VNLOO1A = VNMOO1A = VNNOO2A = VNPOO2A

VNLOO1A = VNMOO1A = VNNOO2A = VNPOO2A — gr

N-Channel Enhancement Mode Siliconix
S00V MOSPOWER "

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

FEATURES Product Summary

m 200°C Rating - Part [PROELECTRON |o  {p

= High Voltage Number | Part Number |5'0SS [Rosen) | Io |Package
. m No Second Breakdown VNLOOTA BUP68 sV [ o [ga

m High Input impedance VNMOO1A BUPG9 400V To-8
= Internal Drain-Source Diode VNNOO2A|  BUP70 450V | 5o lesa

m Very Rugged: Excellent SOA VNPOO2A|  BUPT1 500v

s Extremely Fast Switching

BENEFITS / D
a Reduced Component Count . (;; L
Improved Performance RA ‘N o

Simpler Designs . 2000 C 1 i!z
= Improved Reliability ‘

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

Drain-Source Voltage : Pulsed?

VNLOOTA ... i iinnns 350V VNLOO1A,VNMOO1A . ........ + 16A

VNMOO1A . .......coiiiievnn . 400V » VNNOO2A, VNPOO2A . ........ + 10A

VNNOO2A o oSV Gt o) e A
Drain-Gate Voltage " Gate-Source Voltage ............ + 40V

VNLOOTA ... it 350V C ’

VNMOOTA « - o oo 400y  Total Power Dissipation .......... 175W

VNNOO2A .. oovveeeeeeanannns 450V Linear Derating Factor ... 1.0Wr°c

V'NP002A ..................... 500V Storage and Junction )
D'g'“ (;{U"e"t 1 Temperature........... - 5510200°C

ontinuous : :
N H
VNLOO1A, VNMOO1A ........ +£8.0A '\ mited by package dissipation.
VNNOO2A, VNPOO2A ........ + 6.5A 2. Pulse test—80ys to 300us, 1% duty cycle.
PACKAGE DIMENSIONS
| g [T
e u‘% wos | 2312
0.675 Pl;l‘::S} ‘% ";z%:-
i TN /i
I W7 A _\7_ PIN 1 — Gate
0420 10688 N PIN 2 — Source
T1 \/ g CASE — Drain
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ELECTRICAL CHARACTERISTICS (Tc=

25°C unless otherwise noted)

Part .
Parameter Number Min | Max | Unit Test Conditions
Static
VNLOO1A 350
BV, Drain-S Breakd VNMOo1A 400 v V 0,lp=1mA
rain-Source Breakdown =0,lp=1m
oss = - VNNOO2A | 450 es=01p
VNP002A 500
Vasan) Gate Threshold Voltage All 3 6 Vas=Vps, Ip=1 mA
lgss Gate Body Leakage _ Al 100 nA Vas =30V, Vpg=0
1 Vps = Rated Vpg, Vgs=0
Ipss Zero Gate Voltage Drain Current All mA bs oS *as
25 Vpg = Rated Vpg, Vgs=0, Tc= 150°C
VNLOO1A 2
Vv Drain-S Saturation Volt VNMOO01A v \/ 10V, 2A (Note 1)
rain-Source Saturation Voltage =10V, lp= ote
DS(on) g VNNOOZA S as lp
VNP002A
VNLOO1A 1
Drain-S On Resist VNMOO1A Q V, 10V, Ip=2A (Note 1)
T rain-Source On Resistance =10V, Ip= ote
DS(on) VNNOO2A 15 GS D ’
» VNPOO02A =
Inton) On-State Drain Current All 8 A Vps =30V, Vgs = 10V (Note 1)
Dynamic : .
Ots Forward Transconductance All 25 mS Vps =30V, Ip=2A (Note 1)
Ciss Input Capacitance All 1000
Crss Reverse Transfer Capacitance All 40 | pF Vas=0, Vps =30V, f=1 MHz
Coss Common-Source Output Capacitance All 220
tton) Turn-On Delay Time All 50
1, Rise Time All 50 | . | Voo=200V,1p=2A, R =1009, R, =10g,
Loty Turn-Off Delay Time All 100 (Figure 1)
t Fall Time All 100 '
Drain-Source Diode Characteristics
Typ i
Vgsp Forward On Voltage All -1.2 v Is=—4A, Vgs =0 (Note 1)
t Reverse Recovery Time All 400 ns lp=lg=4A, Vg5 =0 (Figure 2)
Note: Refer to VNDA / 200°C Design Curves (See Section 4)
1. Pulse test—80us to 300us, 1% duty cycle. ’
TEST CIRCUITS FIGURE 2 JEDEC Reverse Recovery Circuit
FIGURE 1 Switching Test Circuit A
A\ A A
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Siliconix VNTOOSA,‘; NSO08A

