A -- 9 -

ta(off) Turn-Off Delay Time Ves =10V - 58.5 - ns
t Fall Time Re=3.3Q - 32 -

Ciss Input Capacitance Vpbs =20V -- 3972 -

Coss Output Capacitance Ves =0V - 1119 - pF
Crss Reverse Transfer Capacitance f=1.0MHz -- 82 -

Rg Gate Resistance Vbs =0V, Ves =0V, f =1.0MHz 1.0 Q
Notes

The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.

The data tested by pulsed, pulse width < 300us, duty cycle < 2%.

The EAS data shows maximum rating. The test condition is Vpp=25V, Vgg=10V, L=0.1 mH, Ias=90A.

The Min. value is 100% EAS tested guarantee.

1.
2
3
4. The power dissipation is limited by 175°C junction temperature.
5
6

The data is theoretically the same as Io and lowm, in real applications, should be limited by total power dissipation.
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MSIE40N150-6
Full bridge N Channel 40-V (D-S) MOSFET

e  Typical Electrical Characteristics
150 12
15=20A
Ves=10V =
m‘ E 10
< Vis=6V 2
= 100 c 3
3 Ves=4.5V ko
(= [ %
3 Ves=3.5V e 6
= ;
g Ves=3V S
oﬂ 50 y'a E— z o«
- e A
o
2
0 0
o 0.5 4 15 2 25 3 5 i 5 5 46
Vps . Drain-to-Source Voltage (V) Vgs Gate-to-Source Voltage (V)
FIG.1-Typical Output Characteristics FIG.2-On-Resistance vs. G-S Voltage
15 T 20
°
g 15
_ S
z &
2 § 10
= b
g
2 05 3
3 05 -
z
00 0.0
=50 0 50 100 150 =50 0 50 100 150
T, Junction Temperature (°C) T, Junction Temperature (°C)
FIG.3-Normalized Vasth) vs. Ty FIG.4-Normalized Rpson vs. Ty
1000 12
100 10 / (
e <
= = 8
g 10 5 [ /
3 3 R
= e T,=150C T=25C
= 1 5 /
o 3 .
2
/ 1/
2
0.01 Ll 0
0.1 1 10 100 0.2 0.4 0.6 0.8 1

Vps Drain-Source Voltage (V)

Vsp Source-to-Drain Voltage (V)

FIG.5-Safe Operating Area

FIG.6-Source Drain Forward Characteristics
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MSIE40N150-6
Full bridge N Channel 40-V (D-S) MOSFET

10 T
_ Vps=15V
2 15=20A 10000
S o Ciss =
ol —
0SS
g s & 1000 =
3
3 5 =
2 4 g
2 8 100 Crss
m € = :
3 /] :
8 2
>
I F=1.0MHz
0 10 -
0 20 40 60 80 100 0 5 10 15 20 25 30
Qg Total Gate Charge (nC) Vps Drain to Source Voltage(V)
FIG.7-Gate Charge Characteristics FIG.8-Capacitance Characteristics
— 2 BVoss
/_97% EAS: 2 L X las® X BVoss-Voo
BVpss ~——————
_li Voo
|
S |
1 1 1
| |
| |
| |
| {
—=10% i
f— Tor — Vas
FIG.9-Switching Time Waveform FIG.10-Unclamped Inductive Switching Waveform

Normalized Thermal Respense (Rauxc)

= —F T
FDUTY=0.5 —
1
Loz
0.1 k0.1 ==t
F0.05
:uozl_—f.__ =
EOOT T I’_l l_l 1
I 11 Pou o
0.01 | SINGLE [ |
L ]
D= TaT ;
Tipman = Tt PraResc 1
0001 [T
0.00001 0.0001 0.001 0.01 0.1 1 10

t Pulse Width (s)

FIG.11-Normalized Maximum Transient Thermal Impedance
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MSIE40N150-6

Full bridge N Channel 40-V (D-S) MOSFET

Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE
WITHOUT NOTICE TO IMPROVE RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.
Bruckewell Technology Inc., its affiliates, agents, and employees, and all persons acting on its or
their behalf (collectively, “Bruckewell”), disclaim any and all liability for any errors, inaccuracies or
incompleteness contained in any datasheet or in any other disclosure relating to any product.
Bruckewell makes no warranty, representation or guarantee regarding the suitability of the
products for any particular purpose or the continuing production of any product. To the maximum

extent permitted by applicable law, Bruckewell disclaims

(i) Any and all liability arising out of the application or use of any product.

