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Mosfets Technical Handbook

Since publication of this Ferranti Mosfets Technical Handbook the following data
sheets have become available:

Industry Standard .. .. .. BS250P

ZVP21 Range .. .. .. .. ZVP2106A/B/L
ZVP2110A/B/L
ZVP0120A/B/L

ZvP33 Range .. .. .. .. ZVP3306A/B/F
ZVP3310A/B/F
ZVP1320A/B/F

ZVN33 Range .. .. .. .. ZVN3306F
ZVN3310F
ZVN1320F

For upto date information on Ferranti Mosfet data please contact your nearest
Ferranti sales office.

©FERRANTI pic 1985

The copyright in this work is vested in Ferranti plc and this document is issued for the purpose only for which it is supplied. No
licence is implied for the use of any pa tented feature. It must not be reproduced in whole or in part, or used for tendering or manufacturing
purposes except under an agreement or with the consent in writing of Ferranti plc and then only on the condition that this notice
is included in any such reproduction. Information furnished is believed to be accurate but no liability in respect of any use of it is
accepted by Ferranti plc.
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INTRODUCTION

This product guide contains data on the Ferranti range of N and P channel MOSFETS as well as
a selection guide and cross reference index.

New Products

The continual evolution of new products means that the Ferranti range is being constantly updated.
If your particular requirement is not covered within this book, please do not hesitate to contact us
for new product information.

Applications Laboratory

An experienced team of applications engineers is available to give advice and active assistance with
circuit design and system problems.

Customer Specifications

Devices may be supplied against ‘in-house’ Ferranti specifications to suit individual customer
requirements for non-standard electrical specifications.

MOSFET Dice

Ferranti MOSFETSs are available in wafer or individual dice form.
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FERRANTI MOSFET TECHNOLOGY

TECHNOLOGY SUMMARY

Ferranti MOSFET technology is amongst the worlds most advanced. Our NEW generation of MOSFETs
offer today the performance required for designs of tomorrow.

Ferranti MOSFETS utilize a vertical DMOS structure. These devices are produced using a well proven
silicon gate manufacturing process which provides excellent device stability under high voltage
conditions. Low input capacitance and fast switching speeds are achieved by virtue of the chips
having either overlay (cell) or interdigitated geometries. In common with all MOSFET devices they
do not exhibit thermal runaway or thermally induced secondary breakdown.

Ferranti MOSFETs are enhancement mode FETs (normally-OFF) especially suited to a wide range
of switching and amplifying applications where high input impedance, high gain, high frequency
and fast switching speed is desired. They combine the current handling capabilities of bipolar
transistors with the high input impedance and negative temperature coefficient of FETs.

FERRANTI VERTICAL DMOS STRUCTURE

Having considered the various MOSFET technologies, Ferranti has chosen a vertical DMOS structure
(see Fig. 1).

As with other vertical current flow devices, an N- epitaxial layer is grown on an N+ substrate. A
series of P— body regions are next diffused into the epi-layer. Then N+ source regions are diffused
within the P— body regions and a polycrystalline silicon gate is embedded in the silicon oxide
insulating layer. Source and gate metallizations are deposited on the top surface of the die and the
drain contact made to the bottom surface. The vertical DMOS process may be considered as truly
planar as both source and body regions are diffused through a window opened in the oxide layer
without grooves of any kind.

SOURCE GATE SOURCE

Aluminium Poly-Silicon Gate

Silicon Oxide

[N Source Region

7

Tt
P- type
N- epitaxial Body Region
Jr N* substrate }
DRLN 6922

Fig. 1 Cross-Section of Ferranti Vertical DMOS Structure
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FERRANTI MOSFET TECHNOLOGY

With the device turned on, carriers flow laterally from the source to the drain region below the gate
and then vertically to the drain contact.

An abundance of terms already exist for individual manufacturers’ versions of the basic vertical DMOS
process, e.g. HEXFET® , SIPMOS® , TMOS® . The main differences between various manufacturers’
products are in the geometry of the P and N regions and the interconnections. Vertical DMOS
transistors can be fabricated with either interdigitated access or with a dual-access (overlay or cell)
geometry. Both N-channel and P-channel devices utilize a vertical DMOS process. It should be realized
however, that since the resistivity of P-type silicon is much higher than that of an N-type silicon,
P-channel devices require a larger active area to achieve the same on-resistance and current rating.

For complementary symmetry, equal Rpggy) is needed in both devices. Thus the P-channel device
used must have a larger active area than the N-channal device. The larger area wil
parameters related to die area will, as expected, be different; preventing symmetry in this respect.

I Y

b

The Integral Reverse Diode of P-channel devices will have a higher forward voltage drop than the
diode in the N-channel transistor.

Advantages of a vertical DMOS structure over V or U-groove structures may be summerized as:

1. Short channel lengths determined by easily controlled diffusion process for lower ON-
resistance and increased current density.

2. Planar construction simplifies wafer fabrication due to elimination of etched grooves.
3. Increased conductance per unit area.

4. Improved high voltage capability.

8. Both N and P-channe! devices can easily be fabricated.

6. Compact metallization for reduced chip size.

FERRANTI PROCESS HIGHLIGHTS

® Poly-Silicon Gate Process
The poly-silicon gate greatly reduces the possibility of sodium-ion contamination in the gate
oxide - giving high stability of threshold voltage.
® lon-implantation
The use of ion implantation gives stability in the control of threshold voltages in manufacture.
® Self-Aligned Gate
The self-aligned DMOS process allows extremely short channel lengths to be achieved, giving
these devices excellent linear transfer characteristics.
® Planar Construction
The vertical DMOS structure eliminates the need for anisotropically etched V or U-grooves in the
surface of the device, giving improved performance and higher voltages.
® Compact Geometries
Compact transistor chip designs, utilizing overlay (cell) or interdigitated structures, optimised
for low ON-resistances, low capacitances and fast switching speeds.
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SOURCE TO DRAIN INTERNAL DIODE

In N-channel devices the source metallization overlaps the P~ and N+ regions which effectively
short-circuits the base and emitter of the parasitic bipolar transistor, keeping it inactive and stabilizing
the threshold voltage of the MOSFET. The result of this is equivalent to a P-N junction diode connected
between source and drain in parallel with the MOSFET (see Fig. 2).

When the source is made positive with respect to the drain, the diode conducts with a forward current
rating equal to the drain current rating of the MOSFET. In the reverse direction, the diode has a
breakdown voltage equivalent to the drain-source breakdown of the MOSFET. The diode is inherently
fast and can be used as a rectifier or an inductive energy clamp in switching circuits.

The internal diode of P-channel devices exhibits a forward voltage drop of several volts and is generally
considered unusable.

1%L

os

Fig. 2 N-channel MOSFET with Internal Diode



HANDLING AND PRECAUTIONS

HANDLING AND CIRCUIT CONSTRAINTS

MOSFETSs, with relatively high input capacitances requiring a large charge to build up a high voltage
on the gate, are less susceptable to damage from electrostatic discharge than CMOS integrated
circuits. However, it is considered good practise to adopt several standard precautions, listed below,
when handling the devices.

® MOSFET devices are supplied in anti-static packages and should either be retained in these
or similar conductive housings until they are required for use.

® MOSFET devices should be handled by the package not the leads.

® The work stations where MOSFETSs are handled should have grounded conductive floor
and table mats.

® Personnel should be grounded whilst handiing MIOSFETSs.

The above precautions should also be taken when inserting devices into circuit boards and in addition
soldering irons should be grounded.

One of the most important advantages of a MOSFET is the ease with which it can be driven. The
capacitive input only requires sufficient charge to develop a gate-source voltage greater than the
threshold level for the device to turn on.

The input of a MOSFET is seen as a capacitor with a silicon oxide dielectric and as with all capacitors
has certain parameter limits. To turn on the device fully a gate source voltage of 10V is required,
however, it is important that the maximum rating of +20V is observed. Exceeding this level, even
for a short period of time, can cause punch through of the dielectric; leading to degradation or failure
of the device.

Another situation one should be aware of is voltage transients being applied to the gate as a proportion
of the transient voitages occuring at the drain, suitabley potted down by the device capacitances.
This is most likely when the drive circuit presents a high source impedance. Voltage transients on
the supply rails can also be fed to the gate via the drive circuitry. As a precaution against voltage
transients, it is recommended that a suitable zener diode be fitted between the gate and source.
The increased ruggedness of MOSFETSs has prevented the need for manufacturers to supply a built-in
zener diode as was done originally. There were cases when the built-in zener was inconvenient as
its reverse characteristics limited negative gate voltages to that of a forwardly biased diode.

Drive circuits should not normally allow the gate impedance to rise to very high values or there may
be a build-up of gate voltage due to the presence of switching transients. However providing the
gate voltage is controlled, circuits can be used which apply a short duration positive pulse to turn
on the transistor and at a later time apply a short duration negative pulse to extract the charge from
the gate and turn off the device. The retained charge in the gate holds the device in the conducting
state during the interval between pulses.

One advantage of the MOSFET is its ability to switch current at a very fast rate. It is, in many ways,
akin to an R.F. transistor and this must be considered when connecting the device to other circuitry.
If the device is measured on a curve tracer, it is wise to ensure that the jig into which it is inserted
contains a resistor, connected in series with and close to, the gate of the device under test. If the
gate lead connected in the circuit, needs to be of any length, a similar resistor should be inserted.
A value of 1009 is enough to prevent parasitic oscillations causing incorrect operation or failure.
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HANDLING AND PRECAUTIONS

The very good frequency performance of MOSFETs means, again like the R.F. transistor, some
consideration must be given to the layout of the circuit used. Earthing leads should be minimal to
reduce parasitic inductance and prevent unwanted voltage transients and in the case of fast switching
circuits, to minimise ringing after fast voltage transitions.

Finally parameter limitations such as Maximum Power Dissipation, Maximum Vpg and Maximum
Ip as given in the data sheets, must be observed.
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MOSFETS versus BIPOLAR TRANSISTORS
ADVANTAGES OF MOSFETs OVER BIPOLAR

® DO NOT EXHIBIT THERMAL RUNAWAY OR THERMALLY-INDUCED

SECONDARY BREAKDOWN
Carrier mobility in a MOSFET channel region decreases
with temperature. If localized heating occurs in a
MOSFET, the carrier mobility decreases in the region
affected, and as a consequence, the localized current
reduces. This negative feedback mechanism forces
overload currents to be uniformly distributed within the
transistor.

® HIGH INPUT IMPEDANCE AND HIGH GAIN

By virtue of the insulated gate structure, input currents are very low, typically a few pico amps
at 25°C. Current gains are generally in the range 105 to 106.

® LINEARITY OF TRANSFER CHARACTERISTICS
Above the threshold voltage the relationship between
the drain current and gate voltage in these short
channel devices is approximately linear. In other words
the device transconductance, which is the rate of
change of drain current with gate voltage, becomes
constant at high drain currents.

® TEMPERATURE STABILITY

The transconductance and switching times of these MOSFETs change very little with
temperature compared to bipolar transistors.

® FAST SWITCHING SPEEDS

MOSFETs are majority-carrier devices, and consequently do not exhibit minority carrier storage
delays. Switching times are ultra-fast, primarily being determined by the device capacitances
and the drive circuitry.

® EASE OF PARALLEL OPERATION

MOSFETs can easily be connected in parallel to obtain very high current handling performance
without the problem related to bipolar technology, that of base current sharing resistors.
Additionally, paralleling MOSFETSs results in the reduction of effective ON-resistance.

® SIMPLIFIED DRIVE AND PERIPHERAL REQUIREMENTS

Less peripheral components are required than in the case of bipolar types leading to reduced
design time, less complexity and lower cost.

1-8



MOSFETS versus BIPOLAR TRANSISTORS

e TERMINOLOGY COMPARISON

BIPOLAR

Collector
Base
Emitter

lc
BVces
VBE(on)
lego

Ices

Ree(sat) = Y CElsat)

Ic
hfe
Ci

Cobo
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Gate
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Ip

BVbss
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Rps(on) = YDSton)
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PRODUCT IDENTIFICATION CODES

Ferranti MOSFETs are identified by an 8 digit alpha-numeric code which is read as follows:

digit 1 2 3 4 5 6 7 8
FERRANTI MOSFET CHANNEL CHIP TYPE VOLTAGE (+10) PACKAGE

1st digit: Ferranti identification - z
2nd digit: Vertical DMOS Process - v
3rd digit: Channel - N

-P
4th and 5th digits: Chip Type 01/21
22
05
13/33
14
6th and 7th digits: Voltage Rating divided by 10
e.g. 02 = 20 volts
10 = 100 volts
17 = 170 volts
24 = 240 volts
8th digit: Package code
A - E-Line (TO-92 style)
B - TO-39
L - TO-220
F - SOT-23
EXAMPLE:
2] ][] 2] [ [e]
Ferranti chip voltage (+10)  package

This number refers to an N-channel ZVN22 product family with Breakdown
Voltage (BVpgs) of 60 volts in a TO-220 package.
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ALPHA-NUMERIC PRODUCT LIST

DEVICE DATA SECTION DEVICE DATA SECTION
BS107P 1 ZVN1308A 5
BS107PT 1 ZVN1308B 5
BS170P 1 ZVN1320A 5
ZVN13208B 5
BS250P REFER
) ZVN1404A 5
VN10LP 1 ZVN1406A 6
ZVN1408A 6
ZVNO102A 2 ZVN1409A 6
ZVNO102B 2
ZVN2104B 2
ZVNOTO06A 2 ZVN2104L 2
ZVNO106B 2
ZVNO106L 2 ZVN2106A 9
ZVN2106B 2
ZVNO108A 2 ZVN2106L 2
ZVNO108B 2
ZVNO108L 2 ZVN2110A 2
ZVNO117TA 2 ZVN21108 2
ZVN2110L 2
ZVNO120A 2
ZVNO120B 2 ZVN2115A 2
ZVNO120L 2 ZVN2115B 2
ZVN2115L 2
ZVNO526A 4
ZVN2202B 3
ZVNO530A 4 ZVN2202L 3
ZVNO5308 4
ZVNO530L 4 ZVN2204B 3
ZVN2204L 3
ZVNO535A 4
ZVNO5358 4 ZVN2206B 3
ZVNO535L 4 ZVN2206L 3
ZVN1306A 5 ZVN2208B 3
ZVN13068B 5 ZVN2208L 3




ALPHA-NUMERIC PRODUCT LIST

DEVICE DATA SECTION DEVICE DATA SECTION
ZVN2210B 3 ZVPO120A REFER
ZVN2210L 3 ZVP0120B ”
ZVPO120L "
ZVN2215B 3
ZVN2215L 3 ZVPO530A "
ZVP0O530B "
ZVN2220B 3 ZVPO530L !
ZVN2220L 3
ZVPO535A "
ZVN22248 3 ZVP0O5358 ‘
ZVN2224L 3 ZVPOS35L
ZVN3302A 5 ZVP1306A
ZVN33028B 5 ZVP13068
ZVN3304A 5 2’;1 ggg’;
ZVN3304B 5
ZVP1320A "
ZVN3306A 5 VP13208 .
ZVN3306B 5
ZVP2104A "
ZVN3310A 5 ZVP21048 .
ZVN3310B 5 ZVP2104L .
ZVN3315A 5 ZVP2106A p
ZVN3315B 5 ZVP2106B "
ZVP2106L "
ZVPO102A REFER
ZVP0102B i ZVP2110A ”
ZVP0102L ” ZVP2110B ”
ZvP2110L "
ZVPO106A "
ZVP0106B ” ZVP2115A ”
ZVPO106L ” ZVP2115B ”
ZVP2115L "
ZVPO108A "
ZVP0108B " ZVP22028 "
ZVP0108L " ZVP2202L ”
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ALPHA-NUMERIC PRODUCT LIST

DEVICE DATA SECTION DEVICE DATA SECTION
ZVP2204B REFER ZVP3302A REFER
ZVP2204L ’ ZVP3302B "
ZVP2206B i ZVP3304A "
ZVP2206L i ZVP3304B "
ZVP2208B " ZVP3306A "
ZVP2208L " ZVP3306B "
ZVP2210B i ZVP3310A "
ZVP2210L " ZVP3310B i
ZVP2215B i ZVP3315A "
ZVP2215L i ZVP3315B "
ZVP2220B ”

ZVP2220L i
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MOSFETS TO BS-CECC

CECC
NUMBER

COMMERCIAL
EQUIVALENT

APPROVAL
STATUS

50012-018

ZVN2104A
ZVN2106A
ZVNO108A
ZVN2110A

C

50012-019

ZVNO530A
ZVNO535A

50012-020

ZVN2115L
ZVNO120L

50012-031

ZVN2104B
ZVN2106B
ZVNO108B
ZVN2110B

50012-032

ZVN2204B
ZVN2206B
ZVN2208B
ZVN2210B

50012-033

ZVP2104A
ZVP2106A
ZVPO108A
ZVP2110A

50012-034

ZVP2104B
ZVP21068B
ZVP0108B
ZVP2110B

50012-035

ZVP2204B
ZVP2206B
ZVP2208B
ZVP2210B

2-5
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MOSFETS TO BS-CECC

FERRANTI BS-CECC APPROVAL
TYPE NUMBER STATUS
ZVNO108A 50012-018 C
ZVNO0108B 50012-031 C
ZVNO120L 50012-020 Cc
ZVNO530A 50012-019 C
ZVNO535A 50012-019 C
ZVN2104A 50012-018 C
ZVN2104B 50012-031 Cc
ZVN2106A 50012-018 C
ZVN2106B 50012-031 c
ZVN2110A 50012-018 C
ZVN2110B 50012-031 @
ZVN2115L 50012-020 C
ZVN2204B 50012-032 P
ZVN22068B 50012-032 P
ZVN2208B 50012-032 P
ZVN2210B 50012-032 P
ZVPO108A 50012-033 P
ZVP0108B 50012-034 P
ZVP2104A 50012-033 P
ZVP2104B 50012-034 P
ZVP2106A 50012-033 P
ZVP2106B 50012-034 P
ZVP2110A 50012-033 P
ZVP2110B 50012-034 P
ZVP2204B 50012-035 P
ZVP2206B 50012-035 P
ZVP2208B 50012-035 P
ZVP2210B 50012-035 P
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N-CHANNEL MOSFET SELECTION GUIDE

BVpss Roson) @ b Device Iocont) Pp Package
\" Q A A w
Min. Max. Max.
350 50 0.1 ZVNO5G35A 0.09 0.7 E-Line
ZVN05358B 0.15 5 TO-39
ZVNO535L 0.15 20 TO-220
300 ZVNO530A 0.09 0.7 E-Line
ZVNO530B 0.15 5 TO-39
ZVNO530L 0.15 20 TO-220
260 40 ZVNO526A 0.10 0.7 E-Line
240 6 0.5 ZVN2224B 1.20 20 TO-39
ZVN2224L 1.20 20 TO-220
200 40 0.1 ZVN1320A 0.10 0.625 E-Line
ZVN13208B 0.25 5 TO-39
28 0.020 BS107PT 0.12 0.5 E-Line
23 0.025 BS107P 0.12 0.5 E-Line
16 0.25 ZVNO120A 0.16 0.7 E-Line
ZVNO120B 0.42 5 TO-39
ZVNO120L 0.50 20 TO-220
2.5 1.0 ZVN2220B 1.85 20 TO-39
ZVN2220L 1.85 20 TO-220
170 23 0.1 ZVNO117TA 0.1 0.7 E-Line
150 40 ZVN3315A 0.1 0.625 E-Line
v ZVN3315B 0.25 5 TO-39
16 0.25 ZVN2115A 0.16 0.7 E-Line
ZVN2115B 0.42 5 TO-39
ZVN2115L 0.50 20 TO-220
2.5 1.0 ZVN22158B 1.85 20 TO-39
ZVN2215L 1.85 20 TO-220
100 10 0.50 ZVN3310A 0.2 0.625 E-Line
ZVN33108B 0.5 5 TO-39
4 1.0 ZVN2110A 0.32 0.7 E-Line
ZVN2110B 0.85 5 TO-39
ZVN2110L 1.560 20 TO-220
0.8 2.0 ZVN2210B 3.45 20 TO-39
ZVN2210L 3.45 20 TO-220
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N-CHANNEL MOSFET SELECTION GUIDE

BVpgg Rpsiony @ Ip Device Ip(cont) Pp Package
v Q A A w
Min. Max. Max.
90 250 0.005 ZVN1409A 0.01 0.625 E-Line
80 ZVN1408A 0.01 0.625 E-Line
10 0.5 ZVN1308A | 0.2 0.625 E-Line
ZVN13088B 0.5 5 TO-39
a4 1.0 ZVNO108A 0.32 0.7 E-Line
ZVNO108B 0.85 5 TO-39
ZVNO108L 1.5 20 TO-220
60 250 0.005 ZVN1406A 0.01 0.625 E-Line
10 0.50 ZVN1306A 0.2 . 0.625 E-Line
ZVN1306B 0.5 5 TO-39
5 0.50 VN10LP 0.3 0.625 E-Line
ZVN3306A 0.27 0.625 E-Line
ZVN3306B 0.75 5 TO-39
0.2 BS170P 0.5 0.625 E-Line
4 1.0 ZVNO106A 0.32 0.7 E-Line
ZVNO106B 0.85 5 TO-39
ZVNO106L 1.5 20 TO-220
2 ZVN2106A 0.45 0.7 E-Line
' ZVN21068B 1.2 5 TO-39
ZVN2106L 2.0 20 TO-220
0.5 2.0 ZVN22068B 4.8 20 TO-39
ZVN2206L 4.8 20 TO-220
40 250 0.006 ZVN1404A 0.01 0.625 E-Line
5 0.5 ZVN3304A 0.27 0.625 E-Line
ZVN3304B 0.75 5 TO-39
2 1.0 ZVN2104A 0.45 0.7 E-Line
ZVN2104B 1.2 5 TO-39
ZVN2104L 2.0 20 TO-220
0.5 2.0 ZVN22048B 4.8 20 TO-39
ZVN2204L 4.8 20 TO-220
20 5 0.5 ZVN3302A 0.27 0.625 E-Line
ZVN33028B 0.75 5 TO-39
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N-CHANNEL MOSFET SELECTION GUIDE

BVpss Rosony @ b Device Ipicont) Pp Package
\" Q A A w
Min. Max. Max.

20 2 1.0 ZVNO102A 0.45 0.7 E-Line
ZVNO0102B 1.2 5 TO-39

ZVNO102L 2.0 20 TO-220
0.5 2.0 ZVN2202B 4.8 20 TO-39

ZVN2202L 4.8 20 TO-220
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SECTION

DATA INDEX
RANGE DEVICES

Industry Standard BS107P
BS107PT
BS170P
VN10LP

ZVN21 ZVN2106A/B/L
ZVN2110A/B/L
ZVNO117TA
ZVNO120A/B/L

ZVN22 ZVN2206B/L
ZVN2210B/L
ZVN2220B/L
ZVN2224B/L

ZVNO5 ZVNO526A
ZVNO535A/B/L

ZVN33 ZVN3306A/B
ZVN3310A/B
ZVN1320A/B

ZVN14 ZVN1409A
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¢ [ EhRacos., ss107p

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 23ohm: 120mA
FEATURES

@ High Breakdown Voltage
® High Input Impedance
® High Speed Switching
G ® No Minority Storage Time
® CMOS Logic Compatible Input
® Low Current Drive
® No Secondary Breakdown
3 ® Excellent Temperature Stability PLASTIC E-LINE (TO-92)
@ Specially Suited for Telephone
N—Channel Subsets
DESCRIPTION PRODUCT SUMMARY
Compact geometries are the basis of the new
generation of FERRANTI Power MOSFET BVpss - - - - - - oo 200V
transistors, optimised for low ON-resistance, loconT) - - - - - o - o 120mA
low capacitances and fast switching speeds. R 230
DSON) - -+ - oo
This particular device is specially designed for Pp . - ... . . . . 500mW

use in telephone switching circuits.

It is capable of withstanding simulated surges Chip Size 0.042" x 0.042

of lightning, to the circuit, of up to 1.5KV as
laid down by British Telecom.

PACKAGE DIMENSIONS 123
j } F DE
T 1! b
A e ¥ @
iR

i-B-I-——c——O! L‘I |'_G

INCHES MILLIMETRES
SYMBOL
PIN OUT MIN | MAX | MIN MAX
” orain 72 | 18 | 487 | a77
T4z | 68 | 361 | 401
2 Gate 475 | 525 | 1206 | 1334
3 Source .05 1.27

10 2.54
.016 019 .406 495
.085 .095 216 242

o|n|mlo|o|m]| >

Also available with various lead bends
and on Tape and Reel.

