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Designer’s Data Sheet

Power Field Effect Transistor

P-Channel Enhancement
Mode Silicon Gate TMOS

These TMOS Power FETs are designed for medium voltage,
high speed power switching applications such as switching regula-

tors, converters, solenoid and relay drivers.

@ Silicon Gate for Fast Switching Speeds — Switching Times

Specified at 100°C

© Designer’s Data — Ipss, VDS(on). VGS(th) and SOA Specified

at Elevated Temperature

© Rugged — SOA is Power Dissipation Limited
@ Source-to-Drain Diode Characterized for Use With Inductive

Loads

MTH20P08
MTH20P10
MTM20P.

TVOS

™

TMOS POWER FETs
MPERES
80 and 100 VOLTS

MTM and MTH
Rating Unit
20P08 20P10
Drain-Source Voltage 80 100 Vdc
Drain-Gate Voltage 80 100 Vdc MTM20P08
{(Rgs = 1 MQ) MTM20P10
CASE 1-04
Gate-Source Volt +20 vd
ouree Yotage c TO-204AA
Drain Current Adc {TO-3)
Continuous D 20
Pulsed Ibm 80
@Tg = 25°C PD 125 Watts
1 wrC
ge Temperature Range TJ: Tstg —65to 150 °C
ACTERISTICS
°C/W
RaJC 1 MTH20P08
pction to Ambient RaJA 30 MTH20P10
- - : CASE 340-01
Maximum Lead Temperature for Soldering TL 275 C TO-218AC
Purposes, 1/8” from case for 5 seconds

’ Designer’s Data for “Worst Case” Conditions — The Designer’s Data Sheet permits the design of most circuits entirely from the information presented.

SOA Limit curves — representing boundaries on device characteristics — are given to facilitate “worst case” design.

©MQOTOROLA INC., 1986
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ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

Characteristic Symbol Min Max Unit |
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage V(BR)DSS Vdc
(Vgs = 0. Ip = 0.25 mA) MTH20r08, MTM20P08 80 —
MTH20P10, MTM20P10 100 —
Zero Gate Voltage Drain Current Ipss mAdg
(Vps = Rated Vpgs, Vgs = 0} — 0.2
(Vps = 0.8 Rated Vpsg, Vgs = 0, Ty = 125°C) — 1
Gate-Body Leakage Current, Forward IGsSsF — 100
(VGSF = 20 Vdc, Vpg = 0)
Gate-Body Leakage Current, Reverse 1GSSR — nAdc
(VGSR = 20 Vdc, Vpg = 0)
ON CHARACTERISTICS*
Gate Threshold Voltage VGS(th) Vdc
(Vps = Vgs, Ip = 1 mA) 4.5
T = 100°C 4
Static Drain-Source On-Resistance DS(on) 0.15 Ohm
(Vgs = 10 Vdc, Ip = 10 Adc)
Drain-Source On-Voltage (Vgg = 10 V) Vdc
{Ip = 20 Adc) — 32
(Ip = 10 Adc, Ty = 100°C) — 3
Forward Transconductance 5 — mhos
(Vpg = 1V.Ip = 10 A)
DYNAMIC CHARACTERISTICS
Input Capacitance Ciss — 2000 pF
Output Capacitance Vbs ? Coss — 950
Reverse Transfer Capacitance Crrs — 400
SWITCHING CHARACTERISTICS* (Tj = 100°C)
Turn-On Delay Time td(on) — 45 ns
Rise Time i\ V. Ip = 0.5 Rated Ip ty — 200
- gen = 50 ohms)
Turn-Off Delay Time ee Figures 12 and 13 td(off) — 150
Fall Time tf — 150
Total Gate Charge (Vps = 0.8 Rated Vpss, Qg 52 (Typ) 75 nC
Gate-Source Charge Ip = Rated Ip, Vgg = 10 V) Qgs 22 (Typ) —
Gate-Drain Charge . See Figure 11 Ogd 30 (Typ) —
SOURCE DRAIN DIOD RACTERISTICS*
Forward On-V, (I = Rated Ip Vsp 2.8 (Typ) 4 Vdc
Vgs = 0) ton 100 (Typ) — ns
See Figures 15 and 16 trr 350 (Typ) — ns
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TYPICAL ELECTRICAL CHARACTERISTICS
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SAFE OPERATING AREA INFORMATION
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Figure 7. Maximum Rated Forward Biased
Safe Operating Area

FORWARD BIASED SAFE OPERATING AREA

The FBSOA curves define the maximum drain-to-
source voltage and drain current that a device can safely
handle when it is forward biased, or when it is on, or
being turned on. Because these curves include the limi-
tations of simultaneous high voltage and high current,
up to the rating of the device, they are especially useful
to designers of linear systems. The curves are based on
a case temperature of 256°C and a maximum junction te
perature of 150°C. Limitations for repetitive pulses at va
jous case temperatures can be determined by usi
thermal response curves. Motorola Applicatiof
ANb569, “Transient Thermal Resistance-Gene
Its Use” provides detailed instructions.

hing times less than one microsecond.