eorporated VNT009A, VNS009A
MOS POWER N-Channel Enhancement Mode Transistors

-

PRODUCT SUMMARY
v r | BOTTOM VIEW
PART (BR)DSS DS(on) D
NUMBER | (vOoLTS) (OHMS) (AMPS)
. . 20
VNTOOSA 650 1.5 5.77 ok
3o
VNS008A 600 1.5 5.77
VNTO09A 650 2.0 5.0 1 DRAIN (CASE)
2 GATE
VNSO09A 600 2.0 5.0 TO-204AA (TO-3) 3 SOURCE

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

VNT VNS VNT VNS .
Drain-Source Voltage Vbs 650 600 650 600
\
Gate-Source Voltage Vas + 40 + 40 + 40 + 40
Te =26°C 5.77 5.77 5.0 5.0
Continuous Drain Current 'n -
TC =100°C 3.65 3.65 3.16 3.16
A
Pulsed Drain Current! Y] 15 15 14 14
Avalanche Current (see figure 9) A 5.77 5.77 5.0 5.0
Tc =25°C 125 125 125 - 125
Power Dissipation Pp w
TC =100°C 50 50 50 50
Operating Junction & Storage Temperature Range T Tstg -55 to 150
°Cc
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rthuc - 1.0
Junction-to-Ambient RinJA - 80 K/W
Case-to-Sink Rihcs 0.1 -

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
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Siliconix

VNTO08A, VNSO08A

VNTO009A, VNS009A incorporated
ELECTRICAL CHARACTERISTICS (T;=25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage VNT008A,VNTO09A! Vigr)pss 650 - -
Vas = 0, Ip = 2000 pA VNS008A, VNT009A| ‘(EF) 600 - v
Gate Threshold Voitage V.
Vps=Vas. !D= 1000 pA GS(th) 2.0 - 4.0
Gate-Body Leakage
Vps=0, Vgs = +20 V lgss - - 100 nA
Zero Gate Voltage Drain Current |
Vps = V(BR)DSS  Vas =0 DSss - - 2000
Zero Gate Voltage Drain Current | BA
Vps = 0.8 x V(BH)DSS ,Vgs= 0, Ty =125°C DSs - - 2000
On-State Drain Current?2 VNTO008A,VNSO08A| | 5.7 - -
Vps = 10V, Vgs =10V VNTO09A,VNS009A| D(on) 5.7 - - A
Drain-Source On-State Resistance2 VNTO008A,VNSO0BA| 1.2 1.5
Vgs =10V, Ip=3.0 A VNTO09A,VNS009A| DS(on) 1.7 2.0 o
Draln-Source On-State Resistance 2 VNTO08A,VNSO008A| r - 2.4 3.75
Vgs =10V, Ip= 3.0 A, T = 125°C  VNTO09A,VNS009A| DS(on) - 3.4 6.0
Forward Transconductance ?
Vps =15V, Ip= 3.0 A 9t 3.0 3.8 - S(U)
Input Capacitance Vas = 0 Ciss - 1200 1500
OQutput Capacitance Vps =25V Coss - 140 150 pF
Reverse Transfer Capacltaﬁce f=1MHz Crss - 40 50
Total Gate Charge Vps = 0.5 X V{BR)DsS: Qq - 53 75
Vgg=10V, 1= 5.7 A
Gate-Source Charge GS b Q - 12.9 - nC
(Gate charge is essentially gs :
independent of operating
Gate-Drain Charge temperature) Qgd _ 26 _
Turn-On Delay Time Vpp =325V, R = 1308 [ ty(en) _ 15 20
Rise Time 'p= 2.5A Vaen=10V t, - 20 25
Rg=47Q ns
Turn-Off Delay Time ty(off _
(Switohing time s essentially| o °T) 80 8
independent of operating
Fall Time temperature) tf - 45 50

