'VNO60OAD = VNOSO1AD = VNO4OOAD = VNO4OIAD

VNO600A,D = VNO601A,D
VNO400A,D = VNO401A,D

MOSPOWER

relay drivers, and audio amplifiers.

Siliconix

N-Channel Enhancement Mode

This power FET is designed especially for switching regulators, converters, solenoid and

FEATURES Product Summary
= Low 'DS(on) Part
BVpss Hps(on) Ip Package
= No Second Breakdown Number
VNOG600A 60V
= High Input Impedance VNOSOOA | asov | 0122 | 18A
= Internal Drain-Source Diode VNOGOIA 60V owe | wa TO-3
® Very Rugged: Excellent SOA VNO40TA 40V -
= Extremely Fast Switching VNOBOOD |~ 60V | o | 18a
: VN0400D 40V TO-220AB
BENEF"'S VNO0601D 60V 0.159 16A
= Reduced Component Count -_YNO401D | 40V
® Improved Performance ._T o
= Simpler Designs ol
G
-® Improved Reliability ﬁ .
ABSOLUTE MAXIMUM RATINGS (TA=25°C unless otherwise noted)
Drain-Source Voltage Gate Current (PeaK)................................ +3A
VNOBOOA,D; VNOBOIAD. .. ...eov v ieeinnininn... 60V g
VNO400A,D; VNO4OAD. . ... 40V Gate-Source Voltage.............................. +40V
Drain-Gate Voltage Po:g{aDlssupahon L 100W
VNOBOOA,D; VNOBO1A, D T AT oow
VNO400A.D; VNOJOTAD. .. vovoo T oy TO-220AB ..o,
Drain Current Continuous ) Linear Derating Factor. .................... ST 0.60W/°C
VNO400A,D; VNOBOOAD. ........ooveienannen.., +18A Operating and Storage Temperature
VNO401A,D; VNOBOIAD............... FEETET TP *16A TO-3. ~55°C to +175°C
— 0, 10,
Drain Gurrent TO-220AB.......ccoviiiiiniiinn.., 55°C to +150°C
Pulsed! ...... ... . i +60A Note 1: Pulse test—80us to 300us, 1% duty cycle.
230
PACKAGE DIMENSIONS @ 0% 0 200
0u7s 0450 (11.43) (5.85) i
| (22,225 ) =] 0250 (6035 l 585 }
o138, max max - ‘ J
13.429),
PIN 1 — Gate | i | 1 ‘
S L ]
PIN2 — 1) 4 0812 500 (1270 ____|
CASE — Drain  o,1\c ::;: Zﬁ: 17.925) ote1 woy 8 (7473
PLANE. 11977 mm—"*‘-" DIAGTaS (359) 250
e e T (6.35)
0675 (17.145) 1177 129.89%)
0655 (16.637)
] 0188 max I ‘ o3
i g 2 exee - s —_— | [
om0 (11176 § [N [ 2 ’ 1 T —
0420 {70668] \-’ N 1 |
’ ’ ~ m 14.089) 100 (2_54) l-__ 045(1.15) T
ozs. (5,715\ oss ! e = a0 PIN 1 — Gate
THE RN N ) A 3% G5 — PIN 2 & TAB — Drain
TO-204AA (TO-3) TO-220AB  Pin 3 — Source
(A Suffix Parts) (D Suffix Parts)
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ELECTRICAL CHARACTERISTICS (Tc =25°C unless otherwise noted)

