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•	Ultra low RDS(ON)  	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
•	Increased Power Dissipation 		 	 	 	 	
	 	 	 	 	 	 	 	
•	Low Miller Capacitance	
•	Ultra Low Gate Charge, Qg
• Avalanche Energy Rated
• TO-247 or Surface Mount D3PAK Package

	 APT47N65BC3    
APT47N65SC3

            650V   47A   0.070Ω

MAXIMUM RATINGS   					     All Ratings:  TC = 25°C unless otherwise specified.                                                                    

STATIC ELECTRICAL CHARACTERISTICS
Symbol

BVDSS

RDS(on)

IDSS

IGSS

VGS(th)	

	 UNIT

	 Volts

	 Ohms

	 µA

	 nA

	 Volts

	 MIN	 TYP	 MAX

	 650		

		  0.06	 0.07

		  0.5	 25

			   250

			   ±100

	 2.10	 3	 3.9

Characteristic / Test Conditions

Drain-Source Breakdown Voltage  (VGS = 0V, ID = 250µA)

Drain-Source On-State Resistance  2    (VGS = 10V, ID = 30A)	

Zero Gate Voltage Drain Current  (VDS = 650V, VGS = 0V)

Zero Gate Voltage Drain Current  (VDS = 650V, VGS = 0V, TJ = 150°C)

Gate-Source Leakage Current  (VGS = ±20V, VDS = 0V)

Gate Threshold Voltage  (VDS = VGS, ID = 2.7mA)

Symbol

VDSS

ID
IDM

VGS

VGSM

PD

TJ,TSTG

TL
dv/dt

IAR

EAR

EAS

Parameter

Drain-Source Voltage

Continuous Drain Current @ TC = 25°C

Pulsed Drain Current  1

Gate-Source Voltage Continuous

Gate-Source Voltage Transient

Total Power Dissipation @ TC = 25°C

Linear Derating Factor

Operating and Storage Junction Temperature Range

Lead Temperature: 0.063" from Case for 10 Sec.

Drain-Source Voltage slope (VDS = 480V, ID = 47A, TJ = 125°C)

Repetitive Avalanche Current  7   ++++Repetitive Avalanche Energy  7

Single Pulse Avalanche Energy  4 	 				                 	

Single Pulse Avalanche Energy  4

	 UNIT

	 Volts

	 Amps

	 Volts

	 Watts

	 W/°C

	 °C

	 V/ns

	 Amps

	 mJ

	 APT47N65B_SC3

	 650

	 47

	 141

	 ±20

	 ±30

	 417

	 3.33

	 -55 to 150

	 260

	 50

	 20

	 1

	 1800

CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.

"COOLMOS™ comprise a new family of transistors developed by Infineon Technologies AG. "COOLMOS" is a trade-
mark of Infineon Technologies AG."

Microsemi Website - http://www.microsemi.com
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DYNAMIC CHARACTERISTICS APT47N65BC3
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FIGURE 1, MAXIMUM EFFECTIVE TRANSIENT THERMAL IMPEDANCE, JUNCTION-TO-CASE vs PULSE DURATION
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	 UNIT

Amps

	 Volts

	 ns

µC

V/ns

	 MIN	 TYP	 MAX

			   47
	 	 	 141
	 		  1.2
	 	 580	 650
		  23	 16.5
			   6

Symbol

RθJC

RθJA

	 MIN	 TYP	 MAX

			   0.30

	 		  62

	 UNIT

°C/W

Characteristic

Junction to Case

Junction to Ambient

Symbol

IS
ISM

VSD

t rr
Q rr
dv/dt

Symbol

Ciss

Coss

Crss

Qg

Qgs

Qgd

td(on)

tr
td(off)

tf
Eon

Eoff

Eon

Eoff

Characteristic

Input Capacitance

Output Capacitance

Reverse Transfer Capacitance

Total Gate Charge  3 

Gate-Source Charge

Gate-Drain ("Miller") Charge

Turn-on Delay Time

Rise Time

Turn-off Delay Time

Fall Time

Turn-on Switching Energy  6

Turn-off Switching Energy

Turn-on Switching Energy  6

Turn-off Switching Energy

Test Conditions

VGS = 0V

VDS = 25V

f = 1 MHz

VGS = 10V

VDD = 300V

ID = 47A @ 25°C

INDUCTIVE SWITCHING 
VGS = 13V

VDD = 380V

ID = 47A @ 125°C

RG = 5Ω

INDUCTIVE SWITCHING @ 25°C
VDD = 400V,  VGS = 15V

ID = 47A,  RG = 5Ω

INDUCTIVE SWITCHING @ 125°C
VDD = 400V VGS = 15V

ID = 47A,  RG = 5Ω

	 MIN	 TYP	 MAX

		  6965	 8355	
		          2100      2940
		            85         127	
		           250        375
		             30         45
		  105	 157
		  18	 36
		  28	 56
		  295	 442

