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N-Channel Power MOS FETs

PACKAGE
BREAKDOWN T0-3 T0-220 TO-39 T0O-52 TO-237
800V, IVNB200KNW/X | IVN6200CNW/X
700V 2.5A, 6Q 2.5A, 6Q
500V, IVN6200KNS/T/U | IVN6200CNS/T/U | IVNBOOOTNS/T/U | IVNB300SNS/T/U | IVNB300ANS/T/U
450V, 5A, 1.5Q 5A, 1.5Q 1A, 4Q 0.1A, 75Q 0.1A, 75Q
400v IVNBOOOKNS/T/U | IVNBOOOCNS/T/U | IVNB100TNS/T/U
2A, 4Q 1.75A, 4Q 0.3A, 15Q
250V, IVNG6200KNM/P IVN6200CNM/P IVN6300SNM/P IVN6300ANM/P
200V 10A, 0.5Q 10A, 0.5Q 0.12A, 25Q 0.12A, 25Q
100V, IVN6200KNE/F/H | IVNB200CNE/F/H | IVN5200TNE/F/H | IVN5000SNE/F/H | IVN5000ANE/F/H
80V, 10A, 0.25Q 10A, 0.25Q 4A, 0.5Q 0.9A, 2.5Q 0.7A, 2.5Q
60V
IVN5200KNE/F/H | IVN5201CNE/F/H | IVN5000TNE/F/H | IVN6300SNE/F/H | IVN6300ANE/F/H
5A, 0.5Q 5A, 0.5Q 1.2A, 2.5Q 0.25A, 7.5Q 0.25A, 7.5Q
2nd Source Products
Non-Zener Zener Zener Zener Zener
TO-39 TO-39 TO-202 TO-237 Quad
v VN35-99AK VN30-90AB VN40-89AF VN10KM VQ1000CJ
to
35V
2N6660-1
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Technology Description

Conventional VMOS devices begin to exhibit a high failure rate when operating at
voltages greater than 150V, and the groove spacing required to allow such voltages
makes the die size impractical. To alleviate these problems, Intersil has developed a
vertical DMOS (double diffused MOS) process which is capable of handling voltages
up to 800V. This structure, shown below, begins with an n~ epi layer grown on an n*
substrate. Regions of p~ are then diffused, and inside these, regions of n*. A silicon-
gate is embedded in SiO, and the source and gate metallization are then added to
complete the device. The current flow is at first vertical and then horizontal, with the
drain on the n* substrate. The result is a structure which features both low ON
resistance and low gate resistance.

N epi

T‘ N+ SUBSTRATE $

CURRENT FLOW |
DRAIN

SOURCE
Vertical DMOS Structure

NOTE: Several different geometries have been developed, each to suit a particular requirement. The
number in the lower right hand corner of the box containing the schematic, etc., refers to the
specific geometry used for that device. See the geometry section in the back of the book.
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Intersil Part Numbering System

In addition to a wide assortment of second-source Power MOSFET devices, Intersil
also manufactures products numbered according to the following system.

With the exception of parts in die and wafer form, part numbers are available as
contained in the current Intersil OEM price list. Contact the nearest Intersil Sales
Office or authorized representative for price and availability information on dice

and wafers.

IV N 620 C N

X
-[—— Breakdown Voltage

Z if Zener
N if Non-Zener

Package Code

Geometry Number

N or P Channel
Intersil Power MOSFET

BREAKDOWN VOLTAGE PACKAGE CODES

A 20 N 225 TO-237 (92+) A
B 30 P 250 TO-202 B
c 35 Q 300 TO-220 c
D 40 R 350 DICE D
E 60 S 400 TO-66 H
F 80 T 450 TO-3 K
G 2 U 500 TO-52 s
H 100 Vv 600 TO-39 T
J 125 w 700 WAFER w
K 150 X 800

L 175 Y 900

M 200 z 1000

Second-Source Part Numbers
Refer to current Intersil price list for available VN series part numbers.

Contact the nearest Intersil Sales Office or authorized representative for price and
availability information on second-source dice and wafers.




INTERSIIL /750 Optional Hi-Rel

Process Flow

PRESEAL VISUAL
M2072

STABILIZATION BAKE
M1032 (24 HRS. @150°C)

TEMPERATURE CYCLE
M1051 (20 CYCLES -65°C TO 200°)

CONSTANT ACCELERATION
M2006 (20KG’S, Y1 AXIS)

I

FINE LEAK
M1071 (COND. H)

I
GROSS LEAK
M1071 (COND. C4)
I
100% ELECTRICAL
DC @ 25°C
I
BURN-IN HTRB
M1039 (168 HRS. @ 150°C)
I
100% ELECTRICAL
DC @25°C
]

QA LOT ACCEPTANCE
¢ VISIMECH M1071 LTPD =5

*DC @25°C LTPD=5
*DC @ 125°C LTPD=10
eDC@ -55°C LTPD=10
I
DATA PREP

¢ C OF C WITH SHIPMENT
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POWER MOS CROSS-REFERENCE GUIDE

NEAREST NEAREST NEAREST
INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
2N4881 IVN6100TNS IRF332 IVN6200KNS IRF730 IVN6200CNS
2N4882 IVN6100TNS IRF333 IVN6200KNS IRF731 IVN6200CNS
2N4883 IVN6100TNS IRF350 IVN6400KNS IRF732 IVN6200CNS
2N4884 IVN6100TNS IRF351 IVN6400KNS IRF733 IVN6200CNS
2N4885 IVN6100TNS IRF352 IVN6400KNS IRF820 IVN6000CNU
2N4886 IVN6100TNS IRF353 IVN6400KNS IRF821 IVN6OOOCNT
2N6656 IVN5200KND IRF420 IVN60OOKNU IRF822 IVN60OOCNU
2N6657 IVN5200KNE IRF421 IVN6OOOKNT IRF823 IVN6OOOCNT
2N6658 IVN5200KNF IRF422 IVN600OKNU IRF830 IVN6200CNU
2N6659 2N6660 IRF423 IVNBOOOKNT IRF831 IVN6200CNT
2N6660 2N6660 IRF430 IVN6200KNU IRF832 IVN6200CNU
2N6661 2N6661 IRF431 IVN6200OKNT IRF833 IVN6200CNT
BD512 i IRF432 IVN6200KNU IRF9130 -
BD522 VN66AF IRF433 IVN6200KNT IRF9131 "
BS170 IVN5000AND IRF450 IVN6400KNU IRF9132 -
BS250 . IRF451 IVN6400OKNT IRF9133 "
HPWR6501 IVN640OKNT IRF452 IVN6400KNU IRF9520 o
HPWR6502 IVNG6400KNS IRF453 IVN6400OKNT IRF9521 "
HPWR6503 IVN6200KNT IRF510 IVN5201CNH IRF9522 o
HPWR6504 IVN6200KNS IRF511 IVN5201CNE IRF9523 "
IRF120 IVN6200KNH IRF512 IVN5201CNH IRF9530 o
IRF121 IVN6200KNE IRF513 IVN5201CNE IRF9531 )
IRF122 IVN5201KNH IRF520 IVN6200CNH IRF9532 -
IRF123 IVN5201KNE IRF521 IVN6200CNE IRF9533 o
IRF130 IVN6200KNE IRF522 IVN5200CNH IVN5S000AND IVNS000AND
IRF131 IVN6200KNH IRF523 IVN5200CNE IVN5000ANE IVN5000ANE
IRF132 IVN6200KNE IRF530 IVN6200CNH IVN5000ANF IVN5000ANF
IRF133 IVN6200KNM IRF531 IVN6200CNE IVN5000ANH IVN5000ANH
IRF150 " IRF532 IVN6200CNH IVN5000BND -
IRF151 h IRF533 IVN6200CNE IVN5000BNE ”
IRF152 h IRF610 IVN6100CNM IVN5000BNF "
IRF153 " IRF611 IVN6100CNM IVN5000SND IVN5000SND
IRF220 IVN6200KNM IRF612 IVN6100CNM IVN5000SNE IVN5000SNE
IRF221 1IVN6200KNM IRF613 IVN6100CNM iIVN5000SNF IVN5000SNF
IRF222 IVN6200KNM IRF620 IVN6200CNM IVN5000SNH IVN5000SNH
IRF223 IVN6200KNM IRF621 IVN6200CNM IVN5000TND IVN5000TND
IRF230 IVN6200KNM IRF622 IVN6200CNM IVN5000TNE IVNS000TNE
IRF231 IVN6200KNM IRF623 IVN6200CNM IVNS000TNF IVN5000TNF
IRF232 IVN6200KNM IRF630 IVN6200CNM IVN5000TNH IVN5000TNH
IRF233 IVN6200KNM IRF631 IVN6200CNM IVN5001AND IVN5000AND
IRF250 IVN6400KNM IRF632 IVN6200CNM IVN5S001ANE IVNS001ANE
IRF251 IVN6400KNM IRF633 IVN6200CNM IVN5001ANF IVN5CO1ANF
IRF252 IVN6400KNM IRF710 IVN60OOCNS IVN5001ANH IVN5001ANH
IRF253 IVN6400KNM IRF711 IVNBOOOCNS IVN5001BND "
IRF320 IVN60OOKNS IRF712 IVN60OOCNS IVN5001BNE "
IRF321 IVN60OOOKNS IRF713 IVN6OOOCNS IVN5001BNF ”
IRF322 IVN60OOKNS IRF720 IVN60OOCNS IVN5001SND IVN5001SND
IRF323 IVNB60OOKNS IRF721 IVNB0OOOCNS IVN5001SNE IVN5001SNE
IRF330 IVN6200KNS IRF722 IVN60OOCNS IVN5001SNF IVN5001SNF
IRF331 IVNG6200KNS IRF723 IVNB0OOOCNS IVN5001SNH IVN5001SNH

“*Consult factory
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NEAREST NEAREST NEAREST

INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD  EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
IVN5001TND IVN5001TND IVN6200KNE IVN6200KNE SD205DB VNB6AK
IVN5001TNE IVN5001TNE IVN6200KNF IVN6200KNF SD220H IVNS000TNE
IVN5001TNF IVN5S001TNF IVN6200KNH IVN6200KNH VNO104N2 IVN5000TND
IVN5001TNH IVN5001TNH IVN6200KNM IVN6200KNM VNO104N3 IVN5000AND
IVN5200HND IVN5200HND IVN6200KNP IVN6200KNP VNO104N5 VN46AF
IVN5200HNE IVN5200HNE IVN6200KNS IVN6200KNS VNO106N2 VNE7AK
IVN5200HNF IVN5200HNF IVNG6200OKNT IVN6200KNT VNO106N3 IVN5000ANE
IVN5200HNH IVN5200HNH IVN6200KNU IVN6200KNU VNO106N5 VN66AF
IVN5200KND IVN5200KND IVN6200KNW  IVN6200KNW VNO106N6 VQ1000CJ
IVN5200KNE IVN5200KNE IVNB200KNX IVN6200KNX VNO108N2 VN99AK
IVN5200KNF IVN5200KNF IVN6300ANE IVN6300ANE VNO108N3 IVN5000ANF
IVN5200KNH IVN5200KNH IVN6300ANF IVN6300ANF VNO108N5 VN8SAF
IVN5200TND IVN5200TND IVN6300ANH IVN6300ANH VNO108N6 >
IVN5200TNE IVN5200TNE IVN6300ANM IVN6300ANM VNO109N2 IVN5000TNH
IVN5200TNF IVN5200TNF IVN6300ANP IVNG6300ANP VNO109N3 -
IVN5200TNH IVN5200TNH IVN6300ANS IVN6300ANS VNO109N5 >
IVN5201CND IVN5201CND IVN6300ANT IVN6300ANT VNO204N1 IVN5200KND
IVN5201CNE IVN5201CNE IVN6300ANU IVN6300ANU VN0204N2 IVN5000TND
IVN5201CNF IVN5201CNF IVN6300SNE IVN6300SNE VNO0204N5 IVN5200CND
IVN5201CNH IVN5201CNH IVN6300SNF IVN6300SNF VNO206N1 IVN5200KNE
IVN5201HND IVN5201HND IVN6300SNH IVN6300SNH VNO206N2 IVN5000TNE
IVN5201HNE IVN5201HNE IVN6300SNM IVN6300SNM VNO206N5 IVN5200CNE
IVN5201HNF IVN5201HNF IVN6300SNP IVN6300SNP VNO208N1 IVN5200KNF
IVN5201HNH IVN5201HNH IVN6300SNS IVNB6300SNS VNO208N2 IVN5000TNF
IVN5201KND IVN5201KND IVN6300SNT IVN6300SNT VNO208N5 IVN5200CNF
IVN5201KNE IVN5201KNE IVN6300SNU IVN6300SNU VNO209N1 IVN5200KNH
IVN5201KNF IVN5201KNF IVN6660 IVN6660 VNO209N2 IVN5000TNH
IVN5201KNH IVN5201KNH IVN6661 IVN6661 VNO209N5 IVN5200CNH
IVN5201TND IVN5201TND MTM1224 IVN6200KNE VNO330N1 IVNG60OOKNR
IVN5201TNE IVN5201TNE MTM1225 IVN6200KNH VNO330N2 IVNB0OOOTNS
IVN5201TNF IVN5201TNF MTM474 IVN6200OKNT VNO330N5 IVNBOOOCNS
IVN5201TNH IVN5201TNH MTM475 IVN6200KNU VNO335N1 IVN60OOKNR
IVN6OOOCNS IVN6200CNS MTM564 IVN6200KNS VNO335N2 IVN6000TNS
IVN60OOCNT IVN60OOCNT MTM565 IVN6200KNS VNO335N5 IVN600OOCNS
IVN600OOCNU IVN600OCNU MTP1224 IVN6200CNE VNO340N1 IVN600OKNS
IVN60OOKNR IVN600OKNR MTP1225 IVN6200CNH VNO340N2 IVN60OOTNS
IVNB60OOKNS IVNB0OOKNS MTP474 IVN6200CNT VNO0340N5 IVNB0OOCNS
IVN6OOOKNT IVNGOOOKNT MTP475 IVN6200CNU VNO345N1 IVN60OOOKNT
IVN60OOKNU IVN600OKNU MTP564 IVN6200CNS VNO345N2 IVNB0OOOTNT
IVN600OTNS IVNB60OOTNS MTP565 IVN6200CNS VNO345N5 IVN60OOCNT
IVN6OOOTNT IVN6OOOTNT PVv210 VN35AK VNO430N1 IVN6200KNS
IVN6000TNU IVN600OTNU PV211 VN67AK VNO435N1 IVN6200KNS
IVN6100TNS IVN6100TNS PVv212 VN99AK VNO440N1 IVN6200KNS
IVN6100TNT IVN6100TNT S75V02 * VNO0445N1 IVNB6200OKNT
IVN6100TNU IVN6100TNU S75V03 VN88AF VN10KE IVN6300SNE
IVN6200CNE IVN6200CNE SD1002KD IVN6200KNT VN10KM VN10KM
IVN6200CNF IVN6200CNF SD1011KD IVN6200KNS VN1204N1 IVN5200KND
IVN6200CNH IVN6200CNH SD1012KD IVN6200KNS VN1204N2 IVN5200TND
IVN6200CNM  IVN6200CNM SD1021KD IVN6200KNS VN1204N5 IVN5201CND
IVN6200CNP IVN6200CNP SD1100DD IVN6100TNT VN1206N1 IVN5200KNE
IVN6200CNS IVN6200CNS SD1100HD IVN6100TNT VN1206N2 IVN5200TNE
IVN6200CNT IVN6200CNT SD1101DD IVN6100TNS VN1206N5 IVN5201CNE
IVN6200CNU IVN6200CNU SD1101HD IVN6100TNS VN1208N1 IVN5200KNF
IVN6200OCNW  IVN6200CNW SD1200DD IVN6300TNT VN1208N2 IVN5200TNF
IVN6200CNX IVN6200CNX SD1201DD IVN6300TNS VN1208N5 IVN5201CNF

**Consult factory

6




[NNERSIL

**Consult factory

NEAREST NEAREST NEAREST

INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
VN1209N1 IVN5200KNH VNI8AK VNO8AK VP0209N1 e
VN1209N2 IVN5200TNH VNO9AK VN99AK VP0209N2 =
VN1209N5 IVN5201CNH VP0104N1 ™ VP0O209N6 -
VN1304N2 IVN5000TND VP0104N2 > VP1204N1 ”
VN1304N3 IVN5000AND VP0104N3 > VP1204N2 e
VN1304N6 VQ1000CJ VP0104N5 - VP1204N5 IVP5200CNE
VN1306N2 IVN5000TNE VPO0104N6 ** VP1206N1 *
VN1306N3 IVN5000AND VP0O106N1 e VP1206N2 =
VN1306N6 VQ1000C.J VP0106N2 > VP1206N5 IVP5200CNE
VN1308N2 IVN5000TNE VP0O106N3 - VP1208N1 .
VN1308N3 IVN5000ANE VP0O106N5 - VP1208N2 -
VN1308N6 - VP0106N6 * VP1208N5 IVP5200CNF
VN1309N2 IVN5000TNH VP0O108N1 = VP1209N1 -
VN1309N3 > VPO108N2 > VP1209N2 b
VN1309N6 * VP0O108N3 * VP1209N5 IVP5200CNH
VN30AB VN30AB VPO108N5 > VP1304N2 .
VN33AK VN35AK VP0108N6 * VP1304N6 .
VN3500A IVN6200KNS VP0O109N1 e VP1306N2 -
VN3501A IVN6200KNS VP0O109N2 - VP1306N6 -
VN35AB VN35AB VP0109N3 - VP1308N3 o
VN35AK VN35AK VPO109N5 - VP1308N6 >

VN4000A IVN6200KNS VP0O109N6 > VP1309N6 -

VN4001A IVN6200KNS VP0204N1 - VQ1000CJ VQ1000CJ

VN40AF VN40AF VP0204N2 -

VN46AF VN46AF VP0204N5 IVP5200CNE

VNB4GA IVN6200KNE VP0204N6 *

VN66AF VN66AF VP0206N1 >

VN66AK VN66AK VP0206N2 -

VN67AB VN67AB VP0206N5 IVP5200CNE

VN67AF VN67AF VP0206N6 >

VN67AK VN67AK VP0208N1 .

VN8BAF VN88BAF VP0O208N2 -

VN89AB VN89AB VP0208N5 IVP5200CNH

VN89AF VN89AF VP0208N6 =

VN9OAB VN90OAB VP0208N6 >






NTERS IVN5000/1 AN Series
: It IVN5000/1 SN Series
IVN5000/1 TN Series

n-Channel Enhancement-mode

FEATURES Vertical Power MOSFET

+ High speed, high peak current switching

« Inherent current sharing capability when paralleled
« Directly interfaces to CMOS, DTL, TTL logic

» Simple, straight-forward DC biasing

APPLICATIONS

o LED and lamp drivers

« High gain, wide-band amplifiers
+ High speed switches

¢ Inherent protection from thermal runaway

« Line drivers
« Reliable, low cost plastic package

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Drain-source Voltage

* Logic buffers
¢ Pulse amplifiers

Ddevices .......coiiiiiiiiiiiiiin 40V SCHEMATIC DIAGRAM AN Series (TO-237)
Edevices ............... ... 60V DRAIN
Fdevices ............. ... 80V Q
Hdevices ............oiiiiiiinn... 100V
Drain-gate Voltage (see note 3)
D dBVICES .o 40V ==
Edevices ...........oiiiiiiiii. 60V AN
e e N 80V a ? devices
Hdevices ....ovvviininiiiiiiiiinann.. 100V GATE I
Continuous Drain Current (see note 1)
AN devices ......... .. o, 0.7A
SN AEVICES .+« -+ e eveeneeeeeeanen 0.9A WS
TN EVICES ..ot eeeee e, 1.2A S G D
Peak Drain Current (see note 2) SN Series (TO-52)
AN devices ..................... L 2.0A TN Series (TO-39)
SN, TN devices ......................... 3.0A
Gate-source Forward Voltage .............. +30V
Gate-source Reverse Voltage .............. +30V
Thermal Resistance, Junction to Case
ANdevices ..., 62.5°C/W
SNdevices ..., 40°C/W
TNdevices ..........iiviiiiiinn... 20°C/IW

Continous Device Dissipation at (or below)
25°C Case Temperature

ANdevices ........ ... i, 2.0W
SN devices ..........cciiiiiiiiiiia, 3.13wW
TN devices ..., 6.25W 3
Linear Derating Factor RN 1
ANdevice ............ ... .o, 16mW/°C GATE SOURCE
SNdevices ...........coviiiii., 25mW/°C
TN deviCeSs . ..oovoeneeoe 50mW/°C ORDERING INFORMATION
Operating Junction WNz000 3 N T—Breakdown Voltage
Temperature Range .......... -55°C to +150°C D = 40V
Storage Temperature Range .. ... -55°Cto +150°C E = 60V
Lead Temperature F = 80V
(1/16 in. from case for10sec) .......... +300°C H = 100V
Note 1. Tc = 25°C; controlled by typical rDs(on) and maximum No zener
power dissipation. Package
Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%. A = T0-237
Note 3. The Drain-source diode is an integral part of the MOSFET $ ; Iggg

structure.