Ferranti Electronics Limited




BS107P

ABSOLUTE MAXIMUM RATINGS

Parameters Symbol Value Units
Drain-source voltage BVpss 200 \%
Continuous drain current (@ Tao=25°C) Ip 120 mA
Pulse drain current Ibm 2 A
Gate-source voltage Vgs +20 \Y
Power dissipation (@ Tpo=25°C) Pp 0.5
Operating/Storage Temperature Range T Teg —-55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source breakdown voltage BVpss | 200 | 230 - \ Ip=100uA, Vgg=0
Gate-body leakage current lgss - - 10 nNA | Vgs=15V, Vpg=0

Ipss - - 30 NA | Vpg=130V, Vgg=0

Drain cut-off current

losx | - - T | kA |Vps=70V, Vgg=0.2V
15| 23 Q| Vgs=2.6V, Iy=25mA
- - | 30 Q| Vge=5V. Ig=100mA

Drain-source ON-resistance Rosion)

SURGE TEST CIRCUIT FOR OUTPULSING FET

e e o e e e e - . —— .-.2-.._..-.I

15a. Sa

10a R
TEST o Oa R4
o]}

: L | A IN40O4
| 1 ™
| CHARGE] R6

|
I
i L2owF 0.2uF | (04) soma
| et o} c2 (see.
| = : note)

-

I /f/ | -
] 0-5KV |
] ] Z2
i 1 12v

VDR types - Mullard 2322 594 11012
Siemens S10V SO7K 75
Matsushita ER2-CO70K 10

r
!
1
|
|
l
I
|
|
|
|
I
|
|
|
|
!
1
L
z
2
@

6872

The transistor under test should withstand a surge applied
via above circuit when C1 is charged to 1.5kV.
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Ip(on) ~ON-STATE DRAIN CURRENT (AMPS)

_ON-STATE DRAIN CURRENT (AMPS)

Ioion)

Fig. 1 Output Characteristics
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Fig. 3 Voltage Saturation Characteristics
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Fig. 5 Transfer Characteristics
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Fig. 7 Transconductance vs Drain-Current
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Fig. 11 Variation of Rpg gy, and Vgsith) with Temperature
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BS107PT

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 28 ohm: 120mA

D FEATURES

S
N-Channel Subsets

DESCRIPTION

Compact geometries are the basis of the new
generation of FERRANT! Power MOSFET
transistors, optimised for low ON-resistance,
low capacitances and fast switching speeds.

This particular device is specially designed for
use in telephone switching circuits.

It is capable of withstanding simulated surges
of lightning, to the circuit, of up to 1.5KV as
laid down by British Telecom.

PACKAGE DIMENSIONS 123

High Breakdown Voltage

High Input Impedance

High Speed Switching

No Minority Storage Time
CMOS Logic Compatible Input
Low Current Drive

No Secondary Breakdown
Excellent Temperature Stability
Specially Suited for Telephone

PRODUCT SUMMARY

BVDSS .

Ipiconm

Rpsion
Po . -

PLASTIC E-LINE (TO-92)

Chip Size 0.042” x 0.042"

T L

PIN OUT

1 Drain
2 Gate
3 Source

Also available with various lead bends
and on Tape and Reel.

DE
LL

kR
L—B-}-———c-——cl 1

~ e

INCHES

MILLIMETRES

SYMBOL
MIN

MAX

MIN

MAX

172

188

4.37

477

142

158

361

401

475

525

12.06

13.34

05

127

10

2.54

016

o| n|mlojo]m| >

019

406

495

085

2.16

242

200V
120mA
280
500mW
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BS107PT

ABSOLUTE MAXIMUM RATINGS

Parameters Symbol Value . Units
Drain-source voltage BVpss 200 \%
Continuous drain current (@ Ta=25°C) 120 mA
Pulse drain current lom 2 A
Gate-source voltage Vgs +20
Power dissipation (@ Tao=25°C) -
Operating/Storage Temperature Range T, Tstg T -55to +150

ELECTRICAL CHARACTERISTICS (at T =25°

C unless otherwise stated)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source breakdown voltage BVpss [ 200 230 - \ Ib=100uA, V=0
Gate-body leakage current Igss - - 10 NA | Vgs=15V, Vpg=0
Drain cut-off current Ioss . 30 nA | Vos=130V, Vgs=0

Ipsx - - 1 uA 1 Vps =70V, Vgg=0.2V
Drain-source ON-resistance Rosiasn L 5] 28 Vos=2.6V, Ip=20mA
- - 30 Ves=2.7V, Ip=100mA
SURGE TEST CIRCUIT FOR OUTPULSING FET
—_--'T'E;T'-—_Tén— 252" 1 10aRe

\ CHARGE]
20}.|F

o

50a
R1

ISolid Carbon|

VDR
(see,
note)

==

e b R | Note:

T

The transistor under test should withstand a surge applied

via above circuit when C1 is charged to 1.

BS107PT Page 2

5kV.

VDR types -

Mullard 2322 594 11012
Siemens S10V SO7K 75
Matsushita ER2-CO70K 10

6872
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Fig. 1 Output Characteristics
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BS107PT

Fig. 3 Voltage Saturation Characteristics
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Fig. 5 Transfer Characteristics

BS107PT

06

(o4
@

6864

[ Vpg = 25V

04

———

Vpg =10V

1(on)-ON-STATE DRAIN CURRENT (AMPS)

2 4

6

8

10

Vs - GATE - SOURCE VOLTAGE (VOLTS)

Fig. 6 Capacitance vs Drain-Source Voltage

6 6865
Ciss
50
~ 40
w
o
w
23
P
=
2\
o 20
U A
10 ~ .
oss
0 Crss
0 10 20 30 40 50

Vpg-DRAIN- SOURCE VOLTAGE (VOLTS)

BS107PT Page 5



BS107PT

Fig. 7 Transconductance vs Drain-Current
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BS107PT

Fig. 9 Gate Charge vs Gate-Source Voltage
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NORMALISED Rps (ON) AND VGs (TH)

BS107PT

Fig. 11 Variation of Rpgoy) and Vasith) Fig. 12 Power Derating (Ambient)
with Temperature
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§ FERRANTI
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BS170P

N-Channel Enhancement-Mode Vertical DMOS Power FET

60V: 5 ohm: O0.5A
D .
G FEATURES
® Fast Switching Speeds
® No Secondary Breakdown
®
S @ High Input Impedance
N-Channel ® Low Current Drive
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANT! Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

Excellent Temperature Stability

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Ipicont) | Roiom

BS170P 60V 0.5A 50
Chip Size 0.030” x 0.030” (ZVN13/33)

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

123
J|
==
| 4
4
le- 8 of¢——c—
PIN OUT
1 Drain
2 Gate
3 Source

Also available with various lead bends
and on Tape and Reel.

DE

4 4
.’
- e

INCHES MILLIMETRES

SYMBOL
MIN | MAX MIN MAX

172 | 188 4.37 477
142 158 3.61 4.01
475 | 525 [ 1206 | 13.34
05 127
10 254
016 | 019 406 495
085 095 216 242

o| n|ml ol o] o| >
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BS170P

ABSOLUTE MAXIMUM RATINGS

Parameters Symbol Value Units

Drain-source voltage Vps 60 \%
Continucus drain current (@ T, =25°C) Ib 0.27 A
(@ Tc=25°C) Ib - A

Pulse drain current Ibm 3 A
Gate-source voltage Vas +20 Y
Power dissipation (@ Ta=25°C) Pp 0.625 w
(@Tc=25°() - w

Operating/Storage Temperature Range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source breakdown voltage BVpss 7 60 90 - \ Ip=100uA, Vgg=0
Gate-source threshold voltage Vasin | 0.8 - 3 \ lb=1TmA, Vps=Vgg
Gate-body leakage Igss - - 10 NA | Vgg=15V, Vpg=0
Drain cut-off current  (Note 2) Ibiofh) - - 0.5 A | Vpg=25V, Vgg=0
Sta_tic drain-source ON- Rpsion - 3.5 5 Q Ip=0.2A, Vgg=10V
resistance*

Forward transconductance* Ifs - 200 - mS | Vps=10V, Ip=0.2A
(Note 2)
Input capacitance (Note 2)| Ciq - 60 - pF | Vpg=10V, Vgg=0
f=1MHz
Turn-on time (Notes 1 & 2) td(on) - - 10 |nsecs|lp=0.2A
Turn-off time (Notes 1 & 2)| ty.s - - 10 |nsecs|lp=0.2A

*Measured under pulsed conditions. Width =
Switching times measured with 500hm source i

Note 1
Note 2 Sample test.

BS170P Page 2

300uS. Duty cycle <2%.
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BS170P

Circuit for Measuring Switching Times

Pulse Generator VIN

o |

O0n

50n

I S A

=

6837
Switching Waveforms
=—ton —= ot Of f—
O Output
WGV'ZfOI'm td(on)—*1 —tr td(off) —e= l.tf_.
Inverted
VDS —
Vout fon) 0% 90°%
10% - 10%
VDb

Input /
Waveform, VIN 50°%

le——Pulse Width
10%

Input voltage amplitude 10 Volts peak

Note:

Power MOSFET switching
times are essentially independent

of operating temperature 6838/1
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BS170P

Fig. 1 Saturation Characteristics
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Fig. 3 Transfer Characteristics
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Fig. 5 Transconductance vs Drain-Current

Fig. 4 Capacitance vs Drain-Source Voltage

35

6937

3 Ciss

LY \
T 2
c
w
g \
£ N
o
5 N
< N
Q N
%)

10

T ——
Coss
5 \\
N—
Crss
00 10 20 30 40 S0

Vps - DRAIN-SOURCE

200 TED
g 180 —— — 3
Ee £
- Voo = 18V
W %o 03 §
: |/ z
o 12 [3)
3 3
o
F3 z
8 S
% 80 H
[ [3
o
g 60 g
E
g o 3
'Y 'S
2 20 2
o o

01

02 03 04 0S5 06 07 08 09 10
1D (ON) - DRAIN CURRENT (AMPS)

VOLTAGE (VOLTS)

BS170P
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200 9
180
160 / \\

10 Vps = 18Y
80 /
: /
o
20
)
o 1 7 9 10

VGs - GATE-SOURCE VOLTAGE (VOLTS)

BS170P Page 5



BS170P

VGS - GATE-SOURCE. VOLTAGE (VOLTS)
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NORMALISED Rps (ON) AND VGS (TH)

BS170P

Fig. 9 Variation of RDS(ON) and Vgsith) with Temperature
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Fig. 10 Power Derating (Ambient)
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VN10LP

N-Channel Enhancement-Mode Vertical DMOS Power FET

60V: 5 ohm: O0.3A
D

FEATURES

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS 23

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Paralleling

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type l BVpss | Ibcont | Room
VNiOLP | 60V | 03A | 59
Chip Size 0.030" x 0.030” (ZVN13/33)

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

5
TA- .' A
1—4
LN - :
_ g
et ~ -
INCHES MILLIMETRES
SYMBOL
PIN OUT MIN | max | MIN | Max
; Drain 72 | 188 | 437 | 477
Taz | 58 | 361 | 401
2 Gate W75 | 525 | 1206 | 13034
3 Source 05 127

Also available with various lead bends
and on Tape and Reel.

10 254
016 019 406 495
.085 095 2.16 242
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VN10LP

ABSOLUTE MAXIMUM RATINGS

Parameters

Drain-source voltage

Continuous drain current (@ Tao=25°C)
(@ Tc=25°C)

Pulse drain current

Gate-source voltage

Power dissipation (@ Ta=25°C)
(@Te=25°()

Operating/Storage Temperature Range -55 to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Eymbol Min. | Typ. | Max. | Unit Conditions
Drain-source breakdown voltage| BVpgg 60| - - \ Ip=100uA, Vgs=0
Gate-source threshold voltage Vasin | 0.8 - 2.5 \% Ib=1TmA, Vps=Vgg
Gate-body leakage lgss 100 | nA |Vgg=+20V, Vps=0
Zero gate voltage drain current Ipss 10 uA | Vpg=max. rating

N 7
(Note 2) - - - mA | Vps=0.8 x max. rating
Vs =0 (T=125°)
On-state drain current* Ibony {0.75] - - A Vbs=15V, Vgg=10V
Static drain-source ON- Rosiony | - - 5 Q Ib=500mA, Vgg=10V
resistance *
Forward transconductance * Ofs 100 - - mS | Vps=15V, Ip=0.5A
(Note 2)
| - 0]
Input capacitance (Note 2)| Ci, -
Common source output Coss - Vp=25V
capacitance (Note 2) Vgs=0
. f=1MHz
Reverse transfer capacitance Crss -
(Note 2)
] - |
Turn-on time (Notes 1 & 2) taon) - - } Voo =15V, Ip=0.6A
n secs
Turn-off time (Notes 1 & 2) ta(off) - - RL=230, Ry=250

*Measured under pulsed conditions. Width = 3004S. Duty cycle <2%.

Note 1 Switching times measured with 50ohm source impedance and < 5ns rise time on a pulse generator.
Note 2 Sample test.
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VN10LP

Circuit for Measuring Switching Times

Pulse Generator VIN

[— ]

| 500 |

l l

| l

l ‘ 50n

l |

l l

\ l

(- ; ¢

L = 6837

Switching Waveforms
be—ton ot Of f —o
O Output
Waveform td(on)—*1 tr td(off) —e= rf—-
Inverted
Y |
VouT DS(on) —e 90%
VDD — 10%

Input /
Waveform, VIN [ 50%
l@——— Pulse Width
10%

Note: Input voltage amplitude 10 Volts peak

Power MOSFET switching 6838/
times are essentially independent

of operating temperature
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VN10LP

Fig. 2 Voltage Saturation Characteristics
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Ip=1A
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0-25A

Fig. 3 Transfer Characteristics
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gfs - FORWARD TRANSCONDUCTANCE (mmhos)

Fig. 4 Capacitance vs Drain-Source Voltage
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VN10LP

VGS - GATE-SOURCE VOLTAGE (VOLTS)

Fig. 7 Gate Charge vs Gate-Source Voltage
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NORMALLISED Rps (oN) AND VGs(TH)

Fig. 9 Variation of Rpgion) and Vggn) with Temperature
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VN10LP

Fig. 10 Power Derating (Ambient)
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§ FERRANTI
semiconductors e

ZVNO102A
ZVN2104A
ZVN2106A

N-Channel Enhancement-Mode Vertical DMOS Power FET

60V: 2 ohm: O0.45A

FEATURES

Excellent Temperature Stability
High Input Impedance
Low Current Drive

N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS 123

® Compact Geometry

@ Fast Switching Speeds

® No Secondary Breakdown
[ ]
[ J
[ ]

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Inconts | Room
ZVNO102A 20V 0.45A 2Q
ZVN2104A 40V 0.45A 2Q
ZVN2106A 60V 0.45A 2Q

Chip Size 0.042” x 0.042"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

T JJL i

PIN OUT

1 Drain
2 Gate
3 Source

Also available with various lead bends
and on Tape and Reel.

-L 2
I-B-l-——c—-i

DE
4 4
'1
-~ e

INCHES MILLIMETRES

SYMBOL
MIN | MAX MIN MAX

A 172 188 437 4.77
B 142 158 361 4.01
C 475 525 12.06 13.34
D 05 127

E 10 2.54

F 016 019 406 495
G 085 095 216 2.42

Ferranti Electronics Limited




ZVNO102A/2104A/2106A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO102A | ZVN2104A | ZVN2106A | Units
Vps  Drain-source voltage 20 40 60 \
I Continuous drain current (@ Ta=25°C) 0.45 A
Ip Continuous drain current (@ Tc=25°C) A
Iom  Pulse drain current 8 A
Vgs Gate-source voltage +20 \Y,
Pp Max. Power Dissipation (@ T,=25°C) 0.7 w
Pp Max. Power Dissipation (@ T¢=25°C) - w
Operating/Storage Temperature Range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain source ZVNO102A 20 - - Ip=1mA
breakdown ZVN2104A | BVpgg | 40 - - \
voltage ZVN2106A 60 - - Vgs=0
Gate-source threshold Vgsin | 0.8 - 2.4 \ Ip=1TmA, Vps =Vgs
voltage
Gate body leakage Igss 0.1 | 20 nA Vgs= £20V, Vpe=0
Zero gate voltage - - 0.5 nA Vps =max. rating, Vgg=0
Drain current mA Vps=0.8 x max. rating
(Note 2) Ipss - - 0.1 Vgs=0 (T=125°C)
On-state drain current* Ipion) 2 3 - Vps =18V, Vgs =10V
Static drain-source Rosiony | - - 2 Q Ib=1A, Vgs =10V
ON-resistance*
Forward transconductance* s 0.3 0.4 - S Vps=18V, Ib=1A
(Note 2)
Input capacitance (Note 2) iss 60 | 75 Vps=18V
Common source output Coss 30 | 45 pF Ves=0
capacitance (Note 2) '
Reverse transfer capacitance Cires 15 | 20 f=1MHz
(Note 2)
Turn-ON delay time tdion) 4 7 Vpp=18V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 5 8 |n secs
Turn-OFF delay time a0t - 8 12 Ib=1A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t - 10 15

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.

Note 1
pulse generator.
Note 2 Sample test.

Switching times measured wi

ZVNOT102A/2104A/2106A Page 2

th 50 ohm source impedance and < 5ns

rise time on a




ZVNO102A/2104A/2106A

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage™ Vsp 0.82 \ Vgs=0, Is=0.45A
Reverse recovery time t, 50 nsecs | Vgs=0, IF=0.45A, Ig=0.1A

Reverse Recovery Test Circuit
di/dt ADJUST

100
T F—— 9:88 —

L B
240V i L& ok apsust DUT
~ Ac
vi,of ZUN 3210 L
I3f CURRENT
C =Values 4700pF to 10AF [ PROBE
L =Values 015uH to 6-8uH
TRIGGER
CIRCUIT 6839/

Circuit for Measuring Switching Times

Voo
Pulse Generator VIN R
e 7 VouT
| 50n |
| | ouT
| |
(T | [] s0n
| \
I |
| f 1
L = 6837
Switching Waveforms
t—ton "'l le—toff
O Output
Waveform td(on)—= —tr td(off)—e=f I-tf
Inverted
Vi I -
vouT DS (on) —e T i
VDD__J‘K% 10%
Input
Waveform, ViN

Input voltage amplitude 10 Voits peak

Note

Power MOSFET switching
times are essentially independent

of operating temperature 6838/1

ZVNO102A/2104A/2106A Page 3



ZVNO102A/2104A/2106A

Fig. 1 Saturation Characteristics
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CAPACITANCE (pF)

J¢s ~FORWARD TRANSCONDUCTANCE (MHOS)

ZVNO102A/2104A/2106A

Fig. 4 Capacitance vs Drain-Source Voltage
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Fig. 5 Transconductance vs Drain-Current
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ZVNO102A/2104A/2106A

Fig. 7 Gate Charge vs Gate-Source Voltage
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NORMALISED Rps (ON) AND VGS (TH)

ZVNO102A/2104A/2106A

Fig. 9 Variation of Rpggn) and Vgsin with Temperature
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ZVNO102A/2104A/2106A

Fig. 10 Power Derating (Ambient)
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§ FERRANTI
semiconductors e

ZVNO102B
ZVN2104B
ZVN2106B

N-Channel Enhancement-Mode Vertical DMOS Power FET

60V: 2 ohm: 1.2A
D

FEATURES

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

t—c-j r—oj

1=

oA o
[):]
1 =) +
T
[N]
E—=
-
PIN OUT
1 Source
2 Gate
3 Drain & Case

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Paralleling

TO-39 PACKAGE

PRODUCT SUMMARY

Device Type | BVpss | Ipiconn | Rpjom
ZVNO0102B 20V 1.2A 2Q
ZVN2104B 40V 1.2A 2Q
ZVN2106B 60V 1.2A 2Q

Chip Size 0.042” x 0.042"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

INCHES MILLIMETRES
SYMBOL

MIN | MAX MIN MAX
oA 350 370 8.89 9.40
©B 306 335 777 851
C 240 260 6.10 6.60

D 500 1270
E 009 023 229 584
F 018 045 458 1.143
¢G 016 021 406 533
OH 190 210 4.83 5.33
| 028 037 71 939
J 026 040 660 1.016

Ferranti Electronics Limited




ZVN0102B/2104B/2106B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO102B | ZVN2104B | ZVN2106B | Units
Vps  Drain-source voltage 20 40 60 \Y
Ip Continuous drain current (@ To=25°C) 0.45
Ip Continuous drain current (@ T¢=25°C) 1.2 A
Ibm  Pulse drain current 8 A
Vss Gate-source voltage +20 \%
Pr Max. power dissipation (@ T, =25°C) 0.7 W
Pp Max. power dissipation (@ Tc=25°C) 5 w
Operating/Storage Temperature Range —-55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain source ZVN0O102B 20 - - Ib=1mA
breakdown ZVN2104B| BVpgg | 40 - - \
voltage ZVN2106B 60 - - Vgs=0
Gate-source threshold Vasin | 0.8 - 2.4 \% Ib=1mA, Vps=Vgs
voltage
Gate body leakage Igss - 0.1 20 nA Vgs= +20V, Vpg=0
Zero gate voltage - - 0.5 uA Vps =max. rating, Vgg=0
Drain current mA Vps=0.8 x max. rating
(Note 2) Ibss - - 0.1 Vgs=0 (T=125°C)
On-state drain current* Ipiony 2 3 - A Vps=18V, Vgs =10V
Static drain-source Rosiony | - - 2 Q Ip=1A, Vgs=10V|
ON-resistance™*
Forward transconductance* Ot 0.3 | 0.4 - S Vps=18V, Ib=1A
(Note 2)
input capacitance (Note 2) Ciss - 60 | 75 Vps=18V
Common source output Coss - 30 | 45 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance| C, - 15 | 20 f=1MHz
(Note 2)
Turn-ON delay time t4(on) - 4 7 Vpp=18V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 5 8 |n secs
Turn-OFF delay time td(off) - 8 12 Ib=1A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - 10 | 15

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.
Switching times measured with 50 ohm source impedance and < 5ns rise time on a

Note 1

pulse generator.

Note 2 Sample test.
ZVNO102B/2704B/21068 Page 2



DRAIN-SOURCE DIODE CHARACTERISTICS

ZVN0102B/2104B/21

6B

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vsp 1.06 \ Vgs=0, Is=1.2A
Reverse recovery time t, 50 nsecs | Vgs=0, Ig=1.2A, [g=0.1A

Reverse Recovery Test Circuit

1]

PROBE

difdt ADJUST
100
g B
L
240V !k[ —,!lpk ADJUST {
~J C
Bvlz/o‘s ZVN 3210 L
~ lil CURRENT
C =Values 4700pF to 10/uF
L =Values 0-15uH to 6-8uH
TRIGGER
CIRCUIT

68391

Circuit for Measuring Switching Times

Yoo
Pulse Generator VIN R
Vout

| 50a | ?

| | puT

\ l

: I j [] 500

' |

I |

! ;

[ — = 6837

Switching Waveforms
=—ton — [—tott
O Output
Waveform td(on)—=1 H—tr td(off) —e=] r1
Inverted
VD -
vout Ston — D 90%
VDD——A 0%

Input
Waveform, ViN

Note
Power MOSFET switching

Input voltage amplitude 10 Volts peak

times are essentially independent

of operating temperature

6838/1
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ZVN0102B/2104B/21068B

Fig. 1 Saturation Characteristics
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CAPACITANCE (pF)

Qs ~FORWARD TRANSCONDUCTANCE (MHOS)

ZVN0102B/2104B/2106B

Fig. 4 Capacitance vs Drain-Source Voltage
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Fig. 5 Transconductance vs Drain-Current
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ZVNO0102B/2104B/2106B

Fig. 7 Gate Charge vs Gate-Source Voltage
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K- X-X-)

6932

q B
9

1=
8 0
07 N _ioa

09

04

Rps(oN) - DRAIN-SOURCE ON -RESISTANCE (OHMS)

03

02

b 2 3 4 5 6 78910 20

VGs -GATE-SOURCE VOLTAGE (VOLTS)
ZVNO102B/2104B/2106B Page 6



NORMALISED Rps (ON) AND VGS (TH)

ZVNO0102B/2104B/2106B

Fig. 9 Variation of Rpg(gn) and Vggin) With Temperature
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ZVNO0102B/2104B/2106B

Fig. 10 Power Derating (Case)
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$ FERRANTI
semiconductors e

ZVNO102L
ZVN2104L
ZVN2106L

N-Channel Enhancement-Mode Vertical DMOS Poweﬁrr FET

60V: 2 ohm: 2A

D
FEATURES
® Compact Geometry
G ® Fast Switching Speeds
® No Secondary Breakdown
® Excellent Temperature' Stability
® High Input impedance
S ® Iéow Current“Drive
° se of Pal lin
N-Channel ? reeing
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

fo— P

Z
ho—

| % "L
T ?

