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Power Field Effect Transistor MTP23NO5L

N-Channel Enhancement-Mode
Silicon Gate

These TMOS Power FETs are designed for high speed,
low loss power switching applications such as switching
regulators, converters, motor controls, solenoid and relay

LOGIC LEVEL
TMOS POWER FETs

drivers 23 AMPERES
' ™ rpS(on) = 0.07 OHM
e Silicon Gate for Fast Switching Speeds TMaos 50 VOLTS
® Low rpg(on) — 0.07 { max
® Rugged — SOA is Power Dissipation Limited D
e Source-to-Drain Diode Characterized for Use With
Inductive Loads
® Low Drive Requirement — VGg(th) = 2.5 V max
® logic Level
G
G
D
s S
CASE 221A-04
TO-220AB
MAXIMUM RATINGS
Rating Symbol Value Unit
Drain-Source Voltage Vpss 50 Vde
: Drain-Gate Voltage (Rgs = 20 k() VDGR 50 vde
Gate-Source Voltage — Continuous VGgs +10 Vdc
— Pulsed (tp < 50 us) VGsMm +20
Drain Current — Continuous {T¢ = 25°C) D 23 Adc
— Pulsed Ipm 92
Total Power Dissipation @ T¢ = 256°C Pp 75 Watts
Derate above 25°C . 06 wWreC
Operating and Storage Temperature Range TJ: Tstg —55 to 150 °C
THERMAL CHARACTERISTICS
Thermal Resistance — Junction to Case RoJc 1.67 °C/W
— Junction to Ambient ) RgJA 75
Maximum Lead Temperature for Soldering Purposes, TL 275 °C
1/8" from case for 6 seconds
ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)
Characteristic Symbol | Min | Typ | Max I Unit J
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage V(BR)DSS 50 —_ - Vde
(Vgs = 0, Ip = 1.0 mA)
Zero Gate Voltage Drain Current Ipss pAde
(Vps = 50 Volts, Vgs = 0) — 20 250
{Vps = 50 Volts, Vgg = 0, Tj = 126°C} —_ 100 1000 .
Gate-Body Leakage Current, Forward (VGgsg = 20 Vdc, Vps = 0) IGssF — 10 100 nAdc
Gate-Body Leakage Current, Reverse (VGgR = 20 Vdc, Vpg = 0) IGSSR —_ 10 100 nAdc

TMOS is a trademark of Motorola, Inc.
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ELECTRICAL CHARACTERISTICS — continued {T¢ = 25°C unless otherwise noted)

| Characteristic | Symbol | Min | Typ | Max | Unit |
ON CHARACTERISTICS*
Gate Threshold Voltage (Vpg = VGs. ID = 1.0 mA) VGSith) 1.5 2.0 2.5 Vdc }
Static Drain-Source On-Resistance (Vgs = 5.0 Vdc, Ip = 11.56 Adc) rDS(on) — 0.06 0.07 Ohm
Forward Transconductance (Vpg = 25V, Ip = 11.6 A) 9fkg 8,0 17 — mhos
DYNAMIC CHARACTERI!STICS
Input Capacitance Ciss - 940 1250 pF
Output Capacitance (Vps f==2?_(‘)"NYI_G|S =0 Coss — 500 750
Reverse Transfer Capacitance Crss — 180 270
Total Gate Charge {(Vps = 25V, Vgg = 5.0 Vdc, [p = 23 A) Qg — 21 —_ nC
SWITCHING CHARACTERISTICS*
Turn-On Delay Time td{on) —_ 25 40 ns
Rise Time (Vpp = 30V, Ip = 3.0 A, Vgs = 10V, tr — 60 20
Turn-Off Delay Time Rgs = 50 ohms) td(off) — 100 130
Fail Time tf _ 75 95
SOURCE DRAIN DIODE CHARACTERISTICS*
Forward On-Voltage (I = 46 A, Vgg = 0) Vsp — [ 13 | 18 | vde
Forward Turn-On Time (s = 23 A, ton Limited by Stray inductance
Reverse Recovery Time dlg/dt = 100 A/us o Yy — 150 — ns
VR = 30 V) Qrr — 1.0 — uC

*Pulse Test: Pulse Width =< 300 us, Duty Cycle < 2.0%.

