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N-Channel MOSFET

Power MOS 8™ is a high speed, high voltage N-channel switch-mode power MOSFET.
A proprietary planar stripe design yields excellent reliability and manufacturability. Low
switching loss is achieved with low input capacitance and ultra low C,¢¢ "Miller" capaci-
tance. The intrinsic gate resistance and capacitance of the poly-silicon gate structure
help control slew rates during switching, resulting in low EMI and reliable paralleling, APT24M120B2 APT24M120L
even when switching at very high frequency. Reliability in flyback, boost, forward, and D
other circuits is enhanced by the high avalanche energy capability.

Single die MOSFET G

S
FEATURES TYPICAL APPLICATIONS
* Fast switching with low EMI/RFI * PFC and other boost converter
* Low Rpg(on) * Buck converter
¢ Ultra low C,¢¢ for improved noise immunity * Two switch forward (asymmetrical bridge)
* Low gate charge * Single switch forward
* Avalanche energy rated * Flyback
* RoHS compliant ¢ Inverters
Absolute Maximum Ratings
Symbol | Parameter Ratings Unit
| Continuous Drain Current @ TC =25°C 24
D - . o
Continuous Drain Current @ T, = 100°C 15 A
lom | Pulsed Drain Current® 90
VGS Gate-Source Voltage +30 \Y
Epxs Single Pulse Avalanche Energy @ 1875 mJ
lar Avalanche Current, Repetitive or Non-Repetitive 12 A
Thermal and Mechanical Characteristics
Symbol | Characteristic Min Typ Max Unit
Py Total Power Dissipation @ TC =25°C 1040 w
Rajc Junction to Case Thermal Resistance 0.12 .
°C/W
Rocs Case to Sink Thermal Resistance, Flat, Greased Surface 0.1
T, Tgrg | Operating and Storage Junction Temperature Range -55 150 oc
T|_ Soldering Temperature for 10 Seconds (1.6mm from case) 300
0.22 oz
WT Package Weight
6.2 9
10 in-Ibf
Torque | Mounting Torque ( TO-264 Package), 4-40 or M3 screw 7
. N-m
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Static Characteristics T, = 25°C unless otherwise specified APT24M120B2 L

Symbol Parameter Test Conditions Min Typ Max Unit
VBR(DSS) Drain-Source Breakdown Voltage Vgg =0V, I = 250pA 1200 V
AVgrpssy/AT,| Breakdown Voltage Temperature Coefficient Reference to 25°C, I, = 2504A 1.41 V/°C
Ros(on) Drain-Source On Resistance® Vs = 10V, Ip = 12A 0.50 0.63 Q
Visn) Gate-Source Threshold Voltage Vo =V —25mA 3 4 5 V
AVisan/AT, | Threshold Voltage Temperature Coefficient ¢s ‘bt D T -10 mV/°C
V.. =1200V | T =25°C 100
loss Zero Gate Voltage Drain Current bs . . MA
Vg = OV T,=125°C 500
loss Gate-Source Leakage Current Vgg = 30V +100 nA
Dynamic Characteristics Ty = 25°C unless otherwise specified
Symbol Parameter Test Conditions Min Typ Max Unit
9rs Forward Transconductance Vpg =50V, I =12A 27 S
Ciss Input Capacitance 8370
C - VGS =0V, VDS =25V 100
rss Reverse Transfer Capacitance £ = 1MH»
Coss Output Capacitance 615
F
Co(m@ Effective Output Capacitance, Charge Related 240 P
Vgg =0V, Vg = 0V to 800V
Co(er)@ Effective Output Capacitance, Energy Related 125
Q, Total Gate Charge 260
Q VGS=0to 10V, ID=12A,
s Gate-Source Charge 42 nC
Q o - VDS = 600V
od ate-Drain Charge 120
td(on) Turn-On Delay Time Resistive Switching 45
t Current Rise Time Vpp =800V, I =12A 27
ns
Lot Turn-Off Delay Time Rg = 2200, Vgg = 18V 145
t; Current Fall Time 42
Source-Drain Diode Characteristics
Symbol Parameter Test Conditions Min Typ Max Unit
| Continuous Source Current MOSFET symbol D o4
s (Body Diode) showing the
integral reverse p-n G A
| Pulsed Source Current junction diode 20
SM (Body Diode)® (body diode) S
Vso Diode Forward Voltage lgp = 12A, T; =25°C, Vg = OV 1 \Y,
- Reverse Recovery Time Igp = 12A9 1270 ns
Q, Reverse Recovery Charge diSD/dt =100A/ps, T, = 25°C 30 uC
lgp < 12A, difdt <1000A/ps, Vo = 800V,
dv/dt Peak Recovery dv/dt . 10 V/ns
T‘J =125°C