		  84	 168

		  810	 1620

		  840	 1680

		  1172	 1758

		  985	 1970

	 UNIT

pF

	 nC

ns

	 µJ

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

THERMAL CHARACTERISTICS

1 	Repetitive Rating: Pulse width limited by maximum junction
	 temperature
2	 Pulse Test: Pulse width < 380 µs, Duty Cycle < 2%
3	 See MIL-STD-750 Method 3471

4	 Starting Tj = +25°C, L = 36.0mH, RG = 25Ω, Peak IL = 10A
5	 dv/dt numbers reflect the limitations of the test circuit rather than the
	 device itself.   IS = -ID47A ,  di/dt = 700A/µs  VR = VDSS, TJ = 150°C
6	 Eon includes diode reverse recovery.  See figures 18, 20.
7	 Repetitve avalanche causes additional power losses that can be 		
	 calculated as PAV=EAR*f

Microsemi Reserves the right to change, without notice, the specifications and information contained herein.

Characteristic / Test Conditions

Continuous Source Current  (Body Diode)

Pulsed Source Current  1   (Body Diode)
Diode Forward Voltage  2  (VGS = 0V, IS = -47A)

Reverse Recovery Time  (IS = -47A, dlS/dt = 100A/µs,  VR = 350V)

Reverse Recovery Charge  (IS = -47A, dlS/dt = 100A/µs,  VR = 350V)

Peak Diode Recovery dv/dt  
5

Peak T J  = P DM x Z θJC + T C

Duty Factor D =
t1/t2

t2

t1

P
D

M

Note:
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Typical  Performance  Curves APT47N65B_SC3
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4.5V

5V

5.5V

4V

VGS =15 & 10V

VGS=10V

VGS=20VTJ = +125°C

TJ = +25°C

TJ = -55°C

VDS> ID (ON) x  RDS (ON)MAX.
250µSEC. PULSE TEST
@ <0.5 % DUTY CYCLE

		  VDS, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
	 	 FIGURE 2, LOW  VOLTAGE  OUTPUT CHARACTERISTICS

	 VGS, GATE-TO-SOURCE VOLTAGE (VOLTS)	 ID, DRAIN CURRENT (AMPERES)
	 FIGURE 3,  TRANSFER CHARACTERISTICS	 FIGURE 4, RDS(ON) vs DRAIN CURRENT

	 TC, CASE TEMPERATURE (°C)	 TJ, JUNCTION TEMPERATURE (°C)
	 FIGURE 5, MAXIMUM DRAIN CURRENT vs CASE TEMPERATURE	 FIGURE 6, BREAKDOWN VOLTAGE vs TEMPERATURE

	 TJ, JUNCTION TEMPERATURE (°C)	 TC, CASE TEMPERATURE (°C)
	 FIGURE 7, ON-RESISTANCE vs. TEMPERATURE	 FIGURE 8, THRESHOLD VOLTAGE vs TEMPERATURE

6V

6.5V
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NORMALIZED TO 

VGS = 10V  @  23.5A
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APT47N65B_SC3Typical  Performance  Curves

Crss

Ciss

Coss

	 VDS, DRAIN-TO-SOURCE VOLTAGE (VOLTS)	 VDS, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
	 FIGURE 9, MAXIMUM SAFE OPERATING AREA	 FIGURE 10,  CAPACITANCE vs DRAIN-TO-SOURCE VOLTAGE

	 Qg, TOTAL GATE CHARGE (nC)	 VSD, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
	 FIGURE 11, GATE CHARGES vs GATE-TO-SOURCE VOLTAGE	 FIGURE 12,  SOURCE-DRAIN DIODE FORWARD VOLTAGE
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1mS
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TJ =+150°C
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	 ID (A)	 ID (A)
	 FIGURE 13,  DELAY  TIMES  vs  CURRENT	 FIGURE 14, RISE  AND  FALL  TIMES  vs  CURRENT

	 ID (A)	 RG, GATE RESISTANCE (Ohms)
	 FIGURE 15,  SWITCHING  ENERGY vs  CURRENT	 FIGURE 16, SWITCHING  ENERGY  VS.  GATE  RESISTANCE

VDD = 400V

RG = 5Ω 

TJ = 125°C
L = 100µH

Eon

Eoff

tr

tf

	
S

W
IT

C
H

IN
G

 E
N

E
R

G
Y 

(μ
J)

	
t d(

on
) a

nd
 t d(

of
f) (n

s)

	
 S

W
IT

C
H

IN
G

 E
N

E
R

G
Y 

(μ
J)

	
t r a

nd
 t f (n

s)

	 0	 10	 20	 30	 40	 50	 60	 70	 80	 0	 10	 20	 30	 40	 50	 60	 70	 80

	 0	 10	 20	 30	 40	 50	 60	 70	 80	 0	 5	 10	 15	 20	 25	 30	 35	 40	 45	 50

VDD = 400V

ID = 47A 

TJ = 125°C
L = 100µH
EON includes
diode reverse recovery.
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Typical  Performance  Curves APT47N65B_SC3

TO-247  Package  Outline

IC

D.U.T.