»
@

B

=

PIN OUT

1 Gate
2 Drain & Tab
3 Source

TO-220

PRODUCT SUMMARY

Device Type | BVpss | Incont) | Roion)
ZVNO102L 20V 2A 2Q
ZVN2104L 40V 2A 29
ZVN2106L 60V 2A 20

Chip Size 0.042” x 0.042"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

INCHES MILLIMETRES
SYMBOL

MIN | Max | mIN | max

A 38c | 420 [ 965 | 1066
B 380 | 420 | 965 | 1066
C 300 | 320 | 762 812

) 139 | 147 | 3531 | 3733
E 560 | 625 | 14.230 | 15.870
F 00 | 120 | 254 | 304
G 040 | 060 102 | 152
H 500 562 12.70 14.27
7 250 635
J 045 | 060 T1a | 152
K 090 | 10 | 229 | 279
T 020 | 040 510 | 1016
[ 790 | 210 | 4830 | 5330
N 175 | 185 | 4.445 | 4.699 |
5] 030 | 055 | 762 | 1.390 |
P 230 | 270 | 5850 | 6.850 |
] 015 | 025 380 | 630
R 080 | 115 | 2040 | 2920

Ferranti Electronics Limited




ZVNO102L/2104L/2106L

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO102L | ZVN2104L | ZVN2106L | Units
Vps Drain-source voltage 20 40 60 \
Ip Continuous drain current (@ To=25°C) 0.65 A
o Continuous drain current (@ T¢=25°C) 2 A
lom  Pulse drain current 8 A
Vgs Gate-source voltage +20 Y,
Po Max. power dissipation (@ Tao=25°C) 1.5 w
Po Max. power dissipation (@ T¢c=25°C) 20 w
Operating/Storage Temperature Range —55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. [ Max. | Unit Conditions
Drain source ZVNO102L 20 - - Ib=1mA
breakdown ZVN2104L| BVpgs | 40 - - \'%
voltage ZVN2106L 60 - - Vgs=0
Gate-source threshold Vgsin | 0.8 | - 2.4 \% Ip=1mA, Vps=Vgs
voltage
Gate body leakage lgss - 0.1 { 20 nA Vgs=+20V, Vpg=0
Zero gaie voliage - - 0.5 wA Vpg=max. rating, Vgs=0
Drain current (Note 2) Ipss - - 0.1 mA Vps=0.8 x max. rating
Vgs=0 (T=125°C)
On-state drain current* ID(ON) 2 3 - VDS =18V, VGS =10V
Static drain-source Rpsion | - - 2 Q Ip=1A, Vgs=10V|
ON-resistance*
Forward transconductance* Ots 03|04 - S Vps=18V, Ib=1A
(Note 2)
Input capacitance (Note 2) Ciss - 60 | 75 Vps=18V
Common source output 0ss - 30 | 45 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance| C - 15 | 20 f=1MHz
(Note 2)
Turn-ON delay time ty(on) - 4 7 Vpp=18V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - n secs
Turn-OFF delay time ta(off) - 8 | 12 Ib=1A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - 10 | 15

* Measured under pulsed conditions. Width =300us. Duty cycle <2%.

Note 1
pulse generator.
Note 2 Sample test.

ZVNO102L/2104L/2106L Page 2
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ZVNO1 02L/2104L/2106L

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vsp 1 \Y Vgs=0, Is=2A
Reverse recovery time t, 38 nsecs | Vgs=0, lg=2A, Ig=0.1A

Reverse Recovery Test Circuit
difdt ADJUST

100 é
— .
L

g—‘
240V 1K Ipk ADJUST DUT
~n c

BY206

) ZVN 3210 L
= 13 CURRENT
C =Values 4700pF to 10/1: | PROBE
L =Values 0-15uH to 6:8uH
TRIGGER
CIRCUIT 68391

Circuit for Measuring Switching Times

Fglse_ Generator
Vout
| 500 | ou
| [
| |
| I
| |
I |
| I
| t .
L J:-' 6837
Switching Waveforms
1
le—ton le-toff
O Output
W:vz‘ijorm td(on)—* tr td(oft)—~e r'
Inverted
Vi -
vouT DS(on) —o 5o
Voo 10%
Input
Wavetorm, VIN
10%,

Note: Input voltage amplitude 10 Voits peak

Power MOSFET switching

times are essentially independent

of operating temperature 6838/1
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ZVNO0102L/2104L/2106L

Fig. 1 Saturation Characteristics
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Fig. 2 Voltage Saturation Characteristics
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G4 ~FORWARD TRANSCONDUCTANCE (MHOS)

ZVNO102L/2104L/2106L

Fig. 4 Capacitance vs Drain-Source Voltage
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ZVNO0102L/2104L/2106L

Fig. 7 Gate Charge vs Gate-Source Voltage
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NORMALISED Rps (ON) AND VGS (TH)

ZVNO0102L/2104L/2106L

Fig. 9 Variation of Rpgon) and Vggin) With Temperature
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ZVNO102L/2104L/2106L

Fig. 10 Power Derating (Case)

6858

T0 220

N
o

N

-
o
/

N

/

AN

Pp-POWER DISSIPATION (WATTS)
o

0 20 40 60 80 100 120 140 160 °C
Tc - CASE TEMPERATURE (°C)

Fig. 11 Power Derating (Ambient)
20

6859

T0 220

N
~

10 AN

N

™
N

Pp -POWER DISSIPATION (WATTS)

0 \\

0 20 40 60 80 100 120 140 160°C
Ta- AMBIENT TEMPERATURE (°C)

©FERRANTI pic 1984
The copyright in this work is vested in Ferranti plc and this document is issued for the purpose only for which it is supplied. No
licence is implied for the use of any patented feature. It must not be reproduced in whole or in part, or used for tendering or
manufacturing purposes except under an agreement or with the consent in writing of Ferranti plc and then only on the condition
that this notice is included in any such reproduction. Information furnished is believed to be accurate but no liability in respect
of any use of it is accepted by Ferranti pl
FERRANTI ELECTRONICS LIMITED
FIELDS NEW ROAD, CHADDERTON, OLDHAM OL9 8NP, ENGLAND Tel: 061-624 0515 Telex: 668038
Ferranti GmbH, Widenmayerstrasse 5, D8000-Munich-22, West Germany Tel: 089-293871 Telex: 523980
Ferranti Electronics Benelux, Noorderlaan 111, B-2030 Antwerp, Belgium Tel: (0) 3/542.62.73 Telex: 35325
Ferranti Electronics Sweden, Hantverkargatan 7, Box 22114, 10422 Stockholm, Sweden

Tel: 08-562 07 20 Telex: 17041 REMA S

Ferranti Electric Inc., 87 Modular A , C k, N.Y. 11725, U.S.A.

Tel: 516-543 0200 TWX: 510 226 1490 FERRANTI NY

Interdesign Inc. (a Ferranti company), 1500 Green Hills Road, Scotts Valley, California 95066, U.S.A.

Tel: 408-438 2900 TWX: 910 598 4513

Ferranti Wheelock Microelectronics Limited, 65 Wong Chuk Hang Road, 17/F., Flat D,

Gee Chang Hong Centre, Aberdeen, Hong Kong Tel: 5-538298-9 Telex: HX 74605

Issue 1, May 1984 4.5M Jop—"—

pe-L i

Printed in England CP




§ EERRANTI

emiconductors e

ZVNO106A
ZVNO108A
ZVN2110A

N-Channel Enhancement-Mode Vertical DMOS Power FET

100V: 4ohm: 0.32A

FEATURES

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS 123

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Paralleling

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Inconn | Room
ZVNO106A 60V 0.32A 49
ZVNO108A 80V 0.32A 4Q
ZVN2110A 100V 0.32A 4Q

Chip Size 0.042” x 0.042"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

T JJL i

PIN OUT

1 Drain

2 Gate
Source

Also available with various lead bends
and on Tape and Reel.

i =
lo-B-|-——c—-|

— e

INCHES MILLIMETRES

SYMBOL
MIN | MAX MIN MAX

A A72 188 4.37 4.77
B 142 158 3.61 4.01
C 475 525 12.06 13.34
D .05 1.27

E 10 254

F 016 .019 .406 .495
G .085 .095 2.16 2.42

Ferranti Electronics Limited




ZVNO106A/0108A/2110A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO106A | ZVNO108A | ZVN2110A | Units
Vps  Drain-source voltage 60 80 100 \
[ Continuous drain current (@ Ta=25°C) 0.32 A
Ip Continuous drain current (@ T =25°C) A
Ibm  Pulse drain current 6 A
Vgs Gate-source voltage +20 Y,
Po Max. power dissipation (@ T, = 25°C) 0.7 w
Pp Max. power dissipation (@ Tc= 25°C) - w
Operating/Storage Temperature Range —b65to +150 °?
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source ZVNO106A 60| - - Ib=1mA
breakdown ZVNO108A| BVpes | 80| - - \
voltage ZVN2110A 100 - - Vgs=0
Gate-source threshold Vesuny | 0.8 - 2.4 \ Ip=1mA, Vps =Vgs
voltage
Gate-body leakage lgss - 0.1 ] 20 nA Vgs= +£20V, Vpg=0
Zero gate voitage - - 1 wA Vbs=max. rating, Vgg=0|
Drain current (Note 2) Ibss - - 100 | wA Vps=0.8 x max. rating
Vgs=0 (T=125°C)
On-state drain current* Ibony | 1.5 2 - Vps=25V, Vgs=10V
Static drain-source Rosiony | - - 4 Q Ib=1A, Vgs=10V
ON-resistance*
Forward transconductance* Os 0.25/0.35 - S Vps=25V, Ib=1A
(Note 2) ]
Input capacitance (Note 2) Ciss - 59 | 75 Vps =25V
Common source output 0ss - 16 25 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 4 8 f=1MHz
(Note 2)
Turn-ON delay time tdion) - 4 7 Vpp =25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 4 n secs
Turn-OFF delay time ta(off) - 8 | 13 b=1A
B (Notes 1 & 2)
Fail time (Notes 1 & 2) t; - 8 | 13

*Measured under pulsed conditions. Wi
Switching times measured wi

Note 1
pulse generator.
Note 2 Sample test.

ZVNO106A/0108A/2110A Page 2
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ZVNO106A/0108A/2110A

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vsp 0.82 vV Vgs=0, Is=320mA
Reverse recovery time t, 112 nsecs | Vgs=0, lr=320mA, lg=100mA

Reverse Recovery Test Circuit
difdt ADJUST

100
L
L‘ —
240V 1k =" Ipk ADJUST DUT
n C
BLZ/OF ZVN 3210 L
~ Il CURRENT
C =Values 4700pF to 10uF | PROBE
L=Values 0-15uH to 6:8uH
TRIGGER
CIRCUIT 68391

Circuit for Measuring Switching Times

6837

Switching Waveforms

-fon——1 le-toft
0O Output
Wuvzform td(on)—] —tr td(off)—= l.u
Inverted
v I
vout DS(on) —= 3507 90°%

JA

VDD 10%
9

e ——Puise wigth %{

Input voltage amplitude 10 Volts peak

Input
Waveform, ViN

Note:

Power MOSFET switching
times are essentially independent

of operating temperature 6838/1

ZVNO106A/0108A/2110A Page 3



ZVNO106A/0108A/2110A

Fig. 1 Output Characteristics
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ZVNO106A/0108A/2110A

Fig. 4 Transfer Characteristics
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ZVNO106A/0108A/2110A

Fig. 7 Transconductance vs Gate-Source Voltage
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Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVNO106A/0108A/2110A

Fig. 11 Power Derating (Ambient)
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§ FERRANTI
semiconductors|e

ZVNO106B
ZVNO108B
ZVN2110B

N-Channel Enhancement-Mode Vertical DMOS Power FET

100V: 4ohm: 0.85A

FEATURES
Compact Geometry

Low Current Drive
Ease of Paralleling

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required

in todays designs.
I——c I’_D—‘
1
— s |

PACKAGE DIMENSIONS

¢ = Y o
L 7
\
. *G
!
E—=
4
PIN OUT
1 Source
2 Gate
3 Drain & Case

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

TO-39 PACKAGE

PRODUCT SUMMARY

Device Type | BVpss | Ipicont | Roion

ZVNO106B 60V 0.85A 40

ZVNO0108B 80V 0.85A 4Q

ZVN2110B 100V 0.85A 49
Chip Size 0.042” x 0.042"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

INCHES MILLIMETRES

SYMBOL
MIN | MAX MIN MAX

BA .350 .370 8.89 9.40
@B .306 .335 7.77 8.51
[ .240 .260 6.10 6.60

D | 500 12.70

E | 009 | 023 | 229 | 584,

F | 018 | 045 | 458 | 1143
$G | o6 | 021 | 406 | 533
H | 190 | 210 | 483 | 533

[ 028 | 037 | 711 | 939

J | 0% | 040 | 660 | 1.016

Ferranti Electronics Limited




ZVNO106B/0108B/2110B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO106B | ZVNO108B | ZVN2110B | Units
Vps Drain-source voltage 60 80 100 Vv
Ip Continuous drain current (@ Tp=25°C) 0.32 A
Ip Continuous drain current (@ T¢=25°C) 0.85 A
Iom  Pulse drain current 6 A
Vgs Gate-source voltage +20 \
Po Max. power dissipation (@ Tp=25°C) ) 0.7 W
Pp Max. power dissipation (@ T¢c=25°C) 5 w
Operating/Storage Temperature Range -55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source ZVNO106B 60| - - Ipb=1mA
breakdown ZVNO108B| BVpgg | 80| - - \
voltage ZVN2110B 100 | - - Vgs=0
Gate-source threshold Vasitn) | 0-8 - 2.4 \% Ib=1TmA, Vps=Vgs
voltage
Gate-body leakage lgss - 101 20| nA Vgs=+20V, Vpg=0
Zero gate voitage - - 1 uA Vps=max. rating, Vgg=0|
Drain current (Note 2) Ibss - - 100 | wA Vps=0.8 x max. rating
Vgs=0 (T=125°C)
On-state drain current* Ibony | 1.5 2 - A Vps=25V, Vgs= 10V
Static drain-source Rosiony | - - 4 Q Ib=1A, Vgs= 10V
ON-resistance* .
Forward transconductance* dgrs  |0.25/0.35( - S Vpg =25V, Ib=1A
(Note 2)
Input capacitance (Note 2) Ciss - 59 75 Vps =25V
Common source output Coss - 16 25 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance| C,q - 4 8 f=1MHz
(Note 2)
Turn-ON delay time taion) - 4 7 Vpp =25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 4 8 | n secs
Turn-OFF delay time ta(off) - 8 13 Ib=1A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t - 8 13

*Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.
Note 2 Sample test.
ZVNO106B/0108B/21108B Page 2



DRAIN-SOURCE DIODE CHARACTERISTICS

ZVN0106B/0108B/2110B

Unit Conditions

Vv Vgs=0, Is=850mA

Reverse recovery time

™

Parameter Symbol Typ.
Forward ON voltage™® Vsp 0.85
t 126

nsecs | Vgs=0, lg=850mA, Ig= 100mA

Reverse Recovery Test Circuit

di/dt ADJUST

—
240V DUT
~nJ
ZVN 3210 L
URRENT
C =Values 4700pF to tOuF m SROBE
L =Values 0-15uH to 6:8uH
TRIGGER
CIRCUIT 63391
Circuit for Measuring Switching Times
Voo
Pulse Generator
r 1 NVouT
| |
| |
| |
| |
| |
| |
| |
| f
L ‘=L-' 6837
Switching Waveforms
|
l—ton ot of
O Output
Wevotorm  tdion)—=] tr td(of) = rf
Inverted
Vi
VouT DS (on) —= 90%%)
Voo 10%
Input
Waveform, VIN
10%%
Note: Input voltage amplitude 10 Volts peak
Power MOSFET switching
times are essentially independent
of operating temperature 6838/1

ZVNO106B/0108B/21108 Page 3



ZVNO106B/0108B/2110B

Fig. 1 Output Characteristics
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ZVN0106B/0108B/2110B

Fig. 4 Transfer Characteristics
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Fig. 5 Capacitance vs Drain-Source Voltage
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ZVNO0106B/0108B/21

10B

Fig. 7 Transconductance vs Gate-Source Voltage

g

<

~E 6851

w

g

;5 e m—

g [ \ Vpg = 25V

(e}

QL aanl

v R

& 200

E

i 4

£

& N\
: 4 6 8 10
Vgs - GATE-SOURCE VOLTAGE (VOLTS)

Fig. 8 Gate Charge vs Gate-Source Voitage

-

€852

g, //é
tg Ip=1A
<
g s ///
w .
§ “ //
w
3o/
8
0 0-2 04 06 08 -0 12 14 1

ZVNO106B/0108B/21108 Page 6

Q - CHARGE (nC)




ZVN0106B/0108B/2110B

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVNO106B/0108B/2110B

Fig. 11 Power Derating (Case)

—_ 6856
2
3
&
g
)
; <l 1039 B
g 2 —
8 21 \
ol |
T 70 4 s 8 W %0 160
Te -CASE TEMPERATURE (°C)
Fig. 12 Power Derating (Ambient)
—~ 6857
(4}
[
g
Zz
2 1]
& 081 o739
8 o6
@ R
W 04
& 02 T~
u? 0 —
0 20 40 60 80 160 120 1o 10

Ta-AMBIEENT TEMPERATURE (°C)

</ FERRANTI pic 1984

FERRANTI ELECTRONICS LIMITED
FIELDS NEW ROAD, CHADDERTON, OLDHAM OL9 8NP, ENGLAND  Tel: 061-624 0515 Telex: 668038

Ferranti GmbH, Wid yer 5, D8000-Munich-22, West Germany Tel: 089:293871 Telex: 523980
Ferranti Electronics Benelux, Noorderlaan 111, B-2030 Antwerp, Belgium Tel: (0) 3/5642.62.73 Telex: 35325
Ferranti Electronics Sweden, Hantverkargatan 7, Box 22114, 10422 Stockhoim, Sweden

Tel: 08-52 07 20  Telex: 17041 REMA S

Ferranti Electric Inc., 87 Modular Avenue, Commack, N.Y. 11725, U.S.A.

Tel: 516-543 0200 TWX: 510 226 1490 FERRANTI NY

Interdesign Inc. (a Ferranti company), 1600 Green Hills Road, Scotts Valley, California 95066, U.S.A.

Tel: 408-438 2900 TWX: 910 598 4513

Ferranti Wheelock Microelectronics Limited, 65 Wong Chuk Hang Road, 17/F., Flat D,

Gee Chang Hong Centre, Aberdeen, Hong Kong  Tel: 5-538298-9 Telex: HX 74605

Issue 2, April 1984 4.5M [oTy——

Printed in England CP



% FERRANTI
semiconductors e

ZVNO106L
ZVNO108L
ZVN2110L

N-Channel Enhancement-Mode Vertical DMOS Power FET

100V:

4 ohm:

1.5A

FEATURES

Compact Geometry

N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

je— P a

fj

Sy

1
'

7

-]

ll‘—"_""

N

. 123
PINS

le— £ —>

PIN OUT

1 Gate

2 Drain & Tab
3 Source

e

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

S Ease of Paralleling

PRODUCT SUMMARY

Device Type | BVpss | lpiconn | Roon
ZVNO106L 60V 1.5A 4Q
ZVNO108L 80V 1.5A 4Q
ZVN2110L 100V 1.5A 490

Chip Size 0.042” x 0.042"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

INCHES MILLIMETRES
SYMBOL
MIN | MAX | MIN | mAX
A 380 | 420 965 | 1066
B 380 | 420 | 9.65 | 10.66
-~ ¢C 300 | 320 762 | 8.12
) 39 | 147 | 3631 | 3733
E 560 | 625 | 14.230 | 15870
F 700 | 120 254 | 3.04
G 040 | 060 702 | 152
H 500 | 562 | 12.70 | 14.27
7 250 6.35
J 045 | 060 114 | 152
K 090 | 110 229 | 279
T 020 | 040 510 | 1016
M 790 | 210 | 4830 | 5330
N 775 | 185 | 4.445 | 4699
9 T30 | 085 | 762 | 1.390 |
P 730 | 270 | 5850 | 6.850 |
Q 015 | 025 380 | 630
R 080 | 115 | 2.040 | 2920

Ferranti Electronics Limited




ZVNO106L/0108L/2110L

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO106L | ZVNO108L | ZVN2110L | Units

Vps  Drain-source voltage 60 80 100 \
Ip Continuous drain current (@ Tao=25°C) 0.46 A
Ip Continuous drain current (@ Tc=25°C) 1.5 A
Ipm  Pulse drain current 6 A
Vgs  Gate-source voltage +20 Y
Pp Max. power dissipation (@ Tp=25°C) 1.5 w
Po  Max. power dissipation (@ Tc=25°C) 20 W

Operating/Storage Temperature Range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source ZVNO106L 60| - - Ib=1mA
breakdown ZVNO108L| BVpgs | 80| - - \
voltage ZVN2110L 100 - - Vgs=0
Gate-source threshol Vasin | 0.8 - 2.4 \Y Ip=1mA, Vps=Vgs
voltage :
Gate-body leakage lgss - | 0.1 20| nA Ves=+20V, Vpg=0
Zero gate voltage - - 1 nA Vps =max. rating, Vgs=0
Drain current (Note 2) Ipss - - 100 | pA Vps=0.8 x max. rating
Vs =0 (T=125°C)

On-state drain current* Ibony | 1.5 2 - A Vps=25V, Ves=10V
Static drain-source Rosoony | - - 4 Q Ib=1A, Vgs=10V
ON-resistance*
Forward transconductance * grs |0.25(0.35] - S Vps=25V, Ib=1A

(Note 2)
Input capacitance (Note 2) Ciss - 59 75 Vps =25V
Common source output oss - 16 25 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 4 8 f=1MHz

(Note 2)
Turn-ON delay time tdion) - 4 7 Vpp=25V

(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 4 8 |n secs
Turn-OFF delay time t - 13 Ib=1A
(Notes 1 & 2) deeff

Fall time (Notes 1 & 2) 1 - 8 13

*Measured under pulsed conditions.
Note 1 Switching times measured

pulse generator.
Note 2 Sample test.

ZVNO106L/0108L/2110L Page 2
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DRAIN-SOURCE DIODE CHARACTERISTICS ZVNO 1 06"/0 1 OBL/21 1 OL

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vsp 0.97 \Y, Vgs=0, Is=1.5A
Reverse recovery time t 215 nsecs | Vgs=0. lg=1.6A, Ig=1A

Reverse Recovery Test Circuit

difdt ADJUST
100
L
L, =
240V 1K L Ipk ADJUST DUT
N c
5112/016 2VN 3210 L
I3l m CURRENT
C=Values 4700pF to 1OMF | PROBE
L=Values 015uH to 6:8uH
TRIGGER
CIRCUIT 6839N

Circuit for Measuring Switching Times

Pulse Generator

puse
|
|
|
|
|
l
|
|

| 'L‘ 6837

Switching Waveforms

-bn# le—toff
O Output
Waveform  tdlom—] = td(oft)—= l-cf
Inverted
Vi
VouT DS(M)-—J/ 50°% >9\0-L;
0%
Vpp— » 10%
Input
Waveform, VIN
10%%

Note: Input voltage amplitude 10 Volts peak

Power MOSFET switching

times are essentially independent

of operating temperature 6838/1

ZVNO106L/0108L/2110L Page 3



ZVNO106L/0108L/2110L

Fig. 1 Output Characteristics
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ZVNO106L/0108L/2110L

Fig. 4 Transfer Characteristics
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6849
N
60 Ciss
50
40
s
w
g 30
2
]
g 20 A
S
' \
) ——
10 \ [——Coss
o Crss
0 10 20 30 40 50

Vps- DRAIN-SOURCE VOLTAGE (VOLTS)

Fig. 6 Transconductance vs Drain Current

g

sl L[] [N
En

A |
NN

02 0% 06 08 10
Ip(ony- DRAIN CURRENT (AMPS)

ZVNO106L/0108L/2110L Page 5



ZVNO106L/0108L/2110L

Fig. 7 Transconductance vs Gate-Source Voltage
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ZVN0106L/0108L/2110L

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVNO106L/0108L/2110L

Fig. 11 Power Derating (Case)

6858
%] TO 220
= 20
[
g N
z \
g AN
8 N
a 10 Ay
x N
= \
£
o
° 0 20 40 60 80 100 120 140 160 °C
Tc - CASE TEMPERATURE (°C)
Fig. 12 Power Derating (Ambient)

& 20 6859
5
£
z T0 220
<]
g ~N
a TN

10
N
g \
o® \\

o ™~
0 20 40 60 80 100 120 140 160°C

TA- AMBIENT TEMPERATURE (°C)
©FERRANTI 'plc 1984

manufacturing purposes ex
that this notice is included in any such reproduction. Information furnished is believed to be accurate but no liability in respect

FERRANTI ELECTRONICS LIMITED

FIELDS NEW ROAD, CHADDERTON, OLDHAM OL9 8NP, ENGLAND Tel: 061-624 0515 Telex: 668038
Ferranti GmbH, Widenmayerstrasse 5, D8000-Munich-22, West Germany Tel: 089-293871 Telex: 523980
Ferranti Electronics Benelux, Noorderlaan 111, B-2030 Antwerp, Belgium Tel: (0) 3/542.62.73 Telex: 35325
Ferranti Electronics Sweden, Hantverkargatan 7, Box 22114, 10422 Stockholm, Sweden

Tel: 08-52 07 20  Telex: 17041 REMA S

Ferranti Electric Inc., 87 Modul Avenue, Ci k, N.Y. 11725, U.S.A.