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty=25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbo! Min. Typ. Max. Units
VNTO08A,VNSO008A| | - - 5.77
Continuous Current VNTO09A VNS009A| S - 5.0 R
1 VNTO08A,VNS008A| ! - - 15
Pulsed Current VNTO009A VNS009A| M - - 14
Forward Voltage? VNTO008A,VNSO08A Vsp - - 2.5 v
IF=1g, Vgs=0 VNT009A, VNSO09A - - 2.0
Reverse Recovery Time t
Ig = Ig, dig/dt = 100 A/us m - 400 - ns
Reverse Recovered Charge Q
If = Ig, dIp/dt = 100 A/us " - 2.5 - ue

Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)

2pyise test: Pulse width < 300 usec, Duty Cycle < 2%
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Siliconix
incorporated

VNTO008A, VNS008A
VNTO09A, VNS009A

PERFORMANCE CURVES (25°C Unless otherwise noted)

g¢, — TRANSCONBUCTANCE (S) Ip — DRAIN CURRENT (A)

C — CAPACITANCE (pF)

FIGURE 1: Typical Output Characteristics
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FIGURE 3: Typical Transconductance
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FIGURE 5: Typical Capacitance
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FIGURE 2: Typical Transfer Characteristics
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FIGURE 4: Typlcal On-Resistance
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FIGURE 6: Typical Gate Charge
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VNTO08A, VNSO008A
VNTO009A, VNS009A

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Resistance vs. Junction Temperature

-

Siliconix
incorporated

FIGURE 8: Typical Source-Drain Diode
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MOSPOWER

Siliconix
incorporated

-

PRODUCT SUMMARY

VNTO008D, VNS008D
VNTO009D, VNS009D

N-Channel Enhancement Mode Transistors

PART | V(BR)DSS | "DS(on) I'p TOP VIEW
NUMBER (VOLTS) (OHMS) (AMPS) TO-220AB
VNTO008D 650 1.5 5.77 O
VNS008D 600 1.5 5.77
VNTO09D 650 2.0 5.0
1 GATE
VNSO009D 600 2.0 5.0 2 DRAIN
3 SOURCE 123
ABSOLUTE MAXIMUM RATINGS (Te= 25°C unless otherwise noted)
VNT VNS VNT VNS Uni
PARAMETERS/TEST CONDITIONS Symbol oosb | 008D | oo9p | 009D nits
Drain-Source Voltage Vbs 650 600 650 600
\%
Gate-Source Voltage Vas +40 + 40 + 40 + 40
Te=25°C 5.77 | 5.77 5.0 5.0
Continuous Drain Current )
Te =100°C 3.65 3.65 3.16 3716
A
Pulsed Drain Current’ oM 15 15 14 14
Avalanche Current (see figure 9 ) Ia 5.77 5.77 5.0 5.0
Te =25°C 125 125 125 125
Power Dissipation Po w
TC =100°C 50 50 50 50
Operating Junction & Storage Temperature Range INE Tstg _55 to 150
°C
Lead Temperature (1/16" from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rtnic - 1.0
Junction-to-Ambient RingA - 80 KW
Case-to-Sink Rtncs 1.0 -

TPulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
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VNTO008D, VNS008D Siliconix

