L angstram

N-Chanel Power MOSFET

ANA4NG60B, ANP4AN60B, ANB4N60B,
AND4N60B, ANI4N60B, ANU4NGOB
Rdson=2,2 Q, Vds=600 V, Qg(tot)=12 nC

Applications
e SMPS 2 R
e PFC
Features
e LowQg 1
e Low Rdson
e ROHS compliant 3
1 2 3 i
Gate Drain Source 2
. DPAK IPAK
Table 1. Device summary
Part numbers Marking Package Packaging
ANA4NG0OB A4N60B TO-220FP Tube
ANP4N60B P4N60B TO-220 Tube
ANB4N60B B4N60B D2PAK Tape and reel
AND4N60B D4N60B DPAK Tape and reel
ANI4N60B 1AN60B I’PAK Tube
ANU4NG0OB U4N60B IPAK Tube
Table 2. Absolute Maximum Ratings
Value Units
Symbol Parameter TO-220FP TO-220 D*PAK IPPAK ‘ DPAK ‘ IPAK
Drain current (continuous),
Io Ves= at Tc = 25°C 4 A
Drain current (continuous),
> | Ves= at Tc = 100°C 25 A
Drain current (pulsed) at
lome) Tc = 25°C 16 A
Ves Gate-source voltage +20 Vv
Maximum Power
P Dissipation at TC = 25°C 25 70 w
° Maximum Power _ W
Dissipation at TC = 100°C
Tstg Storage temperature -55 ... +150
_ Operating junction ) o
Ti temperature 55...+150 c
Soldering Temperature, for
T 10 sec. 260
Mounting Torque, 6-32 or .
M3 Screw 113 _ N-m
Table 3. Thermal resistance
Value Value
Symbol Parameter TO-220FP TO-220 D?PAK IPPAK ‘ DPAK ‘ IPAK
) Thermal resistance o
Rithcase junction-case max 5 178 Ciw
) Thermal resistance o
Riti-amb junction-ambient max 62,5 100 CiwW
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Table 4. Electrical Characteristics of the MOSFET

Symbol Parameter Min. | Typ. | Max. | Units Conditions T:i;
Off Characteristics
V(er)pss Drain-to-Source Breakdown Voltage 600 \ ID=1mA, VGs=0
Temperature Coefficient of Breakdown o
AV@rpss/ATs Voltage — Vv/°C
Ipss Zero Gate Voltage Drain Current 10 MA
less Gate to Body Leakage Current +100 nA VGS = + 20V
On Characteristics
Vasi(th) Gate Threshold Voltage 3,0 4,5 \Y% Vbs :SXSAS’ -
AVeseny/ ATs | Threshold Voltage temp. coefficient —_ mV/°C
Rbs(on) Static Drain to Source On Resistance 2,2 Q VGs=10V,ID=2A
Ofs Forward Transconductance 3 S VDs=15V,ID=2A
Dynamic Characteristics
Ciss Input Capacitance 510 pF
) Vbs=25V,f=1
Coss Output Capacitance 67 pF MHz, VGs = 0
Crss Reverse Transfer Capacitance 13 pF
0 Total Gate Charge 12 nC
Qaten g VDD = 480V, ID = 4
Qs Gate to Source Gate Charge 3,8 nC | A,
T ne VGs = 10V
Qud Gate to Drain “Miller” Charge 9,8
Switching Characteristics
td(on) Turn-On Delay Time 12 ns
. . VbD=300V,ID=2
tr Rise Time 9,5 ns A
td(ofn Turn-Off Delay Time 29 ns RG= 4'7(\2/\/@5 =10
tr Fall Time 16,5 ns
Table 5. Avalanche Characteristic
Symbol Parameter Typ. | Max. | Units Conditions Ref.Fig
Eas Single Pulse Avalanche Energy 120 mJ
Ear Repetitive Avalanche Energy — mJ
Vos(avalanche) | Repetitive Avalanche Voltage — V
lar Avalanche Current 4 A
Table 6. Source drain diode
Symbol Parameter Min. | Typ. | Max. | Units Conditions Ref.Fig
Vsb Diode Forward Voltage 1,6 \% ISD=4A,VGsS=0
| Continuous Source Current 4
S (Body Diode)
Pulsed Source Current
Isw (Body Diode) ] A
trr Reverse Recovery Time 400 ns ISD = 4 A, di/dt = 100A/us
Qr Reverse Recovery Charge 1700 nC VDD =24V, Tj = 150°C
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Figure 1. Safe operating area Figure 2. Thermal impedance
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Figure 3. Output characteristics Figure 4. Transfer characteristics
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Figure 5. Transconductance Figure 6. Static drain-source on resistance
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N-Chanel Power MOSFET

Figure7. Gate charge vs gate-source voltage
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Figure 9. Normalized gate threshold voltage
vs temperature
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Figure 11. Normalized on resistance vs
temperature
Wl TE=-50 C
1
’—ﬂ*”'ﬂﬂ--",ar"'rﬂﬁ—-ﬂ’
0.8 ~=
L] | 250
-
|-
0.6 T k|
A 150 €
"
0.4
0.2
0 1 ? 3 4 5 IsxAd