Tel: 516-543 0200 TWX: 510 226 1490 FERRANTI NY

Interdesign Inc. (a Ferranti company), 1500 Green Hills Road, Scotts Valley, California 95066, U.S.A.

Tel: 408-438 2900 TWNX: 910 598 4513

Ferranti Wheelock Microelectronics Limited, 65 Wong Chuk Hang Road, 17/F., Flat D,

Gee Chang Hong Centre, Aberdeen, Hong Kong  Tel: 5-538298-9 Telex: HX 74605

Issue 2, April 1984 4.5M Daspunsoron

nEmaL

Printed in England cP



% FERRANTI
semiconductors|e

ZVNO117TA

N-Channel Enhancement-Mode Vertical DMOS Power FET

170V: 23 ohm: >100mA

FEATURES

Subsets

S
N-Channel

DESCRIPTION

Compact geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors, optimised for low ON-resistance,
low capacitances and fast switching speeds.

This particular device is specially designed for
use in telephone switching circuits.

It is capable of withstanding simulated surges
of lightning, to the circuit, of up to 1.5KV as
laid down by British Telecom.

PACKAGE DIMENSIONS

High Breakdown Voltage

High Input Impedance

High Speed Switching

No Minority Storage Time
CMOS Logic Compatible Input
No Secondary Breakdown
Excellent Temperature Stability
Specially Suited for Telephone

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

BVpss -
Ip(conT)
Rpson)
Ppb . . . .
Chip Size 0.0

123
y

o fe— N

- jo— O
fo— M

T
A
3

i-B-i-—c—-I

PIN OUT

1 Drain
2 Gate

3 Source

Also available with various lead bends
and on Tape and Reel.

170V
100mA
23Q
700mwW

42" x 0.042"

e

INCHES MILLIMETRES
SYMBOL

MIN | MAX MIN MAX
A 72 188 4.37 4.77
B 142 158 3.61 4.01
C 475 525 12.06 13.34

D .05 1.27

E 10 2.54
F 016 .019 .406 495
G .085 .095 2.16 242

Ferranti Electronics Limited




ZVNO117TA

ABSOLUTE MAXIMUM RATINGS

Parameters Symbol Value Units
Drain-source voltage BVpss 170 \
Continuous drain current (@ T, =25°C) Ip 160 mA
Pulse drain current Ibm 2 A
Gate-source voltage Vgs +20 \%
Power dissipation (@ T, =25°C) Pp 0.7
Operating/Sterage Temperature Range T Tetg —55to +150 oC

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source breakdown voltage BVpss | 170 - - \ Ib=10kA, Vgs=0
Gate-body leakage current Igss - - 100 | nA | Vgg=+15V, Vpg=0
Drain cut-off current Ibss - - 50 pA | Vgs=0, Vpg= 140V

(equiv. to TOpA @ 25°C)| Tpo=50°C
On-state drain current Ibony [ 100 - - mA | Vgs=3.3V, Vpg=3V
Drain-source ON-resistance Rosion) . 23 # |Ves=3.3V. Ip=100mA
- 23 Q Vgs =3V, ip=30mA
SURGE TEST CIRCUIT FOR QUTPULSING FET
T T T Test . Ba . 25a_ ) 10aRe
L Ny o
| R, R3 |Salid Carbon /\ NGO04
AR i "
I \CHARGE : RE
| 50mA
I 200F | 500 wlm02uF | VOR )
: C1 R1 -=c2 (see,
| | note)
b |
1 /f/ | 2
| 0-5Kv |
i | Z2
| %_J 12v
I $
e — Note: VDR types - Mullard 2322 594 11012

Siemens S10V SO07K 75
Matsushita ER2-CO70K 10

The transistor under test should withstand a surge applied

via above circuit when C1 is charged to 1.5kV.

ZVNO117TA Page 2
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Fig. 1 Output Characteristics
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Fig. 3 Voltage Saturation Characteristics
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Fig. 5 Transfer Characteristics
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ZVNO117TA

Fig. 7 Transconductance vs Drain Current
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ZVNO117TA

Fig. 9 Gate Charge vs Gate-Source Voltage
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Fig. 11 Variation of Rpg(qy) and Vggin) with Temperature
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i FERRANTI
semiconductors|e

ZVN2115A
ZVNO120A

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 16ohm: O0.16A
D

FEATURES
Compact Geometry

S
N-Channel

Low Current Drive
Ease of Paralleling

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Ipicont) | Room
ZVN2115A 150V 0.16A 16Q

ZVNO120A 200V 0.16A 16Q
Chip Size 0.042” x 0.042"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

016 | 019 406 .495

123 .
JLi o 53
==
INCHES MILLIMETRES
SYMBOL
PIN OUT MIN | MAX | MIN | MAX
] " A 72 | 188 | a7 | 477
B Taz | 88 | 361 | 401
2 Gate C 475 | 525 | 1206 | 13.34
3 Source D 05 127
£ 70 754
=
S

Also available with various lead bends
and on Tape and Reel.

.085 | .095 2.16 242

Ferranti Electronics Limited




ZVN2115A/0120A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN2115A ZVNO120A Units
Vps Drain-source voltage 150 200 \
Ip Continuous drain current (@ T =25°C) 0.16 A
Ib Continuous drain current (@ T¢c=25°C) - A
Ibom  Pulse drain current 2 A
Vgs Gate-source voltage +20 Y
Pp Max. power dissipation (@ T =25°C) 0.7 w
Po Max. power dissipation (@ Tc=25°C) - w
Operating/Storage Temperature Range —-55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source ZVN2115A BY 150 | - - v Ip=1mA
breakdown DSS _
voltage ZVNO120A 200| - - Vgs=0
Gate-source threshold Vasith) 1T - 3 \ Ip=1mA, Vps =Vgs
voltage
Gate-body leakage lgss - | 01 20| nA Vgs= +20V, Vpg=0
Zero gate voltage - - W0 pA Vps =max. rating, Vgg=0
Drain current (Note 2) Ibss - - 100 pA Vps=0.8 x max. rating
VG3=O (T= 1 25°C)
On-state drain current* Ibony | 0.5 1 - A Vps=25V, Vgs =10V
Static drain-source Rosiony | - - 16 Q Ip=0.25A, Vgs=10V
ON-resistance*
Forward transconductance * Os 0.1 10.25| - S Vps=25V, Ip=0.25A
(Note 2)
Input capacitance (Note 2) iss - 62 85 Vpg=25V
Common source output oss - 9 20 | pF | Vgg=0
capacitance (Note 2)
Reverse transfer capacitance| C,q, - 2 7 f=1MHz
(Note 2)
Turn-ON delay time taion) - 3 7 Vpp=25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 2 8 | n secs
Turn-OFF delay time ta(off) - 11 16 Ip=0.25A
(Notes 1 & 2)
Fall time (Notes 1 & 2) 1 - 5 8

*Measured under pulsed conditions. Width =300us. Duty cycle €£2%.

Note 1
pulse generator.
Note 2 Sample test.

ZVN2115A/0120A Page 2
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ZVN2115A/0120A

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ.- Unit Conditions
Forward ON voltage™ Vsp 0.76 \ Vgs=0, Is=160mA
Reverse recovery time t, 105 nsecs | Vgs=0, lg=160mA, Ig=100mA

3|

Reverse Recovery Test Circuit
difdt ADJUST

DUT
1 ZVN 3210 L
~N Tal
CURRENT
C =Values 4700pF to ‘-O/JF PROBE
L =Values 0-15uH to 6:8uH
TRIGGER
CIRCUIT 68391
Circuit for Measuring Switching Times
VoD
Pulse Generator
l'_ 1 VouT
| |
| [
| |
| I
| |
I |
| |
| t
L ——d "'=L 6837
Switching Waveforms
fe-ton —= te—-toff:
0 Output
Wng‘fJorm td(on)—" td(off) —= l-u
Inverted
V| —
vouT DS(on) 90°%
0% 1
Vop— 0%
Input
Waveform, VIN
10%o
Note: Input voltage amplitude 10 Volts peak
Power MOSFET switching
times are essentially independent
of operating temperature 6838/

ZVN21154/0120A Page



ZVN2115A/0120A

Fig. 1 Output Characteristics

A ’_\r\[—ﬂ'ﬂ'
&’ 20 I
b3
<
5 s Vgs 80uS PULSE
w
o 10
3
2
(&)
Z 12 5
<
&
w
08
2 /4 “
o
3
v 04t
) 3
5]
k-1
0 : 2
0 20 40 60 80 1oov

VDs - DRAIN-SOURCE (VOLTS)

Fig. 2 Saturation Characteristics

§ 10

g

g o8

@

['4

=l

)

Z 06

g

u

& 04

(2]

z

Q

202 e

=1

= 2v
o} —d
0 2 4 8 10

Vps - DRAIN-SOURCE VOLTAGE (VOLTS)

Fig. 3 Voltage Saturation Characteristics

6829

%

[
i

T
|

@
 —
T

R

\

—

Vps - DRAIN-SOURCE VOLTAGE (VOLTS)
L
o
:

100mA
4 6 8 10
Vis - GATE - SOURCE  VOLTAGE (VOLTS)

o

o

ZVN21154/071204 Page 4



ZVN2115A/0120A

Fig. 4 Transfer Characteristics
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Fig. 7 Transconductance vs Gate-Source Voltage
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Fig. 9 ON-Resistance vs Gate-Source Voltage
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Fig. 11 Power Derating (Ambient)
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% FERRANTI
semiconductors|e

ZVN2115B
ZVNO120B

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 16ohm: 0.42A

FEATURES

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs'’

PACKAGE DIMENSIONS t-—c r-o—-l
=v=]

A e Y
¢i—_ %
J:oe
K]
E—=
o
PIN OUT
1 Source
2 Gate
Drain & Case

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Paralleling

TO-39 PACKAGE

PRODUCT SUMMARY

Device Type | BVpgg

ZVN2115B 150V 0.42A 169

ZVNO0120B 200V 0.42A 16Q
Chip Size 0.042” x 0.042”

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

Ipicont) | Rpiom)

INCHES MILLIMETRES
SYMBOL

MIN | MAX MIN MAX
OA 350 | .370 8.89 9.40
®B .306 335 777 8.51
C 240 | 260 6.10 6.60

D 500 12.70
E .009 .023 229 584
F .018 .045 .458 1.143
@G .016 .021 .406 .533
¢H 190 210 4.83 5.33
[ .028 .037 71 939
J .026 .040 660 1.016

Ferranti Electronics Limited




ZVN2115B/0120B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN21158B ZVNO1208B Units
Vps  Drain-source voltage 150 200 \
Ip Continuous drain current (@ T, =25°C) 0.16 A
Ip Continuous drain current (@ Tc=25°C) 0.42 A
Ibm  Pulse drain current 2 A
Vs Gate-source voltage +20 Y
Pp Max. power dissipation (@ Tao=25°C) 0.7 w
Po B Max. power dissipation (@ T¢=25°C) 5 w
Operating/Storage Temperature Range —-55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Errea;r'\(asgyvrr::e ZVN21158B BVpss 150 | - - v Ib=1mA
voltage ZVNO1208B 200 - - Vas=0
Gate-source threshold Vasith) 1 - 3 \% Ib=1TmA, Vps=Vgs
voltage
Gate-body leakage lgss - 0.1 20 nA Vgs= £20V, Vpg=0
Zecro gate voltage - - 10 nA Vps =max. rating, Vgs=0
Drain current (Note 2) Ipss - - 100 rA Vps=0.8 x max. rating
' Vgs=0 (T=125°C)
On-state drain current* Ibony | 0.5 1 - A Vps=25V, Vgs=10V
Static drain-source Rosiony | - - 16 Q Ib=0.25A, Vgs=10V
ON-resistance*
Forward transconductance* Ofs 0.1 10.25| - S Vps=25V, Ip=0.25A
(Note 2)
Input capacitance (Note 2) Ciss - 62 85 Vps =25V
Common source output Coss - 9 20 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Ciss - 2 7 f=1MHz
(Note 2)
Turn-ON delay time tdion - 3 7 Vpp =25V
(Notes 1 & 2) @
Rise time (Notes 1 & 2) t, - 2 8 | n secs
Turn-OFF delay time ta(off) - 11 16 Ip=0.25A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - 5 8

*Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.
Note 2 Sample test.

ZVN2115B/0120B Page 2



ZVN2115B/0120B

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vsp 0.70 \ Vgs=0, ls=420mA
Reverse recovery time t, 188 nsecs | Vgs=0, lg=420mA, Ig= 100mA

Reverse Recovery Test Circuit

difdt ADJUST
100
L
—
240V 1k -—ﬁ’ 1pk ADJUST DUT
n c
By 208 ZUN 3210 L
N l i CURRENT
C =Values 4700pF to 'I-O,.F | PROBE
L=Values 0-15uH to 6:8uH
TRIGGER
CIRCUIT 69391

Circuit for Measuring Switching Times
Voo

Pulse Generator

Pul
|
|
l
l
|
|
|

50a

|
|
|
|
|
|
|
_

| 'L‘ 6837
Switching Waveforms
—ton et off:
O Output
wgvgfom td(on)— tr td(off) —= rf
Inverted
v
VouT DS (on) —= o0l

10%

Vpp—1

Input
Waveform, VIN

Input voltage amplitude 10 Volts peak

Note:

Power MOSFET switching
times are essentially independent

of operating temperature 6838
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Fig. 1 Output Characteristics
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ZVN2115B/0120B

Fig. 4 Transfer Characteristics
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Fig. 7 Transconductance vs Gate-Source Voltage
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ZVN2115B/0120B

Fig. 9 ON-Resistance vs Gate-Source Voltage
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Fig. 11 Power Derating (Case)
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£ FERRANTI
semiconductors |

ZVN2115L
ZVNO120L

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 16 ohm: O0.BA

FEATURES
Compact Geometry

Low Current Drive
Ease of Paralleling

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

je— P Q
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ooy -
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1L I Lty
l L T

1L l:e -
123
—F PINS
j¢——— E —

PIN OUT

1 Gate

2 Drain & Tab

3 Source

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

TO-220

PRODUCT SUMMARY

Device Type | BVpss | Ipiconn | Roon

ZVN2115L 150V 0.5A 160

ZVNO120L 200V Q.5A 16Q
Chip Size 0.042"” x 0.042"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

INCHES MILLIMETRES
SYMBOL
MmN | max | miNn | max
A 380 | .420 965 | 1066
B 380 | 420 965 | 10.66
T 300 | 320 762 | 812
%D 139 | 147 | 3531 | 3733
E 560 | 625 | 14.230 | 15.870
F 700 | 120 254 | 3.04
G 040 | 060 102 | 152
H 500 | 562 | 1270 | 14.27
[ 250 6.35
] 045 | 060 Tia | 152
K 090 | 110 229 | 279
T 020 | 040 510 | 1016
M 790 | 210 | 4.830 | 5.330
N 775 | 185 | 4.445 | 4.699 |
o 030 | 055 | 762 | 1.390 |
P 230 | 270 | 5.850 | 6.850 |
Q o5 | 025 380 | 630
R 080 | 115 | 2040 | 2.920

Ferranti Electronics Limited




ZVN2115L/0120L

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN2115L ZVNO120L Units

Vps  Drain-source voltage 150 200 \%
Ip Continuous drain current (@ Ta=25°C) 0.23 A
Ip Continuous drain current (@ T¢=25°C) 0.5 A
Iom  Pulse drain current 2 A
Vgs Gate-source voltage +20 \Y
Pp Max. power dissipation (@ T, =25°C) 1.5 w
Po Max. power dissipation (@ Tc=25°C) 20 w

Operating/Storage Temperature Range —55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain-source ZVN2115L BV 150 | - - v Ib=1mA
breakdown DSS _
voltage ZVNO120L 200 - - Vgs=0
Gate-source threshold Vasith) 1 - 3 \% Ib=1mA, Vps=Vgs
voltage
Gate-body leakage Igss - 0.1 20 | nA | Vgg=+20V, Vpg=0
Zero gate voltage - - 10 A Vps =max. rating, Vgs =0
Drain current (Note 2) Ipss - - 100 uA Vps=0.8 x max. rating
VGS:0 (T=125°C)
On-state drain current* Ibon) | 0.5 1 - A Vps =25V, Vgs=10V,
Static drain-source Rosiony | - - 16 Q Ib=0.25A, Vgs=10V
ON-resistance*
Forward transconductance * O5s 0.1 {0.25| - S Vps =25V, Ip=0.25A
(Note 2)
Input capacitance (Note 2) Ciss - 62 85 Vps =25V
Common source output Coss - 9 20 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 2 7 f=1MHz
(Note 2) ‘

Turn-ON delay time tdton) - 3 7 Vpp =25V

(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 2 8 | n secs
Turn-OFF delay time ty(off - 11 16 Ip=0.25A

(Notes 1 & 2) | "
Fall time (Notes 1 & 2) t; - 5 8

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.
Note 2 Sample test.

ZVN2115L/0120L Page 2



ZVN2115L/0120L

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vsp 0.96 \ Vgs=0, Is=0.5A
Reverse recovery time t, 50 nsecs | Vgs=0, lg=0.5A, Izg=100mA

Reverse Recovery Test Circuit
difdt ADJUST
100
L

240V * L5k ADIUST E but
~ e

lel

Y20 ZVN 320 L
13l m CURRENT
C=Values 4700pF to TOuF [ PROBE
L=Values 0-15uH to 6:8uH
TRIGGER
CIRCUIT 68391

Circuit for Measuring Switching Times
Voo

Ise Generator

6837

le—ton le—toff

O Output

Waveform td(on)— tr td(off)—= ri
Inverted

\' |
vouT DS (on) —e 90%

Vop— 10%

Input
Wavetorm, VIN

Input voltage amplitude 10 Volts peak

Note:

Power MOSFET switching
times are essentially independent

of operating temperature 6838/1

ZVN2115L/0120L Page 3



ZVN2115L/0120L

Fig. 1 Output Characteristics

20

16 Vgs 80uS PULSE
10

044

In(on) “ON-STATE DRAIN CURRENT (AMPS)

0 20 40 60 80 100V
Vs - DRAIN-SOURCE (VOLTS)

Fig. 2 Saturation Characteristics

. /e -
§ 10 6628 18\?-
<
2 v
go Y
u 4V
@ /
3 A 1
z -
Z 06
g
o
w
g 04 3V
("2}
z
Q
goz—
=1
= v

o

0 2 4 6 10

Vps - DRAIN-SOURCE VOLTAGE (VOLTS)

Fig. 3 Voltage Saturation Characteristics

52 6829
5
8
o 16
N _
§ \ lo-
o1 hA
g
2
3 s
4
4 500mA
S
o N 100mA
0 P 3 10

Vs - GATE - SOURCE  VOLTAGE (VOLTS)

ZVN2115L/0120L Page 4



ZVN2115L/0120L

g Fig. 4 Transfer Characteristics
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ZVN2115L/0120L

Fig. 7 Transconductance vs Gate-Source Voltage
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ZVN2115L/0120L

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVN2115L/0120L

Fig. 11 Power Derating (Case)
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% FERRANTI
semiconductors|e

ZVN2202B
ZVN2204B
ZVN2206B

N-Channel Enhancement-Mode Vertical DMOS Power FET

60V: 0.5 ohm: 4.8A
FEATURES
®
[ ]
G .
[ ]
[ ]
[ ]
N-Channel
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANT! Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS '.—c p-o

e

PIN OUT

1 Source

2 Gate

3 Drain & Case

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Paralleling

TO-39 PACKAGE

PRODUCT SUMMARY

Device Type | BVpss | Ipcont | Roion

ZVN2202B | 20V 48A | 0.50
ZVN2204B | 40V 48A | 0.50
ZVN2206B | 60V 48A | 0.50

Chip Size 0.062” x 0.072"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

MILLIMETRES

MIN | MAX

8.89 9.40

777 8.51

6.10 6.60

12.70

.229 .584

458 | 1.143

.406 .533

PH 1190 | .210 4.83 5.33
1 .028 | .037 711 .939
J .026 | .040 .660 | 1.016

Ferranti Electronics Limited




ZVN2202B/2204B/2206B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN2202B | ZVN2204B | ZVN2206B | Units
Vps  Drain-source voltage 20 40 60 \
Ip Continuous drain current (@ T, =25°C) 0.9 A
Io Continuous drain current (@ Tc=25°C) 4.8 A
lbm  Pulse drain current 16 A
Vgs Gate-source voltage +20 \
Pp Max. power dissipation (@ T, =25°C) 0.7 W
Pp Max. power dissipation (@ T¢=25°C) 20 W
Operating/Storage Temperature Range -551to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain source ZVN2202B 20 - - Ip=10uA
breakdown ZVN2204B| BVpgs | 40 - - \%
voltage ZVN22068B 60 - - Ves=0
Gate-source threshold Vasith) 1 - 3 \ Ib=2maA, Vps=Vgs
voltage
Gate body leakage Igss - 1 20 nA Ves= 120V, Vpg=0
Zero gate voltage - - 2 uA Vps =max. rating, Vgg=0
Drain current mA | Vps=0.8 x max. rating
(Note 2) Ipss - - 0.2 Vgs=0 (T=125°C)
On-state drain current* Ibion) 4 8 - Vps=18V, Vgs= 10V
Static drain-source Rosiony | - - 0.5 Q Ib=2A, Vgs =10V
ON-resistance*
Forward transconductance* Ofs - 1.4 - S Vps=18V, Ib=2A
(Note 2)
Input capacitance (Note 2) Ciss - 170 | 220 Vps=18V
Common source output oss - 80 | 100 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Ciss - 35| 80 f=1MHz
(Note 2)
Turn-ON delay time taion) - | 3.7 5 Vpp=18V
(Notes 1 & 2)
Rise time (Notes 1 & 2). t, - 14| 20 |n secs
Turn-OFF delay time ta(otf) - 17 26 Ipb=2A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t - 18| 25

*Measured under pulsed conditions. Width =
Switching times measured

Note 1
pulse generator.
Note 2 Sample test.