9 5000




IVN5000/1 AN Series INTERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted), Vgs = 0

IVN5000
CHARACTERISTICS IVN5001 UNIT TEST CONDITIONS
MIN TYP MAX
D Devices 40
Drain-Source E Devices 60 v Vgs =0, Ip=104A
BVpgs Breakdown F Devices 80
Voltage H Devices 100
Gate IVN5000 Series 0.8 20
Vagsqn) Threshold Vps = Vgs: Ip= 1mA
Voltage IVN5001 Series 08 36
10 Vgg = 15V, Vpg =0
lgss  Gate-Body Leakage nA
50 Vgg =15V, Vpg = 0, To = + 125°C
$ 10 Vps = Max. Rating, Vgg = 0
Zero Gate Voltage
Alloss
':' Drain Current 500 pA Vps = 0.80 Max. Rating, Vgg =0, Tp = +125°C
c|, ON:State IVN5000 Series 1.0 1.9 A Vps = 24V, Vpg = 10V
D{on)
Drain Current IVN5001 Series 1.0 19 Vgs = 24V, Vgg = 12V
Drain-Source | IVN5000 Series 20 25 Vgs = 10V, Ip = 1.0A
Vos(on) 33}:’;:20" IVN5001 Series 19 25 v Vgs = 12V, Ip = 1.0A
(Note 1)
Static Drain- IVN5000 Series 20 25 Vgs = 10V
Tps(on) Source ON Ip=1.0A
Resistance IVN5001 Series 1.9 25 Q Vgs = 12V
Small-Signal IVN5000 Series 20 25 Vgs = 10V
fas(on) Drain-Source Ip=1.0A
ON Resistance | |VN5001 Series 19 2.5 Vgs=12V | f=1KHz
o gfs Forward Transconductance 170 280 mmho Vps =24V, Ip=0.5A, f = 1KHz
y [Ciss Input Capacitance 40 50
N|[Coss  Output Capacitance 27 40 pF Vps =24V, Vgs=0
A (Note2)
MiC s Reverse Transfer Capacitance 6 10 f=1MHz
é tyon) Turn-ON Delay Time 2 5
te Rise Time 2 5 See Swithching Times Test
(Note2)
taotry Turn-OFF Delay Time 2 5 ns Circuit
t, Fall Time 2 5

Note 1. Pulse test — 80usec, 1% duty cycle.
Note 2. Sample test.

Note: For other 5000 family characteristic curves, see page
10



INTEIRSIL

IVN5200/1 HN Series
IVN5200/1 KN Series
IVN5200/1 TN Series

n-Channel Enhancement-mode
Vertical Power MOSFETs

FEATURES

¢ High speed, high current switching

« Inherent current sharing capability when paralleled
¢ Directly interfaces to CMOS, DTL, TTL logic

« Simple, straight-forward DC biasing

* Extended safe operating area

* Inherently temperature stable

* Low ON resistance in small package

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

Drain-source Voltage
Ddevices .. ... e
Edevices. ... ...
Fdevices. ... ..t i e e
Hdevices ........ ... i,
Drain-gate Voltage
Ddevices ...... e e e
Edevices. ... ... e e
Fdevices............ ..., ..
Hdevices ...t
Continuous Drain Current (see note 1)
HN,KNdevices...............ociiiiiiinnin.. 5.0A
TNdevices. . ... i e 4.0A
Peak Drain Current (see note 2)
HN,KNdevices .............coiiiiiiiinnnnnn. 12A
TNdevices. ... i 10.0A
Gate-source ForwardVoltage.................... + 30V
Gate-source ReverseVoltage.................... -30v
Thermal Resistance, Junction to Case
HNdevices......... ... .. .. iiiiiiin.. 4.17°CIW
KNdevices ..........oo i, 2.5°C/W
TNdevices.......couviiiiii i, 10°C/W
Continuous Device Dissipation at (or below)
25°C Case Temperature

HNdevices . ... ... i, 30w

KNdevices ............ i, 50W

TNdevices . ..o e e 12.5W
Linear Derating Factor

HNdevices.......... ... ... i, 240mW/°C

KNdevices.............ciiiiiiiininn.. 400mW/°C

TNdevices . ........ i, 100mW/°C
Operating Junction

TemperatureRange ............... -55°Cto +150°C
Storage Temperature Range . ......... -55°Cto +150°C
Lead Temperature

(1/16in. fromcasefor10sec) ................ +300°C

Note 1. Tc = 25°C; controlled by typical DS(on) @nd maximum
power dissipation.

Note 2. Pulse width 80usec, duty cycle 1.0%.

Note 3. The Drain-source diode is an itegral part of the MOSFET
structure.

APPLICATIONS

+ High efficiency switching power supplies
¢ Off-line switching regulators

« High speed, high current switches

¢ Line drivers

* Logic bufters

« High peak current pulse amplifiers

¢ DC motor controllers

SCHEMATIC DIAGRAM TN SERIES (TO-39)

DRAIN
(see note 3)
l———4» -
1
pu.
e #
i
GATE | .
o—
3
2
O DRAIN 1
SOURCE GATE SOURCE

HN SERIES (TO-66) KN SERIES (TO-3)

T0-66 %2
o \ SOURCE
Nm2 DRAIN 1
SOURCE 2 Q
1 3 S
GATE R Q GATE
3 DRAIN
IVN5201 K N D
I T Breakdown voltage
Basic D = 40V
part E = 60V
number F = 80V
H = 100V
No zener
Package
H = TO-66
K = TO-3
T = TO-39
5200

"



IVN5200/1 KN Series INMERSIL
HN Series

TN Series
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted), Vgs = 0

CHARACTERISTICS wminl Typ [ max | UNIT TEST CONDITIONS
D devices 40
Drain-Source [E devices 60
BVpgs Breakdown F devices 80 Vgs = 0, Ip = 100xA
Voltage H devices 100 v
Gate ]
IVN5200 Series | 0.8 20
Vgsitn Threshold Vbs = Vgs, Ip = 5mA
IVN5201 Series | 0.8 3.6
Voltage
02 | 20 Vgs = 12V, Vpg = 0
lgss Gate-Body Leakage nA
100 VGS = 12V, VDS =0, TA = +125°C
Zero Gate Voltage 100 | wA | Vpg = Max. Rating, Vgs = 0
|
BSS  brain Current 50 | mA | Vpg = 0.80 Max. Rating, Vgs = 0, Tp = +125°C
ON-State IVN5200 Series | 5.0 | 10 Vps = 24V, Vgg = 10V
Ip(on) A
Drain Current |IVN5201 Series | 5.0 | 10 Vpg = 24V, Vgg = 12V
Drain-Source |IVN5200 Series 19 | 25 Vgs = 10V, Ip = 5.0A
Vps(on) Saturation v Note 1
‘ Voltage IVN5201 Series 18 | 25 Vgs = 12V, Ip = 5.0A (Note 1)
Static Drain-
IVN5200 Series 0.38 | 0.50 Vgs = 10V
rps(on) Source ON Ip = 5.0A
IVN5201 Series 0.36 | 0.50 Vgs = 12V
Resistance Q
Small-Signal ]
IVN5200 Series 0.38 | 0.50 Vgs = 10V
Ip = 5.0A
fason) Drai-Source . |IvNs201 series 0.36 | 0.50 Vgs = 12V | f = 1KHz
Ots orward Transconductance 1.0]18 mho Vps = 24V, Ip = 5.0A, f = 1KHz
Ciss  Input Capacitance 210 | 250
Cogs Output Capacitance 160 | 200 pF Vps = 24V,Vgg = 0, f = 1MHz (Note 2)
C,ss Reverse Transfer Capacitance 45 | 60
tdon) Turn-ON Delay Time 4 20
Ip.= 4.0A
t Rise Time 4 20
ns See Switching Times Test (Note 2)
gty Turn-OFF Delay Time 4 20 —-—
% Fall Time T [ Cireult

Note 1. Pulse test — 80usec, 1% duty cycle.
Note 2. Sample test.
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INTERSIL IVN5201 CN Series
n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES APPLICATIONS

« High speed, high current switching « Deflection coil drivers

« Inherent current sharing capability when paralleled « Off-line switching regulators

« Directly interfaces to CMOS, DTL, TTL logic * Power amplifiers

« Simple, straight-forward DC biasing e DC to DC inverters

« Extended safe operating area « Motor controllers

« Reliable, low cost plastic package « High current line drivers

ABSOLUTE MAXIMUM RATINGS SCHEMATIC DIAGRAM (TO-220)

(TA = 25°C unless otherwise noted) ORAIN

Drain-source Voltage
IVNS201CND ... 40V s
IVNB201CNE .. ..o 60V (see note )
IVNS201CNF ... ... e 80V _L
IVNS201CNH ...... ... ... ... . oL, 100V f

Drain-gate Voltage ! A
IVN5201CND . ...t 40V foe - &
IVNS201CNE ....... ... it 60V oorA &
IVNS201CNF . ... . . 80v
IVNS201CNH ....... ... ... et 100V SOURCE

Continuous Drain Current (see note 1) ........ 5.0A

Peak Drain Current (seenote 2) .............. 12A

Gate-source Forward Voltage . ............. +30V

Gate-source Reverse Voltage .............. —-30V 5200

Thermal Resistance, Junction to Case ... 4.17°C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature .................. 30w
Linear Derating Factor ............... 240mW/°C
Operating Junction

Temperature Range ......... -55°C to +150°C
Storage Temperature Range .... —55°C to +150°C
Lead Temperature

(1/16 in. from case for10sec) .......... +300°C

Note 1. Tc = 25°C; controlled by typical rpg(on) and maximum
power dlssmatlon

Note 2. Maximum pulse width 80msec, maximum duty cycle 1.0%.

Note 3. The Drain-source diode is an integral par of teh MOSFET
structure.