The power averaged over a complete switching cycle
must be less than:
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Figure 9. Thermal Response
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Figure 12. Switching Te Figure 13. Switching Waveforms
OUTLINE DIMENSICNS
CASE 340-01
TO-218AC
MILLIMETERS INCHES
| DIM | MIN | MAX | MIN | MAX <—>I—C le— B
Al — T | — [ 1580 o e lE ‘.l MILLIMETERS INCHES
B | — | 208 — [ 083% IT Q DM | MN | MAX | MIN_| MAX
C | 63 | 762 [ o250 | 03w _ 7 A | 2032 | 2108 | 0800 | 0830
D | oor | 109 | 0038 | 0043 I ’ B | 1549 | 1590 | 0610 | 0626
E | 140 | 18 | 005 | 00 ! 4 C | 419 | 508 | 0165 | 0200
F 30.15 BSC 1.187 BSC A T D | 102 | 165 | 0040 | 0086
G 10.92 BSC 0,430 BSC gL [E_[ 135 [ 165 [ 0083 | 0065
H 5.46 BSC 0.215 BSC G | 521 | 572 | 0205 [ 0235
J 16.89 BSC 0.665 BSC L 12 3 $ H | 241 | 320 | 0085 | 01%
K| 1118 [ 1219 | 0440 | 0480 ) | 038 | o064 | 0015 | 003
a | ast [ 419 [ a1 | 0465 K | 1270 | 1549 | o0 | 0610
R | — | 266 | — [ 150 K [ L | 1588 | 1651 | 0625 | 0650
U | 254 | 305 | 0100 | 01 N | 1219 | 1270 | 0480 | 0500
v | 380 | 419 [ 0151 [ 0165 Q | 404 | 422 [ 0159 | 0.166
e
H

STYLE 3:
PIN 1. GATE
2. SOURCE
CASE DRAIN

1. DIAMETER V AND SURFACE W ARE DATUMS.

2, POSITIONAL TOLERANCE FOR HOLE Q:
[ ¢ 025000 ®[wlv @]

3. POSITIONAL TOLERANCE FOR LEADS:
[4]p0x002 ®[w]v®[c ®]

J > L—D
G STYLE 2:

PIN 1. GATE
2. DRAIN
3. SOURCE
4. DRAIN
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TMOS SOURCE-TO-DRAIN DIODE CHARACTERISTICS

In the fabrication of a TMOS FET, a diode is formed requiring external fast recovery diodes, therefore, typical
across the source-to-drain terminals as shown in Figure characteristics of the on voltage, forward turn-on and ’
14. Reversal of the drain voltage will cause current flow reverse recovery times are given.

in the reverse direction. This diode may be used in circuits
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Figure 14. TMOS FET With

Source-To-Drain Diode de Switching Waveform
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NOTE: DUT is Shown as an N-Channel TMOS but can also be
a P-Channel when appropriately connected. DUT
Driver is the same device as DUT Diode (or Com-
plement for P-Channel DUT Diode)
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Figure 16. TMOS Diode Switching Test Circuit

Motorola reserves the right to make changes without further notice to any products herein to improve reliability, function or design. Motorola does
not assume any liabtlity arising out of the application or use of any product or circuit described herein: neither does it convey any license under its

patent rights nor the rights of others. Motorola and @are registered trademarks of Motarola, Inc. Motorola. Inc. is an Equal Employment Opportunity/
Atfirmative Action Employer.

Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.
EUROPE: Motorola Ltd.; European Literature Center; 88 Tanners Drive, Blakelands Milton Keynes, MK145BP, England.
ASIA PACIFIC: Motorola Semiconductors H.K. Ltd.; P.O. Box 80300; Cheung Sha Wan Post Office; Kowloon Hong Kong.

L @ MOTOROLA

19606 PRINTED IN USA 1-86 IMPERIAL LITHO C37093 15,000 D$3700

MTH20P08 ¢ MTH20P10 ® MTM20P08 ® MTM20P10