ZVN2202B/2204B/22068 Page 2
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ZVN2202B/2204B/2206B

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage Vsp 0.92 \ Vgs=0, Is=3.5A
Reverse recovery time t 68 ns Vgs=0, lg=3.5A, Ig=1.0A

Reverse Recovery Test Circuit
di/dt ADJUST
100

L

L’ —
240V 1k Ipk ADJUST buT
~ e

BY206

ZVN 3210 L
N I3
CURRENT
C =Values 4700pF to 10uF | PROBE
L =Values 015uH to 6 8uH
TRIGGER
CIRCUIT 68391

Circuit for Measuring Switching Times

Pulse Generator

L4 '-_L 6837
 Switching Waveforms
|
le—ton fa—tott
O Output
Wavetorm td(on) —*1 td(ott) = rv
Inverted
v
vouT DS(on) —e %
10%
input
Waveform, VIN
10%

Note Input voltage amplitude 10 Voits peak
Power MOSFET switching 6838/
times are essentially independent

of operating temperature

ZVN2202B/2204B/22068 Page 3



ZVN2202B/2204B/2206B

Fig. 1 Output Characteristics
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Ip(ON)- ON STATE DRAIN CURRENT (AMPS)

ZVN2202B/2204B/2206B

Fig. 4 Transfer Characteristics
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Fig. 5 Capacitance vs Drain-Source Voltage
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ZVN2202B/2204B/2206B

Fig. 7 Transconductance vs Gate-Source Voltage

Fig. 8 Gate Charge vs Gate-Source Voitage
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ZVN2202B/2204B/2206B

Fig. 10 Variation of Rps(on) and Vgsin) With Temperature
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ZVN2202B/2204B/2206B

Fig. 11 Power Derating (Case)
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$ FERRANTI
semiconductors|e

ZVN2202L
ZVN2204L
ZVN2206L

N-Channel Enhancement-Mode Vertical DMOS Power FET

60V: 0.5 ohm: 4.8A

FEATURES

® Compact Geometry
® Fast Switching Speeds
‘® No Secondary Breakdown
[ ]

G ® High Input Impedance
® Low Current Drive
® Ease of Paralleling

S
N-Channel
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

le— P a

s ]
H
|

;

AB C +H——E=
.
_] G L
e 123
PINS
E
PIN OUT
1 Gate
2 Drain & Tab
3 Source

Excellent Temperature Stability

TO-220

PRODUCT SUMMARY

Device Type | BVpgs

ZVN2202L 20V

ZVN2204L 40V 4.8A 0.5Q

ZVN2206L 60V 4.8A 0.5Q
Chip Size 0.062” x 0.072”

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

Ipiconn | Roion
4.8A 0.5Q

INCHES MILLIMETRES
ISYMBOL
MIN | MAX | MIN | MAX
A .380 | .420 9.65 | 10.66
B .380 | .420 9.65 | 10.66
C .300 | .320 7.62 8.12
@D 1139 | 147 3.531| 3.733
E 560 | .625 |14.230 | 15.870
F 1100 | .120 2.54 3.04
G .040 | .060 1.02 1.52
H 500 | .562 12.70 | 14.27
| .250 6.35
J .045 | .060 1.14 1.52
K .090 | .110 229 2.79
L .020 | .040 510 | 1.016
M 1190 | .210 4.830 { 5.330
N 175 | 185 | 4.445| 4.699
[¢] .030 | .055 .762 { 1.390
P .230 | .270 5.850 | 6.850
Q .015 | .025 .380 .630
R .080 | .115 2.040 | 2.920

- Ferranti Electronics Limited




ZVN2202L/2204L/2206L

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN2202L | ZVN2204L | ZVN2206L | Units
Vps  Drain-source voltage 20 40 60 \
Ip Continuous drain current (@ Ta=25°C) 1.3 A
) Continuous drain current (@ Tc=25°C) 4.8 A
Ipm  Pulse drain current 16 A
Vgs  Gate-source voltage ' +20 \%
Po Max. power dissipation (@ T, =25°C) 1.5 w
Po Max. power dissipation (@ Tc=25°C) 20 w
Operating/Storage Temperature Range -55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain source ZVN2202L 20 - - Ip=10uA
breakdown ZVN2204L | BVpgg | 40 - - \Y
voltage ZVN2206L 60 - - Vgs=0
Gate-source threshold Vasith) 1 - 3 \Y Ib=2mA, Vps =Vgs
voltage
Gate body leakage lgss - 1 20 nA Vgs=+20V, Vpg=0
Zero gate voltage - - 2 nA Vps=max. rating, Vgg =0
Drain current mA Vps=0.8 x max. rating
(Note 2) Ibss - - 0.2 Vgs=0 (T=125°C)
On-state drain current* Ibiony 4 8 - A Vps=18V, Vgs =10V
Static drain-source Rpsiony - - 0.5 Q Ip=2A, Vgs =10V
ON-resistance*
Forward transconductance * Os - 1.4 - S Vps=18V, Ib=2A
(Note 2)
Input capacitance (Note 2) Ciss - 170 | 220 Vps=18V
Common source output Coss - 80 | 100 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Cres - 35| 80 f=1MHz
(Note 2)
Turn-ON delay time taon) - 3.7 5 Vpp=18V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 141 20 |n secs
Turn-OFF delay time ta(otf) - 17| 26 Ib=2A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - 18| 25

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.
Note 2 Sample test.
ZVIN2202L/2204L/22061 Page 2



ZVN2202L/2204L/2206L

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions .
Forward ON voltage Vgp 0.95 \ Vgs=0, Is=4A
Reverse recovery time t, 59 ns Vgs=0, lg=4A, Ig=1 A

Reverse Recovery Test Circuit
difdt ADJUST

240V DUT
~J
o ZVN 3210 L
l i CURRENT

C =Values 4700pF to 10uF PROBE
L =Values 0 15uH to 6 8uH

TRIGGER

CIRCUIT 68391

Circuit for Measuring Switching Times

lse Generator

500

Pu
™
|
|
|
|
I
|
|
|

|“—

L 6837

Switching Waveforms

-—‘ona‘ le—tott

O Output
Wavetorm td(on)— t—tr td(ott) —e rf
Inverted
VDS — - —
vout o) BTN 90°%

J4. 0%
Input 90%
Wavetorm, VIN 5

Pulse Width 10%

Input voltage amplitude 10 Voits peak

Note
Power MOSFET switching 6838/1
times are essentially independent

of operating temperature ZVN2202L/2204L/2206L Page 3




ZVN2202L/2204L/2206L

Fig. 1 Output Characteristics
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Ip@N)- ON STATE DRAIN CURRENT (AMPS)
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Fig. 4 Transfer Characteristics
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Fig. 7
Transconductance vs Gate-Source Voltage
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Fig. 10 Variation of Rpgon) and Vgsin) With Temperature
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Fig. 11 Power Derating (Case)
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FERRANTI ZVN2208B
i semiconductors|e ZVN22108B

N-Channel Enhancement-Mode Vertical DMOS Power FET

100V: 0.8 ohm: 3.45A
D
FEATURES
® Compact Geometry
® Fast Switching Speeds
® No Secondary Breakdown
G ® Excellent Temperature Stability
® High Input Impedance
® Low Current Drive
1 ® Ease of Paralleling TO-39 PACKAGE
N-Channel
DESCRIPTION PRODUCT SUMMARY
Compact OVERLAY (CELL) and INTER- -
DIGITATED geometries are the basis of the new Device Type | BVpss | Inconn | Room
generation of FERRANT!I Power MOSFET
transistors. These efficient geometries, ZVN22088B 8ov 3.45A 0.80
optimised for dl;:ow ON-r:sistancg, |ov|\!| ZVN22108B 100V 3.45A 0.8%2
capacitances and fast switching speeds, wit — - -
computer controlled processing combine to Chip Size 0.062” x 0.072
achieve greater device ruggedness. FERRANTI Power MOSFETS will directly inter-
The planar construction, coupled with ion face with MICROPROCESSORS, LOGIC
implantation and the self-aligned poly-silicon ARRAYS and standard IC LOGIC families
gate manufacturing process, provides the including CMOS, TTL, PMOS and NMOS.

reliability and stability in performance required

in todays designs.

PACKAGE DIMENSIONS l-——c '-0-1
=V

T ES
[Py

;
)

MILLIMETRES

lsymsoL|

MIN | MAX | MIN | MAX

ZA | 350 | .370 | 889 | 9.40

2B | 306 | 335 | 777 | 851

C | .240 | 260 | 610 | 6.60

D | 500 12.70

E | 009 | 023 | 229 | .584

F | .018 | 045 | .458 | 1.143

PIN OUT 2G| 016 | 021 | .a06 | 533

1 Source ZH | 190 | 210 | 483 | 533

2 Gate I | o028 | 037 | 711 | 939

3 Drain & Case J 026 | .040 .660 | 1.016

Ferranti Electronics Limited




ZVN2208B/2210B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN2208B ZVN2210B Units

Vps Drain-source voltage 80 100 \
Ib Continuous drain current (@ Ta=25°C) 0.65 A
Ip . Continuous drain current (@ Tc=25°C) 3.45 A
Ibm  Pulse drain current 12 A
Vaes Gate-source voltage +20 Vv
Pp Max. power dissipation (@ Tpo=25°C) 0.7 w
Pp Max. power dissipation (@ Te=25°(C) 20 w

Operating/Storage Temperature Range ~55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Symbol | Min. Typ. | Max. | Unit Conditions

Drain source ZVN2208B BV 80| - - v Ip=10uA
breakdown DSS _
voltage ZVN2210B 100 - - Vgs=0
Gate-source threshold Vasith) 1 - 3 \ Ib=2mA, Vbs=Vgg
voltage
Gate body leakage lgss - 1 20 | nA Vgs= 20V, Vps=0,
Zero gate voltage - - 2| pA Vbs =max. rating, Vgs=0
Drain current mA Vps=0.2 X max. raiing

(Note 2) Ipss - - 0.2 Vgs=0 (T=125°C)
On-state drain current* Ibony 3 6 - A Vps=25V, Vgs=10V
Static drain-source Rosiony | - - 0.8 Q Ib=2A, Vgs =10V
ON-resistance *
Forward transconductance * Ofs - 1.2 - S Vps =25V, Ib=1.5A

(Note 2)
Input capacitance (Note 2) Ciss - 1160 220 Vps =25V
Common source output Coss - 50| 75 pF Ves=0
capacitance (Note 2)
Reverse transfer capacitance Ciss - 16| 25 f=1MHz

(Note 2)
Turn-ON delay time ta(on) - 3.3 5 Vpp =25V

(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 15| 25 |n secs
Turn-OFF delay time y(ot) - 17| 26 Ip=2A
(Notes 1 & 2)

Fall time (Notes 1 & 2) t; - 15| 25

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.

Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.
Note 2 Sample test.

ZVN2208B/22108 Page 2



DRAIN-SOURCE DIODE CHARACTERISTICS

ZVN2208B/22108B

Parameter Symbol Typ. Unit Conditions
Forward ON voltage Vsp 0.86 \% Vgs=0, Is=2.5A
Reverse recovery time t, 108 ns Vgs=0, lr=2.56A, Ig=1.0A

Reverse Recovery Test Circuit

difdt ADJUST
100 6:
L
—
20V K LAk apsusT {{ HuT
~N [
Y
BY 206 ZVN 3210 L
I3[ CURRENT
C =Values 4700pF to 10uF PROBE
L =Values 015uH to 6 8uH
TRIGGER
CIRCUIT £8391
Circuit for Measuring Switching Times
Voo
Pulse Generator
r VouT
| |
| |
| |
| [
| |
| |
I |
| t 1
[ = 6837
Switching Waveforms
b—ton -4 le—toft
O Output
Waveform td(on)— —tr td(oft) —= [m
Inver ted
VD e —
vout Ston 50°%s 90%
10%
input 90°%
Waveform, ViN
Pulse Width 10%

Note Input voltage amplitude 10 Volts peak
Power MOSFET switching

times are essentially independent

of operating temperature

6838/1
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Fig. 1 Output Characteristics
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ZVN2208B/2210B

Fig. 4 Transfer Characteristics
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Fig. 5 Capacitance vs Drain-Source Voltage
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ZVN2208B/2210B

Fig. 7 Transconductance vs Gate-Source Voltage
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ZVN2208B/2210B

Fig. 9 ON-Resistance vs Gate-Source Voltage
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Fig. 11 Power Derating (Case)
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\ % \FERRANTI
semiconductors|e

ZVN2208L
ZVN2210L

N-Channel Enhancement-Mode Vertical DMOS Power FET

100V: 0.8 ohm: 3.45A
0 FEATURES
® Compact Geometry
® Fast Switching Speeds
G ® No Secondary Breakdown
)
@ High Input Impedance
® Low Current Drive
® Ease of Paralleling
S
N-Channel
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

jo— P a
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1
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>
@
(e}

=

I

e
123
| PINS

1 Gate
2 Drain & Tab
3 Source

Excellent Temperature Stability

==t
T

T0-220

PRODUCT SUMMARY
Device Type | BVpgs
ZVN2208L 80V 3.45A 0.8Q
ZVN2210L 100V 3.45A 0.8%

Chip Size 0.062” x 0.072"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

Ipicont) | Roiom

INCHES MILLIMETRES
ISYMBOL|
MIN | MAX | MIN | MAX
A .380 | .420 9.65 | 10.66
B .380 | .420 9.65 | 10.66
C .300 | .320 7.62 8.12
2D 139 | 147 3.531 | 3.733
E 560 | .625 |14.230 | 15.870
F 100 | 120 2.54 3.04
G .040 | .060 1.02 1.62
H .500 | .562 12.70 | 14.27
| .250 6.35
J .045 | .060 1.14 1.52
K .090 | .110 2.29 2.79
L 020 | .040 510 | 1.016
M 190 | .210 4.830 | 5.330
N 175 | .185 4.445 | 4.699
[} .030 | .055 762 | 1.390
P .230 | .270 5.850 | 6.850
Q .015 | .025 .380 .630
R .080 | .115 2.040 | 2.920

Ferranti Electronics Limited




ZVN2208L/2210L

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN2208L ZVN2210L Units
Vps  Drain-source voltage 80 100 \
Ip Continuous drain current (@ To=25°C) 0.95 A
Ip Continuous drain current (@ To=25°C) 3.45 A
Ibm  Pulse drain current 12 A
Vgs Gate-source voltage +20 \2
Pp Max. power dissipation (@ Ta=25°C) 1.5 w
Py Max. power dissipation (@ Tc=25°C) 20 w
Operating/Storage Temperature Range —-55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Err:;r'l ;:xl;::e ZVN2208L BVpss 80| - - v Ip=10uA
voltage ZVN2210L 100} - ) Ves=0
Gate-source threshold Vasith) 1 - 3 \ Ib=2mA, Vps=Vgg
voltage
Gate body leakage lgss -. 1 20 | nA Ves= 120V, Vpg=0
Zero gate voltage - - 2| pA Vps =max. rating, Vgs=0
Drain current mA | Vps=0.8 x max. rating
(Note 2) Ipss - - 0.2 Vgs=0 (T=125°C)
On-state drain current* Ibon) 3 6 - Vps=25V, Ves =10V
Static drain-source Rosiony | - - 0.8 Q Ip=2A, Ves=10V
ON-resistance*
Forward transconductance * Ofs - 1.2 - S Vps =25V, Ip=1.5A
(Note 2)
Input capacitance (Note 2) iss - 1160 220 Vps =25V
Common source output 08 - 50| 75 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 16| 25 f=1MHz
(Note 2)
Turn-ON dela\(/Nt(i:r;i 1 2) taion) - | 3.3 5 Vpp=25V
Rise time (Notes 1 & 2) t, - 15| 25 |n secs
Turn-OFF delam;ir:se1 & 2) ta(off) - 17| 26 Ib=2A
Fall time (Notes 1 & 2) 1 - 15| 25

*Measured under pulsed condition
Switching times measur

Note 1
pulse generator.
Note 2 Sample test.

ZVN2208L/2210L Page 2
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ZVN2208L/2210L

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage Vsp 0.89 \ Vgs=0, Ig=3A
Reverse recovery time t, 124 | ns Vgs=0, l[g=3A, Ig=1A

Reverse Recovery Test Circuit
difdt ADJUST

3

BY206 VN 3210 L
' l i m CURRENT
C =Values 4700pF to 10uF | PROBE
L =Values 0 15uH to 6 BuH
TRIGGER
CIRCUIT 839N

Circuit for Measuring Switching Times

6837

le—tott

rf
90°

0 Output
Wavetorm td(on)—*1

Inverted
Vi
vout DS (on) —e

td(oft) —e

10%

10%

Note Input voltage ampiitude 10 Voits peak
Power MOSFET switching 6838/
times are essentially independent

of operating temperature
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Ip(oN)~ON STATE DRAIN CURRENT (AMPS)

Ip(ON)~ON STATE DRAIN CURRENT (AMPS)

Vps ~ORAIN SOURCE VOLTAGE (VOLTS)
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Fig. 1 Output Characteristics
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Fig. 4 Transfer Characteristics

ZVN2208L/2210L
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Fig. 7 Transconductance vs Gate-Source Voltage
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Rps o) - DRAIN SOURCE ON RESISTANCE (OHMS)

Fig. 9 ON-Resistance vs Gate-Source Voltage
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semiconductors|e

ZVN2215B
ZVN2220B

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 2.5 ohm: 1.85A
0 FEATURES
[ )
[ ]
G .
[ ]
[ ]
[ ]
S
N-Channel
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS l._c P-Dj
=V

e

[LF

PIN OUT

1 Source

2 Gate

3 Drain & Case

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Paralleling

TO-39 PACKAGE

PRODUCT SUMMARY

Device Type | BVpss | Ipiconn | Roiom

ZVN2215B 150V 1.85A 2.5Q
ZVN2220B 200V 1.85A 2.5Q
Chip Size 0.062” x 0.072”

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

INCHES MILLIMETRES

MIN | MAX | MIN | MAX
DA .350 | .370 8.89 9.40
o8B .306 | .335 7.77 8.51
C .240 | .260 6.10 6.60
D .500 12.70
E .009 | .023 .229 584
.018 | .045 .458 | 1.143

?2G .016 | .021 .406 .533
OH 1190 | .210 4.83 5.33
| .028 | .037 711 .939

J .026 | .040 .660 | 1.016

Ferranti Electronics Limited




ZVN2215B/2220B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN22158B ZVN22208B Units

Vps  Drain-source voltage 150 200 \
Ip Continuous drain current (@ Tao=25°C) 0.35 A
Ip Continuous drain current (@ Tc=25°C) 1.85 A
lom  Pulse drain current 8 A
Ves Gate-source voltage +20 \
Pp Max. power dissipation (@ Ta=25°C) 0.7 w
Py Max. power dissipation (@ Tc=25°C) 20 w

Operating/Storage Temperature Range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions

Drain source ZVN2215B BY 150 | - - v Ib=10uA
breakdown DSS _
voltage ZVN22208B 200| - - Vgs=0
Gate-source threshold Vasith) 10 - 3 \ Ip=2maA, Vps =Vgs
voltage
Gate body leakage lass - T| 20| nA | Vgg=+20V, Vpg=0
Zero gate voltage - - 10| pA Vps = max. rating, Vgs=0
Drain current MA | Vps=0.8 x max. rating

(Note 2) Ipss - - 0.2 Vgs=0 (T=125°C)
On-state drain current* Ibion 2 3 - A Vps=25V, Vgs=10V
Static drain-source Rosiony | - - 2.5 Q Ib=1A, Vgs =10V
ON-resistance*
Forward transconductance * [<PR - 1.0 - S Vps =25V, Ib=1A

(Note 2)
Input capacitance (Note 2) Ciss - | 170 | 200 Vps =25V
Common source output Coss - 30| 45 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 6| 10 f=1MHz

(Note 2)
Turn-ON delay time taion) - 3 6 Vpp =25V

(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 6| 10 |n secs
Turn-OFF delay time taiofh) - 20| 26 Ib=1A
(Notes 1 & 2)

Fall time  (Notes 1 & 2) t - 11| 15

*Measured under pulsed conditions. Width = 300ys. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.
Note 2 Sample test.

ZVN2215B/22208 Page 2



ZVN2215B/22208B

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage Vsp 0.83 \Y Vgs=0, 1s=1.7A
Reverse recovery time t, 150 ns Vgs=0, lg=1.7A, Ig=1.0A

Reverse Recovery Test Circuit
difdt ADJUST

100 é
L

1]

L2 15k aDsUST DuT
c

BY206

ZVN 320 L

240V 1k
[aY]
CURRENT

C =Values 4700pF to 10uF m PROBE

L =Values 015uH to 6 8uH

TRIGGER
CIRCUIT 839N

Circuit for Measuring Switching Times

6837

Switching Waveforms

._tm..1 [e-tott
O Output
Wczduorm td(on)— —tr td(oft) —=f l»ﬂ
Inver ted
Vi 4 —
vout DS (on) —= 50 90

‘Ao 10%
90°s
50%
Pulse Width 10%

input voltage amplitude 10 Volts peak

nput
Waveform, ViN

Note

Power MOSFET switching
times are essentially independent
of operating temperature

6838/

ZVN2215B/22208B Page 3



ZVN2215B/2220B

Fig. 1 Output Characteristics
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ZVN2215B/2220B

Fig. 4 Transfer Characteristics
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ZVN2215B/2220B

Fig. 7 Transconductance vs Gate-Source Volitage
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ZVN2215B/2220B
Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVN2215B/22208B

Fig. 11 Power Derating (Case)
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NT ZVN2215L
FERRANTI
§ semiconductors|e ZVN2220L

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 2.5 ohm: 1.85A
FEATURES

® Compact Geometry

@ Fast Switching Speeds

® No Secondary Breakdown
G @ Excellent Temperature Stability

@ High Input Impedance

® Low Current Drive

® Ease of Paralleling

S
N-Channel

DESCRIPTION PRODUCT SUMMARY
Compact OVERLAY (CELL) and INTER- Device T BV
DIGITATED geometries are the basis of the new evice Type pss | Iboicont | Roiom
generation of FERRANTI Power MOSFET
transistors. These efficient geometries, ZVN2215L 150V 1.85A 2.50
optimised fordlow ON-resistancg, low ZVN2220L 200V 1.85A 2.5Q
capacitances and fast switching speeds, with — - -
computer controlled processing combine to Chip Size 0.062” x 0.072
achieve greater device ruggedness. FERRANT! Power MOSFETS will directly inter-
The planar construction, coupled with ion face with MICROPROCESSORS, LOGIC
implantation and the self-aligned poly-silicon ARRAYS and standard IC LOGIC families
gate manufacturing process, provides the including CMOS, TTL, PMOS and NMOS.

reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

INCHES | MILLIMETRES
fo—P Q ISYMBOL|

T _L MIN | MAX | MIN | MAX

Nd R A | .380 | 420 9.65 | 10.66

e 1 B | 380 | .420 | 9.65| 10.66

o N C | 300 | 320 | 762] 812

o0 }" | _—-1 2D | 139 | 147 | 3531 3733

. "ll v E | 560 | .625 |14.230 {15870

T—T‘- ——1:'-_&_‘_ F |00 | 120 | 254| 304

a8 c |4€F _ = M G |.040 | 060 | 102] 152

_LJ__. ( E_j. H |00 | 562 | 1270 14.27

_l___ T | 250 6.35

- l:—G AN N 3 |0 | os0 | 11a] 152

— F PINS K |.090 | .110 220| 279

b & —* L |.020 | .040 510 | 1.016

M | 190 | 210 | 4830 5330

N | .175 | 185 | 4.445[ 4.699

PIN OUT o |.030 | 055 | .762| 1.390

1 Gate P | 230 | .270 | 5.850 | 6.850

2 Drain & Tab Q |05 | o025 | .380| .630

3 Source R .080 | .115 2.040 | 2.920

Ferranti Electronics Limited




ZVN2215L/2220L

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN2215L | ZVN2220L | Units
Vps Drain-source voltage 150 200 \'%
Ib Continuous drain current (@ To=25°C) 0.5 A
Ip Continuous drain current (@ Te=25°C) 1.85 A
Ipm  Pulse drain current 8 A
Vgs Gate-source voltage +20 \%
Pp Max. power dissipation ‘(@ Ta=25°C) 1.5 w
Pp Max. power dissipation (@ Tc=25°C) 20 w
Operating/Storage Temperature Range —-55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions

Erléaair:(ds:xrr::e ZVN2215L BVpss 150 | - - Vv Ip=10uA
voltage ZVN2220L 200 | - - Vgs=0
Gate-source threshold Vesan | 1] - 3 V | Ip=2ma, Vps=Vas
voltage )
Gate body leakage lgss - T| 20| nA | Vgg=1420V, Vpg=0
Zero gate voltage - 10 pA Vpg =max. rating, Vgs=0
Drain current mA Vps=0.8 x manx. rating

(Note 2) Ipss - - 0.2 Vgs=0 (T=125°C)
On-state drain current* Ipony 2 3 - Vps=25V, Vgs=10V
Static drain-source Rosion) | - - 2.5 Q Ib=1A, Ves=10V|
ON-resistance*
Forward transconductance * Os - 1.0 - S Vps=25V, Ib=1A

(Note 2)
Input capacitance (Note 2) Ciss - 170 220 Vps =25V
Common source output oss - 30| 45 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 6 10 f=1MHz

(Note 2)
Turn-ON dela}/Ngr{:ei 18 2) ta(on) - 3 6 Vpp =25V
Rise time (Notes 1 & 2) t, - 6| 10 |n secs
Turn-OFF dela:Klgir::1 & 2) t(0f) - 20| 26 Ib=1A
Fall time (Notes 1 & 2) T; - 11 15

*Measured under pulsed conditio
Note 1 Switching times measu
pulse generator.
Note 2 Sample test.

