Siliconix SM M24N40

incorporated

MOSPOWER

N-Channel Enhancement Mode Transistor

BOTTOM VIEW

PRODUCT SUMMARY
20
PART | V(BR)DSS | DS(0n) I'p 0 O) 1
NUMBER (VOLTS) (OHMS) (AMPS) 30
SMM24N40 400 0.23 24
1 DRAIN (CASE)
2 GATE
TO-204AE (TO-3) 3 SOURCE
ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol SMM24N40 Units
Drain-Source Voltage Vps 400
\%
Gate-Source Voltage Vas 140
TC =25°C 24
Continuous Drain Current ID
TC = 100°C 15
A
Pulsed Drain Current! Iom 96 i
Avalanche Current (see figure 9 ) N 24
Te =25°C 250
Power Dissipation PD w
Te = 100°C 100
Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rindc - 0.50
Junction-to-Ambient RthyA - 30 K/W
Case-to-Sink Rihcs 0.1 -

TPulse width limited by maximum Junction temperature (refer to transient thermal impedance data, figure 11)
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ELECTRICAL CHARACTERISTICS (T,=25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage Vv
BR)DSS 400 - -
Vas = 0, In = 250 gA (
G tG§Th h ‘Iziv | " v
ate Threshold Voltage
Vps=Vas. D= 1000 pA Vas(th) 2.0 2.6 4.0
Gate-Body Leakage
Vps=0, Vgg = +20 V lgss - - 100 nA
Zero Gate Voltage Drain Current | _ B 250
VDs = V(BR)DSS + Vas =0 pss
Zero Gate Voltage Drain Current I 1000 A
Vps = 0.8 x V(BR)DSS ,Vgs=0, Ty =125°C DSs - -
On-State Drain Current?2 | 24
Vps = 10V, Vgg =10V D(on) - - A
Drain-Source On-State Resistance?2
Vas =10V, Ip=12 A "DS(on) - 0.16 0.23 o
Drain-Source On-State Resistance 2 r _
Vas =10V, Ip= 12 A, T = 125°C DS(on) 0.32 0.41
Forward Transconductance 2
Vps =15V, Ip=12 A I¢s 8.0 12.5 - S(U)
Input Capacitance Vas =0 Ciss - 3800 4500
Output Capacitance Vps =25V Coss - 800 1000 pF
Reverse Transfer Capacitance f=1MHz Crss - 400 500
Total Gate Charge Vps = 0.5 X V(BR)DSS: Qg - 75 100
Vag=10V, 1= 24 A
*'D
Gate-Source Charge GS Q _ 15 _ nC
(Gate charge is essentially gs
K independent of operating
Gate-Drain Charge temperature) Qgd _ 38 _
Turn-On Delay Time Vpp = 200V, R = 164 ty(on) _ 34 45
Rise Time Ip= 12 A . VGen=10V ty - 60 85
Rg = 4.7Q) ns
Turn-Off Delay Time o ) td(off) - 125 160
(Switching time is essentially
" independent of operating
Fall Time temperature) te - 70 80

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty=25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 24
A
Pulsed Current' Ism - - 96
2

Fo'rw§rld Vol\;age_ Vsp _ _ 2.0 v

F=ls.Vgs=0
Reverse Recovery Time t

If = Ig, dig/dt = 100 A/ps i - 300 850 ns
Reverse Recovered Charge

If = I, diE/dt = 100 A/pS Qrr - 2.0 - it

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pulse test: Pulse width < 300 psec, Duty Cycle < 2%
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Siliconix SMM24N40

incorporated

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics
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SMM24N40

Siliconix

incorporated

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Registance vs. Junction Temperature

FIGURE 8: Typical Source-Drain Diode
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Siliconix
B incorporated SMM40N20
N-Channel Enhancement Mode Transistor
MOSPOWER