13




IVN5201 CN Series

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted),

[NTERSIL

IVN5201CND
CHARACTERISTICS MIN] TYP | MAX UNIT TEST CONDITIONS
D devices | 40
E devices | 60
BVpss Drain-Source F devices | 80 Vgs = 0, Ip = 100mA
Breakdown H devices (100
Voltage v
Vas(th) Gate Threshold Voltage 0.8 3.6 Vps = Vgs, Ip = 5mA
0.2 20 Vgs = 12V, Vpg = 0
S lgss Gate-Body Leakage nA s oS
T 100 Vgs = 12V, Vpg = 0, Ty = +125°C
A 100 | mA Vps = Max. Rating, Vgg = 0
T Zero Gate Voltage bs s
1 |loss 5.0 mA Vpg = 0.80 Max. Rating, Vgg = 0, Ty = +125°C
c Drain Current
Ipon)  ON-State Drain Current 50 | 10 A Vps = 24V, Vgg = 12V
v Drain-Source v
D8O saturation Voltage 18 | 25 Vgs = 12V, Ip = 5.0A
Static Drain-Source 36 | 0.50 v v 5.0A {Note 1)
I, 0. . = 12V, = 5.
Dsten) ON Resistance N s o
Small-Signal Drain-Source
Tds(on) 0.36 | 0.50 Vgs = 12V,1p = 5.0A f = 1KHz
ON Resistance
D |9 Forward Transconductance 10 18 mho Vpg = 24V, Ip = 5.0A, f = 1KHz
Y {Ciss  Input Capacitance 210 | 250
N [Coss  Output Capacitance 160 | 200 pF Vps = 24V, Vgg = 0, f = 1MHz (Note 2)
A [C,ss Reverse Transfer Capacitance 45 60
Mt Turn-ON Delay Time 4 20
y e Ip = 4.0A
c |t Rise Time 4 20
ns See Switching Times Test (Note 2)
taoty Turn-OFF Delay Time 4 20
Circuit,
t¢ Fall Time 4 20
Note 1. Pulse test — 80usec, 1% duty cycle.
Note 2. Sample test.
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INTEIRS (L IVN60OOO CN Series
IVNG6OOO TN Series

500V n-Channel

Enhancement-mode

Vertical Power MOSFETs

FEATURES APPLICATIONS

e High speed, high current switching e Switching power supplies
e Inherent current sharing capability when paralleled o DCtoDCinverters

o Directly interfaces to CMOS logic o Motor controllers

o Extended safe operating area o Power amplifiers

e Inherently temperature stable o RF amplifiers

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

Drain-source Voltage

IVNBOOOCNS, TNS ......... ...t 400V
IVNBOOOCNT, TNT ....... ..., 450V SCHEMATIC DIAGRAM
IVNGOOOCNU, TNU . ........ooeenan. . 500V b
Drain-gate Voltage o)
IVNBOOOCNS, TNS ......... ...t 400V CN Series (T0-220)
IVNBOOOCNT, TNT ...t 450V
IVN6OOOCNU,TNU ...t 500V -
Continuous Drain Current [P 'K
IVNBOOOCNS,CNT ... . i 2A |
IVNBOOOCNU . ....... ..., 1.75A GATE |____-J
IVNBOOOTNS, TNT ... .. 1.0A G
IVNBOOOTNU. ...t 0.9A D, TAB
Peak Drain Current (see note) o
CNAeVICES . . oot et 6A SOURCE
TNdeviceS . ..ot i 3A Body internally connected to source.
Gate-sourceVoltage ...................... + 30V Drain common to case.
Thermal Resistance, Junction to Case
CNdevices .........coviviivninnnn.. 4.17°CIW ORDERING INFORMATION TN Series (TO-39)
TNdevices. ......coviiiiiiiee .. 10°C/W ’
Continuous Device Dissipation at (or below)
25°C Case Temperature, CN devices........ 30W
TNdevices ...t 12.5W
Linear Derating Factor IVN6000 C N S
CNdevices.........oiviiiiienn. 240mWI/°C Breakdown voltage
TNdevices..............oooint 100mW/°C S = 400V
Operating Junction = 450‘\//
Temperature Range.......... —-55°Cto +150°C L;,o-zj,?g,
Storage Temperature Range .... —55°Cto + 150°C Package
Lead Temperature C = T0-220
(1/16” in. from case for10sec) .......... +300°C T =TO39
Reverse Diode Continuous Forward Current - Basic part number
CNdevices. .......coiiiiiiiii i iie e 2A
TNdevices ...ttt i 1A 3
Reverse Diode Peak Forward Current DRAIN 1
CNdevices. .......coiiiiiiiiiiiiiiiinn, B6A GATE SOURCE
TNdevices ..ottt i 3A 0
Note: Maximum pulse width 80 usec, maximum duty cycle 1.0% 500

15



IVNG600O CN Series

INMEIRSIL

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
Drain-Source BVpss Vgs = 0V
Breakdown Voltage Ip = 100 pA
IVN6000 CNS, TNS 400
IVN6000 CNT, TNT 450 \Y
IVN6000 CNU, TNU 500
Gate-Threshold Voltage Vas(th) Vps = Vgs, Ip = 10mA 2 5
Gate-Body Leakage Current lass Vgs = 30V 10 100 nA
Zero Gate Voltage Ipss Vps = Maximum Rating, Vgg = 0V 0.2 2 mA
Drain Current Ty = 125°C
ON Drain Current(!] Ip(on) Vps = 50V, Vgs = 15V ON devices] 4 A
TN devices 3
Static-Drain Source
ON Resistancell
IVN6000 CNS, CNT rDS(on) Vgs = 15V, Ip = 1A 35 Q
IVN6000 CNU . 4.0
Forward Transconductancel'! Ofs Vps = 200V, Ip = 1.5A 0.8 0.9 mho
Input Capacitance Ciss 220 300
Output Capacitance Coss Vps = 100V, f= 1.0 MHz, 22 30 pF
Reverse Transfer Capacitance Crss Vgs = OV 6 10
Rise Time tr Vps = 200V, Ip = 1.0A, 10 ns
Fall Time tf Vgs = 15V, Rgen = 6Q 10 ns
Slew Rate SR Vgs = 0V, Vps = 300V 100 V/ns
Note: 1. Pulse Test: 80ps, 1% duty cycle
REVERSE DIODE CHARACTERISTICS
LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT
Forward Voltage Drop Vi Forward Current = 2A 0.95 1.2 \
Reverse Recovery Time ter ltwd(pk) = lrev(pk) Recovery to 50% 100 ns
Recovered Charge Qi Ty = 150°C, ltwa(pk) = 2A 200 nC

16




INMNERSIIL IVN600O KN Series
500V n-Channel

Enhancement-mode
Vertical Power MOS FETs

FEATURES APPLICATIONS

+ High speed, high current switching « Switching power supplies
¢ Inherent current sharing capability when paralleled + DC to DC inverters

¢ Directly interfaces to CMOS logic * Motor controllers

¢ Simple, straight-forward DC biasing * Power amplifiers

+ Extended safe operating area

RF amplifiers
¢ Inherently temperature stable

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted) SCHEMATIC DIAGRAM (TO-3)
Drain-source Voltage oRg
IVNBOOOKNR . ... .. i 350V
IVNBOOOKNS .. ..., 400V (see noted)
IVNBOOOKNT ... ..ot 450V -
IVNBOOOKNU . ... i 500V -+
Drain-gate Voltage < T sounes
IVNBOOOKNR ... .. e 350V GATE '_‘,__J' GATE ¢
IVNBOOOKNS . ... . i 400V O——— 3 DRAIN
IVNBOOOKNT . . ..o 450V
IVNBOOOKNU . ... ... . i 500V
Continuous Drain Current (see note 1)......... 2.5A SOURCE
KNUonly ... 2.0A
Peak Drain Current(seenote2)............... 7.5A
Gate-sourceVoltage ...................... +30V
Thermal Resistance Junctionto Case. ... .. 3.0°C/W A 6000
Continuous Device Dissipation at (or below)
25°C Case Temperature . ................ 41.7TW
Linear DeratingFactor . ............... 333mw/°C
Operating Junction
Temperature Range . ......... -55°Cto +150°C
Storage Temperature Range. . ... -55°Cto +150°C
Lead Temperature
(1/16in. from case for10sec)........... +300°C
Body-drain Diode Continuous Forward Current...3A
Body-drain Diode Peak Forward Current........ 10A

Note 1. T¢ = 25°C; controlled by typical rpg(on) and maximum
power dissipation.

Note 2. Maximum pulse width 80sec, maximum duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure

17



IVN600O KN Series INMNEIRSIIL

ELECTRICAL CHARACTERISTICS Ta = 25°C, unless otherwise specified

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP.| MAX. | UNIT
Drain-Source
Breakdown Voltage :/DGS :0%\2 A 350
IVN60OOKNR BVpss
IVNB0OOOKNS 400 v
IVNG60OOKNT 450
IVN600OKNU 500
Gate-Threshold Voltage VGs(th) Vps =Vas, Ip =10 mA 15 5
Gate-Body Leakage Current lgss Vgs =30V 10 100 nA
Zero Gate Voltage Ipss Vps = Maximum Rating, Vgg = 0V 0.2 2 mA
Drain Current Ty=125°C
ON Drain Current!"! 1D(on) Vps =25V, Vgs = 15V 5 7 A
[ KNU 4 6
Static-Drain Source rDs(on) Vgs =15V, Ip=1A 2.5 3.0 (1)
ON Resistance!'! [ KNU 35 [ 40
Forward Transconductance!! ofs Vps = 200V, Ip = 1.5A 08 | 10 mho
Input Capacitance Ciss 220 | 300
Output Capacitance Coss Vps =100V, f=1.0 MHz, Vg = 0V 22 30 pF
Reverse Transfer Capacitance Crss 6 10
Rise Time tr Vps =200V, Ip = 1.0A, 5 10 ns
Fall Time t Vas = 15V, Rgen = 602 5 10 | ns
Slew Rate SR Vps = 400V, Vgs = 0 100 V/ns
Note: 1. Pulse Test: 80us, 1% duty cycle.
BODY-DRAIN DIODE CHARACTERISTICS
' LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP.| MAX. | UNIT
Forward Voltage Drop Vit Peak Forward Current = 2A 095 1.1 Vv
Reverse Recovery Time trr ltwd(pk) = lrev(pk) Recovery to 50% 100 ns
Recovered Charge Qrr Ty =150°C, ltwd(pk) = 2A 200 nC
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INMERSIL

FEATURES

¢ High breakdown voltage

e Very low input capacitance

¢ Extremely fast switching

e Low OFF leakage

e Direct interface with CMOS, TTL logic
¢ Extended safe operating area

IVN6100 TN Series
500V n-Channel

Enhancement-mode
Vertical Power MOS FETs

APPLICATIONS

e Telecommunications

* High voltage signal processing
¢ Logic interfaces

e Display drivers

¢ Electrostatic printers

¢ Pulse generators

AB?OLUTE MAXIMUM RATINGS SCHEMATIC DIAGRAM 0.3
Drain-source Breakdown Voltage
TNS . . .o e e 400V
TNT . e e e e 450V DRAIN
TNU ..o e 500V
Continuous DrainCurrent . . . . . .. ... ... 0.3A
PeakDrainCurrent . . . . . . ... ... ..... 3A -
Gate-SourceVoltage . . . .. ... ...... +30V -+
Thermal Resistance, Junctionto Case . . . . . . 20°C/W I :‘
Continuous Device Dissipation (25°C Case Temp) 6.25W GATE 1
Linear Derating Factor. . . . . ... ... 50mW/°C
SOURCE 2
DRAIN 1
GATE SOURCE
6100
ELECTRICAL CHARACTERISTICS
LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. | MAX. | UNIT
Drain-source breakdown voltage Vgs = 0V, Ip = 100xA TNS | 400
BVpss TNT 450
TNU 500
Static ON Resistance
Ip = 5A,Vgs = 15V
'DS(on) 15 O
Gate-Threshold Voltage Vasith) |Vps = Vas Ip = 5mA 1 5 \Y
Forward Transconductance Ofs Ip = 1A Vps = 200V 250 300 mmho
ON Drain Current Ip(on) Vps = 25V, Vgg = 15V 1 A
Zero Gate Voltage Drain Current Vps = Vgs = 0, Ty = 125°C 0.1 1 mA
Rise Time tr Vps = 200V, Ip = 1.0A 10
Fall Time tf Vs = 15V, Rgen = 602 0 | ™
Slew Rate SR Vps = 350V 100 Vins
Input Capacitance Ciss f=1.0MHz 80
Output Capacitance Coss Vps = 100V 15 pF
Reverse Transfer Capacitance Crss Vgs = 0V 13
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INTERSIL