(i) Any and all liability, including without limitation special, consequential or incidental damages.
(ili) Any and all implied warranties, including warranties of fitness for particular purpose, non-
infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on
Bruckewell’s knowledge of typical requirements that are often placed on Bruckewell products in
generic applications.

Such statements are not binding statements about the suitability of products for a particular
application. It is the customer’s responsibility to validate that a particular product with the
properties described in the product specification is suitable for use in a particular application.
Parameters provided in datasheets and/or specifications may vary in different applications and
performance may vary over time.

Product specifications do not expand or otherwise modify Bruckewell’s terms and conditions of
purchase, including but not limited to the warranty expressed therein.
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IGD8233 Series
High Reliability Isolated Dual-Channel Gate Driver

IGD8233 is 4.0A sourcing and 6.0A sinking peak output current with rail-to-rail dual-channel
isolated gate driver. It includes the programmable deadtime and DIS for disabling the output.
The driver can be configured as dual high/low side or half bridge driver. It has 5kVRMS isolation
in SOW16 package. The high CMTI, low propagation delay features perfectly suite the high
speed MOSFET, IGBT and SiC gate driver applications.

-

Features

4.0A peak source and 6.0A peak sink output current
Input side supply voltage: 2.7V to 5.5V

Driver side supply voltage: up to 30V with UVLO
Rail-to-rail output voltage

+200kV/us minimum common mode rejection at VCM=1500V
25ns typical propagation delay

Minimum input pulse width 20ns

UVLO with hysteresis

Programmable deadtime

DIS function for disabling the out puts.

5ns maximum delay matching

Operation temperature range: -40°C to 105°C

Safety certifications: (Planned)
B 5kVRMS isolation for 1 minute per UL 1577 with SOW16 package
® DINEN IEC 60747-17 (VDE 0884-17):2021-10

Applications

IGBT/MOSFET gate drive

AC & Brushless DC Motor Drives
Renewable energy inverters
AC/DC or DC/DC power supplies

Industrial inverters

e ¢ o o o o N

Switching power supply
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3.  Functional Diagram

VDDI D—|
w D> HamhF
DT uvLo,
Disalble
&
DIS Dead-
time
o > e
GNDI E—'

e

3

] VDDA
1 outA

[ GNDA

Functional Isolation

+

s

[ voDs
[0 outs

[0 GnDB

4.  Pin Definition

No. | Symbol Description
1 INA TTL/CMOS compatible input signal for channel A with internal pull down
to GND.
2 INB TTL/CMOS compatible input signal for channel B with internal pull down
to GND.
3,8 VDDI | Input side supply voltage.
4 GND | Input side ground reference.
5 |DISABLE| Disable the isolator inputs and driver outputs if asserted high, enable if
asserted low or left open
6 DT Programmable deadtime control.
9 GNDB | Ground for output channel B
10 OUTB | Output gate driver for channel B
11 VDDB | Supply voltage for channel B
14 GNDA | Ground for output channel A
15 OUTA | Output gate driver for channel A
16 VDDA | Supply voltage for channel A
7,12,13] NC Not connected
INA @ O [ vDDA
N8 [ [E outa
VDDI [3] [[@ GNDA
GNDI 2] NC
ois [5] [@ Nc
oT [E] [ vDbDB
ne O [0 outs
vopI [E] [5] GNDB
SOW16/SOP16 Package
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5. Product Family