VNTO009D, VNS009D Incorporated
ELECTRICAL CHARACTERISTICS (T,=25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage VNTO008D,VNTO09D | BR)DSS 650 - -
Vgs = 0, Ip = 2000 pA VNS008D,VNS009D | (BR) 600 - - v
Gate Threshold Voltage
Vbs= Vas, Ip = 1000 pA Vasi(th) 2.0 - 4.0
Gate-Body Leakage - -
Vps=0, Vgs = +20 V lass 100 nA
Zero Gate Voltage Draln Current _ _
Vps = V(BR)DSS » VGs = 0 'pss 2000
Zero Gate Voltage Drain Current | _ _ 2000 KA
Vps = 0.8 x V(BR)DSS ,Vgs= 0, Tj =125°C Dss
On-State Drain Current?2 VNT008D,VNS008Df | 5.7 - -
Vps = 10V, Vgs =10V VNT009D,VNS009D | 'D(on) 5.7 - - A
Drain-Source On-State Resistance2 VNTO008D,VNSQ08D | - 1.2 1.5
Vgs =10V, Ip=30A VNT009D,VNS009D | 'DS(on) - 1.7 2.0 o
Drain-Source On-State Resistance 2 VNT008D,VNS008D | - 2.4 3.75
Vgs =10V, Ip= 3.0 A, Ty = 125°C  VNT009D,VNS009D| 'DS(on) - 3.4 6.0
Forward Transconductance 2
VDs =15V, Ip= 3.0 A s 3.0 3.3 - S(¥)
input Capacitance Vgs = 0 Ciss - 1200 1500
Output Capacitance Vpg =25V Coss - 140 150 pF
Reverse Transfer Capacitance f=1Mhz Crss - 40 50
Total Gate Charge Vps = 0.5 x V(BR)DSS: Qq - 53 65
Vgg=10V,In= 5.7 A
Gate-Source Charge GS D Q - 12.9 - nC
(Gate charge Is essentially gs
independent of operating
Gate-Drain Charge temperature) Qgq - 26 - -
Turn-On Delay Time Vpp = 325V, R = 1304} td(on) - 15 20
Rise Time D= 2.5A. Vgen=10V t - 20 25
Rg=478 ns
Turn-Off Delay Time td(off) - 80 85
(Switching time Is essentially
independent of operating
Fall Time temperature) ts - 45 50

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty=25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
o I Y
A
1 VNT008D,VNS008D | | - - 15
Pulsed Current VNT008DVNSooeD| M - - 14
Forward Voltage? VNT008D,VNS008D |  vgp - - 2.5 v
Ig=lg, Vgg=0 VNT009D, VNS009D - - 2.0
Reverse Recovery Time t - _
I = Is, diE/dt = 100 A/ps rr 400 ns
Reverse Recovered Charge
If = Ig, dif/dt = 100 A/us Qrr - 2.8 - ite

'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pulse test: Pulse width < 300 usec, Duty Cycle < 2%
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Siliconix
incorporated

PERFORMANCE CURVES (25°C Unless otherwise noted)

9¢, — TRANSCONDUCTANCE (s) lp — ORAIN CURRENT (A)

C — CAPACITANCE (pF)
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FIGURE 1 Typical Output Characteristics
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FIGURE 3: Typical Transconductance
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FIGURE 5: Typical Capacitance
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FIGURE 2: Typical Transfer Characteristics
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FIGURE 6: Typical Gate Charge
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VNT008D, VNS008D
VNTO009D, VNS009D

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Resistance vs. Junction Temperature

Siliconix
incorporated

FIGURE 8: Typical Source-Drain Diode

2.25 > 200 Forward Voltage
G 2.00 —~ 100 T =25%
~ ° - 1 R s
o / = 1 =T = 150°C—]
(=]
;E;175 ‘/// é
28 1.50 = /
e / o
= = / w
+2Z 1.25 g 10
32 / 3
' 100 y T 11
B - I
(1) —
& o ]
0.50 1 I
-50 -10 30 70 110 150 0 3 4 5
Ty — JUNCTION TEMPERATURE (°C) Vsp — SOURCE-TO-DRAIN VOLTAGE (V)
FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area
Current vs. Case Temperature
6 I 100 B=——=T—Frrrn
1
1
1~ T
5 VNT008D, VNS008D = " see note 1
~ 4 N c W E il =z HYi
2 N : SESSEC
- x — 100 ps]
Z 3| VNTO09D, VNSOOSD ;\ 3 Z 3 3 —
g N = ¥ NIANEAS
< N/ 3 -ms_ |
3 , k g SN 1l
| - —]
\ o Te= 25°C SuiALE
1 —— Single Pulse 100 ms
] L1l D
0 oaL_L L[]l [
0 25 50 75 100 125 150 10 100 1000 2000
Tc— CASE TEMPERATURE (°C) Vps — DRAIN-TO-SOURCE VOLT AGE (V)
1Opemtlc.m in this area may be limited by DS (on)
FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case
2
=
o] 1 == S ——
2 E Duty cycle= 0.5 -
- Lt
=g
(==
w % - 0.2 =
—_
S = 0.1 —T T
-
E2 01ESTe -
: = 0. e
E g -0.02 =T
< a
g LA
,
4
0.01 ~[single puise _
10°° 107 1

4-474

-3 02 0
sqlare wave puL® ouration (sec)



