
SMOS6N90A1  SMOS6N90A2

Parameter Symbol Limit Unit
Drain-Source Voltage VDS

Gate-Source Voltage VGS ±20 V

Drain Current-Continuous(TC=25°C ID25 6 A

Drain Current-Continuous(TC=100°C)

Pulsed Drain Current IDM

Maximum Power Dissipation
PD

Single pulse avalanche energy (Note 5) EAS

Operating Junction and Storage Temperature Range TJ,TSTG -55 To 175

900 V

4 A

24 A

160 W

418

°C

Absolute Maximum Ratings (TC=25°Cunless otherwise noted) 

Thermal Characteristic 
Thermal Resistance,Junction-to-Case  (TO-220AB) RθJC 0.70 °C/W 

Thermal Resistance,Junction-to-Case (TO-220F） RθJC 2.55 °C/W 

ID100

TO-220

TO-220F PD 158 W

TO-220F
Dimensions TO-220FSMOS6N90A1

.................................................................................................

...................................................................................................................

G=Gate, D=Drain, S=Source

1, Gate
2, Drain
3, Source

...........................................................................................................
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Dimensions TO-220AB
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SMOS6N90A2

N Channel Power MOSFETs

Dim.
Millimeter

Min. Max.
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B
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6.00

3.20

12.80

3.20

4.35

2.24

10.60

16.40

7.40

3.80

13.50

4.00

4.95

2.84

H
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E

Dim.
Millimeter

Min. Max.

D2

F

ØG

J

1.000.60

1.551.15

5.08BSC

2.30

14.50

2.90

3.30

16.00

3.40

0.650.35

K 1.600.00
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5.05BSCL

Dim.

Millimeter

Min. Max.

A

B

C

ØD

E

F

G

H

J

K

M

N

Q

R

12.70

14.73

9.91

3.54

5.85

2.54

1.15

2.79

0.64

2.45BSC

4.32

1.14

0.35

2.29

13.97

16.00

10.66

4.08

6.85

3.18

1.65

5.84

1.01

4.82

1.39

0.56

2.79
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(TJ=25°C, unless otherwise specified)Electrical Characteristics 
Parameter Symbol Condition Min Typ Max Unit 

Off Characteristics

Drain-Source Breakdown Voltage BVDSS V SG =0V ID=250μA

Zero Gate Voltage Drain Current IDSS VDS=900V,VGS=0V - - 10 μA

Gate-Body Leakage Current IGSS GSV =±20V,VDS=0V - - ±100 nA

On Characteristics (Note 3)

Gate Threshold Voltage VGS(th) VDSV = GS,ID=250μA 3 4 5 V 

Drain-Source On-State Resistance RDS(ON) GSV =10V, ID=3A - 2.4 3.0   Ω

Forward Transconductance gFS VDS=40V, ID=3A - 3.0 - S 

Dynamic Characteristics (Note4) 

Input Capacitance Clss - PF 1300

Output Capacitance Coss - - 120 PF

Reverse Transfer Capacitance Crss 

VDS=25V,VGS=0V, 

F=1.0MHz 
-            12 - PF 

Switching Characteristics (Note 4)

Turn-on Delay Time td(on) - - 36 nS

Turn-on Rise Time tr - -  99 nS 

Turn-Off Delay Time td(off) - - nS  49

Turn-Off Fall Time tf 

VDD=450V, ID =6A 

VGS=10V,RG =25Ω 

Total Gate Charge Qg - - nC 27

Gate-Source Charge Qgs - 8.2 nC 

Gate-Drain Charge Qgd 

VDD=720V,ID=6A, 

VGS=10V 

Drain-Source Diode Characteristics

Diode Forward Voltage (Note 3)
DSV VGS=0V, IS=6A

Diode Forward Current (Note 2)
SI - - A 

Reverse Recovery Time trr - - 650 nS 

Reverse Recovery Charge Qrr 

TJ = 25°C, IF =6A 
di/dt =100A/μs(N 

-
ote3)

Forward Turn-On Time ton Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)

 
 Notes: 
1. Repetitive Rating: Pulse width limited by maximum junction

temperature.
2. Surface Mounted on FR4 Board, t ≤ 10 sec.
3. Pulse Test: Pulse Width ≤ 300μs, Duty Cycle ≤ 2%.
4. Guaranteed by design, not subject to production
5. EAS condition : Tj=25℃,VDD=30V,VG=10V,L=0.4mH,Rg=25Ω

900 - - V

-  61 - nS

- 

- 11 nC- 

- 1.4  V - 

 7.0 - uC

- 
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Ordering Information 
Part Number Package Shipping Marking Code 

SMOS6N90A2 TO-220AB 50pcs / Tube SMOS6N90A2 

SMOS6N90A1 TO-220F 50pcs / Tube SMOS6N90A1 

Marking 

Company Logo           

 Lot No.

Part Number

SMOS6N90A1
(TO-220F）

G    D     S 

SIRECTIFIER
SMOS6N90A1

YYWW

Company Logo           

 Lot No.

Part Number

SMOS6N90A2

G    D     S 

SIRECTIFIER
SMOS6N90A2

YYWW

(TO-220AB)
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PD

t1
t2

Single pulse

Duty=0.5

0.2

0.1

0.05

0.02

0.01

NOTES:
1.θJC(t)=0.75D/W Max

2.Duty = t1/t2
3.TJ-TC = PD-θJC(t)
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 Pulse Width, t1 (sec)
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VDS

+

-

DUT

RG

dv/dt controlled by RG

ISD controlled by pulse period

VDD

Peak Diode Recovery dv/dt Test Circuit & Waveforms

Same Type 
as DUT

ISD

VGS

L

VGS

(Driver)

ISD

(DUT)

VDS

(DUT)

D=
Gate Pulse Width
Gate Pulse Period 10V

di/dt

IRM

Body Diode Reverse Current

Body Diode Recovery dv/dt

VDDVSD

Body Diode Forward 
Voltage Drop

IFM, Body Diode Forward Current

Driver

P6 © 2025 SIRECTIFIER All rights reserved  
Tel: +86-519-86800000   Fax: +86-519-88019019  E-mail: sales@sirectifier.com     www.sirectifier.com 

SirectifierR

SMOS6N90A1  SMOS6N90A2
N Channel Power MOSFETs



50kΩ 300nF

DUT

VDS

10V
12V

QGS QGD

QG

Gate Charge Test Circuit

Charge

Gate Charge Waveforms
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Unclamped Inductive Switching Test Circuit
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Time
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Unclamped Inductive Switching Waveforms
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