e

Part Number Peak Current UVLO DT | DIS Package
IGD8233AW +4.0A/-6.0A 6.5V/6.85V Y| Y SOW16
IGD 8233BW +4.0A/-6.0A 8.5V/8.0V Y| Y SOW16
IGD 8233CW +4.0A/-6.0A 13.2v/12.2V Y| Y SOW16
IGD 8233AS +4.0A/-6.0A 6.5V/6.85V Y|Y SOP16
IGD 8233BS +4.0A/-6.0A 8.5V/8.0V Y| Y SOP16
IGD 8233CS +4.0A/-6.0A 13.2v/12.2V Y| Y SOP16
6. Absolute Maximum Ratings
Parameter Symbol Min. [Max.| Unit
Input Side Supply Voltage VDDI to GNDI -03| 6
Input Signal Voltage VA, ViB, VOIS 03| 6
OutputSide Supply Voltage VDDA to GNDA, VDDB to GNDB -0.3 | 30
Channel Ato Channel B VISOAB - 1500
Isolation Voltage v
Electrostatic discharge HBM -4000{4000
CDM -1500{1500
Storage Temperature Ts -65 |+150 °C
Junction Temperature T; -40 |+150 °C

Note : VDDI, VIA, VIB, VDIS are reference to GNDI; VDDA, VOUTA is referenced to
GNDA; VDDB, VOUTB is referenced to GNDB.

7. Recommended Operating Conditions

Parameter Symbol Min. Max. Unit

Input Side Supply Voltage VDDI to GNDI 3.0 55

Input Signal Voltage VIA, Vi, VDIS 3.0 55

Output Supply Voltage VDDA to GNDA, VDDB to 7 20 \Y
GNDB

Input Signal Voltage INA, INB, DIS,DT 0 VVDDI

Junction Temperature Tj -40 150

Operating Temperature TA -40 125 oC

NOTE: Operation beyond recommended operating conditions may cause long term

reliability issue or even damage to the IC.
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8. Electrical Characteristics (DC)

e

VDDI=3.3V or 5V, VDDA=VDDB=12V for IGD8233A/B, VDDA=VDDB=15V for RM8233C,

Ta=-40~125°C. Unless otherwise noted, typical values are tested at Ta=25°C

Parameter

| Symbol

Min |Typ‘Max ‘Unit‘ Test Condition

Current leakage characteristics

VDDI Quiescent IvDDIQ - 04| 2 |mA INA=0, INB=0

Current

VDDI Operating IVDDI - M mA Input frequency 500kHz

Current

VDDA/B Quiescent IVDDAQ, - 15| 25 | mA INA=0,INB=0, VDDx=12V for

Current, per Channel IVDDBQ

6V, 8V UVLO; VDDx=15V for

13V UVLO

VDDA/B Operation | IVDDA, IVDDB - |26] - |ma] TOOpF, 500KHz, VDDx=12V for

Current, per Channel 6V, 8V UVLO; VDDx=15V for
13V UVLO

uvLoO

VDDI UVLO VVDDI_ON 2.35 |2.55| 2.75

Rising Threshold

VDDI UVLO VVDDI_OFF 2.15 |2.35| 2.55

Falling Threshold

VDDI UVLO VVDDI_HYS - (02| -

Hysteresis

VDDA/B UVLO VVDDO_ON 57 |6.15] 6.5

Rising Threshold

VDDA/B UVLO VVDDO_OFF 54 |585| 6.2

Falling Threshold IGD8233A(6V)

VDDA/B UVLO VVDDO_HYS - 03] -

Hysteresis

VDDA/B UVLO VWDDO_ON 75 |80 85

Rising Threshold

VDDA/B UVLO

Faling Throshold | 0O-OFF |70 78] 80 16D 82338(8V)

VDDA/B UVLO VVDDO_HYS - |05 -

Hysteresis

VDDA/B UVLO VVDDO_ON 127 [132[137| V

Rising Threshold

VDDA/B UVLO VVDDO_OFF 11.7 [12.2] 12.7

Falling Threshold IGD 8233C(13V)

VDDA/B UVLO VVDDO_HYS - 1 -

Hysteresis
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Input Side Characteristic