OUTLINE DIMENSIONS

CASE 221A-04 NOTES:
TO-220AB 1, DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1982.
2, CONTROLLING DIMENSION: INCH.
I- ﬁ:};‘“ 3. DIM Z DEFINES A ZONE WHERE ALL BODY AND

LEAD IRREGULARITIES ARE ALLOWED.

B fag— F —| C [
* /— ™ 1t
| MILLIMETERS INCHES
F DIM | MIN | MAX | MIN | MAX
I v A | 1448 | 1575 | 0570 | 0.620
Q A B | 966 | 1028 | 0380 | 0405
f STYLES: C | 407 | 482 | 0160 | 01%0
‘ { ‘ u PIN 1. GATE D | o6t | 088 | 005 | 0035
W it ¥ 2 DRAIN F | 361 | 473 | 0dd2 | 0.047
— 3 SOURCE G | 242 | 266 | 0035 | 0105
} K ) 2 CRAIN H | 280 | 393 | 0110 | 0155
J | 035 | 055 | 0014 | 0022
z- i K_| 1270 | 1427 | 0500_| 0562
l L | 145 | 1.39 | 0.045 | 0.055
L ;Jd R N | 483 | 533 | 0190 | 0210
a | 254 | 304§ 0100 | 0120
V —o]| Heeil- J R | 204 | 279 | 0080 | 0410
6 bl e § | 115 | 139 | 0045 | 0055
T | 597 | 647 | 023 | 0355
D U | 000 | 127 | 0000 | 0050
I Y vV s | — [ous | —
z | — [ 704] — | o080

Motorola reserves the right to make changes without further notice to any products herein to improve reliabitity, function or design. Motorola
does not assume any liability 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 products are not authorized for use as components in life support devices or systems
intended for surgical implant into the body or intended to support or sustain life. Buyer agrees to notify Motorola of any such intended end use
whereupon Motorola shall determine availability and suitability of its product or products for the use intended. Motorola and @ are registered
trademarks of Motorola, inc. Motorola, inc. is an Equal Employment Opportunity/Affirmative Action Employer.
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Figure 1. On-Region Characteristics
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Figure 2. Gate-Threshold Volitage Variation
With Temperature
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Figure 3. On-Resistance Variation versus Figure 4. Breakdown Voltage Variation
Junction Temperature _ With Temperature
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Figure 5. Gate Charge versus Gate-To-Source Voltage Figure 6. Gate Charge Test Circuit
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MOTOROLA SC (XSTRS/R F)

SAFE OPERATING AREA INFORMATION

Figure 7. Maximum Rated Forward Biased
Safe Operating Area
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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 25°C and a maximum junction tem-
perature of 150°C. Limitations for repetitive pulses at var-
jous case temperatures can be determined by using the

Figure 8. Maximum Rated Switching
Safe Operating Area
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SWITCHING SAFE OPERATING AREA

The switching safe operating area (SOA) of Figure 8 is
the boundary that the load line may traverse without
incurring damage to the MOSFET. The fundamental limits

are the peak current, Ipp and the breakdown voltage, .

V(BR)DSS- The switching SOA shown in Figure 8 is appli-
cable for both turn-on and turn-off of the devices for
switching times less than one microsecond.

The power averaged over a complete switching cycle
must be less than:

w4
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thermal response curves. Motorola Application Note, Timax) — TC
ANG569, ‘‘Transient Thermal Resistance-General Data and ReJc
its Use’’ provides detailed instructions.
Figure 9. Thermal Response
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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, MK14 5BP, England.
ASIA PACIFIC: Motorola Semiconductérs H.K. Ltd.; P.O. Box 80300; Cheung Sha Wan Post Office; Kowloon Hong Kong.
JAPAN: Nipponi Motorola Ltd.; 3-20-1 Minamiazabu, Minato-ku, Tokyo 106 Japan.
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