BOTTOM VIEW
PRODUCT SUMMARY
V, r |
PART (BR)DSS DS(on) D 20
NUMBER (VOLTS) (OHMS) (AMPS) O 30 O 1
SMM40N20 200 0.060 40
1 DRAIN (CASE)
2 GATE
TO-204AE (TO-3) 3 SOURCE
ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol SMMA40N20 Units
Drain-Source Voltage Vps 200
\'
Gate-Source Voltage Vas + 40
T =25°C 40
Continuous Drain Current 'D
Te =100°C 28
A
Pulsed Drain Current! Ipm 160
Avalanche Current (see figure 9 ) Ia 40
TC = 25°C 250
Power Dissipation PD w
Te = 100°C 100
Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case RthJc - 0.50
Junction-to-Ambient RthdA - 30 K/w
Case-to-Sink Rthcs 0.1 -

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
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SMM40N20 Siliconix
incorporated
ELECTRICAL CHARACTERISTICS (T;=25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage v
Vgs =0; lD =250 pA (BR)DSS 200 - - v
Gate Threshold Voltage
Vps=VaGs: ID = 250 pA VGS(‘lh) 2.0 - 4.0
Gate-Body Leakage
Vps=0, Vgs =20 V lass - - 100 nA
Zero Gate Voltage Drain Current |
Vps = V(eRr)Dss + Vas = 0 DSS - - 250
Zero Gate Voltage Drain Current | A
Vps = 0.8 x V(gR)Dss + Vas= 0. Ty =125°C DSS - - 1000
On-State Drain Current?2 | 40
Vps = 10V, Vgs =10V D(on) - - A
Drain-Source On-State Resistance2
Vas = 10 V, Ip=20 A ‘Ds(on) - 0.05 0.060 o
Drain-Source On-State Resistance 2 r _
Vgs =10V, Ip= 20 A, Ty = 125°C DS(on) 0.10 0.14
Forward Transconductance 2
Vps =20V, Ip= 20 A I¢s 8.0 17 - S(U)
Input Capacit c - 4200 4500
np pacitance Vgs =0 Iss
Output Capacitance Vps =25V Coss - 1000 1500 pF
=1
Reverse Transfer Capacitance f=1MHz Crss - 400 600
Total Gate Charge Vps = 0.5 X V(BR)DSS Qq - 82 100
Vag=10V, = 40 A
Gate-Source Charge GS D - _ nC
Qqs 18
(Gate charge is essentially 9
independent of operating i
Gate-Drain Charge temperature) Qg d _ 39 _
Turn-On Delay Time Vpp = 100V, R = 5{ td(on) - 20 45
Rise Time ID= 20 A, VGEN=10V ty - 55 85
Rg=4.70 ns
Turn-Off Delay Time ) td(off) - 60 150
(Switching time Is essentially
independent of operating
Fall Time temperature) tg - 25 80

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS

(Ty=25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is _ - 40
A

Pulsed Current’ Ism - - 160
Forward Voltage2

Ig=1ls,Vgs=0 VsD - - 2.0 \
Reverse Recovery Time t

If = lg, dig/dt = 100 A/us r - 250 650 ns
Reverse Recovered Charge Q

If = Ig, di/dt = 100 A/ps v - 2.4 - ue

TPulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)

2pulse test: Pulse width < 300 usec, Duty Cycle < 2%
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Siliconix
incorporated

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 1: Typlcal Output Characteristics
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PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Registance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode
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incorporated SMMGON06
SMM6ONO5

MOSPOWER N-Channel Enhancement Mode Transistors

BOTTOM VIEW
PRODUCT SUMMARY
pPART | ViBR)IDSS | "DS(on) I'p 20
NUMBER | (VOLTS) | (OHMS) (AMPS) O 5o o)1
SMMBONOG 60 0.023 60
1 DRAIN (CASE)
SMMBONO5 50 0.023 60 2 GATE
TO-204AE (TO-3) 3 SOURCE

