SMIRFANGS

N-Channel Enhancement Mode Power MOSFET

Description
lo 4A

SMIRF4NG65 is an N-channel enhancement mode

power MOS field effect transistor. The improved Voss 650V

planar stripe cell and the improved guard ring

terminal have been especially tailored to minimize
_ _ _ o Rason (max) 2.8Q(Ves=10V, Io=2A)
on-state resistance, provide superior switching

performance, and withstand high energy pulse in Q. 13.7nC

the avalanche and commutation mode.

These devices are widely used in AC-DC power
suppliers, DC/DC converters and H-bridge PWM 2
motor drivers.

General Features

e 4A,650V,Ros(on)(typ.)= 2.3o0hm@Ves=10V 1

e Low Gate charge

e Low Crss

e Fast Switching 3

* Improved dv/dt Capability 1.Gate 2.Drain 3.Source
Application

e Power switching application N
e Hard switched and high frequency circuits Vi
e Uninterruptible power supply
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SMIRFANGS

Order Information

Vo1

Order Information Marking ID Package Packing Type Supplied As
SMIRF4N65TBRL IRFANG5 TO251-3L 2400 Units on Box
SMIRF4N65T9RL IRFANG5 TO252-2L 3000 Units on Reel
SMIRF4NGB5T2TL IRF4NG5 TO220F-3L 1000 units on Box. 5000 units on Carton
SMIRF4N65T1TL IRF4ANG65 TO220-3L 1000 units on Box, 5000 units on Carton
Absolute Maximum Ratings Ta=25 °C unless otherwise noted
Parameter Symbol Value Unit
Drain-source Voltage Vbs 650 \%
Gate-source Voltage Vas +30 \%
Continuous Drain Current(Ta=25C) Io 4 A
Drain Current-Pulsed lom 16 A
TO251 55
Total Dissipation TO252 50
. Po W
(Ta=257C) T0220 30
TO220F 30
Junction Temperature Ty 150 °C
Storage Temperature Tste -65 to 150 °C
Single Pulse Avalanche Energy Eas 130 mJ
ESD HBM(Human Body Mode) >2000 Vv
ESD MM(Machine Mode) =200 Vv
Electrical Characteristics Ta = 25°C
PARAMETER Symbol Test Condition MIN TYP MAX | UNIT
Drain-source Breakdown Voltage BVoss | Ves=0V, Ib=250uA 650 Vv
Gate Threshold Voltage VGs(TH) Ves=Vbs ,Ib=250pA 2.0 4.0 V
Drain-source Leakage Current Ipss Vos=650V,Ves=0V 25 UA
Drain-Source Diode Forward Voltage Vsp Ves=0V, Is=4A 1.4 v
Gate-body Leakage Current (Vos = 0) loss Ves=130V +100 nA
Static Drain-source On Resistance | Rbson) Ves=10V,Io=2A 2.3 2.8 Q
2
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SMIRFANGS

Thermal Characteristics Ta=25"C

PARAMETER Symbol TYP MAX UNIT
T0251,T0252 2.5 .
Maximum Junction-to-case (note1) Rasc C/W
TO220F, TO220 3
TO251,T0O252 63
Maximum Junction-to-Ambient Raia °C/W
TO220F, TO220 80
Note1: Surface Mounted on FR4 Board, t < 10 sec
Dynamic Characteristics Ta = 25 °C
PARAMETER Symbol Test Condition MIN | TYP MAX UNIT
Input Capacitance Ciss 610 pF
output Capacitance Coss | Vps=25V,Ves=0V, f=1.0MHZ 62 85 pF
Reverse Transfer Capacitance Cres 7 10 pF
Switching Characteristics Ta=25 °C
PARAMETER Symbol Test Condition MIN | TYP MAX UNIT
Turn-On Delay Time Td(on) 20 40 nS
Turn-On Rise Time Tr 30 70 nS
Vbs=300V,Ip=4A,Rc=25Q
Turn-Off Delay Time Td(off) 25 100 nS
Turn-Off Rise Time Tf 35 85 nS
Total Gate Charge Qg 13.7 nC
Gate-Source Charge QgS VDS=1 60Vy |D=4A,VGS=1 OV 29 nC
Gate-Drain Charge Qgd 4.6 nC
Drain-Source Diode Maximum Ratings and Characteristics Ta=25 °C
PARAMETER Symbol Test Condition MIN | TYP MAX UNIT
Max. Diode Forward Current Is Integral Reverse P-N 4 A
Junction Diode in the
Pulsed Source Current Ism MOSFET 16
Diode Forward Voltage Vsp Ves=0V,Is=4A 1.4 \Y
Reverse Recovery Time Trr Ves=0V ls=4A 390 nS
dIF/dt=100A/us
Reverse Recovery Charge Qrr H 1.5 uC
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SMIRFANGS