ZVIN2215L/2220L Page 2
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ZVN2215L/2220L

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage Vsp 0.85 \% Vgs=0, ls=2A
Reverse recovery time t 175 ns Vgs=0, lg=2A, lg=1A

Reverse Recovery Test Circuit
difdt ADJUST

Ipk ADJUST DUT

3

ZVN 3210 L

1 J
l i r m CURRENT
C =Values 4700pF to 10/.F PROBE
L =Values 015uH to 6 BuH
TRIGGER
CIRCUIT 68390

Pulse Generator

P
|
I
|
|
I
|
|
|

||I’—~

[ |

6837

Switching Waveforms

—-(0'1——1 le—tott

O Output

Waveform td(on) —* t—tr td(oft)—= rf
Inver ted

VoS I -
vouT DS (on) —= 90|

/fso'l.
Voo 0% 10%

Input
Waveform, VIN

Input voltage amplitude 10 Volts peak

Not

Poweer MOSFET switching 6838/1

times are essentially independent

of operating temperature ZVN2215L/2220L Page 3



ZVN2215L/2220L

[

Fig. 1 Output Characteristics
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Fig. 4 Transfer Characteristics

ZVN2215L/2220L
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ZVN2215L/2220L

Fig. 7 Transconductance vs Gate-Source Voltage
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Fig. 8 Gate Charge vs Gate-Source Voltage
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ZVN2215L/2220L

Fig. 9 ON-Resistance vs Gate-Source Voltage

10
s ®
g
X
S 6
U k2
:
ﬁ &
(3
5 >
w
g
z . \\\‘\
N ‘\‘D=
g \\::~ n
z I~ e 1A
& —————054
&
Fig. 10 Variation of Rps(on) and Vgsith)
3 3 11 s 5 10 20

VGs - GATE SOURCE VOLTAGE (VOLTS) with Temperature

24

23 ya

22 /
2 /
20

+8 Rps ON) AT ]
Vgs = 10V
7 Ip=)A T |

NORMALISED RpS(ON) AND VGS (TH)

03

02

01

-00 -80 -60 40 -20 0 2 40 60 80 100 120 %O 160 180

T-TEMPERATURE (°C)

ZVN2215L/2220L Page 7



ZVN221 5L/2220L Fig. 111 Power Derating (Case)
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% FERRANTI
semiconductors|e

ZVN2224B/L

N-Channel Enhancement-Mode Vertical DMOS Power FET

240V: 6 ohm:

D
FEATURES
® Compact Geometry
® Fast Switching Speeds
G ® No Secondary Breakdown
® Excellent Temperature Stability
® High Input Impedance
® Low Current Drive
S @ Ease of Paralleling
N-Channel
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANT! Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

TO-39 PACKAGE
(SUFFIX B)

(SUFFIX L)

FERRANT! Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

PRODUCT SUMMARY

TO-39

TO-220

Device Type | BVpss | Ipiconm | Room

Device Type | BVpss | Iniconny | Roiow

ZVN22248B 240V 1.2A 6Q

ZVN2224L 240V 1.2A 60

Chip Size 0.062” x 0.072"

Ferranti Electronics Limited




ZVN2224B/L

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN2224 Units

Vps  Drain-source voltage 240 \
Ip Continuous drain current (@ T, =25°C) 0.23 (TO-39) |0.33 (T0-220) A
Ip Continuous drain current (@ Tc=25°C) 1.2 A
lbm  Pulse drain current 6 A
Vgs Gate-source voltage +20 \
Py Max. power dissipation (@ Ta=25°C) 0.7 (TO-39) | 1.5 (T0-220) w
Pp Max. power dissipation (@ Tc=25°C) 20 w

Operating/Storage Temperature Range -55to +150 °C

ELECTRIEAL-CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions

Drain source breakdown BVpss | 240 - - \ Ip=10uA, Vgs=0
voltage
Gate-source threshold Vasith) 1 - 3 \ Ib=2maA, Vps =Vgsg
voltage
Gate body leakage lgss - - 20 nA Vas=+£20V, Vpg=0
Zero gate voltage - - 10 nA Vbs=max. rating, Vgg=0
Drain current mA Vbs=0.8 x max. rating

(Note 2) Ipss - - 0.2 Vgs=0 (T=125°C)
On-state drain current* boony | 1.5 2 - A Vps =25V, Vgs =10V
Static drain-source Rosiony | - 4 6 Q Ib=1A, Vs =10V,
ON-resistance*
Forward transconductance * [<PR - | 750 - mS | Vpg=25YV, b=1A

(Note 2)
Input capacitance (Note 2) Cics - - 220 Vps =25V
Common source output Coss - - 45 pF Ves=0
capacitance (Note 2)
Reverse transfer capacitance Crss - - 10 f=1MHz

(Note 2)
Turn-ON delay time taton) - - 6 Vbp =25V

(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - - 10 |n secs
Turn-OFF delay time ta(ofh) - - 26 Ib=1A
(Notes 1 & 2)

Fall time (Notes 1 & 2) t; - - 15

*Measured under pulsed conditions. Width = 300us. Duty cycle <2%.

Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.

Note 2 Sample test.

ZVN2224B/L Page 2




Circuit for Measuring Switching Times

Switching Waveforms

6837

ko ton —-l la—tof
t
Iorm td(on)—" —tr td(off) —= r(
ed
VOS(om —e= 1~ 2256, 50°%
Voo 0% 10%
form, VIN

Input voltage amplitude 10 Volts peak

r MOSFET switching
; are essentially independent
\erating temperature

6838/1

ZVN2224B/L

Reverse Recovery Test Circuit

dijdt ADJUST

100
240V 13 —Jf‘lpk ADJUST DUT
N e
8”046 ZVN 320 L
l i CURRENT
C =Values 4700pf to 10/1: PROBE
L =Values 015uH to 6 8uH
TRIGGER
CIRCUIT 68391

PACKAGE OUTLINE

T0-220 (All dimensions are in millimetres)

585 0,38
S LU 083
356 2,04
Y-} ; 2@
1,14 3 &]'\Sealiﬂg Plane
139 s (See note belowl 229
DA = S
[
66| 7.62 " ——— 8 1,14 483
66| 812 i E 3 §i7i) s,
\ ! -
- [}
My t
1,52 2
284 | x.
30 1423 | 120 | 04712

15,87 121

Note: The tab is connected to the

JEDEC: TO-220AB

C
A
o8
L
£ — -
P
INCHES | MILLIMETRES
SYMBOL
MIN | MAX | MIN | MAX
oA | 350 | 370 | 889 | 940
PIN OUT 78 | 306 | 335 | 7.77 | 851
1 Source C | 240 | 260 | 6.10 | 6.60
2 Gate 500 12.70
3 Drain & Case E .009 .023 229 584
018 | 045 | .458 | 1.143
2G| 016 | 021 | .a06 | 533
2H | 190 | 210 | 483 | 533
T | 028 | 037 | 711 | 939
3 | 026 | 040 | .660 | 1.016
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ZVN2224B/L Fig. 11 Power Derating (Case)
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ZVNO526A

N-Channel Enhancement-Mode Vertical DMOS Power FET

260V: 40 ohm: 100mA
D
FEATURES
G ® Compact Geometry
® Fast Switching Speeds
® No Secondary Breakdown
® Excellent Temperature Stability
® High Input Impedance
S ® Low Current Drive
N-Channel
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANT! Power - MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Ipiconn | Room
ZVNO526A 260V 0.1A 40Q

Chip Size 0.041" x 0.043"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

T JJL i

Also available with various lead bends and on
Tape and Reel.

DE

$ 4

*
’

.016 | 019 406 495
.085 | 095 2.16 242

- —
!g—B.+——C__J —1 r"G
INCHES MILLIMETRES
SYMBOL
PIN OUT WIN | max | min | max
] oran A w72 | es | a7 | 477
5 S B a2 | 156 | 361 | 401
ate T 475 | 525 | 1206 | 1334
Source D 05 727
3 70 754
T
G

Ferranti Electronics Limited




ZVNO526A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO526A Units
Vps Drain-source voltage 260 \%
Ip Continuous drain current (@ To=25°C) 0.1 A
Ip Continuous drain current (@ Tc=25°C) - A
Ibm  Pulse drain current 0.6 A
Vas Gate-source voltage +20 Y
Pp Max. Power Dissipation (@ Tao=25°C) 0.70 W
Pp Max. Power Dissipation (@ Tc=25°C) - w
Operating/Storage Temperature Range -551to0 +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. Unit Conditions
Drain source breakdown BVpss | 260 - - \ Ib=1mA, Vgs=0
voltage ZVN0526A
Gate-source threshold Vasith) - 3 \% Ib=1mA, Vbs=Vgs
voltage
Gate body leakage lgss - - 20 nA Vas=+20V, Vpg=0
Zero gate voltage - - 10 nA Vhs =max. rating, Vgs=0
Drain current {Note 2) Ipss - - 0.4 | mA Vps=0.8 x max. rating
Ves=0 (T=125°(C)
On-state drain current* Ibony [0.15]0.25] - A Vps =25V, Vgs=10V
Static drain-source Rosoony | - - 40 Q Io=100mA, Vgs=10V|
ON-resistance*
Forward transconductance* Ots 0.1 [0.16| - S Vps=25V, Ib=0.1A
(Note 2)
Input capacitance (Note 2) Ciss - 54 | 70 Vps=25V
Common source output Coss - 5.1 10 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 1.4 4 f=1MHz
(Note 2)
Turn-ON delay time td(on) - 11 7 Vbp=25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 1.8 7 |n secs
Turn-OFF delay time L - | 851 16 Ip=0.1A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t - 6.5 10
*Measured under pulsed conditions. Width =300us. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a

pulse generator.
Note 2 Sample test.
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DRAIN-SOURCE DIODE CHARACTERISTICS

ZVNO0526A

Parameter

Symbol | Typ.

Unit

Conditions

Forward ON voltage™®

Vgp 0.74

Vgs= 0, ls= 90mA

Circuit for Measuring Switching Times

Voo
v RL

Pulse Generator IN

r B T VouT

‘ 0, | DUT

| | N

| |

‘l M \l 500

| I

| |

| f ¢

[ = 6837

Switching Waveforms
bt On -(off—J
O Output
Wovrexf"orm td(on)—™ tr td(off) —e= rf—-
Inver ted
v
VouT DS(on) 90°%
— 10%
Input
Waveform, VIN
Pulse Width

Note
Power MOSFET switching

times are essentially independent
of operating temperature

Input voltage amplitude 10 Voits peak

6838/1
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ZVNO0526A

Fig. 1 Output Characteristics
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Fig. 3 Voltage Saturation Characteristics
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ZVNO526A

Fig. 4 Transfer Characteristics
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ZVNO526A

9fs~ FORWARD TRANSCONDUCTANCE (mhos)

Fig. 7 Transconductance vs Gate-Source Voltage
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NORMALISED Rps(oN) AND VGs (TH)

ZVNO526A

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVNO526A

Fig. 11 Power Derating (Ambient)

6844
E-LINE

04 \\

02 \\

Pp - POWER DISSIPATION (WATTS)

25 50 7 100 125 150
T-TEMPERATURE (°C)

©FERRANTI plc 1984

The copyright in this work is vested in Ferranti plc and this document is issued for the purpose only for which it is supplied. No
licence is implied for the use of any patented feature. It must not be reproduced in whole or in part, or used for tendering or
manufacturing purposes except under an agreement or with the consent in writing of Ferranti plc and then only on the condition
that this notice is included in any such reproduction. Infor ion furnished is believed to be accurate but no liability in respect
of any use of it is accepted by Ferranti plc.

FERRANTI ELECTRONICS LIMITED

FIELDS NEW ROAD, CHADDERTON, OLDHAM OL9 8NP, ENGLAND Tel: 061-624 0515 Telex: 668038
Ferranti GmbH, Widenmayerstrasse 5, D8000-Munich-22, West Germany Tel: 089-293871 Telex: 523980
Ferranti Electronics Benelux, Noorderlaan 111, B-2030 Antwerp, Belgium Tel: (0) 3/542.62.73 Telex: 35325
Ferranti Electronics Sweden, Hantverkargatan 7, Box 22114, 10422 Stockholm, Sweden

Tel: 08-52 07 20 Telex: 17041 REMA S

Ferranti Electric Inc., 87 Modular Avenue, Commack, N.Y. 11725, U.S.A.

Tel: 516-543 0200 TWX: 510 226 1490 FERRANTI NY

Interdesign Inc. (a Ferranti company), 1500 Green Hills Road, Scotts Valley, California 95066, U.S.A.

Tel: 408-438 2900 TWX: 910 598 4513

Ferranti Wheelock Microelectronics Limited, 65 Wong Chuk Hang Road, 17/F., Flat D,

Gee Chang Hong Centre, Aberdeen, Hong Kong  Tel: 5-538298-9 Telex: HX 74605

Issue 1, May 1984 4.5M AT,
Printed in England CP



semiconductors |

ZVNO530A
ZVNO535A

N-Channel Enhancement-Mode Vertical DMOS Power FET

350V: 50 ohm: 90mA
D

FEATURES

Compact Geometry

Fast Switching Speeds
No Secondary Breakdown

S

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANT!I Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

High Input Impedance

®

)

)

® Excellent Temperature Stability
[}

° !
N-Channel Low Current Drive

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Ipiconn | Roiom

ZVNO530A

300V 0.09A 500

ZVNO535A

350V 0.09A 50Q

Chip Size 0.041" x 0.043"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

123
J s 5

T
A
3

PIN OUT

1 Drain

2 Gate

3 Source

Also available with various lead bends and on
Tape and Reel.

I-B-I-———(:——J 1

L
8

~ e

INCHES MILLIMETRES

SYMBOL
MIN

MAX MIN MAX

72

.188 4.37 4.77

142

158 3.61 4.01

475

525 | 12,08 13.34

.05

127

10

2.54

016

019 .406 .495

o| nim| o] o m| >

.085

.095 216 2.42
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ZVNO530A/0535A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO530A | ZVNO535A | Units
Vbs Drain-source voltage 300 350 \
Ip Continuous drain current (@ Tao=25°C) 0.09 A
Ip Continuous drain current (@ Tc=25°C) - A
Ibm  Pulse drain current 0.6 A
Vgs Gate-source voltage +20 \%
Pb Max. Power Dissipation (@ Ta=25°C) 0.70 w
Pp Max. Power Dissipation (@ Tc=25°C) - w
Operating/Storage Temperature Range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. Typ. | Max.| Unit Conditions
Drain source ZVNO530A BVpgs (300 - - v Ib=1mA
breakdown ZVNO535A 30| - | - Vas=0
voltage S999A Gs
Gate-source threshold Vasith) 1 - 3 \ Ip=1mA, Vps =Vgs
voltage
Gate body leakage lass - - 20 nA Vas— 20V, Vpg=0
Zero gate voltage - - 10 nA Vps=max. rating, Vgg=0
Drain current (Note 2) Ibss - - 0.4 MA | Vps=0.8 x max. rating
Vgs=0 (T=125°C)
On-state drain current* Ibony [0.15]0.25] - A Vps=25V, Vgs=10V,
Static drain-source Rosion) | - - 50 Q Ib=100mA, Vgg=10V|
ON-resistance *
Forward transconductance * Ot 0.1 (0.14| - S Vps =25V, Ib=0.1A
(Note 2)
Input capacitance (Note 2) Ciss - 54 | 70 Vps =25V
Common source output Coss - | 5.1 10 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Ciss - [ 1.4 4 f=1MHz
(Note 2)
Turn-ON delay time t - 1] 7 Vpp =25V
(Notes 1 & 2) | 9
Rise time (Notes 1 & 2) t, - | 1.8 7 |n secs
Turn-OFF delay time t - 85| 16 Ib=0.1A
(Notes 1 & 2) | 9 °
Fall time (Notes 1 & 2) t - | 6.5 10
*Measured under pulsed conditions. Width =300us. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a

pulse generator.
Note 2 Sample test.
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DRAIN-SOURCE DIODE CHARACTERISTICS

ZVNO530A/0535A

Parameter

Symbol

Typ.

Unit

Conditions

Forward ON voltage*

Vsp

0.74

Vgs= 0, lg= 90mA

Circuit for Measuring Switching Times

Voo

Pulse Generator VIN R

[— B VouTt

| 50n |

DUT

1 |

l I

‘l I l\ 500

l \

| |

| t +

L] = 6837

Switching Waveforms
fe—ton ot Of f —o
0 Output
Waveform td(on) —* tr td(oft)—e ‘-u —
Inver ted
vD
vouTt Slom 507 907
— 10%
Vpp—
Input
Waveform, VIN 50%
Pulse Width
10%

Note
Power MOSFET switching

times are essentially independent
of operating temperature

Input voltage amplitude 10 Volts peak

6838/1
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ZVNO530A/0535A

Fig. 1 Output Characteristics
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ZVNO530A/0535A

Fig. 7 Transconductance vs Gate-Source Voltage
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NORMALISED Rps(on) AND VGs (TH)

ZVNO530A/0535A

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVNO530A/0535A

Fig. 11 Power Derating (Ambient)
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semiconductors|e

ZVNO0530B
ZVNO0535B

N-Channel Enhancement-Mode Vertic

al DMOS Power FET

350V: 50 ohm: 0.16A
D

FEATURES

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

l-—c |-— D
e
&___Ji’jf

=

PIN OUT

1 Source

2 Gate

3 Drain & Case

Compact Geometry

Fast Switching Speeds
No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance
Low Current Drive

TO-39 PACKAGE

PRODUCT SUMMARY

Device Type | BVpss | Iniconn | Roion
ZVNO0530B 300V 0.15A 500
ZVNO0535B 350V 0.15A 50Q

Chip Size 0.041" X 0.043"

FERRANTI Power MO
face with MICROPRO
ARRAYS and standard IC L

including CMOS, TTL, PMOS and

INCHES MILLIMETRES
SYMBOL

MIN | MAX MIN MAX
OA 350 370 8.89 9.40
[=2:] 306 335 777 851
C 240 260 6.10 6.60

D 500 12.70
E .009 023 229 584
F .018 045 458 1.143
*G 016 021 406 533
OH 190 210 483 5.33

028

037 | 71

.939

J

.026

040 .660

1.016

SFETS will directly inter-
CESSORS, LOGIC
OGIC families
NMOS.
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ZVNO530B/0535B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO530B ZVNO535B Units
Vps  Drain-source voltage 300 350 \Y
Ib Continuous drain current (@ Tp=25°C) 0.09 A
Ip Continuous drain current (@ Tc=25°C) 0.15 A
Ibm  Pulse drain current 0.60 A
Ves Gate-source voltage +20 Y
Py Max. Power Dissipation (@ Tao=25°C) 0.70 w
Pp Max. Power Dissipation (@ Tc=25°C) 5 wW
Operating/Storage Temperature Range -565to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. Typ.|Max. | Unit Conditions
Drain source ZVNO530B| gy 300| - - v Ip=1mA
breakdown ZvNos3sB| o [3s0] - | . Vos=0
voltage ——o00 Gs
Gate-source threshold Vésith) 1 - 3 \% Ib=1mA, Vps=Vgs
voltage
Gate body leakage lgss - - 20 nA Vaes= £ 20V, Vps=0
Zero gate voltage - - 10 nA Vps =max. rating, Vgg=0|
Drain current (Note 2) Ipss - - 0.4 mA | Vps=0.8 x max. rating
Vgs=0 (T=125°C)
On-state drain current* Ibony |0.15]0.25] - A Vps=25V, Ves=10V
Static drain-source Rosoony | - - 50 Q Ip=100mA, Vgs= 10V,
ON-resistance*
Forward transconductance* Os 0.1 10.14| - S Vps =25V, Ib=0.1A
(Note 2)
Input capacitance (Note 2) Ciss - 54 | 70 Vps =25V
Common source output Coss - | 5.1 10 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Cres - | 1.4 4 f=1MHz
(Note 2)
Turn-ON delay time ta(on) - 114 7 Vpp =25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - | 1.8 7 |n secs
Turn-OFF delay time (off) - |85 16 Ib=0.1A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - | 6.5 10
*Measured under pulsed conditions. Width =300us. Duty cycle <2%.
Note 1 Switching times Mmeasured with 50 ohm source impedance and < 5ns rise time on a

pulse generator.
Note 2 Sample test.
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DRAIN-SOURCE DIODE CHARACTERISTICS

ZVN0530B/0535B

Parameter

Symbol Typ.

Unit

Conditions

Forward ON voltage*

Vo 0.74

VGS=OI lg= 150mA

Circuit for Measuring Switching Times

Vobb
Y RL

Pulse | Generator_ IN

r B VouT

| 50n |

DUT

l \

l l

‘] gl ‘l 500

l \

l l

| t ‘

[ = 6837

Switching Waveforms
l—ton -—'Off—J
O Output
Wzvzlf]orm td(on)—* tr td(off) —e= |-N —o
Inver ted
v

vouT DS(on) —e- .

Input
waveform, VIN

Note

Power MOSFET switching
times are essentially independent
of operating temperature

90°% N

50% 50°
o Pulse Width 10%

Input voltage amplitude 10 Volts peak

6838/
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ZVNO0530B/0535B

ID(ON) - ON-STATE DRAIN CURRENT (AMPS)

1D(ON) ~ON-STATE DRAIN CURRENT (AMPS)

VDS - DRAIN-SOURCE VOLTAGE (VOLTS)

ZVNO530B/05358 Page 4

Fig. 1 Output Characteristics
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Fig. 2 Saturation Characteristics
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Fig. 3 Voltage Saturation Characteristics
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ZVN0530B/0535B

Fig. 4 Transfer Characteristics
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Fig. 5 Capacitance vs Drain-Source Voltage
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Fig. 6 Transconductance vs Drain Current
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ZVNO530B/0535B

Fig. 7 Transconductance vs Gate-Source Voltage
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Fig. 8 Gate Charge vs Gate-Source Voltage
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NORMALISED Rps(on) AND VGs (TH)

N ® W
o o

~ DRAIN-SOURCE RESISTANCE (OHMS)

Rps (ON)

@
o

o
o

n
o

w
o

ZVN0530B/0535B

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVNO0530B/0535B

Fig. 11 Power Derating (Case)
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% FERRANTI
semiconductors e

ZVNO530L
ZVNO535L

N-Channel Enhancement-Mode Vertical DMOS Power FET

350V: 50 ohm: 0.15A
FEATURES
G ® Compact Geometry
® Fast Switching Speeds
® No Secondary Breakdown
® Excellent Temperature Stability
S ® High Input Impedance
N-Channel ® Low Current Drive
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

]
L

lez:
B

°
2 o—f
Vv

» —=f
7

®

11‘[—_‘“

PIN OUT

1 Gate

2 Drain & Tab
3 Source

T0O-220

PRODUCT SUMMARY

Device Type | BVpss | Ipicont | Roon

ZVNO530L 300V 0.15A 50Q

ZVNO535L 350V 0.15A 50Q
Chip Size 0.041" X 0.043"

FERRANT! Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

INCHES MILLIMETRES

SYMBOL
MIN | MAX MIN MAX

A 380 | 420 | 965 | 1066
B 380 | 420 | 9.65 | 10.66 |
T 300 | 320 | 762 | B2

D 739 | 147 | 3531 | 3733
£ 560 | 625 | 14.230 | 15.870
F 700 | 120 | 254 | 304
G 040 | 060 102 | 152
] 500 | 562 | 1270 | 14.27
7 250 6.35
J 045 | 060 714 | 152
K 090 | 110 | 229 | 279
T 020 | 040 510 | 1.016
™ 790 | 210 | 4830 | 530
N 775 | 85 | 4445 | 4.609 |
<] 030 | 055 | 762 | 1.390 |
3 230 | 270 | 5850 | 6850 |
Q 075 | 025 380 | 630
R

.080 115 2.040 | 2920

Ferranti Electronics Limited




ZVNO530L/0535L

ABSOLUTE MAXIMUM RATINGS

Parameters ZVNO530L ZVNO535L Units
Vps Drain-source voltage 300 350 \Y
Io Continuous drain current (@ Tao=25°C) 0.13 A
Ip Continuous drain current (@ Tc=25°C) 0.15 A
Ibm  Pulse drain current 0.60 A
Vgs Gate-source voltage +20 Y
Pp Max. Power Dissipation (@ T, =25°C) 1.50 w
Pp Max. Power Dissipation (@ T¢=25°C) 20 w
Operating/Storage Temperature Range —-55 to +150 °Cc
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain source ZVNO530L BVpgg [ 300 - - Y, Ip=1mA
breakdown ZVNO535L 3s0| - | - Ves=0
voltage e .. Gs
Gate-source threshold Vasith) 1 - 3 \ Ib=1mA, Vps=Vgs
voltage
Gate body leakage lgss - - 20 nA | Vgg=+20V, Vpg=0
Zero gate voltage - - 10 uA Vpg=max. rating, Vg5=0
Drain current (Note 2) Ipss - - 0.4 mA Vps=0.8 x manx. rating
Vgs=0 (T=125°C)
On-state drain current® Ibiony |0.15[0.25] - A Vps=25V, Vgs =10V
Static drain-source Rosiony | - - 50 Q Ip=100mA, Vgg=10V,
ON-resistance*
Forward transconductance * Oss 0.110.14| - S Vps=25V, Ib=0.1A
(Note 2)
Input capacitance (Note 2) Ciss - 54 70 Vps =25V
Common source output Coss - 5.1 10 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Ciss - 1.4 4 f=1MHz
(Note 2)
Turn-ON delay time ta(on) - 1.1 7 Vpp =25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 1.8 7 |n secs
Turn-OFF delay time Lo - | 851 16 Ipb=0.1A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - | 6.5 10

*Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.