Input Pin Pull Down |  RINA_PD, - 100 - | kQ
RINB_PD,
Resistance, INA, INB
Input Pin Pull Down RDIS_PD - |100| - kQ
Resistance, DIS(EN)
VINA_H,
VINB_H,
Logic High Input VDIS_H - |145] 2
Threshold
VINA_L, v
Logic Low Input VINB_L, 08 [13| -
VDIS_L
Threshold
VINA_HYS,
Input Hysteresis - |015) -
VINB_HYS,
VDIS_HYS

Output Side Characteristic

VVDDA-

Logic High Output Voltage Voura s, Vvooe- 0.34 V | louw=100mA
VOUTBiH,

Logic Low Output Voltage Voura t, Vouts L 55 mV | low=100mA

Output Source Resistance Routa H, Roure H 3.4 Q | low=100mA

Output Sink Resistance Routa 1, Route 1 0.55 Q | low=100mA

Peak Output Source Current loutas, louts+ +4.0 A | VDDx=15V

Peak Output Sink Current louta-, loure- -6.0 A | VDDx=15V

-184 -




uckewell /_

9. Switching Characteristics (AC)
VDDI=3.3V or 5V, VDDA=VDDB=12V for RM8233A/B, VDDA=VDDB=15V for IGD8233C,

Ta=25°C.

Parameter Symbol Min. ([Typ. |Max. Unit | Test Condition

Turn On Propagation Delay Time tPDLH 10 25 35 Coutae=1nF

Turn Off Propagation Delay Time tPDHL 10 25 35 Coutae=1nF

Output Rise Time (20% to 80%) tr - 7 16 Coutae=1.8nF, verified
by design

Output Fall Time (90% to 10%) te - 6 12 Coutae=1.8nF, verified
by design

Minimum Pulse Width tPwmin - 10 15 Courtae=0 pF

Pulse Width Distortion |tepHL- teoH| tpwp - - 6

Channelto Channel Delay torLr, tonL - - 5

ns

Matching

Programmed Deadtime tor 160 | 200 | 240 tor(ns)=10*R(KQ);
Test for R=20KQ

Shutdown Time from Disable True tois - - 40

Recovery Time from Disable False Ten - - 40

VDDI Power-up Time Delay (Time

from VDDI=VDDI_ON to INAor INB tied to VDDI

OUTA/B=INA/B) -

tstart_vDDI 8.5 15 us
VDDA/B Power-up Time Delay taanvoon, | - | | 3 | Y | INAoOrINBtiedto
(Time
fromVDDA/B=2Vto

t VDDIC =1.8nF
OUTA/B=|NA/B) start_VDDB OUTA/B ni
High Level Common Mode CMTln 100 150 - kV/us|
Transient Immunity
Low Level Common Mode CMTIL 100 150 - kV/us|

Transient Immunity

Propagation Delay and Delay Match Time

INA/INB 7Zv|ux_u X

OUTA

K VINx_L

-tDDLHA-l
1

i

1

Ll H

ItDMHL
ouTB H
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Input and Output Logic with Programmed Deadtime

: o i ||
INA R el - P H'
i ol L[ o
NE i B e L sl RS
T b o e
outA | i L F »
: b : : o
P P o P
outs | || H P RN
[ A [ B8] c | o TJel[ F Je] H
CMTI Test Circuit
voo
INA VDDA
O
INB OUTA L
VDDI —||— GNDA
- P GNDI E
T - v
- Functional
= DIs Isolation
DT VDDB
Tk E
NC outs _|
oo 1]
VDDI GNDB
5]
v

Surge Generator

10. Feature Description

IGD8233 is a flexible dual channel isolated gate driver that can drive IGBTs and MOSFETs. It
has 4.0A peak output current capability with maxim output driver supply voltage of 30V. It has
many features that allow it to integrate well with control circuitry and protect the gates it drives
such as: resistor programmable dead time control, an DIS pin, and under voltage lock out

(UVLO) for both input and output voltages.
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Under Voltage Lockout