Test Circuit

Gate Charge Test Circuit & Waveform
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SMIRFANGS

Typical Electrical
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Figure 1: Output Characteristics

Figure 2: Transfer Characteristics
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Figure 3: On Resistance Vs Drain Current
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SMIRFANGS

Characteristics Curve
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SMIRFANGS

Outline Information (TO251-3L)

A
E c
: —-r-— SYMBOL MIN NOM MAX
A 2.18 2,30 239
_____._J:: AL 0.89 1.00 114
b 056 089
b4 495 533 546
b5 105
c 046 - 061
D 597 610 627
E 635 6.50 673
7 | e 229 BCS
= L 889 9,30 965
—Al 1 095 — 150
2 059 - 127

|l c

Outline Information (TO252-2L)
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SMIRFANGS
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SYMBOL MIN NOM MAX

A 2.10 2,30 2,50

Al 0 . 0.127

b 0. 66 0.76 0.89

b3 5.10 5.33 5. 46

¢ 0.45 — 0.65

2 0. 45 — 0.65

D 5. 80 6.10 6. 40

E 6.30 6. 60 6.90

o 2. 30TYP
H 9. 60 10.10 10. 60
L 1. 40 1. 50 1.70
L1 2. 90REF

L4 0. 60 | 0. 80 | 1.00
SYMBOL | MIN NOM MAX
A 442 4.70 502
Al 2.30 2.54 280
A3 250 2.76 3.10
b 0.70 0.80 090
b2 - — 147
c 0.35 0.50 085
D 15.25 15.87 16.25
D1 1530 1575 16.30
D2 9.30 9.50 1030
E 9.73 1016 10.36

e 254BCS

HA1 840 668 700
L 1248 12.98 13.48
L1 / / 350
oP 3.00 3.18 340
Q 3.05 3.30 355




SMIRFANGS

E 4 .
1 .
T 7§ ,/ﬁ, SYMBOL [ MIN_| NOM | MaAx
Q = A a0 | 450 | 470
| I o | 11 Al Lo | 130 | 130
H1 [ A2 1.80 | 240 2 B
L] b 0.60 | 80 1.00
H b1 Lo | — 1.60
I [ 0. 30 _— 0. 70
D ! D 1510 [ 15.70 | 1610
D1 B b | 9.20 1. 00
| E 4960 | @90 10, 40
D1 —q}— e 2. 585
H1 6.10 | 6.50 700
L 1260 [ 13 08 13. 60
L1 = == .95
! - y oF Tad | S0 | S90
I
i

_*_ Q 2. 60 —_ 3. M)
5 L1
b :

9
Vo1 www. sourcechips. com



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by sPsS manufacturer:
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614233C 648584F MCH3443-TL-E MCH6422-TL-E FDPFONSONZ FW216A-TL-2W FW231A-TL-E APT5010JVR NTNS3A92PZT5G
IRF100S201 JANTX2N5237 2SK2464-TL-E 2SK3818-DL-E FCA20N60_F109 FDZ595PZ STD6600NT4G FSS804-TL-E 2S3277-DL-E
25K 1691-DL-E 2SK2545(Q,T) D2294UK 405094E 423220D MCH6646-TL-E TPCC8103,L1Q(CM 367-8430-0972-503 VN1206L
424134F 026935X 051075F SBVS138LT1G 614234A 715780A NTNS3166NZT5G 751625C 873612G IRF/380TRHR
IPS7/0RZKOCEAKMA1 RIK60S3DPP-E0#T2 RIK60S5DPK-MO#TO APT5010JVFR APT12031JFLL APT12040JVR DMN3404LQ-7
NTEG400 JANTX2NG6796U JANTX2N6784U JANTXV2N5416U4 SQM110N0O5-06L-GE3 SIHF35NG0E-GE3