Parameter I Part Number I Min l Max I Unit I Test Conditions
Static :
VNO600A 60
VNO601A 60
VNO400A 40
VNO401A 40
D in- = =
BVpss rain Source‘ Breakdown VNOGOOD 50 A VGS 0, Ip=1mA
VNO0601D 60
VN0400D 40
VNO0401D 40
Vasih) Gate Threshold Voltage All 2 4.5 \ Vps =Vgs, Ip=1mA
lgss Gate Body Leakage All 100 | nA Vgs =30V, Vpg=0
; 1 Vas =0, Vpg = Rated V,
| Zero Gate Voltage Drain Al mA GS= 7, DS DS
bss Current 4 Vas =0, Vps = Rated Vpg, Tc =150°C
VNO600A,D 148 B R
i : VNO400A,D i
V, Drain-Source Saturation r v Vgs = 10V, Ip=12A
DS(on) Voltage' VNOBO1A,D 18 GS D
VNO0401A,D ’
VNO600A,D 012
Drain-Source On VNO400A,D . = -
r Q Vgs =10V, Ip=12A
DSem  Resistance’ VNOGOTA,D es="1 b
VNO401A,D 0.15
Ipon) _ On-State Drain Current! All 18 A Vgs = 10V, Vpg =25V
Dynamic
Forward Transcon-
=25V, lp=12A
Ofs ductance! All 3 mS | Vps=25V, Ip=12A (Note 1)
Ciss Input Capacitance All 1200
Reverse Transfer
Crss Capacitance All 200 | pF Vps =25V, Vgg =0, f = 1MHz
Common-Source Output
Coss Capacitance All 509
taion) Turn-on Time All 30
t Rise Time Al 150 | s | Vop=30V,Ip=12A, R =242 Rg=102
tat  Turn-off Time All 100 (Figure 1)
t Fall Time All 100 .
Draln-Source Diode Characteristics
Typ
Vsp Forward ON Voltage' All -1.5 v ls=-12A, Vg =0
Ig=40A, Vgg =0, di/dt = 100A/uS
ter Reverse Recovery Time All 300 ns (;igure 2) GS H

Note 1: Pulse test —80us to 300us, 1% duty cycle

TEST CIRCUITS

FIGURE 1. Switching Test Circuit
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FIGURE 2. Reverse Recovery Test Clrcult
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VNOSOOA = VNOSO1A = VNAOOA = VN1001A = VN1200A = VN1201A
VNO80O0D =VN0801D = VN100D = VN1001D = VM41200D = VN1201D

VNO8OOA

VNO8O1A = VN1000A = VN1001A [ s
VN1200A

VN1201A _ Siliconix
VNO8OOD = VNO801D = VN4000D ®= VN41001D
VN41200D = VN1201D

120V mdsrower "

These power FETs are designed especially for audio amplifiers, power converters, and
drivers for motors, solenoids and relays.