Note 2 Sample test.
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DRAIN-SOURCE DIODE CHARACTERISTICS

ZVNO530L/0535L

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vsp 0.74 \Y Vgs=0, Is=150mA
Circuit for Measuring Switching Times
VoD
Pulse Generator VIN R
r VouT
| 50n |
DUT
| \ \LQ
| |
ll JL || 50n
\ |
| [
| } s
I = 6837
Switching Waveforms
bt On et Of f —ond
O Output
Wov':form td(on)—*1 tr td(off) — rv—-
Inverted
v —
VouT DS(on) a0
= 10%
Input ‘30’/.B
Waveform, VIN
Pulse Width

Note
Power MOSFET switching

input voltage amplitude 10 Voits peak

times are essentially independent

of operating temperature

6838/1
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ZVNO530L/0535L

ID(ON) - ON-STATE DRAIN CURRENT (AMPS)

1p(ON) ~ON-STATE DRAIN CURRENT (AMPS)

VDS - DRAIN-SOURCE VOLTAGE (VOLTS)

ZVNO530L/0535L Page 4

Fig. 1 Output Characteristics
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Fig. 3 Voltage Saturation Characteristics
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ZVNO530L/0535L

Fig. 4 Transfer Characteristics
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Fig. 5 Capacitance vs Drain-Source Voltage
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Fig. 6 Transconductance vs Drain Current
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ZVNO530L/0535L

Fig. 7 Transconductance vs Gate-Source Voltage
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Fig. 8 Gate Charge vs Gate-Source Voltage
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NORMALISED Rpg(on) AND Vgs (TH)

ZVNO530L/0535L

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVNO530L/0535L

Fig. 11 Power Derating (Case)
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$ FERRANTI
semiconductors |

ZVN3302A
ZVN3304A
ZVN3306A

N-Channel Enhancement-Mode Vertical DMOS Power FET

60V: 5 ohm: 0.27A
D

FEATURES

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Paralleling

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpgs | Inconm | Roon

ZVN3302A 20V 0.27A 5Q
ZVN3304A 40V 0.27A 50
ZVN3306A 60V 0.27A 5Q

Chip Size 0.030” x 0.030"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

PACKAGE DIMENSIONS 123
F
BT
A '. L A

DE
'
.

ER

PIN OUT

1 Drain
2 Gate
3 Source

Also available with various lead bends
and on Tape and Reel

}-—B-!n——c—:-li ’—'1 t"‘G

INCHES MILLIMETRES

SYMBOL
MIN | MAX MIN MAX

172 188 437 4.77
142 158 361 401
475 525 12.06 13.34
05 127
10 2.54
016 019 406 495
.085 095 2.16 242

o njm| ol of o} »

Ferranti Electronics Limited




ZVN3302A/3304A/3306A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN3302A LZVN3304A ZVN3306A | Units
Vps  Drain-source voltage 20 40 60 Y
b Continuous drain current (@ Ta=25°C) 0.27 A
Ip Continuous drain current (@ Tc=25°C) - A
Ibm  Pulse drain current 3 A
Vgs Gate-source voltage +20 \%
Pp Max. power dissipation (@ Tao=25°C) 0.625 w
Py Max. power dissipation (@ Tc=25°C) - W%
Operating/Storage Temperature Range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain source ZVN3302A 20 - - Ib=1mA
breakdown ZVN3304A | BVpgs | 40 - - \
voltage ZVN3306A 60 - - Vgs=0
Gate-source threshold Vasun | 0.8 - 2.4 \ Ib=1mA, Vps=Vgg
voltage
Gate body leakage Igss - 0.1 20 nA Vgs= 120V, Vpg=0
Zero gate voltage - - 0.5 uhA Vps =max. rating, Vs =0
Drain current mA Vps=0.8 x max. rating
(Note 2) Ipss - - |0.05 Vgs=0 (T=125°C)
On-state drain current* Ibiony |0.75] 1.5 - A Vps=18V, Vgs=10V
Static drain-source Rpsion) | - 4 5 Q Ip=0.5A, Vgs= 10V,
ON-resistance *
Forward transconductance* 9 °]0.15/0.18 - S Vps=18V, Ip=0.5A
(Note 2)
Input capacitance (Note 2) Cigs - 31 35 Vps=18V
Common source output Coss - 1M 25 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance| C,, - 3 8 = 1MHz
(Note 2)
[
Turn-ON delay time td(on) - 3 5 Vpp=18V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 4 7 |n secs
Turn-OFF delay time ta(off) - 4 6 Ip=0.5A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - 5 8

*Measured under pulsed conditions. Width = 300ys. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.
Note 2 Sample test.
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ZVN3302A/3304A/3306A

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage™ Vsp 0.85 \ Vgs=0, Is=270mA
Reverse recovery time t 90 nsecs | Vgs=0, [r=270mA, Ig=100mA

Reverse Recovery Test Circuit
di/dt ADJUST

100
J.__‘—_I——-———'}fé——

g% 0
—
aQ’lpk ADJUST buT
c

BV|2046 ZVN 3210 L

N T3l m

x
_—
|

3

C =Values 4700pF to 10uF
L =Values 0-15uH to &8uH

CURRENT
PROBE

TRIGGER
CIRCUIT 68391

Circuit for Measuring Switching Times

Ise_Generator

12

50a

==
_ |
|

R 6837

Switching Waveforms

-—ton——] le—toff

O Output
chg‘f-'orm td(on)—" td(off) —ed rf
Inverted
Vi
VouT DS (on) —e .

0% 10%
Vpp—

Input
Wavetorm, VIN

Note Input voltage amplitude 10 Volts peak
Power MOSFET switching 683811
times are essentially independent

of operating temperature
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Vps - DRAIN-SOURCE VOLTAGE (VOLTS)

ZVN3302A/3304A/3306A

Fig. 2 Voltage Saturation Characteristics
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Fig. 1 Saturation Characteristics
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Fig. 3 Transfer Characteristics
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gts - FORWARD TRANSCONDUCTANCE (mmhos)

Fig. 5 Transconductance vs Drain-Current

ZVN3302A/3304A/3306A

Fig. 4 Capacitance vs Drain-Source Voltage
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Fig. 6 Transconductance vs Gate-Source Voltage
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ZVN3302A/3304A/3306A

Fig. 7 Gate Charge vs Gate-Source Voltage
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NORMALLISED RpS (ON) AND VGS(TH)

ZVN3302A/3304A/3306A

Fig. 9 Variation of Rpgon) and Vgsin) With Temperature
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ZVN3302A/3304A/3306A

Fig. 10 Power Derating (Ambient)
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ZVN3302B
ZVN3304B
ZVN3306B

N-Channel Enhancement-Mode Vertical DMOS Power FET

60V: 5 ohm: O0.75A
D

S
N-Channel

FEATURES

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Parallieling

TO-39 PACKAGE

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process. provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

t——c

IFE -
Py
-

]

£ —=

PIN OUT
1 Source
2 Gate
Drain & Case

PRODUCT SUMMARY

Device Type | BVpss | Ipiconn | Roion
ZVN3302B 20V 0.75A 5Q
ZVN3304B 40V 0.75A 50
ZVN3306B- 60V 0.75A 5Q

Chip Size 0.030” x 0.030”

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

MILLIMETRES

SYMBOL

MIN | MAX MIN MAX

OA 350 370 8.89 9 40
OB 306 335 777 851
C 240 260 6.10 6 60
o 500 1270
E 009 023 229 584
F 018 045 458 1143
@G 016 021 406 533
OH 190 210 483 533
1 028 037 7 939
J 026 040 660 1016

Ferranti Electronics Limited




ZVN3302B/3304B/3306B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN3302B | ZVN3304B | ZVN33068 Units
Vps Drain-source voltage 20 40 60 \
Ip Continuous drain current (@ Ta=25°C) 0.27 A
Ip Continuous drain current (@ Tc=25°C) 0.75 A
Iom \Pulse drain current 3 A
Vgs Gate-source voltage +20 \%
Pp Max. power dissipation (@ Tao=25°C) 0.625 w
Po Max. power dissipation (@ Tc=25°C) 5 W
Operating/Storage Temperature Range ~-55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. Unit Conditions
Drain source ZVN3302B 20 - - Ib=1mA
breakdown ZVN3304B| BVygs | 40 - - \Y
voltage ZVN3306B 60 - - Vgs=0
Gate-source threshold Vesin | 0.8 - 2.4 \% Ib=1mA, Vbs=Vgs
voltage
Gate body leakage lgss - 0.1 | 20 nA Vas= 120V, Vpg=0
Zero gate voltage - - 0.5 uA Vbs=max. rating, Vgs=0
Drain current mA Vps=0.8 x max. rating
(Note 2) Ipss - - |0.05 Vaes=0 (T=125°C)
On-state drain current* Ibiony [0.75] 1.5 - A Vps=18YV, Vgs=10V
Static drain-source Rosion) | - 4 5 Q Ib=0.5A, Vgs=10V,
ON-resistance*
Forward transconductance* 9ts |0.15/0.18| - S Vps=18V, Ip=0.5A
(Note 2)
Input capacitance (Note 2) Ciss - 31 35 Vps=18V
Common source output Coss - 11 25 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 3 8 f=1MHz
(Note 2)
Turn-ON dela\(/Nt(i)rtr;es L2 t(0n) - 3 5 Vpp=18V
Rise time (Notes 1 & 2) t, - 4 7 |n secs
Turn-OFF delay time ot - 4 6 Ip=0.5A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - 5 8

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.

Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.
Note 2 Sample test.

ZVIN3302B/3304B/33068 Page 2



ZVN3302B/3304B/3306B

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vsp 1.06 \Y Vgs=0, Ig=750mA
Reverse recovery time t, 155 nsecs | Vgs=0, lg=750mA, Ig=100mA

Reverse Recovery Test Circuit
dijdt ADJUST
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L
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240V I3 L 1ok apsust buT
N C
3"046 ZVN 3210 L
N Tif CURRENT
C =Values 4700pF to 10uF r“ PROBE
L = Values 0-15uH to 6:8uH
TRIGGER
CIRCUIT 68391

Circuit for Measuring Switching Times

Pulse Generator
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Switching Waveforms

6837
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O Output
ch:‘f’orm td(on)— —tr td(oft)~={  petf
Inverted VDS(on) —ed— 4+ — e oo
o

Vout /
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Input
Waveform, VIN
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Note Input voltage amplitude 10 Voits peak
Power MOSFET switching 6838/1
times are essentially independent
of operating temperature
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VDS - DRAIN-SOURCE VOLTAGE (VOLTS)

ZVN3302B/3304B/33068B
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Fig. 1 Saturation Characteristics
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gfs - FORWARD TRANSCONDUCTANCE (Siemens)

ZVN3302B/3304B/3306B

Fig. 4 Capacitance vs Drain-Source Voltage
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ZVN3302B/3304B/3306B

Fig. 7 Gate Charge vs Gate-Source Voltage
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NORMALLISED Rps (ON) AND VGs(TH)

ZVN3302B/3304B/3306B

Fig. 9 Variation of Rpgon) and Vasth) with Temperature
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ZVN3302B/3304B/3306B

Fig. 10 Power Derating (Ambient)
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ZVN1306A
ZVN1308A
ZVN3310A

N-Channel Enhancement-Mode Vertical DMOS Power FET

100V: 10 ohm: O0.2A
D
FEATURES
G ® Compact Geometry
® Fast Switching Speeds
® No Secondary Breakdown
[ J
S ® High Input Impedance
N-Channel ® Low Current Drive
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS 123

i,

jo—

Excellent Temperature Stability

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Iniconm | Roiom
ZVN1306A 60V 0.2A 10Q
ZVN1308A 80V 0.2A 10Q
ZVN3310A 100V 0.2A 10Q

Chip Size 0.030” x 0.030"

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS; TTL, PMOS and NMOS.

T
A
4

PIN OUT

1 Drain
2 Gate

3 Source

Also available with various lead bends
and on Tape and Reel.

DE
44
:

I ode— c—l ’1 ko

INCKES MILLIMETRES
SYMBOL

MIN | MAX MIN MAX
A 172 188 4.37 47
B 142 | 158 3.61 4.01
Cc 475 525 12.06 13.34

D 05 1.27

E 10 2.54
F 016 019 406 495
G .085 095 2.16 2.42

Ferranti Electronics Limited




ZVN1306A/1308A/3310A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN1306A | ZVN1308A | ZVN3310A | Units
Vps  Drain-source voltage 60 80 100 \
Ip Continuous drain current (@ T, =25°C) 0.20 A
Io Continuous drain current (@ Tc=25°C) A
Iom  Pulse drain current 2 A
Vgs  Gate-source voltage +20 \Y,
Pp Max. Power Dissipation (@ T, =25°C) 0.625 w
Po Max. Power Dissipation (@ Tc=25°C) - W
Operating/Storage Temperature Range -55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T =25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain source ZVN1306A 60 - - Ib=1mA
breakdown ZVN1308A| BVpgs | 80| - - \%
voltage ZVN3310A 100 | - - Vgs=0
Gate-source threshold Vasin | 0.8 - 2.4 \% Ip=1mA, Vps = Vgs
voltage
Gate body leakage Igss - 0.1] 20 nA Vgs=+20V, Vpg=0
Zero gate voltage - 1 nA Vpg =max. rating, Vgg =0
Drain current mA Vps=0.8 x max. rating
(Note 2) Ibss - - 10.05 Vgs=0 (T=125°C)
On-state drain current* Ibony | 0.5 | 1.1 - A Vps =25V, Vgs =10V
Static drain-source Rosiony | - 5 10 Q Ip=0.5A, Vgs =10V
ON-resistance *
Forward transconductance * Ofs 0.10|0.16 - S Vps =25V, Ib=0.5A
(Note 2)
Input capacitance (Note 2) Ciss - 25 40 Vpg =25V
Common source output Coss - 8 15 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance| C, - 3 5 f=1MHz
(Note 2)
Turn-ON delay time d(on) - 3 5 Vpp =25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 5 7 |n secs
Turn-OFF delay time ta(off) - 4 6 Ip=0.5A
(Notes 1 & 2)
Fall time (Notes 1 & 2) t - 5 7

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.
Note 1 Switching times measured with 50 ohm source impedance and < 5ns rise time on a
pulse generator.

Note 2 Sample test.
ZVN1306A/1308A/3310A Page 2



ZVN1306A/1308A/3310A

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol i Typ. Unit Conditions

Forward ON voltage* Vgp \ 0.82 \% Vgs=0, Is=0.2A

Circuit for Measuring Switching Times

Pulse Generator VIN

=

| 500 |

| |

| l

l ‘ 500

l |

l l

| |

I ; :

I = 6837

Switching Waveforms
O Output
chpe)form td(on)—™ —tr td(off) —= rf —
Inverted
VD _
vouT S(on) L0 90°%|
voo—~ " C10%
Input /
Waveform,VIN / 50
2;5/——— Pulse Width

Note: input voltage amplitude 10 \olts peak

Power MOSFET switching 6838/
times are.essentially independent

of operating temperature ZVN1306A/1308A/3310A Page &



ZVN1306A/1308A/3310A

Fig. 1 Output Characteristics
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Qs -FORWARD TRANSCONDUCTANCE (mmhos)

ZVN1306A/1308A/3310A

Fig. 4 Transfer Characteristics
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ZVN1306A/1308A/3310A

Fig. 7 Transconductance vs Gate-Source Voltage
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NORMALISED Rps (ON) AND VGs(TH)

ZVN1306A/1308A/3310A

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVN1306A/1308A/3310A

Fig. 11 Power Derating (Ambient)
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ZVN1306B
ZVN1308B
ZVN3310B

N-Channel Enhancement-Mode Vertical DMOS Power FET

100V: 10 ohm: O.HBA
D
FEATURES
G ® Compact Geometry
@ Fast Switching Speeds
® No Secondary Breakdown
® Excellent Temperature Stability
S ® High Input Impedance
N-Channel @ Low Current Drive
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

l——c '-—o

T
-
oA
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L

PIN OUT

1 Source

2 Gate

3 Drain & Case

TO-39 PACKAGE

PRODUCT SUMMARY

Device Type | BVpss | Ipiconn | Poiom
ZVN1306B 60V 0.5A 10Q
ZVN13088B 80V 0.5A 10Q
ZVN3310B 100V 0.5A 10Q

Chip Size 0.030” x 0.030”

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

MILLIMETRES
SYMBOL

MIN | MAX MIN MAX
OA 350 370 889 940
OB 306 335 777 851
C 240 260 6.10 660

s} 500 1270
E 009 023 229 584
F 018 045 458 1143
oG 016 021 406 533
OH 190 210 483 533
| 028 037 711 939
J 026 040 660 1016

Ferranti Electronics Limited




ZVN1306B/1308B/3310B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN1306B | ZVN1308B ZVN3310B | Units
Vbs Drain-source voltage 60 80 100 \
Ib Continuous drain current (@ Ta=25°C) 0.20 A
Ip Continuous drain current (@ Tc=25°(C) 0.5 A
Ibm  Pulse drain current 2 A
Ves Gate-source voltage +20 \
Py Max. Power Dissipation (@ Tp=25°C) 0.625 w
Pp Max. Power Dissipation (@ Tc=25°C) 5 w
Operating/Storage Temperature Range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. Typ. | Max. | Unit Conditions
Drain source ZVN1306B 60| - - Ib=1mA
breakdown ZVN1308B| BVpes | 80 - - \%
voltage ZVN33108B 100 - - Vgs=0
Gate-source threshold VGS(th) 0.8 - 2.4 \ 'D =1 mA, VDS = VGS
voltage
Gate body leakage Igss - 0.1 20 nA Vgs= +20V, Vps=0
Zero gate voltage - - 1 A Vpg=max. rating, Vs =0
Drain current MA | Vps=0.8 x max. rating
(Note 2) Ipss - - |0.05 Vas=0 (T=125°C)
On-state drain current* Ibiony | 0.5 | 1.1 - Vps =25V, Vgs=10V
Static drain-source Rosiony | - 5 10 Q Ib=0.5A, Vgs=10V|
ON-resistance*
Forward transconductance * 9t |0.10/0.16| - S Vps =25V, Ib=0.5A
(Note 2)
Input capacitance (Note 2) Ciss - 25 | 40 Vps =25V
Common source output Coss - 8 | 15 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 3 5 f=1MHz
(Note 2)
Turn-ON delay time t - 3 5 Vpp =25V
(Notes 1 & 2) | e
Rise time (Notes 1 & 2) t, - 7 |n secs
Turn-OFF delay time t - 4 6 Ib=0.5A
(Notes 1 & 2) | ¢ °
Fall time (Notes 1 & 2) t; - 5 7

*Measured under pulsed conditions. Wid

Switching times
pulse generator.
Note 2 Sample test.

ZVN1306B/13088/33108 Page
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th =300us. Duty cycle <2%.
measured with 50 ohm source impedance and < 5ns rise time on a




ZVN1306B/1308B/3310B

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions
Forward ON voltage* Vgp 0.92 \Y Vgs=0, Is=0.5A

Circuit for Measuring Switching Times

Pulse Generator VIN

——

| 500 |

| |

i |

I| JL || 500

‘ |

l !

| ; ¢

L = 6837

Switching Waveforms
-ton—J ot of
O Output
Wav':e)form td(on) | tr td(off) —e= rf_.
Inverted
v —
VouT DS(on) Asor -
10% = 10%
Vpp—

Input /
Waveform, VIN 50°%

la——— Pulse Width
10°%

Note: Input voltage amplitude 10 Volts peak
Power MOSFET switching 6838/1
times are.essentially independent

of operating temperature ZVN1306B/13088/33108 Page 3



ZVN1306B/1308B/3310B

@ Fig. 1 Output Characteristics
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ZVN1306B/1308B/3310B

Fig. 4 Transfer Characteristics
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ZVN1306B/1308B/3310B

Fig. 7 Transconductance vs Gate-Source Voltage
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NORMALISED Rps (ON) AND VGs(TH)

ZVN1306B/1308B/3310B

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVN1306B/1308B/3310B

Fig. 11 Power Derating (Ambient)
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FERRANTI
semiconductors|«

ZVN3315A
ZVN1320A

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 40 ohm: O0.1A
D

FEATURES

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

Compact Geometry

Fast Switching Speeds

No Secondary Breakdown
Excellent Temperature Stability
High Input Impedance

Low Current Drive

Ease of Paralleling

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Inconn | Roiom

ZVN3315A 150V 0.1A 40Q

ZVN1320A 200V 0.1A 40Q
Chip Size 0.030” x 0.030”

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

_—

PIN OUT

1 Drain
2 Gate

3 Source

Also available with various lead bends
and on Tape and Reel.

lILL

e R A o S

INCHES MILLIMETRES

SYMBOL
MIN | MAX MIN MAX

172 188 437 4.77
142 158 361 401
475 525 12.06 13.34
05 127
10 2.54
016 019 406 495
085 095 216 2.42

o| nim|ojo]m| >

Ferranti Electronics Limited




ZVN3315A/1320A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN3315A ZVN1320A Units
Vbs  Drain-source voltage \
Ip Continuous drain current (@ Ta=25°C) 0.1 A
-— ]
Ip Continuous drain current (@ Te=25°C) - A
Ipm  Pulse drain current A
Vgs Gate-source voltage \%
Pp Max. power dissipation (@ Tpo=25°C) %
Pp Max. power dissipation (@ Tc=25°(C) w
Operating/Storage Temperature Range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. Typ. | Max. | Unit Conditions
Drain source ZVN3315A BY 150 - - v Ib=1mA
breakdown DSS R j _
voltage ZVN1320A 200 Vgs=0
Gate-source threshold Vésith) 1 - 3 \Y Ip=1mA, Vps=Vgg
voltage
Gate body leakage lgss - 0.1 | 100 nA Vas=+20V, Vpg=0
Zero gate voltage - - 10 nA Vps=max. rating, Vgs=0
Drain current mA Vps=0.8 x max. rating
(Note 2) Ibss - - |0.05 Vgs=0 (T=125°C)
—_— T ]
On-state drain current* Ibiony |0.25/0.37 - Vps=25V, Vgs =10V
Static drain-source Rosion) | - 22 40 Q Ip=0.1A, Vgs=10V,
ON-resistance*
e
Forward transconductance* 9ts [0.075/0.11 - S Vps=25V, Ib=0.1A
(Note 2)
Input capacitance (Note 2) Ciss - 28 45 Vps =25V
Common source output Coss - 14 18 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Ciss - 2 5 f=1MHz
(Note 2)
Turn-ON delay time td(on) - 3 5 Vpp =25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 5 7 | n secs
Turn-OFF delay time ty(off - 4 6 Ip=0.1A
(Notes 1 & 2) | ™
Fall time (Notes 1 & 2) t - 4 6

*Measured under pulsed con

Note 1

ditions. Width =300ys. Duty cycle <2%.

Switching times measured with 50 ohm source impedance and <5ns rise time on a

pulse generator.

Note 2 Sample test.

ZVIN3315A4/13204 Page 2



ZVN3315A/1320A

DRAIN-SOURCE DIODE CHARACTERISTICS

Parameter Symbol Typ. Unit Conditions

Forward ON voltage* Vsp 0.77 \Y, Vgs=0, Is=0.1A

Circuit for Measuring Switching Times

Vbp

Pulse Generator VIN

=

| 50n |

| I

| |

l ‘ 50n

\ l

' |

| |

| y it

[ = 6837

Switching Waveforms
=—ton et Of f—on
O Output
W:vgl:orm td(on)—™ tr td(off) —= rf——
Inverted
VD I
vouT Son) —= 507 90%%
10% — 10%
VDD..__.
Input
Waveform, VIN 50%
le———Pulse Width
:72"0“/.

Input voltage amplitude 10 Volts peak

Note:
Power MOSFET switching 6838/
times are essentially independent

of operating temperature ZVN3315A/1320A Page 3



ZVN3315A/1320A

Fig. 1 Output Characteristics
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gfs-FORWARD TRANSCONDUCTANCE (mhos)

ZVN3315A/1320A

Fig. 4 Transfer Characteristics
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ZVN3315A/1320A

v Fig. 7 Transconductance vs Gate-Source Voltage
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ZVN3315A/1320A

Fig. 9 ON-Resistance vs Gate-Source Voltage
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ZVN3315A/1320A

Fig. 11 Power Derating (Ambient)

07
%) 633
5 os
z
8 os
<
o
= 04
3
(a]

5 03
g
g 02
£ 01
0
0 20 40 60 80 100 120 140

Tamb - AMBIENT TEMPERATURE °C

©FERRANTI pic 1984

The copyright in this work is vested in Ferranti plc and this document is issued for the purpose only for which it is supplied. No
licence is implied for the use of any patented feature. It must not be reproduced in whole or in part, or used for tendering or
manufacturing purposes except under an agreement or with the consent in writing of Ferranti plc and then only on the condition
that this notice is included in any such reproduction. Information furnished is believed to be accurate but no liability in respect
of any use of it is accepted by Ferranti plc.

