
MOTOROLA - SEMICONDUCTOR _____________ _ 
TeCHNICAL DATA 

Designer's Data Sheet 
Power Field Effect Transistors 
N-Channel Enhancement-Mode 
Silicon Gate TMOS 

These Logic Level TMOS Power FETs are designed for high 
speed power switching applications such as switching regulators, 
converters, solenoid and relay drivers. 

• Low Drive Requirement to Interface Power Loads to Logic Level 
ICs or Microprocessors - VGS(th) = 2 Volts max 

,r 
TMDS 

• Silicon Gate for Fast Switching Speeds - Switching Times 
Specified at 100'C 

• Designer's Data - lOSS, 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 

MAXIMUM RATINGS 

Rating Symbol 
MTM15N05L MTM15N06L 
MTP15N05L MTP15N06L 

Orain-Source Voltage VOSS 50 60 

Orain-Gate Voltage (RGS = 1 M!1) VOGR 50 60 

Gate-Source Voltage 
Continuous VGS ±15 
Non-repetitive (tp "" 50 J.l.s) VGSM ±20 

Drain Current - Continuous 10 15 
- Pulsed 10M 40 

Total Power Oissipation @ TC = 25'C Po 75 
Oerate above 25'C 0.6 

Operating and Storage Temperature Range TJ, Tstg -65 to 150 

THERMAL CHARACTERISTICS 

Thermal Resistance 
Junction to Case ROJC 1.67 

Junction to Ambient MTM15N05U06L ROJA 30 
MTP15N05U06L 62.5 

Maximum Lead Temp. for Soldering TL 275 
Pu rposes, 1/8" from case for 5 seconds 

ELECTRICAL CHARACTERISTICS (TC = 25'C unless otherwise noted) 

I Characteristic I Symbol I Min Max 

OFF CHARACTERISTICS 

Orain-Source Breakdown Voltage V(BR)OSS 
(VGS = 0, 10 = 1 rnA) MTM/MTP15N05L 50 -

MTM/MTP15N06L 60 -
Zero Gate Voltage Orain Current lOSS 

(VOS = Rated VOSS, VGS = 0) - 1 
(VOS = Rated VOSS, VGS = 0, TJ = 125'C) - 50 

Unit 

Vdc 

Vdc 

Vdc 
Vpk 

Adc 

Watts 
wrc 
'c 

°CIW 

'c 

Unit I 

Vdc 

J.l.Adc 

(continued) 

MTM15N05L 
MTM15N06L 
MTP15N05L 
MTP15N06L 

TMOS POWER FETs 
LOGIC LEVEL 
15 AMPERES 

rOSlon) = 0.15 OHM 
50 and 60 VOLTS 

G 

MTM15N05L 
MTM15N06L 
CASE 1-04 
TO-204AA 

MTP15N05L 
MTP15N06L 

CASE 221A-04 
TO-220AB 

Designer's Data for "Worst Cese"' 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. 
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MTM/MTP15N05L.6L 

ELECTRICAL CHARACTERISTICS - continued (TC = 25"C unless otherwise noted) 

I Characteristic I Symbol I Min Max Unit 

OFF CHARACTERISTICS (continuadl 

Gate-Body Leakage Curren1, Forward (VGSF = 15 Vdc, VOS = 0) 

Gete Body Leakage Current, Reverse (VGSR = 15 Vdc, VOS = 0) 

ON CHARACTERISTICS 

Gate Threshold Voltage VGS(th) Vdc 
(VOS = VGS, 10 = 1 mAl 1 2 
(TJ = l00"C) 0.75 1.5 

Static Orain-Source On-Resistance rOS(on) - 0.15 Ohm 
(VGS = 5 Vdc, 10 = 7.5 Mc) 

Orain-Source On-Voltage (VGS ,,; 5 V) VOS(on) Vdc 
(10 = 15 Adc) - 3 
(10 = 7.5 Adc, TJ = 100"C) - 1.5 

Forward Transconductance (VOS = 15 V, 10 = 7.5 A) 9FS 5 - mhos 

DYNAMIC CHARACTERISTICS 

VOS = 25 V, VGS = 0, f = 1 MHz - 900 

Input Capacitance VGS = 15 V, VOS = 0, I = 1 MHz Ciss - 2800 pF 

See Figure 4 

VOS = 25 V, VGS = 0, I = 1 MHz - 200 

Reverse Transfer Capacitance VGS = 15V, VOS = 0,1 = 1 MHz Crss - 2400 pF 

See Figure 4 

Output Capacitance VOS = 25 V, VGS = 0, f = 1 MHz 
Coss 

- 450 
pF 

See Figure 4 
.-

SWITCHING CHARACTERISTICS (Ti = 100"C) 

Turn-On Oelay Time td(on) - 40 ns 

Rise Time (VOO = 25 V, 10 = 7.5 A, tr - 260 

Turn-Off Oelay Time VGS = 5 V, Rgen = 50 ohms) td(off) - 200 

Fall lime tf - 200 

Total Gete Charge 
(VOS = 0.8 Rated VOSS, Og 14 (typ) 22 nC 

Gete-Source Charge 10 = 15 A. VGS = 5 Vdc) Ogs 7 (typ) -
-Gate-Orain Charge 

See Figures 6 and 10. 
Qgd 7 (typ) -

SOURCE DRAIN DIOOE CHARACTERISTICS 

Forward On-Voltage VSO 1.8 (typ) I - I Vdc 

Forward Turn-On Time (IS = Rated 10, VGS = 0) 
ton Limited by stray inductance See Figures 14 and 15. 