Product Summary

FEATURES Part
BVpss Rpsion) Ip Package
= No Second Breakdown v':;;';:;; —
n High Input Impedance ~VN08ooD | 0182 | 1A
s Internal Drain-Source Diode ~vnosoa | 2V .
_VNOBO1A | 0250 | 12a 193
= Very Rugged: Excelient SOA VNO801D T TO-220
m Extremely Fast Switching VN1000A 0180 | 14a JOS
VN1000D 100V : TO-220
BENEFITS VN1001A 0250 | 12a 103
s Reduced Component Count 0 z:“:gggi’ ' Ig‘zm
= Improved Performance o_l._f ~VN1200D | 0182 | WA oo
m Simpler Designs ¢ 'tl VNizoa ] 120V Tos3
= Improved Reliability S TVN1201D 0252 | 12A I
ABSOLUTE MAXIMUM RATINGS (Tc = 25°C unless otherwise noted)
Drain-Source Voltage Drain Current
VNOBOOA,D; VNOBOTAD. . ..ot it 80V Pulsed (80us to 300us, 1% duty cycle)... .......... +56A
VN1000A,D; VN1001AD................ e 100V Gate Current (Peak). .. .......oovueerennenanrnnnnns +3A
VN1200A,0; VN1201AD. ...t 120v Gate-Source Voltage. .....................ccuun... 40V
Drain-Gate Voltage Power Dissipation
VNOBOOA,D; VNOBOTAD. . ..ot iinean. 8oV Lo P 100W
VN1000A,D; VN100TAD. ..., 100v TO-220AB ... uneite ettt 75W
VN1200A.D; VNI201AD. ... 120v Linear Derating Factor.......................... 0.60W/°C
Drain Current Continuous Operating and Storage Temperature
VNOBOOA,D; VN1000A,D; VN1200A,D. ............... +14A TO-3. ittt -55°C to +175°C
VNOB01A,D; VN1001A,D; VN1201AD................ +12A TO-220AB. ...ttt —55°Cto +150°C
PACKAGE DIMENSIONS
0450 (171.43) 2%
r—;étgzsslﬂ 020 1635 % :"J_g‘:: (Z_:; % %g’;f
0.135 max MAX 16:3%) |
(3.429)
— T i T
. U oo 1100 4 lg-g;; )
ATING 0.038 y 500 (12700 |
PLANE 1197 /3%’2‘ st 3% 7
0675 (717.145) biﬁ @M o1 Y:;
0655 (16637 | \
0188 MAX 045 (115)
q};\ gb’r’nf'suos 380 11966; 2:—1-.010 "
oao (11176 § [N [ 2 k) IW; z
0420 (70.668) QJ T 1 — $
N |
‘ ’ ~ 0._I61 (4.089) ™ 250 045 (1.15) '
0.181  (3.835 R —]
:%:—:- :‘;;k 0525 ;sMAX ’ e l._slﬂ (14.23)
’ 297 sotTom view (13.335) "% (7651
PIN 1 — Gate PIN 1 — Gate
PIN 2 — Source PIN 2 & TAB — Drain
TO-3 CASE ~ Drain T0-2-20AB PIN 3 — Source
(A Suffix Parts) (D Suftfix Parts)
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ELECTRICAL CHARACTERISTICS (Tc =25°C unless otherwise noted)
Parameter |Part Number| Min | Max | unit | Test Conditions
Static
VNOUBOUA,
Drain-Source Breakdown vhoso1AD | 80
- VNT0G0A, Vgs=0, 1,=1mA
BVoss o, tage | VN10OTA, 100 v Gs D
VN1200A.0 [ 120
VN1201A
Vasiny Gate Threshold Voltage All 2.0 45 v Vas= Vps, Ip=1mA
lgss  Gate-Body Leakage All 100 nA Vgs =30V, V=0
| Zero Gate Voltage Drain A 1.0 mA Vpg = Rated Vg Vo =0
PSS Current I 4.0 Vps= Rated Vo Vo =0, T = 150°C
VNOBOOA.D
Drain-Source ON-State VN}%&B 216
Vosion . v Vgs= 10V, 15=12A
Voltage VN9BRIA
VNT1001 3.0
VN1201A,.D
VNO800A,D
r Drain-Source On VN}gOOﬁ.% 018 Q Vo= 10V, 1= 12A
DS Resistance T A, as "o
VN1001A,D 0.25
VN1201A,D
lpony  On-State Drain Current! Al 14 A Vps =25V, V5= 10V
Dynamic
Ois Forward Transconductance! All 3.0 S Vps =25V, 1,=6A
Ciss Input Capacitance All 1200
Reverse Transfer
C All
"*  Capacitance 200 pF | Vgs=0, Vpg=25V, f=1MHz
Coss Output Capacitance All 600
taom  Turn-On Delay Time All 30
t Rise Time All 150 - ~ - -
4 ns Vpp =60V, Ip®12A, R =5Q, Rg-1OQ
taoty  Turn-Off Delay Time All 100
. (Figure 1)
t Fall Time All 100
Drain-Source Diode Characteristics ’ ;
Typ Unit
Vsp Forward On Voltage! -1.5 v lg=—30A, Vgs =0
t, Reverse Recovery Time 300 ns Ig=30A, V55 =0, di/dt = I00A/us (Figure 2)
Note 1: Pulse test — 80 s to 300 s, 1% duty cycle Refer to VNDA12 Design Curves (See Section 4)
TEST CIRCUITS FIGURE 2 JEDEC Reverse Recovery Circuit
FIGURE 1 Switching Test Circuit
o ——AAA
500 di/dt Adjust
(1-274M)
* 5T0S50uF
o 1 IN4933 B aé _ PryAdjust s
r T I ‘
T | ~ s
| T ! ) 2400 IN4001
+
| [ + cs | 40004 F ::_ g '
| b |
L) _ | R < 0250
l e L L < 0.0uH
| | jcmeurr = | Shdla
PULSE UNDER
Leenemator| |Test  __ _ _ _J AV
PW. =145 Cg <50 pF IN4723 2N4204
DUTY CYCLE = 1% | SCOPE
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VN3500A.D = VN3501A.D = VNAGOOA.D = VNAOO1A.D