@ Repetitive Rating: Pulse width and case temperature limited by maximum junction temperature.
@ Starting at T,=25°C,L=26.04mH, R =2.2Q, |,4= 12A.
®) Pulse test: Pulse Width < 380us, duty cycle < 2%.

® Co(cr) is defined as a fixed capacitance with the same stored charge as Cq with Vo = 67% of Vi
® Co(er) is defined as a fixed capacitance with the same stored energy as C o with Vo = 67% of V
Vps less than V(BR)DSS, use this equation: Co(er) = —3.80E-7/VDS"2 + 4.62E-8/VDs +6.57E-11.

@ R is external gate resistance, not including internal gate resistance or gate driver impedance. (MIC4452)

BR)DSS"
(BR)DSS"

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

To calculate C_, . for any value of
o(cr)




I TRANSCONDUCTANCE RDS(ON)’ DRAIN-TO-SOURCE ON RESISTANCE |- DRAIN CURRENT (A)

VGS’ GATE-TO-SOURCE VOLTAGE (V)

APT24M120B2_L

70 25
Vgs =10V r T,=125°C
60 /

=-55°C 20 7
50 /
40 ”
//
]

10 //
e

/

|
<
/ﬁ// s d 45V

T,=25°C

Vgs=6.7.8& 9/
. /

|- DRIAN CURRENT (A)

20 /'
10

T,=125°C]
= T,=150°C o
0 .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
VDS(ON), DRAIN-TO-SOURCE VOLTAGE (V) Vpg DRAIN-TO-SOURCE VOLTAGE (V)
Figure 1, Output Characteristics Figure 2, Output Characteristics
3.0 90
NORMALIZED TO Vos™ oo X Rosion MAX. W
V. =10V @ 12A 80| 250usEC. PULSE TEST
25 Gs @ <0.5 % DUTY CYCLE /
e 70
P <
2.0 / g 60
i} T, =-55°CH
4 J
/ 4 50 i
1.5 v4 8 T,=25C— /
/ z 40 !
b T, = 125°C——7 / /
10 A g %0 :
i /1]
L~ L 20
” /
0 0 J//
55 25 0 25 50 75 100 125 150 0 2 3 4 5 6
T, JUNCTION TEMPERATURE (°C) Vg GATE-TO-SOURCE VOLTAGE (V)
Figure 3, RDS(ON) vs Junction Temperature Figure 4, Transfer Characteristics
35 20,000
10,000 C\ss:
30 /
T,=-55°C
25 : // ny
Qo
T,=25°C / / o
20 7 o 1000
T,=125°C / Z
J / = AN
15 £ Q
W &
< — C
10 / © 100 it 0ss
/// G o
-
5 / N~ ]
— rss__|
0 10
0 2 4 6 8 10 12 14 0 200 400 600 800 1000 1200
Ip» DRAIN CURRENT (A) Vpg» DRAIN-TO-SOURCE VOLTAGE (V)
Figure 5, Gain vs Drain Current Figure 6, Capacitance vs Drain-to-Source Voltage

T y/4 . /
12 / // 70 //
Ve = 240V —77 ( 60 //
Vs = 600V %7 50 ///

: WA “ L/,/

-
o

Isp REVERSE DRAIN CURRENT (A)

Vo = 960V
4 oS T,=150"C ——7/
/ 20 /

2 10

0 0 /

0 50 100 150 200 250 300 350 400 0 0.2 0.4 0.6 0.8 1.0 1.2
Q_, TOTAL GATE CHARGE (nC) VSD’ SOURCE-TO-DRAIN VOLTAGE (V)
Figure 7, Gate Charge vs Gate-to-Source Voltage Figure 8, Reverse Drain Current vs Source-to-Drain Voltage