The IGD8233 has under voltage lock out (UVLO) protection feature on each driver power supply
voltage between the VDDA (VDDB) and GNDA (GNDB) pins. When the VDDx voltage is lower
than VUVLO_VDDX_R, during device start up or lower than VUVLO_VDDX_F, after starting
up, the VDDA (VDDB) UVLO feature holds the driver output low, regardless of the status of the
input pins. A hysteresis on the UVLO feature prevents glitch when there is noise from the power
supply. The 1GD8233 also monitors the input power supply and there is an internal under
voltage lock out protection feature on the VDDI. The driver outputs (OUTA and OUTB) are hold
low when the voltage on the VDDI is lower than VUVLO_VDDI_R during start up or lower than
VUVLO_VDDI_F after starting up. There is a hysteresis on the VDDI UVLO feature to prevent
glitch due the noise on the VDDI power supply.

Disable Input Function

When the DIS is pulled high, the OUTA and OUTB are pulled low regardless of the states of
INA and INB. When the DIS pin is pulled low, the VOA and VOB are allowed for normal
operation and controlled by the INA and INB.

The DIS input has no effect if VDDI is below its UVLO threshold and OUTA, OUTB remain low.
There is an internal pull-down resistor on the DIS pin.

Control Input and Output Logic

The INA and INB input controls the corresponding output channel, OUTA and OUTB. A logic
high signal on INA (INB) causes the output of OUTA (OUTB) to go high. And a logic low on INA
(INB) causes the output of OUTA (OUTB) to go low.

Truth table
INA INB DIS VDDI VDDA VDDB OUTA | OUTB Notes
UVLO UVLO UVLO
H L L NO NO X H L
L H L NO X NO L H
L L L NO X X L L
H H L NO NO NO H H Dual driver
H H L NO NO NO L L Half bridge
X X H NO NO NO L L Device disabled
X X X YES NO NO L L VDDI UVLO activated
X H L NO YES X L X VDDA UVLO activated
H X L NO NO YES X L VDDB UVLO activated
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Dead-time Program

For the high side/low side configuration driver, there is a dead-time between OUTA and OUTB.
The dead-time delay (tDT) is programmed by a resistor (RDT) connected from the DT input to

ground and it can be calculated with below equation.
tDT [ns] =10% RDT [kQ]

Here, tDT is the dead-time delay, RDT is the resistance value between DT and ground.

The DT pin can be connected to VDDI or left floating to provide a nominal dead time at
approximately 10 ns.

Abypassing capacitor is recommended to be put between DT and GNDI to achieve better noise

immunity.

-188 -



ﬂﬁckewell

11. Application Information

VBUS

RN INA DC+
PWMA [FWA g o —0
RIN INB |
pwMB W — |
L VoD V—|
On O I
uc Dl SW
GNDI | 0
U |
o DIS I |
@ 1 L vopg V20
T | | Ao
_E |
Ror 3o NC H |_\ O%Bno— A 1
E | yyy
I \VDDI I | GNDB Ron Res DC-
T T E : | o
v
Recommended Design
Parameter Value Units
VDDI 5 \
VDDA/VDDB 12 \%
Input signal amplitude 5 \Y%
Switching frequency(fs) 10~100 KHz
Dead time 200 nS
RDT 20 kQ
CDT 22 nF
RIN 51 Q
CIN 33 pF
RON 10 Q
ROFF - Q
RBOOT 22 Q
RGS 10 kQ
CVDDI 10 uF
CVDD 10 uF
CBOOT 10 uF
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12.