VN3500A = VN3501A = VN40OOOA = VN4001A
VN3500D = VN3501D = VN4000D = VN4001D

g

Siliconix

N-Channel Enhancement Mode
400V MosPower

These power FETs are designed especially for offline swutchmg regulators converters,

solenoid and relay drivers.

FEATURES Product Summary
= High Voltage Part |PROELECTRON(g, o Ip | Package
= No Second Breakdown Number | Part Number Ston)
m High Input Impedance VN3500A BUP60 19 |eA |-TO3
= Internal Drain-Source Diode VN3500D 250V T0-220
m High Threshold for Noise Immunity VN3501A BUPG1 150 |sa [TO3
m Very Rugged: Excellent SOA X:mi e 10-220
» Extremely Fast Switching 100 |6A 22
VN4000D 400V T0-229
VN4001A BUPE3 TO-3
15Q |[5A ——m
BENEFITS , VN4001D T0-220
m Reduced Component Count )
m Improved Performance g
m Simpler Designs Go—J;ﬁ
= Improved Reliability by
ABSOLUTE MAXIMUM RATINGS (Tc = 25°C unless otherwise noted)
Drain-Source Voltage GateCurrent(Peak) ...........c..coiiiiiiiiiiiiinnn +3A
VN3500A, D; VN3S501A, D. . ... 350V Gate-SourceVoltage .................ccoiiiiiiin + 40V
VNO40OA, D; VN4OO1A, D. ... 400V Total Power Dissipation, ASuffix .................... 125W
Drain-Gate Voltage Linear DeratingFactor ....................... 0.833W/°C
VN3500A, D; VN3501TA, D. .. oeiiiiienees 350V Total Power Dissipation, D Suffix ........ e e, 75W
VNA4000A, D; VN40O1A,D............. e 400V Linear Derating Factor .....................o0t. 0.6W/°C
Drain Current Storage and Junction Temperature
Continuous? ASuffix ... —55°Cto +175°C
VN3500A, D; VN4OOOA, D. . ... +6A DSuffix ........coiiiiiiiiiii —-55°Cto +150°C
VN3501A, D; VN4OO1A,D. . ...t +5A
Pulsed? Notes: -
ASUffix. ... e +16A 1. Limited by package dissipation.
DSuffix ...cooviiiiiiiii e +10A 2. Pulse test —80us to 300us, 1% duty cycle.
PACKAGE DIMENSIONS
0.450 (17.43)
,,32‘27:5,.. 0250 (6.35) I
MAX 020 (2. 270
PIN1 — Gate  moe ™% - ey il
PIN 2 — So - , i | o
CASE — Drain ] 0312
- T —7
A e f 3@ 201 PIN1— Gate
0875 (17.145) : - onlsl (109 258 PIN 2 & TAB — Drain
0.655 [(16.637) 16.35) PIN 3 — Source
0.188 MAX
* ) gO’T’:‘ENDS
oaa0 11176 §  fin [ 2 l o 019
0420 (10,668 " T o |+ P l
~ 9101 A 1
I (& 15.715\ oszso.m 13.835] l e '
0208 16.207) poorom view (13.335) RMAX :% g_f_g_. I.—
TO-204AA (TO-3) s (a9 | TO-220AB
(A Suffix Parts) (D Suffix Parts)
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ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