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

SMM
PARAMETERS/TEST CONDITIONS Symbol 60N06 60NO5 Units
Drain-Source Voltage Vbs 60 50
\Y
Gate-Source Voltage Vas +40 +40
Tc=25°C 60 60
Continuous Drain Current ID
TC = 100°C 36 36
A
Pulsed Drain Current! DM 240 240 i
TC = 25°C 150 150
Power Dissipation PD w
TC = 100°C 60 60
Operating Junction & Storage Temperature Range Ty Tstg -55 to 150
°C
Lead Temperature (1/16" from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rtngc _ 0.83
Junction-to-Ambient RthJA - 30 KIW
Case-to-Sink Rihcs 0.1 -

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
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SMM60N06, SMM60N05 B Siliconix

incorporated

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

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units

Drain-Source Breakdown Voltage SMMB0ONO06 V(BR)DSS 60 65 -

Vgs =0, Ip =250 pA SMM60N05 50 55 - v
Gate Threshold Voltage ]

Vps= Vas. D = 1000 pA GS(th) 2.0 - 4.0
Gate-Body Leakage

Vps=0, Vgs =120 V lgss - - 100 nA
Zero Gate Voltage Drain Current I B _ 250

Vps = V(BR)DSS » Vas =0 DSs A
Zero Gate Voltage Drain Current I _ _ 1000 s

Vps = 0.8 x V(gRr)Dss + VGgs= 0. Ty =125°C Dss
On-State Drain Current?2 | A

Vps = 2.0V,Vgg =10V D(on) 60 - -
Drain-Source On-State Resistance? r

Vgs =10V, Ip= 30 A DS(on) - 0.019 0.023 o
Drain-Source Oh-State Resistance 2 r

Vas =10V, Ip= 30 A, Ty = 125°C DS(on) - 0.025 0.032
Forward Transconductance 2

Vps =25V, Ip= 30 A 9fs 15 18 - S(T)
Input Capacitance Vags =0 Ciss - 2900 3500
Output Capacitance Vps =25V Coss - 1500 1600 PF

f=1MH
Reverse Transfer Capacitance z Crss - 500 600
Total Gate Charge Vps = 0.5 x V(BR)DSS" Qg - 65 75
Vae=10V, 1= 60 A
Gate-Source Charge as b Q, - 15 - nC
(Gate charge is essentially gs
. independent of operating
Gate-Drain Charge temperature) di _ 35 -
Turn-On Delay Time Vpp = 30V, R =1.0{ td(on) - 20 40
Rise Time o= 30A. VGen=10V ty - 25 50
Rg = 2.5{ ns
Turn-Off Delay Time td(off) _ 30 60
(Switching time is essentially
. independent of operating

Fall Time temperature) tf - 20 40

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T,=25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 60
A

Pulsed Current’ Ism _ - 240
Forward Voltage? V.

Ig=1lsg,Vgs=0 SD - - 2.5 \
Reverse Recovery Time t

IF = Ig, diF/dt = 100 A/ps rr - 75 100 ns
Reverse Recovered Charge

If = Ig, dig/dt = 100 A/uS Qrr - 0.19 - pe

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pulse test: Pulse width < 300 psec, Duty Cycle < 2%
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B Siliconix SMM60N06, SMM60NO05

incorporated

PERFORMANCE CURVES (25°C unless otherwise noted)

FIGURE 1: Typigal Output Characteristics FIGURE 2: Typical Transfer Characteristics
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SMM60N06, SMM60NO05 Siliconix