Insulation Characteristics

SOW16 Insulation Characteristics

———

-190 -

Value Note
Installation class:
mains< 150Vrms 1-IV
mains< 300Vrms -IV
mains< 600Vrms I-IV
mains< 1000Vrms [-III
climatic class 40/125/21
pollution degree 2
Clearance (mm) 8
Creepage (mm) 8
DTI(um) >20
CTI 600
DIN EN IEC 60747-17 (VDE 0884-17):2021-10
Viorm (Vpeak) 1420
Method A, VPR = 1.6XViorm,
Ver (Vpeak) 2272 1s .gpd< 5pC
Method B, VPR =
Vpr (Vpeak) 2663 1.875xViorm, 1s .qpd< 5pC
Vioru (Vpeak) 5000
Viosm (Vpeak) 5000
RIO (ohms) >10e9
UL1577
Viso Imin (Vrms) 5700
Viso 1s (Vrms) 6840
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SOP16 Insulation Characteristics

Value Note
Installation class:
mains< 150Vrms I-IV
mains< 300Vrms I-IV
mains< 600Vrms I-IV
mains< 1000Vrms I-I1I
climatic class 40/125/21
pollution degree 2
Clearance (mm) 8
Creepage (mm) 8
DTI(um) >20
CTI 600
DIN EN IEC 60747-17 (VDE 0884-17):2021-10
Viorm (Vpeak) 900
Method A, VPR = 1.6xViorm,
Ver (Vpeak) 1440 1s ,qpd< 5pC
Method B, VPR =
Vpr (Vpeak) 1687 1.875xViory, 1s .qpd< 5pC
Viorm (Vpeak) 3000
Viosm (Vpeak) 3000
RIO (ohms) >10e9
UL1577
Viso 1min (Vrms) 3000
Viso 1s (Vrms) 4200
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13. Package Information

SOP16 package

* CONTROLLING DIMENSION:MM

/_

D
simgo | MILLIMETER INCH
WIN. | NOM. | MAX. | MIN. | NOM. | MAX.
A - 1.75 - -
il Al | 010 | — | 025 |0004| -
09 A2 | 125 | - | 145 |oo0s9| —
DETAILX b | 036| -~ |o045 [0014]
¢ o019 | — [o25 |o007| -
Z’:h' D | 9.80 | 9.90 | 10.0 | 0.386 | 0.3%
16 9 E | 3.80 | 3.90 | 4.00 | 0.150 | 0154
AAAAAARE T = ss] = Tus Jem] =
| Q |o060 | .. [070 0024] ..
| e 127 bsc 0.050 bsc
,,7,7}l7,7,4 L 1.05bsc 0.041 bsc
I . tp | 040 — |[1.00|0.016] —
i v 010 | — | - |o.008
et B | [oas | — | — [oow0
0 Hﬁi HH‘H HHH 2 o] Tom [osm
@ e s lol-Tw -
SOW16 package
i
/ \
D i i
] THH : %;J \s
T i
E . - lu
RARA
T T
o b
T—Z§ ~<1] |
:v 141 u‘
i 1 S}
b1
Dimersion MIN MAX

1 TAREF
2 025BASIC
0 o |

D 103
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATAARE SUBJECT TO CHANGE
WITHOUT NOTICE TO IMPROVE RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.
Bruckewell Technology Inc., its affiliates, agents, and employees, and all persons acting on its or

their behalf (collectively, “Bruckewell”), disclaim any and all liability for any errors, inaccuracies or
incompleteness contained in any datasheet or in any other disclosure relating to any product.
Bruckewell makes no warranty, representation or guarantee regarding the suitability of the
products for any particular purpose or the continuing production of any product. To the maximum
extent permitted by applicable law, Bruckewell disclaims

(i) Any and all liability arising out of the application or use of any product.

(i) Any and all liability, including without limitation special, consequential or incidental damages.
(iii) Any and all implied warranties, including warranties of fitness for particular purpose, non-
infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on
Bruckewell’s knowledge of typical requirements that are often placed on Bruckewell products in
generic applications.

Such statements are not binding statements about the suitability of products for a particular
application. It is the customer’s responsibility to validate that a particular product with the
properties described in the product specification is suitable for use in a particular application.
Parameters provided in datasheets and/or specifications may vary in different applications and
performance may vary over time.

Product specifications do not expand or otherwise modify Bruckewell’s terms and conditions of
purchase, including but not limited to the warranty expressed therein.
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www.bruckewell-semi.com

+886-3-6673276
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