FERRANT! ELECTRONICS LIMITED

FIELDS NEW ROAD, CHADDERTON, OLDHAM OL9 8NP, ENGLAND Tel: 061-624 0515 Telex: 668038
Ferranti GmbH, Widenmayerstrasse 5, D8000-Munich-22, West Germany Tel: 089-293871 Telex: 523980
Ferranti Electronics Benelux, Noorderlaan 111, B-2030 Antwerp, Belgium Tel: (0) 3/542.62.73 Telex: 35325
Ferranti Electronics Sweden, Hantverkargatan 7, Box 22114, 10422 Stockholm, Sweden

Tel: 08-52 07 20 Telex: 17041 REMA S

Ferranti Electric Inc., 87 Modular A , Cc k, N.Y. 11725, U.S.A.

Tel: 5616-543 0200 TWX: 510 226 1490 FERRANTI NY

Interdesign Inc. (a Ferranti company), 1500 Green Hills Road, Scotts Valley, California 95066, U.S.A.

Tel: 408-438 2900 TWX: 910 598 4513

Ferranti Wheelock Microelectronics Limited, 65 Wong Chuk Hang Road, 17/F., Flat D,

Gee Chang Hong Centre, Aberdeen, Hong Kong Tel: 5-538298-9 Telex: HX 74605

Issue 1, May 1984 4.5M adAsEmL TR,
Printed in England CP



$ FERRANTI
semiconductors s

ZVN3315B
ZVN1320B

N-Channel Enhancement-Mode Vertical DMOS Power FET

200V: 40 ohm: 0.25A
D

FEATURES

® Compact Geometry

@ Fast Switching Speeds

® No Secondary Breakdown

® Excellent Temperature Stability
® High Input Impedance

® Low Current Drive

® Ease of Paralleling

S
N-Channel

DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the seif-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

PIN OUT
1 Source
Gate
3 Drain & Case

TO-39 PACKAGE

PRODUCT SUMMARY

Device Type | BVpgs | Ipcont) | Roiom
ZVN3315B 150V 0.25A 40Q
ZVN1320B 200V 0.25A 400

Chip Size 0.030” x 0.030”

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

INCHES MILLIMETRES
SYMBOL

MIN MAX MIN MAX
OA 350 370 889 940
[a]:) 306 335 777 851
C 240 260 610 660

D 500 1270
E 009 023 229 584
F 018 045 458 1143
®G 016 021 406 533
OH 190 210 483 533
| 028 037 71 939
J 026 040 660 1016

Ferranti Electronics Limited




ZVN3315B/13208B

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN3315B ZVN1320B Units
Vps Drain-source voltage 150 200 \Y
Ip Continuous drain current (@ To=25°C) 0.1 A
Ib Continuous drain current (@ T¢=25°C) 0.25 A
lom  Pulse drain current 1 A
Vgs Gate-source voltage +20 \
Py Max. power dissipation (@ Tp=25°C) 0.625 w
Po  Max. power dissipation (@ Tc=25°C) 5 W
Operating/Storage Temperature Range —-55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
bDrr:ai‘T(:cc))w;:e ZVN33158B BVpss 1650 | - - v Ip=1mA
voltage ZVN1320B 200 - - Vgs=
Gate-source threshold Vasith) 1 - 3 \% Ib=1mA, Vps=Vgs
voltage
Gate body leakage lgss - 10.1]100| nA Vgs= +20V, Vpg=
Zero gate voltage - - 10 wh Vs =max. rating, Vus=0
Drain current mA Vps=0.8 x max. rating
(Note 2) Ipss - - |0.05 Vgs=0 (T=125°C)
On-state drain current® Ibony [0.25]0.37| - A Vps=25V, Vgs=10V
Static drain-source Rpsion) | - 22 40 Q Ib=0.1A, Vgs= 10V,
ON-resistance*
Forward transconductance® gts [0.075(0.11 - S Vps=25V, Ib=0.1A
(Note 2)
Input capacitance (Note 2) Ciss - 28 45 Vps=25V
Common source output oss - 14 18 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance| C - 2 5 f=1MHz
(Note 2)
Turn-ON delay time t4ion) - 3 5 Vpp=25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - 7 | n secs
Turn-OFF dela?KI;itr:St31 & 2) t4(0t) - 6 Ib=0.1A
Fall time (Notes 1 & 2) t - 4 6

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.

Note 1
pulse generator.
Note 2 Sample test.

ZVN3315B/1320B Page 2
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DRAIN-SOURCE DIODE CHARACTERISTICS

ZVN3315B/1320B

Parameter

Symbol Typ. Unit

Conditions

Forward ON voltage*

Vsp 0.83 \Y

VGS'_"O' |s= 0.25A

Circuit for Measuring Switching Times

Pulse Generator VIN
—
| 50n |
| l
| I
: i | 500
| I
| |
i ; ¢
L = 6837
Switching Waveforms
ot ON —~ ot Of f —d
O Output
al:vg‘:orm td(on)—=1 —tr td(off) —em |-'f-—
Inverted
v _
vouTt DS(on) 50 90%
|
10 ~ 10%
VoD—
Input
Waveform, ViN 50%
le——— Pulse Width

_ /s

Note: Input voltage amplitude 10 Volts peak
Power MOSFET switching

times are essentially independent
of operating temperature

6838/1

ZVN3315B/13208B Page 3



ZVN3315B/1320B

Fig. 1 Output Characteristics
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1D(ON)-ON-STATE DRAIN CURRENT (AMPS)
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Fig. 4 Transfer Characteristics
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Fig. 5 Capacitance vs Drain-Source Voltage
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ZVN3315B/1320B

Fig. 7 Transconductance vs Gate-Source Voltage
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Rps (ON) DRAIN-SOURCE ON-RESISTANCE (ohms)

NORMALISED RDS (ON) AND VGS (TH)

ZVN3315B/1320B

Fig. 9 ON-Resistance vs Gate-Source Voltage
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Fig. 11 Power Derating (Ambient)
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§ FERRANTI
semiconductors e

ZVN1404A
ZVN1406A
ZVN1408A
ZVN1409A

N-Channel Enhancement-Mode Vertical DMOS FET

90V: 250 ohm: 10mA

D
FEATURES
® Compact Geometry
G @ Very Fast Switching Speeds
® No Secondary Breakdown
® Excellent Temperature Stability
® High Input Impedance
S ® Low Current Drive
N-Channel @ Ease of Paralleling
DESCRIPTION

Compact OVERLAY (CELL) and INTER-
DIGITATED geometries are the basis of the new
generation of FERRANTI Power MOSFET
transistors. These efficient geometries,
optimised for low ON-resistance, low
capacitances and fast switching speeds, with
computer controlled processing combine to
achieve greater device ruggedness.

The planar construction, coupled with ion
implantation and the self-aligned poly-silicon
gate manufacturing process, provides the
reliability and stability in performance required
in todays designs.

PACKAGE DIMENSIONS

PLASTIC E-LINE (TO-92)

PRODUCT SUMMARY

Device Type | BVpss | Ipcont | Rotom

ZVN1404A 40V 10mA 25090

ZVN1406A 60V 10mA 25090

ZVN1408A 80V 10mA 2500

ZVN1409A 90V 10mA 25090
Chip Size 0.012” x 0.019”

FERRANTI Power MOSFETS will directly inter-
face with MICROPROCESSORS, LOGIC
ARRAYS and standard IC LOGIC families
including CMOS, TTL, PMOS and NMOS.

016 019 406 .495

123
F
i 3
1A- " n
i = -
IO-B«"——-C—“—@GI —‘I |~—G
INCHES MILLIMETRES
SYMBOL
PIN OUT MIN | MAX | MIN | MAX-
1 Drain A 472 | 188 | 437 | 477
B8 142 | 158 | 361 4.01
2 Gate
C 475 | 525 | 1206 | 13.34
3 Source D 05 1.27
E 10 2.54
F
G

Also available with various lead bends
and on tape and reel.

85 | 095 | 216 | 242

Ferranti Electronics Limited




ZVN1404A/1406A/1408A/1409A

ABSOLUTE MAXIMUM RATINGS

Parameters ZVN1404A|ZVN1406A|ZVN1408A|ZVN1409A Units
Vps Drain-source voltage 40 60 80 100 \
Ip  Continuous drain current (@ Ta=25°C) 10 mA
Ip  Continuous drain current (@ Tc=25°C) - A
Ibm  Pulse drain current 40 mA
Vgs Gate-source voltage +20 \Y
Pp  Max. Power Dissipation (@ To=25°C) 0.625 w
Pp  Max. Power Dissipation (@ Tc=25°C) - w
Operating/Storage Temperature Range —b55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated) )
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Drain source ZVN1404A 40 - - I =0 1mA
breakdown p=Y.1m
ZVN1406A 60 - -
voltage o | BVpss \V]
ZVN1408A 80 - -
oNTaoos Vgs=0
ZVN1409A 90 - -
Gate-source threshold Vesien | 0.8 | - 2.4 \ Ib=0.1mA, Vps=Vgsg
voltage
Gate body leakage loss - 111001 nA Vas— 20V, Vpg=0
Zero gate voltage - - 1 uA Vps =max. rating, Vgs =0,
Drain current (Note 2) Ibss - - 100 | kA Vbs=0.8 x max. rating
Vgs=0 (T=125°C)
On-state drain current* Ibony | 10 25 - mA Vps=25V, Vgs= 10V
Static drain-source Rosiony | - | 200 | 250 Q Io=5mA, Vgs= 10V,
ON-resistance*
Forward transconductance * Os 2 3 - mS Vps =25V, Ib=10mA
(Note 2)
Input capacitance (Note 2) Ciss - 6| 6.5 Vps=25V
Common source output Coss - 2.5 3 pF Vgs=0
capacitance (Note 2)
Reverse transfer capacitance Crss - 04| 05 f=1MHz
(Note 2)
Turn-ON delay time taon) | - | 0.3 - Vpp =25V
(Notes 1 & 2)
Rise time (Notes 1 & 2) t, - |05 - |nsecs| Ip=5mA
Turn-OFF delay time tatoff) - |0.35] - RL=1kQ
(Notes 1 & 2)
Fall time (Notes 1 & 2) t; - | 0.5 - Vg =10V peak

*Measured under pulsed conditions. Width =300us. Duty cycle <2%.
Note 1 Switching times tend to be dominated by associated circuitry.
Note 2 Sample test.
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1p -ON-STATE DRAIN CURRENT (mA)

Vos - DRAIN-SOURCE VOLTAGE (VOLTS)

ZVN1404A/1406A/1408A/1409A

Fig. 1 Saturation Characteristics
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ZVN1404A/1406A/1408A/1409A

Fig. 3 Transfer Characteristics
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J¢s - FORWARD TRANSCONDUCTANCE (mmhos)

- FORWARD TRANSCONDUCTANCE (mmhos)
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ZVN1404A/1406A/1408A/1409A

Fig. 5 Transconductance vs Drain Current
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ZVN1404A/1406A/1408A/1409A

Fig. 7 ON-Resistance vs Gate-Source Voltage
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ZVN1404A/1406A/1408A/1409A

Fig. 8 Variation of Rpgon) and Vasith) with Temperature

VGS (TH) AND Rps(ON) vs TEMPERATURE

NORMALISED Rps (ON) AND VGs (TH)
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P-CHANNEL MOSFET SELECTION GUIDE

BVpss Rosomy @ o Device Io(cont) Pp Package
\" Q A A w
Min. Max. Max.
350 100 0.05 ZVPO535A 0.05 0.7 E-Line
Z\VP05358B 0.14 5 TO-39
ZVPO535L 0.28 20 TO-220
300 ZVPO530A 0.05 0.7 E-Line
ZVP0530B 0.14 5 TO-39
ZVP0O530L 0.28 20 TO-220
200 80 0.07 ZVP1320A 0.07 0.625 E-Line
ZVP1320B 0.19 5 TO-39
32 0.1 ZVPO120A 0.11 0.7 E-Line
ZVP0120B 0.25 5 TO-39
ZVP0120L 0.25 20 TO-220
12 0.5 ZVP2220B 1.0 20 TO-39
ZVP2220L 1.0 20 TO-220
150 80 0.07 ZVP3315A 0.07 0.625 E-Line
ZVP3315B 0.19 5 TO-39
32 0.1 ZVP2115A 0.11 0.7 E-Line
ZVP2115B 0.25 5 TO-39
ZVP2115L 0.25 20 TO-220
12 0.5 ZVP2215B 1.0 20 TO-39
ZVP2215L 1.0 20 TO-220
100 20 0.2 ZVP3310A 0.14 0.625 E-Line
ZVP3310B 0.38 5 TO-39
8 0.5 ZVP2110A 0.23 0.7 E-Line
ZVP2110B 0.6 5 TO-39
ZVP2110L 0.75 20 TO-220
3 0.75 ZVP2210B 1.5 20 TO-39
ZVP2210L 1.5 20 TO-220
80 20 0.2 ZVP1308A 0.14 0.625 E-Line
ZVP1308E 0.38 5 TO-39
8 0.5 ZVPO108A 0.23 0.7 E-Line
Z\VP0108B 0.6 5 TO-39
ZVP0O108L 0.75 20 TO-220
3 0.75 ZVP2208B 1.5 20 TO-39
ZVP2208L 1.5 20 TO-220




P-CHANNEL MOSFET SELECTION GUIDE

BVpss Rpsony @ Ip Device Ip(cont) Pp Package
\" Q A w
Min. Max. Max.
60 20 0.2 ZVP1306A 0.14 0.625 E-Line
ZVP1306B 0.38 5 TO-39
14 0.37 ZVP3306A 0.16 0.625 E-Line
ZVP3306B 0.46 5 TO-39
0.2 BS250P 0.50 0.7 E-Line
8 0.5 ZVPO106A 0.23 0.7 E-Line
ZVP0106B 0.6 5 TO-39
ZVPO106L 0.75 20 TO-220
5 ZVP2106A 0.28 0.7 E-Line
ZVP2106B 0.76 5 TO-39
ZVP2106L 1.0 20 TO-220
1.5 1 ZVP2206B 2.0 20 TO-39
ZVP2206L 2.0 20 TO-220
40 14 0.37 ZVP3304A 0.16 0.625 E-Line
ZVP3304B 0.46 5 TO-39
5 0.5 ZVP2104A 0.28 0.7 E-Line
ZVP2104B 0.76 5 TO-39
ZVP2104L 1.0 20 TO-220
1.6 1 ZVP2204B 2.0 20 TO-39
ZVP2204L 2.0 20 TO-220
20 14 0.37 ZVP3302A 0.16 0.625 E-Line
ZVP3302B 0.46 5 TO-39
5 0.5 ZVPO102A 0.28 0.7 E-Line
ZVP0O102B 0.76 5 TO-39
ZVPO102L 1.0 20 TO-220
1.5 1 ZVP2202B 2.0 20 TO-39
ZVP2202L 2.0 20 TO-220
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NEW PRODUCTS

The following products will be available during 1985. Contact your nearest Ferranti Sales Office
for upto date information.

ZVN32 family (Provisional Data)

Device BVpss Rosion) Ip(cont) Package
\% Q A
ZVN3202L 20 0.15 14 TO-220
ZVN3204L 40 0.15 14 TO-220
ZVN3206L 60 0.15 14 TO-220
ZVN3208L 80 0.18 14 TO-220
ZVN3210L 100 0.18 14 TO-220
ZVN3215L 150 0.6 9 TO-220
ZVN3220L 200 0.6 9 TO-220

ZVNO01/21 family (Provisional Data)
The following devices are to be added to this family.

Device BV\?és Rps(on) Ip(cont) Package
ZVNO124A 240 16 0.16 E-Line
ZVNO124B 240 16 0.42 TO-39
ZVNO124L 240 16 0.5 TO-220
ZVN2120A 200 10 0.17 E-Line
ZVN2120B 200 10 0.46 TO-39
ZVN2120L 200 10 0.5 TO-220
ZVN2117A 170 10 0.17 E-Line
ZVN2117B 170 10 0.46 TO-39
ZVN2117L 170 10 0.5 TO-220
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NEW PRODUCTS
The ZVNO05/25 (Provisional Data)
The following devices are to be added to this family.

Device BVpss Rosion) Ipicont) Package
\ A
ZVN2535A 350 35 0.09 E-Line
ZVN2535B 350 35 0.24 TO-39
ZVN2535L 350 35 0.48 TO-220
ZVN2530A 300 35 0.09 E-Line
ZVN2530B 300 35 0.24 TO-39
ZVN2530L 300 35 0.48 TO-220

MOSFETs in SOT-23 (Provisional Data)

1. N-channel
Device BVpss Rpsion) Ip(cont) Package
\ A
ZVN1320F 200 40 0.05 SOT-23
ZVN3315F 150 40 0.05 SOT-23
ZVN3310F 100 10 0.10 SOT-23
ZVN1308F 80 10 0.10 SOT-23
ZVN1306F 60 10 0.10 SOT-23
ZVN3306F 60 5 0.15 SOT-23
ZVN3304F 40 5 0.15 SOT-23
ZVN3302F 20 5 0.15 S0T-23

5-2



NEW PRODUCTS

1. P-channel
Device BVpss Rosion) Ipicont) Package
\" Q A
ZVP1320F 200 80 0.035 SOT-23
ZVP3315F 150 80 0.035 SOT-23
ZVP3310F 100 20 0.075 SOT-23
Z\VP1308F 80 20 0.075 SOT-23
ZVP1306F 60 20 0.075 SOT-23
ZVP3306F 60 14 0.090 SOT-23
ZVP3304F 40 14 0.090 SOT-23
ZVP3302F 20 14 0.090 SOT-23




NOTES



NOTES






GLOSSARY
OF
TERMS






GLOSSARY OF TERMS

N-CHANNEL P-CHANNEL
Drain Drain
o
Gate I‘_ Gate
Source Source
Device Schematics

Symbol Parameter Unit
BVpss Drain-Source Breakdown Voltage \%
C Capacitance F
Cobs Drain-Source Capacitance F
Cep Gate-Drain Capacitance F
Cas Gate-Source Capacitance F
Ciss Input Capacitance (Cigss=Cgp + Cas) F
Coss Common Source Output Capacitance (Coss=Cgp + Cps) F
Crss Reverse Transfer Capacitance (Css=Cps) F
f Frequency Hz
Ofs Forward Transconductance S
Ib Continuous Drain Current A
Iom Pulsed Drain Current A
Ib(on) On-State Drain Current A
Ipss Zero Gate Voltage Drain Current A
lgss Gate-Body Leakage Current

Pp Power Dissipation w
Qq Gate Charge c
Tds(on) Small Signal Drain-Source On-State Resistance Q
Rbsion) Static Drain-Source On-State Resistance Q
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GLOSSARY OF TERMS

Symbol Parameter Unit
ta(off) Turn-Off Delay Time s
td(on) Turn-On Delay Time s
t Fall Time s
tofs Turn-Off Time (t,g =tgloff) +t;) s
ton Turn-On Time (to, =tyiom +1,) s
t, Rise Time s
T Temperature °C
Ta Ambient Temperature °C
Te Case Temperature °C
Vpp Drain Drive Voltage \
Vpg Drain-Gate Voltage \
Vbs Drain-Source Voltage \
Vbsion) Drain-Source On Voltage \Y
Vgs Gate-Source Voltage \
Vasith) Gate Threshold Voltage \Y
SIS Thermal Resistance Junction to Ambient °C/W
ST Thermal Resistance Junction to Case °C/W




E-LINE PACKAGE
OPTIONS
+
TAPING
SPECIFICATIONS






E-LINE PACKAGE OPTIONS

Devices can be ordered with the following lead configurations by adding the indicated suffix to
the part number. '

405 Max 1350 Max

405 Mox 1400 Max ‘ \:
%&J ‘”]fm——%

242
4

4

1] re-
80 =i - i |
— Wwiile 25
Max Seated Height
STANDARD PACKAGE ‘K’ LEAD FORMATION
BS 3934.. S0-94 for TO-5 and TO-39
compatibility
BS 3934.. SO-95
405 Max 1400 Max .
t 405 Max 13,50 Max

w wa
I

el

Vi S e Wax Seated Feght
‘L’ LEAD FORMATION ‘M’ LEAD FORMATION
for TO-18 compatibility for flat mounting
BS 3934.. S0-97 BS 3934.. S0-96
787
34

13
0,64 <
-1.9 'l

]

- N
t
|
!
|

815 2
I Max s>
v a0
T
229108 | !

! = r 457 £ 020
. 0328'0 —x——3 54 1
'S l be— 3,81+
4571 020 983% 320
-0.051
‘Q’ LEAD FORMATION ‘S’ LEAD FORMATION

T0-92
Dimensions in millimetres

NOTE
The ‘S’ type lead formation is pin compatible with the popular TO-202.
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TAPED PRODUCT
E-Line MOSFETs can be supplied on tape for automatic insertion. Two types of packaging are available:
(a) The tape, bearing the devices, is wound on a reel and supplied in a cardboard box.

(b) The tape, bearing the devices, is folded in a concertina (or Z) form and supplied in a cardboard box
(Ammo Pack).

— DIRECTION OF UNREELING —

635127
04 203
f |
Qw D
> Zl=a
S M - 3
@ o O voy LR Ty +I
e oo s -
s OO —¢
-+ :
3 r iy / :l
¢4:0'3 6742
TAPE FOLDED IN CARTON TAPE FEATURES

CONCERTINA STYLE . .
® Each Reel or Box contains 2000 devices.

® No more than 2 consecutive vacant spaces on the tape.
® Minimum of 5 vacant spaces at beginning and end of tape.
® Available with choice of orientation.

To order E-line MOSFETs on tape, the tollowing format should
be used.

(a) Suffix "STO’ for product taped and put on reels.
(b) Suffix ‘STZ’ for product taped and folded (Ammo Pack).
(c) Orientation (option A or B).

e.g. ZVNO106A STOA.

ROUNDED FACE FLAT FACE

6744 6745

OPTION A OPTION B
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CUSTOMER SERVICE INFORMATION

Our Customer Service i enquires. The

services we offer are d

DELIVERY ENQUIRIES,

UNITED ELECTRIC

i1-624 0515

Information on the curre Rode Kruislaan 119 - 5628 GD Eindhoven j) pe given by

members of our staff w pagsthys 1052 - 5602 BB Eindhoven
Telefoon 040-421191 -  Telex 59083
In the Sales DePartMent ... ...« ciurt cr coigiicaie vvrie vre wre e raresens /ou with price

quotations and with technical advice on problems relating to your individual requirements.
These engineers are assigned to specific areas and are thus familiar with many of your
company’s needs. They are also in constant touch with our Field Sales Engineers who will
be pleased to call upon you to discuss your semiconductor requirements.

DISTRIBUTORS

Orders under £100 in value are dealt with by our distributors, whose addresses are shown
below under their geographical areas.

The distributor’s area is not limited to his geographical location.

UNITED KINGDOM

Celdis Limited

37/39 Loverock Road
Reading

Berkshire RG3 1ED
Tel: 0734 585171
Telex:-848370

Farnell Electronic Components
Limited

Canal Road, Leeds LS12 2TU

Tel: 0532 636311

Telex: 55147

H.B. Electronics Limited
(Opto Products only)

Lever Street, Bolton BL3 6BJ
Tel: 0204 386361

Telex: 62478

Intel Electronics Limited
Henlow Trading Estate, Henlow
Bedfordshire SG16 6DS

Tel: Hitching (0462) 812505
Telex: 825637

Midwich Computer Co. Ltd.
(Data Converter Products only)
Gilray Road, Diss

Norfolk IP22 3EU

Tel: Diss (0379) 4131

Telex: 97492

RR Electronics Ltd.

St. Martins Way
Cambridge Road

Bedford MK42 OLF

Tel: Bedford (0234) 47211
Direct Sales (0234) 47188
Telex: 826251

FAX: (0234) 214674

Semicomps Limited.
East Bowmont Street
Kelso

Roxburghshire TD5 7BZ
Tel: 0573 24366
Telex: 72692

Semicomps Limited
Halifax Road

Keighley

West Yorkshire BD21 5HR
Tel: 0535 65191

Telex: 517343

S.T.C. Electronic Services
Edinburgh Way

Harlow

Essex CM20 2DF

Tel: 0279 26777

Telex: 818801

EASTERN EUROPE

Empexion Limited

Falcon House

Littlers Close

Colliers Wood

London SW19 2RE

Tel: 01-543 0911/6

Telex: 928472/3 EMPEX G

EIRE

Joseph McKeever and Co. Ltd.
Canal House

Northumberland Road

Dublin 4

Tel: 681604 or 681582

Telex: 5608 MCK E!

Micro Marketing Limited
Glenogeary Office Park
Glenogeary

Co. Dublin

Tel: (01) 856 288
Telex: 31584 MMLEI
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