IVN6200 CN Series
IVN6200 KN Series

n-Channel Enhancement-mode
Vertical Power MOSFETs

FEATURES

¢ High speed, high current switching

¢ Inherent current sharing capability when paralled
¢ Directly Interfaces to CMOS logic

e Simple, straight-forward DC blasing

¢ Extended safe operating area

¢ Inherently temperature stable

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise noted)
Drain-source and Drain-gate Voltage

Edevices. ... ... e 60V
Fdevices.........oiiiiiiiiiiiiiii i 80V
Hdevices . ...ttt 100V
MAeviCeS .. ..ot e 200V
PdeviCeS. .. i i e e 250V
Sdevices. .. ... e 400V
TdeviCeS . ..ot 450V
Udevices ... 500V
Wdevices .. ... 700V
Xdevices. ... vi i 800V

Continuous Drain Current (see note 1)
E,F,H,M,Pdevices .............. ..ot

S, T, U devices . 5A
W devices. .. ...3A
XABVICES . .ot 2.5A
Peak Drain Current (see note 2)
E,F,H,M,Pdevices ............ ..., 20A
S,T,Udevices. ........vviiiiiiiiiiiinan, 15mA
W, XdeviCes .. ....vuii i 7.5A
Gate-sourceVoltage ........................... +30V
Thermal Resistance, JunctiontoCase ......... 1.25°C/IW
Continuous Device Dissipation at (or below)
25°CCaseTemperature................oovun.. 100W
Linear DeratingFactor ..................... 800mW/°C

Operating Junction

TemperatureRange ...............
Storage Temperature................
Lead Temperature

-55°Cto +150°C
-55°Cto +150°C

(1/16in. fromcasefor10sec) ................ +300°C
Body-Drain Diode Continuous Forward Current
E,F,H,M,Pdevices ......................... 10A
S, T,Udevices ...t 5A
W, Xdevices .. ......ovuiiiiiii i 3A
Body-Drain Diode Peak Forward Current
E,F,H,M,Pdevices ......................... 20A
S, T,Udevices .......covniiiiiiiiiiiiiin, 15A
W, Xdevices . ...t 7.5A

Note 1. Tc = 25°C; controlled by typical rpg(on) and maximum
power dissipation.

Note 2. Maximum pulse width 80xsec, maximum duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
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APPLICATIONS

¢ Switching power supplies
¢ DC to DC Inverters

¢ Motor controllers

* Power amplifiers

* RF amplifiers

SCHEMATIC DIAGRAM

DRAIN

KN SERIES (TO-3)

(see note 3)

-

4
| A SOURCE
GATE __,: GATE §
~3DRAIN
SOURCE
CN SERIES (T0-220)
$ D, G
TAB

ORDERING INFORMATION

1IVN6200 C P
~T—Breakdown Voltage
E = 60V S = 400V
F =80V T = 450V
H =100V U = 500V
M =200V W =700V
P = 250V X = 800V
No Zener
Package
C = T0-220
K = TO-3
Basic Part Number

6200




IVN6200 CN Series

KN Series

OPERATING CHARACTERISTICS

INTERSIL

PARAMETER

SYMBOL

TEST CONDITIONS

LIMITS

MIN.

TYP.

MAX.

UNIT

Drain Source
Breakdown Voltage

BVpss

E devices

F devices

H devices

100

Vgs =0V M devices

Ip = 100xA P devices

250

S devices

400

T devices

450

U devices

W devices

700

X devices

800

Gate Threshold Voltage

Vasith)

Vps = Vas E,F,H devices

0.8

2.5

Ip = 10mA all others

Gate-Body Leakage Current

lass

Vgg = 30V

250

nA

Zero Gate Voltage
Drain Current

lpss

Vpg = maximum rating,
Vgs=0V,T;= +125°C

mA

ON Drain Current("

Ibon)

(E,F,H devices)
Vps = 25V

15

(M,P,S,T,U devices)
Vps =15V Vps = 100V

10

Vps =100V|W devices

3.0

[X devices

25

Static Drain-Source
ON Resistance(!(

DS(on)

E,F,H devices

0.2

Vgg =15V M, P devices

0.5

Ip=1A §,T,U devices

1.5

W devices

X devices

Forward Transconductance’

Ots

Ip=25A{Vpg =50V (EF,H devices)
Vpg = 100V (M,P devices)
Vps = 200V (S,T,UW,X
devices)

Input Capacitance

Ciss

Vps =50V (E,F,H devices
only)

Vps =100V (all others)

Output Capacitance

CDSS

Reverse Transfer Capacitance

cfSS

E,F,H devices

M, P devices

S,T,U devices

Vgg =0V W,X devices

f=1MHz E,F,H devices

SR EE

M, P devices

30

S,T,UW,X
devices

20

pF

Rise Time

t

Ip=1A, Vgg = 15V,
Rgen = 69, Vpg = 50V (E,F,H devices)

20

Fall Time

]

Vpg = 100V (M,P devices)
Vps = 350V (S,T,U devices)
Vps =:600V (W,X devices)

20

ns

Slew Rate

SR

Vps =50V E,F,H devices

25

Vpg = 100V M,P devices

Vas=0 [Vog=350V S,T,U devices

100

Vps =600V W, X devices

100

Vins

Body-Drain Diode Characteristics

Forward Voltage Drop

Vi

E,F,H devices

09

ltwd(pk) = 2A M,P devices

0.95

S,T,UW,X
devices

1.0

Reverse Recovery Time

tI'f

liwd(pk) = Irev(pk)Recovery to 50%

200

ns

Recovered Charge

Q"

Ty = 150°C, lwq(ok) = 2A

400

nC

a Pulse Test, 80us, 1% duty cycle.
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INMNERSIL IVN6300 AN Series
IVN6300 SN Series
n-Channel Enhancement-mode

Vertical Power MOS FETs

FEATURES

¢ High breakdown voltage

¢ Very low input capacitance

e Extremely fast switching

* Low OFF leakage

* Direct interface with CMOS, TTL logic
¢ Extended safe operating area

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

Drain-source and Drain-gate voltage

Edevices.................. P 60V

Fdevices.................. e e e 80V

Hdevices ... ..c.oviiiiii it 100V

MAeVICES ...t i ittt it 200V

Pdevices. ... i 250V

SAEVICES. . oot ittt i 400V

TAEVICES . o vttt et e 450V

UdeviCes ....o.iiiiie it et 500V
Continuous Drain Current (see note 1)

E,F,Hdevices ..........coiiiiiiiiiiinnnn. 250mA

M,Pdevices .......... i 120mA

S,T,Udevices.........ouiriiiniinennnnnn 100mA
Peak Drain Current (see note 2)

E,F,Hdevices .............oiiiiinniann, 700mA

M,Pdevices .........ouiiiiiiiiinnnnn 350mA

S,T,Udevices.........oiiiiiiiiiiniinennnn 300mA
Gate-sourceVoltage . ........coviiiiiin ., +30V
Thermal Resistance, JunctiontoCase ......... 83.3°C/W
Continuous Device Dissipationat (25°C) ........... 1.5W
Linear DeratingFactor ...................... 12mwi/°C
Operating Junction

TemperatureRange ............... -55°C to +150°C
Lead Temperature

(1/16in. fromcasefor10sec) ................ +300°C

Note 1. Tc = 25°C; controlled by typical rpg(on) and maximum
power dissipation.

Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
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APPLICATIONS

¢ Telecommunications

¢ High voltage signal processing
¢ Logic interfaces

¢ Display drivers

* Electrostatic printers

¢ Pulse generators

SCHEMATIC DIAGRAM
SN SERIES (TO-52)
DRAIN
l (see note 3)
|
i £+
le 4
GATE ' _j
o
SOSLRCE " asre ":‘”‘“

ORDERING INFORMATION

AN SERIES
(TO-237)

s G DTAB
IVN6300 _A N M

-[- Breakdown Voltage

E =60V P = 250V
F =80V S = 400V
H =100V T = 450V

M = 200V U = 500V
—— No Zener

" Package
A = TO-237
S = TO-52

Basic Part Number




IVN6300 AN Series
SN Series

OPERATING CHARACTERISTICS

INTERSIL

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
E devices 60
F devices 80
H devices 00
Drain Source Vgs =0V M devices 200 v
Breakdown Voltage BVpss | P devices 250
Ip = 104A S devices 400
T devices 450
U devices 500
Gate Threshold Voltage Vasith) Vgs = Vps:lp= 1mA 1 3 v
Gate-Body Leakage Current lgss Vgs = 30V 0.2 50 nA
E,F,H devices 700
ON Drain Current Ibon) Vpg = 50V M,P devices 350 mA
Vos = 10V S,T,U devices 300
E,F,H device 75
Static Drain-Source DS(on) Vgs = 10V M, P devices 25 Q
ON Resistance Ip=0.1A S,T,U devices 75
Vps = 50V
Forward Transconductance Ots Ipg = 0.1A 80 100 mmho
Input Capacitance Ciss Vps = 35V (E,F,H devices) 20 30
f = IMHz Vpg = 50V (M,P devices)
Output Capacitance Coss Vgs = OV Vpg = 100V (S,T,U devices) 3 5 pF
Reverse Transfer Capacitance Crss 2
Vps = 50V (E,F,H devices)
Vps = 100V (M,P devices)
Rise Time t, Vps = 200V {S,T,U devices) 10 ns
Vgs = 15V, Rgen = 60
Fall Time t Vgs = 15V, Rgen = 62 10
Slew Rate Sr 80% rated Vpgg 100 Vins
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IINTEIRS L

2N6660/1
n-Channel
Enhancement-mode

Vertical Power MOSFET

FEATURES

« High speed, high current switching

o Current sharing capability when paralleled
« Directly interface to CMOS, DTL, TTL logic
¢ Simple DC biasing

+ Extended safe operating area

Inherently temperature stable

o Typical t,, and to < 5ns

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

Drain-source Voltage

2N6660 . ... .ot 60V

2NBBBT ...t e e e 90V
Drain-gate Voltage

2NBB60 .. ...t e 60V

2NBBBT . ..ot e 9oV
Continuous Drain Current (see note 1)......... 1.2A
Peak Drain Current (seenote2)............... 3.0A
Continuous Forward Gate Current .......... 2.0mA
Peak-gate Forward Current................ 100mA
Peak-gate ReverseCurrent . ............... 100mA
Gate-source Forward (Zener) Voltage . .. ....... 15V
Gate-source ReverseVoltage . ............... 0.3v
Thermal Resistance, Junctionto Case. ..... 20°CIW
Continuous Device Dissipation at (or below)
25°C Case Temperature............. P 6.25W
Linear Derating Factor................. 50mwW/°C

Operating Junction
Temperature Range -55°C to + 150°C
Storage Temperature Range.. .. —55°C to + 150°C
Lead Temperature
(1/16in. from case for10sec)...........