Parameter N::;.' Min | Max | Unit Test Conditions
Static
WasoiA. D | 350 - o
BVpgs Drain-Source Breakdown V[ Vgs=0,lp=1mA
VN4000A, D 400
- VN4001A, D
Vgsqny Gate Threshold Voltage All 3 6 v Vas=Vps, Ip=1mA,
lgss Gate Body Leakage All 100 NA | Vgs=30V, Vps=0
lpss Zero Gate Voltage Drain Current All ! mA Vos = Rated, Vos, Vg5 =0
25 Vps = Rated Vpg, Vgg=0, To=150°C
VN3500A, D 3
Vbsn) Drain-Source Saturation Voltage x:;gg?:‘ g P v Vgs=10V, Ip=3A (Note 1)
VN4001A, D :
VN3500A, D 1
Tpsn) Drain-Source On Resistance VN4000A, D Q | Vgs =10V, Ip=3A (Note 1)
VN3501A, D 15
VN4001A, D
Ibton) On-State Drain Current All 8 A Vps =25V, Vgg = 10V (Note 1)
' Dynamic
Ots Forward Transconductance All 2.5 mS | Vpg=25V, Ip=3A (Note 1)
Ciss Input Capacitance Al 1000
Crss Reverse Transfer Capacitance All 40 PF [ Vas=0, Vpg=25V, f=1MHz
Coss Common-Source Output Capacitance All 220
taon) Turn-On Delay Time All 50
tr Rise Time All 50 ﬁs : an =200V, Ip=1A, R,_.‘—. 67Q, Ry=10Q
tyoty  Turn-Off Delay Time All 100 (Figure 1)
te Fall Time All B 80
Drain-Source Diode Characteristics
Typ .
Vsp Forward ON Voltage Al -1.2 \" lg =—4A, Vg5 =0 (Note 1)
te Reverse Recovery Time All 400 ns Ip=lp=4A, Vgs =0 (Figure 2) )
Note: Refer to VNDA40 Design Curves (See Section 4)

1. Pulse test: 80 us to 300 s, 1% duty cycle.

TEST CIRCUITS

FIGURE 1 Switching Test Circuit

PW. =1 Cg <50 pF

FIGURE 2 JEDEC Reverse Recovery Circuit

—AAA
50Q di/dt Adjust
(1-27 uH)
k v + 570 50uF
IN4933 2 T - HproAdiust )
~ ; —e
< 2400 I
+ & " 1N4001
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- <
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L £001uH
J|< ) ¢ i¢ VWA
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SCOPE
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VN4501A = VN4501D = VN4502A = VN4502D
VNSOO01A = VNS001D = VN5002A = VNS002D

VN4501A = VN4501D = VN4502A = VN4502D ¢F
VNS5001A = VN5001D = VN5002A = VN5002D siliconix

500V l\-/fg:grl;egn“hlcgﬁemem Mode

These power FETs are designed espeC|aIly for offline switching regulators, converters,
solenoid and relay drivers.

FEATURES Product Summary

= High Voltage Part |PRO ELECTRON[. . | ' Ipack

m No Second Breakdown Number | Part Number Dss |MDs(on) | 'D |Fackage

= High Input Impedance VN4501A BUP64 152 lasalTO2

m Internal Drain-Source Diode VN4501D ' 7 T0-220

. M . 450V

m High Threshold for Noise Immunity VN4502A BUPE5 9o | an|TO3

= Very Rugged: Excellent SOA VN4502D TO-220

a Extremely Fast Switching VN5001A BUP66 159 |asalTO3

VN5001D 500V TO-220

BENEFITS VNS5002A BUP67 a0 | aalTO3

m Reduced Component Count VNS0020 T0-220

s Improved Performance

m Simpler Designs O.JJ

- age G

= Improved Reliability #I

ABSOLUTE MAXIMUM RATINGS (Tc=25°C unless otherwise noted)

Drain-Source Voltage GateCurrent(Peak) . ........... .. . +3A
VN4501,VN4502. ... 450V Gate-Source Voltage. . .. ..ot +40V
VNBOOT, VNB002 . . . . oo oo e eee e 500V

Drain-Gate Voltage
VN450T,VNAS502. . . ..o 450V Maximum Power Dissipation
VNBO00T, VNBO02 . . . .. oo ooeeeee oo 500V Linear Derating Factor - .. ...