https://www.x-on.com.au/category/semiconductors/discrete-semiconductors/transistors/mosfet
https://www.x-on.com.au/manufacturer/sps
https://www.x-on.com.au/mpn/internationalrectifier/614233c
https://www.x-on.com.au/mpn/internationalrectifier/648584f
https://www.x-on.com.au/mpn/onsemiconductor/mch3443tle
https://www.x-on.com.au/mpn/onsemiconductor/mch6422tle
https://www.x-on.com.au/mpn/onsemiconductor/fdpf9n50nz
https://www.x-on.com.au/mpn/onsemiconductor/fw216atl2w
https://www.x-on.com.au/mpn/onsemiconductor/fw231atle
https://www.x-on.com.au/mpn/microsemi/apt5010jvr
https://www.x-on.com.au/mpn/onsemiconductor/ntns3a92pzt5g
https://www.x-on.com.au/mpn/internationalrectifier/irf100s201
https://www.x-on.com.au/mpn/semicoa/jantx2n5237
https://www.x-on.com.au/mpn/onsemiconductor/2sk2464tle
https://www.x-on.com.au/mpn/onsemiconductor/2sk3818dle
https://www.x-on.com.au/mpn/onsemiconductor/fca20n60_f109
https://www.x-on.com.au/mpn/onsemiconductor/fdz595pz
https://www.x-on.com.au/mpn/onsemiconductor/std6600nt4g
https://www.x-on.com.au/mpn/onsemiconductor/fss804tle
https://www.x-on.com.au/mpn/onsemiconductor/2sj277dle
https://www.x-on.com.au/mpn/onsemiconductor/2sk1691dle
https://www.x-on.com.au/mpn/toshiba/2sk2545qt
https://www.x-on.com.au/mpn/ttelectronics/d2294uk
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/onsemiconductor/mch6646tle
https://www.x-on.com.au/mpn/toshiba/tpcc8103l1qcm
https://www.x-on.com.au/mpn/dialight/36784300972503
https://www.x-on.com.au/mpn/teccor/vn1206l
https://www.x-on.com.au/mpn/onsemiconductor/424134f
https://www.x-on.com.au/mpn/vishay/026935x
https://www.x-on.com.au/mpn/diodesincorporated/051075f
https://www.x-on.com.au/mpn/onsemiconductor/sbvs138lt1g
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/vishay/751625c
https://www.x-on.com.au/mpn/diodesincorporated/873612g
https://www.x-on.com.au/mpn/internationalrectifier/irf7380trhr
https://www.x-on.com.au/mpn/infineon/ips70r2k0ceakma1
https://www.x-on.com.au/mpn/renesas/rjk60s3dppe0t2
https://www.x-on.com.au/mpn/renesas/rjk60s5dpkm0t0
https://www.x-on.com.au/mpn/microsemi/apt5010jvfr
https://www.x-on.com.au/mpn/microsemi/apt12031jfll
https://www.x-on.com.au/mpn/microsemi/apt12040jvr
https://www.x-on.com.au/mpn/diodesincorporated/dmn3404lq7
https://www.x-on.com.au/mpn/nte/nte6400
https://www.x-on.com.au/mpn/microsemi/jantx2n6796u
https://www.x-on.com.au/mpn/microsemi/jantx2n6784u
https://www.x-on.com.au/mpn/microsemi/jantxv2n5416u4
https://www.x-on.com.au/mpn/vishay/sqm110n0506lge3_1
https://www.x-on.com.au/mpn/vishay/sihf35n60ege3