+300°C

Note 1. Tc = 25°C; conurolled by typical rpS(on) and maximum
power dissipation.

Note 2. Pulse width 80usec, duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
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APPLICATIONS

+ Switching power supplies

* DC to DC inverters

e CMOS and TTL to high current interface
¢ Line drivers

* Logic buffers

o Pulse amplifiers

* High frequency linear amplifiers

SCHEMATIC DIAGRAM
TO-39
DRAIN
(see note 3)
=1
o *
GATE O——y !
4
SOURCE 3
2
DRAIN 1
SOURCE
Body internally connected to source. GATE
Drain common to case.

5000Z



2N6660-1

IINMERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

CHARACTERISTICS MINTTYP | MAX UNIT TEST CONDITIONS
BV, Drain-source W 60 Vgs = 0,1p = 104A
Breakdown 2N6660 | 90 v
Voltage IN6661 ] 60 Vps = 0,Ip = 25mA
Vs Gate Threshold Voltage 0.8 20 Vps = Vgs, lp = 1mA
05 [ 100 Vgs = 16V, Vpg = 0
lgss Gate-Body Leakage nA
s 500 Vgs = 15V, Vpg = 0, Ta = 125°C [ (Note 2)
T 10 Vps = Max. Rating, Vgg = 0
# KA Vps = 0.80 Max. Rating, Vgg = 0, Tp = 125°C
1| |{lbss  Zero Gate Voltage Drain Current 500 (Note 2)
[ 00 nA | Vops = 25V, Vgs = 0
!Don) ON-State Drain Current 10 | 2 A Vps = 25V, Vgg = 10V
03 Vgs = 5V, Ip = 0JA
70 | 15 Vas = 5V, Ip = 03A
Vps(on) Drain-Source Saturation Voltage A
09 Vgs = 10V, Ip = 0.5A
22 3.0 Vgs = 10V, 1p = 1.0A
s 0 (Note 1)
Static Drain-Source ON-State
foson) 22 | 30 Vgs = 10V, Ip = 1.0A
- Q
Small-Signal Drain-Source 22 30 v
r . X Vgs = 10V, Ip = 1.0A
dston) ON-State Resistance s ° f=
9is _ Forward Transconductance |70 |250 mmho| Vps = 24V, Ip = 054 | K2
D [Ciss Input Capacitance 50
Y - - Vas = 0,Vps = 25V, f = 1.0MHz
N |Cdas  Drain-Source Capacitance 40 -
pl
a 10 Vs = 0, Vps = 24V, = 1.0MHz
| |Crss  Reverse Transfer C:
c 35 Vgs = 0, Vpg = 0, f = 1.0MHz
t, Turn-ON Delay Time 2 5 (Note 2
| _dlon) - ! i
T Rise Time 2 15 See Switching
ns " .
tiory _Turn-OFF Delay Time 2 5 Test Circuit
i Fall Time 2 5
Note 1. Pulse test — 80usec pulse, 1% duty cycle. Note 2. Sample test.
Switching Time Test Circuit
+25V
PULSE GENERATOR TO SAMPLING SCOPE
HP215A OR EQUIV. viN 500 ATYEIUATOR 509 INPUT
F————n vour
40pF
D.U.T.
Mg
Switching Time Test Waveforms Switching Waveforms
15
PULSE WIDTH |
~ 10
Vi = +10V @
'GS(on) 0% r .g VIN
2 s
INPUT M%Z 50% 1
o
VGS(M')-% 10% g A ]
2 2
. « € \
. o) % 15 a e
v £ \
0S (et 10% 10% 2 10
OUTPUT 3 \
s vour 7]
VDS(on) 0% 90% 0 T
° 10 20 30
TIME (ns)
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INTERSIL

VN10 KM

n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES
o Directly drives inductive loads

High speed, high peak current switching

Inherent current sharing capability when paralleled
Directly interfaces to CMOS, DTL, TTL logic
Simple, straight-forward DC biasing

Inherent protection from thermal runaway

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

APPLICATIONS
e LED and lamp drivers

e TTL and CMOS to high current interface
High speed switches
Line drivers

Relay drivers

Transformer drivers

SCHEMATIC DIAGRAM T0-237

DRAIN

Drain-source Voltage. . .........c..oovviiiint, 60V
Drain-gate Voltage . ..........................l 60V A
Continuoys Drain Current (see note 1) ......... 0.5A * (see note 3) [
Peak Drain Current (seenote 2) ............... 1.0A i
Gate-source Forward Voltage ... ............... +15V B
Gate-source Reverse Voltage .................. 0.3V GATE O—y
Continuous Device Dissipation at (or below) N
25°C Case Temperature ..................... 1.0W J
Linear Derating Factor .................... 8mWw/°C SOURCE S o b
Operating Junction 50002
Temperature Range ............ —40°C to +150°C
Storage Temperature Range ...... --40°C to +150°C
Lead Temperature
(1/16 in. from case for 10 sec) ............. +300°C
Note 1. Tc = 25°C, controlled by typical rpS(on) and maximum
power dissipation.
Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%.
Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Typ Max Unit Test Conditions
BVpss Drain-Source Breakdown 60 \Y Vgs = 0V, Ip = 100 A
Vgs(thy  Gate Threshold Voltage 0.3 25 \" Vps = Vas, Ib = 1 mA
S | iass Gate-Body Leakage 10 nA | Vgs=10V,Vps=0
I Zero Gate Voltage Note 4
1 10 A Vps = 40V, Vgs =
T 0SS Drain Current “ 0s Gs =0
1
c 0.25 A Vps = 25V, Vgs = 5V
ID(on) ON-State Drain Current
0.50 Vps = 25V, Vgs = 10V
Note 2
Vbs(en)  Drain-Source ON Voltage 2.5 Vv Vas = 10V, Ip = 0.5A
o afs Forward Transconductance 100 200 mmho Vps = 15V, Ip = 0.5A
vy | Ciss Input Capacitance 48
': Coss Output Capacitance 16 pF | Vbs =25V, f=1MHz
M| Crss Feedback Capacitance 2 Note 4
1 -
c ton Turn-ON Time 5 ns See Switching Times Test
tort Turn-OFF Time 5 Circuit

Note 4: Sample test.
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INMERSIL

VN3OAB Series

n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES

+ High speed, high current switching

Current sharing capability when paralleled
¢ Directly interface to CMOS, DTL, TTL logic
* Simple DC biasing

+ Extended safe operating area

Inherently temperature stable

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

Drain-source Voltage

VN30AB, VN35AB ....................ll 35V

VNB7AB ..o e 60V

VNBIAB ..o e 80V

VNOOAB ..ottt 9oV
Drain-gate Voltage

VN30AB, VN35AB .......iiiiiiiiiiiinann, 35V

VUNB7AB ...ttt 60V

VNBIAB ..ottt 80V

VNGOAB ...ttt 9oV
Continuous Drain Current (see note 1) ......... 1.2A
Peak Drain Current (seenote 2) ............... 3.0A
Continuous Forward Gate Current ............ 2.0mA
Peak-gate Forward Current................... 100mA
Peak-gate Reverse Current .................. 100mA
Gate-source Forward (Zener) Voltage .......... +15V
Gate-source Reverse (Zener) Voltage.......... -0.3v
Thermal Resistance, Junction to Case ....... 20°C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature . ................... 6.25W
Linear Derating Factor .................... 50mW/°C
Operating Junction

Temperature Range............ -55°C to +150°C
Storage Temperature Range ...... ~-55°C to +150°C
Lead Temperature

(1/16 in. from case for 10sec) ............. +300°C

Note 1. Tc = 25°C; controlled by typical rpSion) and maximum
power dissipation.

Note 2. Pulse width 80usec. duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
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APPLICATIONS

* Switching power supplies

+ DC to DC inverters

¢ CMOS and TTL to high current interface
¢ Line drivers

* Logic buffers

¢ Pulse amplifiers

SCHEMATIC DIAGRAM (T0-39)
DRAIN
}j (see note 3)
=
GATE __;:
;E
3
SOURCE 2
DRAIN !
GATE SOURCE

50002




VN30AB, VN35AB, VN67AB, VN89AB, VNgoAB  [INTERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

CHARACTERISTIC YN30AB VN3EAD VNGTAB VN89AB VN90AB UNIT | TEST CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX [ MIN | TYP | MAX [ MIN [ TYP | MAX | MIN | TYP | MAX
BVpss Drain Source Breakdown 35 35 60 80 90 v Ip = 10pA, Vgs =0
Vas(th) Gate Threshold Voltage 08 | 1.2 08 | 12 08| 1.2 08 | 12 08| 12 1o = 1.0mA, Vps = Vas
S | Igss Gate-Body Leakage 0.01| 05 001 05 0.01 0.5 0.01] 0.5 0.01| 05 A Vas = 10V, Vps = 0
T Zero Gate Voltage s
A | Ipss . 9 10 10 10 10 10 Vps = 25V, Vgs =0
T Drain Current
(': Ros(on] Drain-Source ON-State 6.0 45 5.1 5.1 6.0 o [|.Yes =5V, Io = 300mA
080’ pesistance (Note 1) 22 | 50 22| 25 22| 35 22 | 45 22| 50 Vas = 10V, Ip = 1.0A
ON-State Drain Current
ID(on) 1.0 | 20 1.0 ] .20 1.0 | 20 1.0 | 20 10| 20 A Vbs = 25V, Vas = 10V
(Note 1)
afs Forward Transconductance 250 250 250 250 250 mmho | VDs = 25V, Ip = 0.5A
D | Ciss input Capacitance (Note 2) 50 50 50 50 50
M Reverse Transfer
N | Crss ) 10 10 10 10 10 Ves = 0, Vps = 24V,
A Capacitance (Note 2) pF f=1.0MHz
L Common Source Output o
1 | Coss " P 40 40 40 40 40
c Capacitance (Note 2)
ton Turn-ON Time (Note 2) 4 10 4 10 4 10 4 10 4 10
S
toff Turn-OFF Time (Note 2) 4 10 4 10 4 10 4 10 4 10 "

Note 1. Pulse Test — 80us, 1% duty cycle.
Note 2. Sample Test.
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INTEIRS L

VN35AK Series

n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES

¢ High speed, high current switching
¢ High gain-bandwidth product

¢ Inherently temperature stable

¢ Extended safe operating area

e Simple DC biasing

* Requires almost zero current drive

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

Drain-source Voltage

VNBSAK i 35V

VNBBAK, VNB7TAK ..., 60V

VNIBAK, VNOIAK ......coiviiiiiiiininnnnns, 90V
Drain-gate Voltage

VNBSAK it 35V

VNB6AK, VNB7AK . ....ciiiiiiiiiininnnns, 60V

VNIBAK, VNOOAK ..., 90V
Continuous Drain Current (see note 1) ......... 1.2A
Peak Drain Current (seenote 2) ............... 3.0A
Gate-source Forward Voltage .................. +30V
Gate-source Reverse Voltage .................. -30V
Thermal Resistance, Junction to Case ....... 20°C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature . ................... 6.25W
Linear Derating Factor .................... 50mwW/°C
Operating Junction

Temperature Range ............ -565°C to +150°C
Storage Temperature Range...... -55°C to +150°C
Lead Temperature

(1/16 in. from case for 10sec) ............. +300°C

Note 1. Tc = 25°C; controlled by typical rps(on) and maximum
power dissipation.