Drain Current Continuous Operating and
VN4501A,D; VNSOO1IAD ... ... an +45A Storage Temperature ............. —-55°C to |-40°C to
VN4502A,D; VNSOOTAD. . ... vveeeeeaeaaaeaennnns +4A +175°C | +150°C
Puised (80 xs-300 us, 1% duty cycle) ............. + 10A

PACKAGE DIMENSIONS

0.4 1114
0.875 50 B ?;) ! A 2%
(22 225 635/ 020 (051
MA. ' 055 (199 270 080 (2.04)
0.135 pmax 15.85) 115 (292)
13.429) l 16.85¢
r_:: } T ]
U oo mon’J 0.312
SEATING 0038 (0.965! VMg,zNj’
500 (1270}

PLANE 1.197 130.404) s e
T ALl ipts f
'|.'|77 129.896) 0.161 (408)
0675 (17.145) DIAGTI (354 250
(16.637) | \ 16.35
0.188
4775 MAX
BOTHENDS K
380 (968 ——————=
420 (10.66) 1
' T
0.161  /4.085) l
0151 (3835

0655 (16.637)
3 045 (1.15) T
00 259 |
RMAX 38 G|

0440 (11.176) '

0420 (70.668/

0.225 (5.715)
0205 (5207

eoTTOM ViEW (12.335) 560 (1423
T0-3 850 (1651)
PIN 1 — Gat - PIN 1 — Gat
Toe TO-204AA (TO-3) IN1-~-Gate 0-220AB
PIN 2 — Source o PIN 2 & TAB — Drain
CASE — Drain (A Suffix Parts) PIN 3 — Source D Suflx Parts)
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise noted)

GZOOSNA = VZOOSNA = dVOOSNA = VI00SNA

rabVdaled, INF.\

Part . . .
Parameter Number Min Max | Unit Test Conditions
_ Static
VN4501A, D
. VN4502A, D 450 s
BVpgss Drain-Source Breakdown Vas=0, Ip=1.0 mA
VN5001A, D 500 v
) < VN5002A, D
Vgsam  Gate Threshold Voltage All 30 | 6.0 Vos=Vas, Ip=1mA
lgss Gate-Body Leakage All 100 nA Vs =30V, Vpg =0
. 1.0 Vps = Rated Vpg, Vgg=0
Ipss Zero Gate Voltage Drain Current All mA bs b$ 768
4.0 Vps = Rated Vpg, Vgs=0, To=150°C
Inion) On-State Drain Current’ All 6.0 A Vps =25V, Vgg= 10V - 7
VN4501A, D 3 0‘ :
v Drain-§ Saturation Voltage! |00t A D : V| Vgg=10V, Ip=2.0A
rain-Source Saturation Voltage = ,lp=2:
pstom 9 VN4502A, D 0 es °
VN5002A, D ’
VN4501A, D 15
i in- R VN5001A, D .
foson Stat.uc Draur: Source On-State 0 Vgs= 10V, Ip= 2.0
Resistance VN4502A, D 50
VN5002A, D !
Dynamic
Its Forward Transconductance' All 25 S Vps =25V, Ip=2.0A
Ciss Input Capacitance 1000 .
Coss Output Capacitance All 220 pF | Vgs=0, Vpg=25V, f=1 MHz
Crss Reverse Transfer Capacitance 40
taon Turn-On Delay Time All’ 50
t Rise Time All % | e Vpp =200, ip=2A, R = 1009, Ry = 109
[ Turn-Off Delay Time All 100 (Fig 1)
t¢ Fall Time All 100
Drain-Source Diode Characteristics
Typ
Vsp Forward On Voitage' All -1.2 V | lg=-4A,Vgs=0 ‘
e Reverse Recovery Time All 400 ns lp=lg=4A, Vgg=0 (Fig 2)
Note: Refer to VNDAS50 Design Curves (See Section 4)
1. Pulse test: 80 ,5-300 us, 1% duty cycle.
FIGURE 1 Switching Test Circuit FIGURE 2 Reverse Recovery Test Circuit
A'AVA'
s0Q a1 dt Adjust
_I (127 uH)
- = + 57050,.F
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