Reverse Recovery lime trr 300 (typ) I - I ns 

INTERNAL PACKAGE INDUCTANCE lTO-2041 

Internal Orain Inductance Ld 5 (Typ) - nH 
(Measured from the contact screw on the header closer to the 
source pin and oenter of the die.) 

Internal Source Inductance Ls 12.5 (Typ) -
(Measured from the source pin 0.25" from the package to the 
source bond pad.) 

INTERNAL PACKAGE INDUCTANCE (TO-2201 

Internal Orain Inductance Ld nH 
(Measured from the contact screw on tab to center of die) 3.5 (Typ) -
(Measured from the drain lead 0.25" from package to center of die) 4.5 (Typ) -

Internal Source Inductance Ls 7.5 (Typ) -
(Measured from the source lead 0.25" from package to 
source bond pad.1 
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TYPICAL CHARACTERISTICS 
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Figure 1_ On-Region Characteristics 
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Figure 3_ Transfer Characteristics 
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Figure 5. On-Resistance versus 
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Figure 2. Gate-Threshold Voltage Variation 
With Temperature 
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SAFE OPERATING AREA INFORMATION 

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
ious case temperatures can be determined by using the 
thermal response curves. Motorola Application Note, 
AN569, "Transient Thermal Resistance-General Data and 
Its Use" provides detailed instructions. 
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Figure 11. Maximum Rated Forward 
Biased Safe Operating Area 

60 

SWITCHING SAFE OPERATING AREA 

The switching safe operating area (SOA) of Figure 12 
is the boundary that the load line may traverse without 
incurring damage to the MOSFET. The fundamental limits 
are the peak current, 10M and the breakdown voltage, 
V(BR)OSS' The switching SOA shown in Figure 12 is ap­
plicable 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: 
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Figure 12. Maximum Rated Switching 
Safe Operating Area 
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OUTLINE DIMENSIONS 

~I 
MIllIMETERS INCHES 

DIll MIN MAX MIN MAX 

U · ~":Ff:" 
A - 39.3) 1.550 
B - 21.118 - 0.8311 

~ 0 K W 
C ~35 ).62 0150 0.300 --I D 0.97 1.09 0.038 0.1143 arif~ 

A 1448 15 
B 966 1028 

SEATIIIGPLANE E lAO 1.78 0.055 0.070 C 4<17 482 

F 3O.15BSC 1.187BSC P--.'" --i uJ 
o 084 088 

~F- G 10.92BSC 0A30 BSC 
F 381 373 
G 242 266 

~J- H 5.46 BSC 0115BSC 

r-J ~ L H 28(1 3 

~'xV2 "IX£~ 1 J 16.89BSC 0.6658SC J OJ6 055 0014 , "ro 1427 . 
K 11.18 12.19 0.440 0.480 L 115 ,~ .... 
Q 181 ~19 0.151 0.165 N ,~ 5D "00 

H ,. 1 W\ lY-T I r R - 26.87 - 1.050 L_ X' . 2 3M "00 
2 m .... 

U 2.54 3.05 0.100 0.120 v_ J 11 ,~ .... 
t ~V G V 181 4.19 0.151 0.165 

G- i-- t.o T 59' ." .m 
u DO. ," . 
V ,,, .. 

u \.S 
_N_ 

Z 2M 

STYlE 3, ST'ILE5 NOTES 

PIN 1 GATE lDJM£NSIONINGANDTOlfRAr-ICINGPERAN51 
P1N 1. GATE NOTES, 2 DRAIN Y145M,\98:2 

2. SOURCE 3"""" 
2CONTROLUNGDIMfNSlONINCH 

CASE DRAIN 
1. DIAMETER V AND SURFACE W ARE DATUMS. ""'"' 

3 DIM Z DEFINES A lONI! WHERE ALL BODY AND 

2. PDSITIONAL TOLERANCE FOR HOLE Q, 
lEAOIRREGULARITIESAREAlLO'NED 

CASE 1-04 
1+I!I!o.2510.0101®lwlv®1 

3. POSITIONAL TOlERANCE FOR LEADS, 
TO-204AA If I !l!0.30lo.o121®lwlv®1 a®1 

CASE 221A-04 
TO-220AB 
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