Note 2. Pulse width 80usec, duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
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APPLICATIONS

¢ High current analog switches
* RF power amplifiers

o Laser diode pulsers

¢ Line drivers

¢ Logic buffers

Pulse amplifiers

SCHEMATIC DIAGRAM (TO-39)

DRAIN
Q
(see note 3)
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VN35AK, VN66AK, VN67AK, VNO9S8AK, VNI99AK

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

INMERSIL

VN35AK VN66AK VNISAK
CHARACTERISTIC VN67AK VN99AK UNIT TEST CONDITIONS
MIN| TYP | MAX| MIN | TYP | MAX | MIN | TYP | MAX
BVpss _ Drain-Source Breakdown 35 60 90 v Vgs = 0, Ip = 10pA
VaGs(th) Gate-Threshold Voltage 0.8 20 | 0.8 20 | 0.8 2.0 Vps = Vas, Ip = 1TmA
0.5 | 100 0.5 | 100 0.5 | 100 Vgs = 15V, Vps =0
s loss  Gate-Body Leakage 500 500 500 | ™ ['Ves = 15V, Vos = 0 Ta = 125°C (Note 2]
T 10 10 10 Vbs = Max. Rating, Vgs = 0
¢ s Zero Gate Voltage 500 500 500 HA 21’3;: 2)8 Max. Rating, Vas =0, TA=125°C
1 Drain Current 100 00 00 X = -
n Vps = 25V, Vgs = 0
c Ip(on) ON-State Drain Current 10| 2.0 10 | 2.0 1.0 120 A Vps = 25V, Vgs = 10V
VN66AK 1.0 1.1 Vgs - 5V, Ip = 0.3A
Vosion) Drain-Source VN9BAK 22 | 30 2.2 | 40 v [Ves=10V.1p=10A (Note 1)
Saturation Voltage wggﬁﬁ 1.0 1.1 1.2 VGs = 5V, Ip = 0.3A
VNIGAK 22| 25 22 | 35 22 | 45 Vgs = 10V, Ip = 1.0A
Jfs Forward Transconductance 170 | 250 170 | 250 170 | 250 m( | Vps =24V, Ip = 0.5A, f = 1KHz
p | Ciss Input Cape itance 40 50 40 50 40 50
| Coss gomm,"" & wurce Output 38 | 45 35 | 40 32 | 40 | pF |vas =0, Vos=24V,f= 1MHz | (Note 2)
apacitance
a Crss Reverse Transfer Capacitance 7 10 6 10 5 10
1 | ton Turn ON Time 3 8 3 8 3 8 ns
C | toff Turn OFF Time 3 8 3 8 3 8

Note 1. Pulse test — 80us pulse, 1% duty cycle.

Note 2. Sample test.

30



INMERSIL

VN4OAF Series

n-Channel Enhancement-mode
Vertical Power MCSFET

FEATURES

« High speed, high current switching

' Current sharing capability when paralleled
« Directly interface to CMOS, DTL, TTL logic
¢ Simpie DC biasing

» Extended safe operating area

« Inherently temperature stable

¢ Reliable, low cost plastic package

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

Drain-source Voltage

VNAOAF . 40V

VNBTAF . e e 60V

VUNBOAF . e e 80V
Drain-gate Voltage

VNAOAF . 40V

VNB7AF 60V

VNBOAF . . 80V
Continuous Drain Current (see note 1) ......... 1.2A
Peak Drain Current (seenote 2) ............... 3.0A
Continuous Forward Gate Current ............ 2.0mA
Peak-gate Forward Current .................. 100mA
Peak-gate Reverse Current .................. 100mA
Gate-source Forward (Zener) Voltage .......... +15V
Gate-source Reverse Voltage ................ -0.3v
Thermal Resistance, Junction to Case ...... 10.4°C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature . ..................... 12w
Linear Derating Factor ....... B, 96mW/°C
Operating Junction

Temperature Range ............. -40°C to +150°C
Storage Temperature Range ....... —40°C to +150°C
Lead Temperature

(1/16 in. from case for 10sec) ............. +300°C
Note 1. Tc = 25°C: controlled by typical rpS(on) and maximum

power dissipation
Note 2. Pulse width 80usec. duty cycle 1.0%

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
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APPLICATIONS

+ Switching power supplies

e DC to DC inverters

¢ CMOS and TTL to high current interface
¢ Line drivers

* Logic buffers

e Pulse amplifiers

* DC motor controllers

SCHEMATIC DIAGRAM

TO-202
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(see note 3)
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VN4OAF, VN67AF, VN89AF

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

IINTEIRSIL

VNA4OAF VN67AF VNB89AF
CHARACTERISTIC ) MIN] TYP | MAX | MIN ] TYP |MAX | MIN | TYP MAX UNIT TEST CONDITIONS
. 40 60 80 Vas = 0, Ip = 10pA
BVpss Drain-Source Breakdown m 60 30 v Ves = 0, 10 = 2.5mA"
Vas(th) Gate-Threshold Voltage 06| 1.2 08 | 1.2 08 | 1.2 Vps = VGs, ID = TmA
0.01 | 10 0.01 ] 10 0.01] 10 Vgs = 10V, Vps = 0
g | 'ess  Cate-Body Leakage 700 100 100 Vas = 10V, Vps = 0, Ta = 125°C (Note 2)
I 10 10 10 A | Vps = Max. Rating, VGs = 0
Zero Gate Voltage Vps = 0.8 Max. Rating, Vgs =0, Ta = 125°C
1; Ibss Drain Current 100 100 100 (Note 2)
Cc 100 100 100 nA |Vps =25V,Vgs =0
ID(on) ON-State Drain Current 1.0 2 1.0 2 1.0 2 A | Vps = 25V, Vgs = 10V
0.3 0.3 0.4 Vas =5V, Ip = 0.1A
Drain-Source Saturation 10 1 20 10 |17 14 1 19 Vags = 5V, Ip = 0.3A
Voston! yoitage 10 1.0 13 V' [Ves =10V, Ip= 0.54 (Note 1)
22 | 5.0 22 | 35 22 | 45 Vas = 10V, Ip = 1.0A
gm Forward Transconductance 250 250 250 mmho | Vps = 24V, Ip = 0.5A, f = 1KHz
Ciss Input Capac :ance 50 50 50
e Crss Reverse Transfer Capacitance 10 10 10 pF |[VGs =0,Vps = 25V, f=1.0MHz
N Goss Common-Source Output 50 50 50
A Capacitance
M - 1 (Note 2)
td(on) Turn-ON Delay Time 2 5 2 5 2 5
el Rise Time 2 | 5 2 | 5 2 [ 5]
td(off) Turn-OFF Delay Time 2 5 2 5 2 5
tr Fall Time 2 5 2 5 2 5
Note 1. Pulse test — 80us pulse, 1% duty cycle.

Note 2. Sample test.
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VN46AF Series

n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES

¢ High speed, high current switching

¢ Current sharing capability when paralleled
¢ Directly interface to CMOS, DTL, TTL logic
* Simple DC biasing

¢ Extended safe operating area

Inherently temperature stable

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

Drain-source Voltage

VN4BAF ... .. i e 40V

VNBBAF . ... . i i 60V

VNBBAF ... i i e i 80V
Drain-gate Voltage

VN4BAF ... i i i i i e 40V

VNBBAF ... .. iee e 60V

VNBBAF ... i i 80V
Continuous Drain Current (seenote 1)......... 1.2A
Peak Drain Current(seenote2)............... 3.0A
Continuous Forward Gate Current .. ........ 2.0mA
Peak-gate ForwardCurrent................ 100mA
Peak-gate ReverseCurrent ................ 100mA
Gate-source Forward (Zener) Voltage . ....... +15V
Gate-source Reverse (Zener) Voltage .. ...... -0.3v

Thermal Resistance, Junctionto Case . ... 10.4°C/W
Continuous Device Dissipation at (or below)

25°CCaseTemperature................... 12W
Linear DeratingFactor ................. 96mW/°C
Operating Junction

Temperature Range.......... ~40°Cto +150°C
Storage Temperature Range. .. .. —40°Cto +150°C
Lead Temperature

(1/16in. from case for10sec)........... +300°C

Note 1. Tc = 25°C; controlled by typical rpsn) and maximum
power dissipation.