Figure8. Capacitance variations
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Figure 10. Normalized Bypsg vs temperature
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Figure 12. Source-drain diode forward
characteristic
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Figure 13. Avalanche energy vs temperature
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N-Chanel Power MOSFET

TO-220FP
L
rd
< . . |/ I 00—
\ a
= I
— L3 o |
L6
L7
T )
7 =
© Y
ﬁ. 4
>
gl |
123
L5
L2 L4
~ ol
mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 4.4 46 0.173 0.181
B 2.5 2.7 0.098 0.108
D 25 2.75 0.098 0.108
E 0.45 07 0.017 0.027
F 0.75 1 0.030 0.039
F1 1.15 1.5 0.045 0.067
F2 1.15 1.5 0.045 0.067
G 4.95 52 0.195 0.204
G1 24 2.7 0.094 0.108
H 10 10.4 0.393 0.409
L2 16 0.630
L3 286 30.6 1.126 1.204
L4 9.8 10.6 .0385 0.417
L5 29 36 0.114 0.141
L6 15.9 16.4 0.626 0.645
L7 9 9.3 0.354 0.366
()] 3 32 0.118 0.126
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TO-220
T A
L R
) o] T
¢l
Pins: 1- Gate 2 - Drain
3 - Source 4 - Drain
, INCHES MILLIMETERS
SMUTTMIN. T MAX | MIN_ | MAX
A 170 190 4,37 4,83
b 029 040 0.64 1.02
bl 045 069 [.19 .60
C 014 022 0.35 0.06
D, 080 630 14./3 16.00
E 390 420 9.9] 10.66
o 100 BSC 2,04 BSC
F 045 ISk 1.14 [.40
H T 230 270 0.89 6.89
J 1 090 110 2.29 2./9
K ( 015 0 0.38
L 200 20 12.70 13.97
L1 110 230 2./ 0.84
Lp 139 161 393 408
Q 100 129 .04 3.18
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D?PAK
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mm. inch
DIM.
MIN. TYP MAX. MIN, TYP. MAX.
A 44 46 0.173 0.181
Al 2.49 2.69 0.098 0.1086
A2 0.03 023 0.001 0.009
B 0.7 0.93 0.027 0.036
B2 1.14 1.7 0.044 0.067
C 0.45 0.6 0.017 0.023
cz2 1.23 1.36 0.048 0.053
D 8.95 9.35 0.352 0.368
D1 8 0.315
E 10 10.4 0.393
E1 8.5 0.334
G 4.88 5.28 0.192 0.208
L 15 15.85 0.590 0.625
L2 1.27 14 0.050 0.055
L3 14 1.75 0.055 0.068
24 32 0.094 0.126
R 0.4 0.015
V2 0° ge
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N-Chanel Power MOSFET

DPAK
D R
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FLAT ZONE A2
L2 L4
N B
Il
I i S =
— ET gzt ‘%‘ 24— —- ::G
I I /b=
DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 220 2.40 0.087 0.094
A1 0.90 1.10 0.035 0.043
A2 0.03 0.23 0.001 0.009
£ 0.64 0.90 0.025 0.035
B2 5.20 5.40 0.204 0213
C 0.45 0.60 0.018 0.024
c2 0.48 0.60 0.019 0.024
6.00 6.20 0.236 0.244
6.40 6.60 0.252 0.260
4.40 4,60 0173 0.181
H 9.35 10.10 0.368 0.398
L2 08 0.031
L4 0.60 1.00 0.024 0.039
V2 0° 8° 0° 0°
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L2 L
mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 4.4 46 0.173 0.181
A 249 269 0.098 0.106
B 0.7 0.93 0.027 0.036
B2 1.14 1.7 0.044 0.067
C 0.45 0.6 0.017 0.023
c2 1.23 1.36 0.048 0.053
D 8.95 935 0.352 0.268
e 24 27 0.094 0.106
E 10 10.4 0.393 0.409
L 131 13.6 0515 0.531
L1 348 378 0.137 0.149
L2 127 1.4 0.050 0.055

10



Frl LY

L angstram

N-Chanel Power MOSFET

IPAK
H ]
(3}
< [ 1 I ]
T O
8 <
<
L2 D L
@ o
@ @
4
[ ] “_l __]—:
We—— o #—] ———————————————ﬂ—- —————————————————————————————————————— BT (LR &
- ———
il
DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 22 24 0.086 0.094
Al 09 1.1 0.035 0.043
A3 07 1.3 0.027 0.051
B 0.64 0.9 0.025 0.031
B2 52 54 0.204 0.212
B3 0.85 0.033
B& 03 0.012

B6& 0.95 0.037
C 045 06 0.017 0.023
c2 048 06 0.019 0.023
D 6 6.2 0.236 0.244
E 6.4 6.6 0.252 0.260
G 4.4 46 0173 0.181
H 15.9 16.3 0.626 0.641
L 9 94 0.354 0.370
L1 08 1.2 0.031 0.047
L2 08 1 0.031 0.039
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