050-8072 Rev C 7-2011



050-8072 Rev C 7-2011

APT24M120B2_L

200 200
100 < 100 =
Y
I g I \\/
— L lom = ——'bm
'S_:/ . \>< \ \\ E/ i q /j}\
\ ) N
il 10 I/Qv )\‘ A & 10 |=Rds(on / N N
g 7 13ps\ N N % = N
2 / | =) 1.5‘;1150 Py
[S) T00ps_\ ) ke
z A 1\ \ \\ N z g Hmé \ \\
ms
: LA i NN g | IEONNI
T = L SES S Tfie=we =S
_f T ) — N
1d}sf0j1 77}1(‘3&‘113 \)‘ ,,is,,,, :_?caling for Different Case & Junction
TJ =125°C | 11T ‘D‘E &I. e H emp_eratures. . 1‘0()(“5‘
To=75C n \ b= ID(TC =25°c) (Ty=T125 [
0.1 — il 01 S DClie | \
1 10 100 1200 100 1200
VDS’ DRAIN-TO-SOURCE VOLTAGE (V) VDS’ DRAIN-TO-SOURCE VOLTAGE (V)
Figure 9, Forward Safe Operating Area Figure 10, Maximum Forward Safe Operating Area
0.14
g 0.12 T
- | T —
S D=0.9 ‘/;77
o 010 — o 7
O | —T P
z 0.7 T T 1
z —T
B 0.08 ///
1 7
% 0.5 _,—”” L~ /// Note:
3 0.06 7 BER
<_E' /,f/ /, g t
= L a
o —7 T |
W 0.04 03 7 f ) | ]
'j_: /;;’4 SING ‘ 3 t; =Pulse Duration
O 0.02 /§¢/ INGLE PULSE Duty Factor D = 4 1t
s Y 0.1 [ —T PeakT ;=PpyxZgic +Tc [ []]
N U —:_//
0 0.05 T L T [T
10° 10+ 10 102 107 1.0

RECTANGULAR PULSE DURATION (seconds)
Figure 11. Maximum Effective Transient Thermal Impedance Junction-to-Case vs Pulse Duration

T-MAX™ (B2) Package Outline

4.69 (185

100% Sn Plated

)
‘_”*5,31 (209) < 1549(610)
| < 1490059 ‘ 16.26 (640) ‘
| <77 240 (00) v
538(212)
Inm 6.20 (.244)
c = 20.80(819) - t
'z | 21.46 (845) O O
= |
450 (177) Max. 28 “g;
< 040(016) A +‘ ‘47 1.65 (.065)
g 1 .016((.040)) ;3-?; E-ggg 213(084)
T 101040 Gate
1.40 (.055) Drain
|— Source
2.21(087) )
>l 35000 Goamee ] |

2-Plcs.
These dimensions are equal to the TO-247 without the mounting hole.

Dimensions in Millimeters (Inches)

TO-264 (L) Package Outline

4.60 (.181)

¢
<> 521 (205) < 1951(768)
| 180 (071) ‘ 2050 (807) ‘
<1 201(079) 3100122)
[ 3.48(137)
R - ] ®
5.79(228)
/ 620 (244)
. = _
s 25.48 (1.003)
a 2649 (1.043)
2.29(.090)
2.29(090) 2,69(106)
269 (106)
19.81(780)
21.39 (842) ‘ Gate
Drain
Source
‘ 048(019) 0.76 (030) ‘ ‘
>~ 0384 (033) 130(051) 1
259(102) 2.79(110)
> =<—300(118) 3.18(125) ~
[Emmmc ]
2-Plcs.

Dimensions in Millimeters (Inches)



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by Microchip manufacturer:

Other Similar products are found below :

614233C 648584F IRFD120 JANTX2N5237 FCA20N60_F109 FDZ595PZ 2SK?2545(Q,T) 405094E 423220D TPCC8103,L1Q(CM
MIC4420CM-TR VN1206L 614234A 715780A NTNS3166NZT5G SSM6M14TU,LHT 751625C BUK954R8-60E NTE6400 SQJA02EP-
T1-GE3 2SK2614(TE16L1,Q) 2N7002KW-FAlI DMN1017UCP3-7 EFC2J004NUZTDG ECH8691-TL-W FCAB21350L1 P85W28HP2F-
7071 DMN1053UCP4-7 NTE221 NTE222 NTE2384 NTE2903 NTE2941 NTE2945 NTE2946 NTE2960 NTE2967 NTE2969 NTE2976
NTE6400A NTE2910 NTE2916 NTE2956 NTE2911 DMN2080UCB4-7 TK10A80W,AX(S SSM6P6ONU,LF DMP22D4UFO-7B
DMN1006UCAG-7 DMN16M9OUCAG-7