Note 2. Pulse width 80usec, duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
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APPLICATIONS

+ Switching power supplies

* DC to DC inverters

¢ CMOS and TTL to high current interface
¢ Line drivers

» Logic buffers

* Pulse amplifiers

SCHEMATIC DIAGRAM

DRAIN

(T0-202)
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VN46AF, VNGGAF, VNS8SAF

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

INTMERSIL

VN46AF VN66AF VN8SAF
CHARACTERISTIC I MINTTYP | MAX | MIN T TYP | MAX | MIN T 7YP | MAX UNIT TEST CONDITIONS
. 40 60 80 Vgs =0, Ip = 10pA
BVpss  Drain-Source Breakdown 20 50 30 V [Vas <0 o= 25mA
Vas(th) Gate-Threshold Voltage 08 | 1.7 08 | 1.7 08 | 1.7 Vps = VaGs, Ip = TmA
ass Gate-Bo dy Leakage 0.01| 10 0.01| 10 0.01] 10 Vas = 10V, Vps =0
s 100 100 100 Vas = 10V, Vps = 0, Ta = 125°C (Note 2)
T 10 10 10 #A | Vbs = Max. Rating, Vas = 0
A Zero Gate Voltage Vps = 0.8 Max. Rating, Vas =0, TA=125°C
T |loss Drain Current 100 100 100 (Note 2)
(': 100 100 100 nA | Vps = 25V, Vas = 0
ID(on) ON-State Drain Current 1.0 2 1.0 2 1.0 2 A | Vbs = 25V, Vgs = 10V
0.3 0.3 0.4 Vgs =~ 5V, Ip = 0.1A
Drain-Source Saturation 1.0 | 15 1.0 { 15 14 | 1.7 Vgs = 5V, Ip = 0.3A
Voston) o tage 1.0 1.0 13 V' Vs =10V, 1o =054 (Note 1)
22 | 3.0 22 | 3.0 22 | 4.0 Vgs = 10V, Ip = 1.0A
gfs Forward Transconductance 150 | 250 150 | 250 150 | 250 mmho| Vps = 24V, Ip = 0.5A,f = 1KHz
D Ciss Input Capacitance 50 50 50
y | Crss Reverse Transfer Capacitance 10 10 10 pF | Vas =0, Vps = 25V,
2 Coss g:mmgn-Source Output 50 50 50 f =1.0MHz
\pacitance
'f td(on) Turn-ON Delay Time 2 5 2 5 2 5 (Note 2)
C Ltr Rise Time 2 5 2 5 2 5 ns
td(off) Turn-OFF Delay Time 2 5 2 5 2 5
t Fall Time 2 5 2 5 2 5
Note 1. Pulse test — 80us pulse, 1% duty cycle Note 2. Sample test.
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INTTERSIIL vQ1000 CJ
Quad n-Channel

Enhancement-mode

Vertical Power MOSFET

FEATURES APPLICATIONS
* Directly drives inductive loads e LED and lamp drivers
* High speed, high peak current switching e TTL and CMOS to high current interface
* Inherent current sharing capability when paralleled ¢ High speed switches
 Directly interfaces to CMOS, DTL, TTL logic ¢ Line drivers
* Simple, straight-forward DC biasing ¢ Relay drivers
* Inherent protection from thermal runaway ¢ Transformer drivers
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
(TA = 25°C unless otherwise noted) 14 Pin Plastic Dip
Drain-SourceVoltage . ...................... 60V D, S G NG Gy S, Dy
Drain-GateVoltage . ........................ 60V
3 2 10 9 8
Continuous Drain Current (per device). ........ 0.3A [l o] [a] [w] L1
Peak Drain Current (perdevice)............... 1.0A L;',J ‘J
Gate-Source Forward Voltage . ............. +15V " 04 R
Gate-Source Reverse Voltage . . .............. 0.3v ——1 o T
Reverse Diode Continuous Current . .......... 0.3A F‘l—l ,"Jﬁ
Reverse Diode Peak Current . ................ 1.0A
Temperature KR 5 gy 3 gy €1 g £ g 3
(Operating and Storage). ...... —40°Cto +150°C ! ! ! z :
Lead Temperature (Soldering, 10sec)...... +300°C TOP VIEW
6300
ELECTRICAL CHARACTERISTICS
CHARACTERISTIC MIN | TYP | MAX | uNIT TEST CONDITIONS
BVpgs Drain-Source Breakdown 60 v Vgs = 0V, Ip = 100xA
Vasin) Gate Threshold Voltage 0.8 Vgs = Vgs = Vps, Ip = 1mA
lgss  Gate-Body Leakage 100 nA Vgs = 10,Vpg =0
Zero Gate Voltage nA Vpg = 40V, Vgg = 0
Ipss - 100
Drain Current
0.20 - Vps = 25V, Vgg = 5V
Ipon)  ON-State Drain Current A
05 Vps = 25V, Vgg = 10V
15 Vgs = 5V, Ip = 0.20A (Note 1)
Vbs(on) Drain-Source ON Voltage \"
1.65 Vgs = 10V, Ip = 0.3A
Ofs Forward Transconductance | 100 mmho | Vpg = 15V, Ip = 0.5A
Ciss Input Capacitance 48
Coss  Output Capacitance 16 pF Vps = 25,1 = 1 MHz
Crss Feedback Capacitance 2 (Note 1)
ton Turn-ON Time 10 ns I = 0.3A, R = 230
Yot Turn-OFF Time 10 Rg = 500
Ig =g = 1A
230
Reverse Diode I = 01A
tr ns (Note 2)
Reverse Recovery Time
165 Ig = Iy = 0.3A
1, = 0.03A
NOTES: 1. Pulse test - 80us pulse, 1% duty cycle. ‘
2. Sample test.
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5000 Family Typical Performance Curves

(25°C unless otherwise stated)
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RESISTANCE vs
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5000 Family Typical Performance Curves [NTERSIL

(25°C unless otherwise stated)

OUTPUT CHARACTERISTICS
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SATURATION CHARACTERISTICS
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5000 Family Typical Performance Curves [NTERSIL

(25°C unless

1p DRAIN CURRENT — (AMPS)

otherwise stated)

THERMAL RESPONSE
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5200 Family Typical Performance Curves [NTERSIL

(25°C unless otherwise stated)
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5200 Family Typical Performance Curves [NTERSIL

(25°C unless otherwise stated)

OUTPUT CHARACTERISTICS

SATURATION CHARACTERISTICS
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5200 Family Typical Performance Curves [NTERSIL

(25°C unless otherwise stated)
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6000 Family Typical Performance Curves [[NTERSIIL

(25°C unless otherwise stated)
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6000 Family Typical Performance Curves [[NTERSIL

(25°C unless otherwise stated)
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6000 Family Typical Performance Curves [|NTERSIIL

(25°C unless otherwise stated)
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6000 Family Typical Performance Curves [NERSIL
(25°C unless otherwise stated)
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PACKAGE OUTLINES Al dimensions given in inches and (millimeters).
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PACKAGE OUTLINES Aill dimensions given in inches and (millimeters).
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The Power MOSFET,

A Breakthrough in

Power Device Technology

Recent advances in the technology of fabricating MOSFET’s
have enabled manufacturers to break free of the power limi-
tations of the early devices. While the power MOSFET is a
relative newcomer to the power switch field, it promises
exciting performance advantages over the more conven-
tional bipolar transistor. By providing much higher switching
speeds (afew nanoseconds is typical), high inputimpedance
with low drive requirements, simplified multi-device opera-
tion, and greatly improved safe operating area for power
switching applications, the power MOSFET will replace the
bipolar transistor in many applications, and provide new
circuit opportunities that do not exist with bipolar tech-
nologies. Several different types of power MOSFET’s are
already available, and the immediate future promises many
more devices with steadily increasing performance.

This applications note is intended to provide the design
engineer with a basic understanding of how power
MOSFET’s work, the structures presently in use, the
electrical characteristics of the devices and some guidance
on application.

STRUCTURES

At the present time, there are a host of different and often
confusing names for power FET devices, such as VMOS,
VFET, HEXFET®, TMOS, DMOS, ZMOS, etc. In actuality
there are only three basic structures: vertical junction FET’s,
V-groove MOSFET’s and vertical DMOS FET’s.

Planar MOSFET

Figure 1 is a cross section of a conventional planar N-
channel enhancement mode MOSFET. Fabrication of this
device begins with a P substrate into which N+ regions are
diffused. SiO» is then grown and etched for the aluminum
which is deposited to form the source, gate and drain
connections. If no bias is applied to the gate, this device is
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Figure 1. The Cross Section of a Conventional MOSFET

by Rudy Severns

essentially two back-to-back PN diodes and no conduction
occurs. If, however, the gate is made positive with respect to
the source, the electrostatic field draws electrons near the
surface of the P region. This inverts that region to N material,
and a channel is formed, allowing conduction between
source and drain. Note that the MOSFET is a majority carrier
device which acts like a voltage controlled resistor during
conduction. The result is an extremely fast switch with no
storage time effects. There are, however, a number of
drawbacks for high power use which, for practical purposes,
eliminate this structure from consideration for high power
use:

1. The length of the channel is controlled by the mask .

spacing of the N+ regions. Due to the limits of accuracy of
photomask technology, it is necessary to have relatively
wide spacing. This produces long channel lengths which
increase the ON resistance for a given area of silicon.

2. Thesource, gate and drain conductors are all on the same
surface. This metallization takes up a major portion of the
die area, further increasing the ON resistance.

3. This structure has large inherent capacitances, for its
current capability, especially gate to drain. This reduces
the gain bandwidth and increases the drive power in
repetitive pulse applications.

VMOS

Most of the deficiencies in the planar MOSFET's can be
overcome by going to a structure that allows the current to
flow vertically, and in which the channel length is controlled
by diffusion processes rather than mdsk spacing. The VMOS
structure shown in Figure 2a is a particularly good solution.
A VMOS device fabrication process starts with an N+ subs-
trate with an N-epi layer. A P region is diffused in and then an
N+ layer is diffused within the P region. Up to this point the
process is very similar to that for a double diffused NPN
transistor (Figure 2b), but, rather than applying the base and
emitter metal, a V groove is anisotropically etched in the
surface of the device, a silicon oxide insulating layer is
grown, and finally, source and gate metal is deposited. Note
that the source metal overlaps the P and N* regions so that
the base and emitter of the NPN transistor are connected
together.

By applying a positive potential between the gate and
source, the P region close to the gate can be electrostatically
inverted to N type material, and a conducting channel
formed. Thus the source and gate connections are on the
upper surface while the drain is on the bottom, and current
flow is essentially vertical. In addition, the channel lengths
are controlled by the diffusion processes and can be made
quite short. This structure allows very efficient utilization of
the silicon, and high power MOSFET'’s can be fabricated.
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However, this basic structure has some drawbacks. The
sharp bottom of the V groove produces a strong field concen-
tration between the gate and drain, and there is also a ten-
dency for the gate oxide layer to thin down around the tip of
the V. Theresultis limited high voltage capability due to gate
oxide breakdown even though the gate does not see the full
drain-source voltage. The use of an aluminum gate can
cause long term reliability problems due to ion migration
(principally sodium) through the gate oxide which leads to
variations in the device threshold voltage. A channel is
formed on each side of the V groove, and if the groove does
not penetrate well past the P region into the epi layer, it is
possible to experience excessive current densities which
may cause current injected avalanche breakdown in high
power devices.

UMOSs

Most of the VMOS problems can be relieved by using a flat
bottomed groove with a combined silicon and aluminum
gate structure as shown in Figure 3. The process is very
similar to VMOS except that the etching is halted while the
bottom of the groove is relatively wide. A layer of oxide is
grown and overlaid with a layer of 