APT30DF60

V CE

Figure 20, Inductive Switching Test Circuit

V DD

G

Figure 18, Turn-on Switching Waveforms and Definitions Figure 19, Turn-off Switching Waveforms and Definitions

TJ = 125 �C

Collector Current

Collector Voltage

5 %

tr

90%

10%

td(on)

5%
10%

Gate Voltage

Switching Energy

TTJ  = 125 �C

90%
Gate Voltage

Collector Voltage

Collector Current

0

10%

90%

tftd(off)

Switching Energy

Drain Current

Drain Voltage

Drain Current

Drain Voltage

ID
VDS

15.49 (.610)
16.26 (.640)

5.38 (.212)
6.20 (.244)6.15 (.242) BSC

4.50 (.177) Max.

19.81 (.780)
20.32 (.800)

20.80 (.819)
21.46 (.845)

1.65 (.065)
2.13 (.084)

1.01 (.040)
1.40 (.055)

3.50 (.138)
3.81 (.150)

2.87 (.113)
3.12 (.123)

4.69 (.185)
5.31 (.209)
1.49 (.059)
2.49 (.098)

2.21 (.087)
2.59 (.102)

0.40 (.016)
0.79 (.031)

D
ra

in

Drai n
Source

Gate

5.45 (.215) BSC
2-Plcs.

15.95 (.628)
16.05(.632)

1.22 (.048)
1.32 (.052)

5.45 (.215) BSC
{2 Plcs. }

4.98 (.196)
5.08 (.200)
1.47 (.058)
1.57 (.062)

2.67 (.105)
2.84 (.112)

0.46 (.018)  {3 Plcs}0.56 (.022)

Heat Sink (Drain)
and Leads
are Plated

3.81 (.150)
4.06 (.160)
(Base of Lead)

D
ra

in
(H

ea
t S

in
k)

1.98 (.078)
2.08 (.082)

Gate
Drai n

Source

0.020 (.001)
0.178 (.007)

1.27 (.050)
1.40 (.055)

11.51 (.453)
11.61 (.457)

13.41 (.528)
13.51(.532)

Revised
8/29/97

1.04 (.041)
1.15(.045)

13.79 (.543)
13.99(.551)

Revised
4/18/95

1.016(.040)

  e3  100% SN Plated
D3PAK (S) Package Outline
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APT47N65B_SC3Typical  Performance  Curves

Disclaimer:               
The information contained in the document (unless it is publicly available on the Web without access restrictions) is PROPRIETARY AND 
CONFIDENTIAL information of Microsemi and cannot be copied, published, uploaded, posted, transmitted, distributed or disclosed or used 
without the express duly signed written consent of Microsemi. If the recipient of this document has entered into a disclosure agreement with 
Microsemi, then the terms  of such Agreement will also apply. This document and the information contained herein may not be modified, by 
any person other than authorized personnel of Microsemi. No license under any patent, copyright, trade secret or other intellectual  property 
right is granted to or conferred upon you by disclosure or delivery of the information, either expressly, by implication, inducement, estoppels or  
otherwise.  Any license under such intellectual property rights must be approved by Microsemi in writing signed by an officer of Microsemi.

Microsemi reserves the right to change the configuration, functionality and performance of its products at anytime without any notice. This 
product has been subject to limited testing and should not be used in conjunction with life-support or other mission-critical equipment or 
applications. Microsemi assumes no liability whatsoever, and Microsemi disclaims any express or implied warranty, relating to sale and/or 
use of Microsemi products including liability or warranties relating to fitness for a particular purpose, merchantability, or infringement of any 
patent, copyright or other intellectual property right. Any performance specifications believed to be reliable but are not verified and customer or 
user must conduct and complete all performance and other testing of this product as well as any user or customer's final application. User or 
customer shall not rely on any data and performance specifications or parameters provided by Microsemi. It is the customer’s and user’s re-
sponsibility to independently determine suitability of any Microsemi product and to test and verify the same. The information contained herein 
is provided “AS IS, WHERE IS” and with all faults, and the entire risk associated with such information is entirely with the User. Microsemi 
specifically disclaims any liability of any kind including for consequential, incidental and punitive damages as well as lost profit. The product is 
subject to other terms and conditions which can be located on the web at http://www.microsemi.com/terms-a-conditions.



Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

View APT47N65BC3G on WIN SOURCE

Microsemi Corporation Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution

Obsolete Management

Cost Control Management

Shortage Management

Alternative Solution

Excess Inventory Management

https://www.win-source.net/products/detail/microsemi-corporation/apt47n65bc3g.html
https://www.win-source.net/manufacturer/microsemi-corporation