https://www.x-on.com.au/category/semiconductors/discrete-semiconductors/transistors/mosfet
https://www.x-on.com.au/manufacturer/microchip
https://www.x-on.com.au/mpn/infineon/614233c
https://www.x-on.com.au/mpn/infineon/648584f
https://www.x-on.com.au/mpn/gtc/irfd120
https://www.x-on.com.au/mpn/semicoa/jantx2n5237
https://www.x-on.com.au/mpn/onsemiconductor/fca20n60f109
https://www.x-on.com.au/mpn/onsemiconductor/fdz595pz
https://www.x-on.com.au/mpn/toshiba/2sk2545qt
https://www.x-on.com.au/mpn/philips/405094e
https://www.x-on.com.au/mpn/stmicroelectronics/423220d
https://www.x-on.com.au/mpn/toshiba/tpcc8103l1qcm
https://www.x-on.com.au/mpn/micrel/mic4420cmtr
https://www.x-on.com.au/mpn/teccor/vn1206l
https://www.x-on.com.au/mpn/vishay/614234a
https://www.x-on.com.au/mpn/onsemiconductor/715780a
https://www.x-on.com.au/mpn/onsemiconductor/ntns3166nzt5g
https://www.x-on.com.au/mpn/toshiba/ssm6j414tulft
https://www.x-on.com.au/mpn/vishay/751625c
https://www.x-on.com.au/mpn/nexperia/buk954r860e
https://www.x-on.com.au/mpn/nte/nte6400
https://www.x-on.com.au/mpn/vishay/sqj402ept1ge3_1
https://www.x-on.com.au/mpn/vishay/sqj402ept1ge3_1
https://www.x-on.com.au/mpn/toshiba/2sk2614te16l1q
https://www.x-on.com.au/mpn/onsemiconductor/2n7002kwfai
https://www.x-on.com.au/mpn/diodesincorporated/dmn1017ucp37
https://www.x-on.com.au/mpn/onsemiconductor/efc2j004nuztdg
https://www.x-on.com.au/mpn/onsemiconductor/ech8691tlw
https://www.x-on.com.au/mpn/panasonic/fcab21350l1
https://www.x-on.com.au/mpn/shindengen/p85w28hp2f7071
https://www.x-on.com.au/mpn/shindengen/p85w28hp2f7071
https://www.x-on.com.au/mpn/diodesincorporated/dmn1053ucp47
https://www.x-on.com.au/mpn/nte/nte221
https://www.x-on.com.au/mpn/nte/nte222
https://www.x-on.com.au/mpn/nte/nte2384
https://www.x-on.com.au/mpn/nte/nte2903
https://www.x-on.com.au/mpn/nte/nte2941
https://www.x-on.com.au/mpn/nte/nte2945
https://www.x-on.com.au/mpn/nte/nte2946
https://www.x-on.com.au/mpn/nte/nte2960
https://www.x-on.com.au/mpn/nte/nte2967
https://www.x-on.com.au/mpn/nte/nte2969
https://www.x-on.com.au/mpn/nte/nte2976
https://www.x-on.com.au/mpn/nte/nte6400a
https://www.x-on.com.au/mpn/nte/nte2910
https://www.x-on.com.au/mpn/nte/nte2916
https://www.x-on.com.au/mpn/nte/nte2956
https://www.x-on.com.au/mpn/nte/nte2911
https://www.x-on.com.au/mpn/diodesincorporated/dmn2080ucb47
https://www.x-on.com.au/mpn/toshiba/tk10a80ws4xs
https://www.x-on.com.au/mpn/toshiba/ssm6p69nulf
https://www.x-on.com.au/mpn/diodesincorporated/dmp22d4ufo7b
https://www.x-on.com.au/mpn/diodesincorporated/dmn1006uca67
https://www.x-on.com.au/mpn/diodesincorporated/dmn16m9uca67