incorporated
PERFORMANCE CURVES (25°C Unless otherwise noted)
FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode
Forward Voltage
1.75 500 T e e ——]
' ——
S =z [ Tu-=25% ~T— 1) = 150°C—]
o 1.50 = J = | Y
S = 100
=z =z y a
=a A & y an
ni1.25 v =
o2 3
=33 w
=3 1.00 / g /
oz S 10 y
. L~ 3 H
- ! i
% 0.75 o ]
) ”
1
080 w0 30 70 110 150 0 2 3 4 5
T) — JUNCTION TEMPERATURE (°C) Vsp — SOURCE-TO-DRAIN VOLTAGE (V)
FIGURE 9: Maximum Drain Current FIGURE 10: Safe Operating Area
vs. Case Temperature
75 1000
80 S [eeeeis 1 TRIF— ] 10 15
= N Z 100 w8115, N LIl
S 45 h o =z e 100 pus3
— a 2 v [RET
\ > " 111
z (=} el N, HH
g N z ! el
30 = SN -
3 N = N, L]
10
! s: J‘P] rns:
15 = Tc = 25°C 3 100 ms
\ — S|Inglle |Pl|'“f|e DG
i R I
0 25 50 75 100 125 150 1 10 100 200
Tc— CASE TEMPERATURE (°C) Vos — DRAIN-TO-SOURCE VOLTAGE (V)

1O;:.era\lcm in this area may be limited by DS (on)

FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case

- Duty cycle= 0.5

- 0.2 o
0.1

1
\

0.1

THERMAL IMPEDANCE

osmamenems}
E0.05 e—

—

/

- 0.02

ot

1~
L~ i
0.01 ISInglel plullsle

107° 1074

NORMALIZED EFFECTIVE TRANSIENT

3 1072 107 1
SOUHQE WAVE PULSE DURATION (sec)

4-398



Siliconix
incorporated

) : 4

MOSPOWER

SMM70N06
SMM70N05

N-Channel Enhancement Mode Transistors

BOTTOM VIEW
PRODUCT SUMMARY
pART | ViBR)DSS | TDS(0n) I'p 20 ]
NUMBER | (VOLTS) | (OHMS) (AMPS) O 5o O
SMM70N06 60 0.018 70
1 DRAIN (CASE)
SMM70NO05 50 0.018 70 2 GATE
TO-204AE (TO-3) 3 SOURCE
ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)
SMM
PARAMETERS/TEST CONDITIONS Symbol 70N06 70NO5 Units
Drain-Source Voltage Vpbs 60 50
\
Gate-Source Voltage Vas +40 +40
Tc=25°C 70 70
Continuous Drain Current 'D
Te = 100°C 43 43
A
Pulsed Drain Current! Ibm 280 280
Te =25°C 250 250
Power Dissipation PD w
Tg = 100°C 100 100
Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rtnasc - 0.50
Junction-to-Ambient RthJA - 30 K/W
Case-to-Sink Rihcs 0.1 -

TPulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
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SMM70N06, SMM70NO05 Siliconix

incorporated
ELECTRICAL CHARACTERISTICS (T,=25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage SMM70NO6 | Vigr)DSS 60 65 -
Vgs =0, Ip =250 PA ) SMM70N05 (BR) 50 55 - v
Gate Threshold Voltage v
Vps= Vas. D= 1000 pA GS(th) 2.0 3.0 4.0
Gate-Body Leakage
Vpsg= 0. Vgs = +20 V lass - - 100 nA
Zero Gate Voltage Drain Current | _ _ 250
Vps = V(BR)DSS » Vas = 0 Dss
Zero Gate Voltage Drain Current | 100 RA
Vps = 0.8 x V(BR)DSS ,Vgs=0, Ty =125°C Dss - - 000
On-State Drain Current? |
Vps = 5.0V,Vgg =10V D(on) 70 - - A
Drain-Source On-State Resistance?2 r
Vgs =10V, Ip=35A DS(on) - 0.013 0.018 o
Drain-Source On-State Resistance 2 T,
Vas = 10V, Ip= 35 A, Ty = 125°C DS(on) - 0.020 0.027
Forward Transconductance 2
Vps =15V, Ip = 35 A 9ts 20 25 - s(U)
Input Capacitance Vas = 0 Ciss - 4800 5200
Output Capacitance Vps =25V Coss - 2000 2500 pF
f=
Reverse Transfer Capacitance 1 MHz Crss - 600 750
Total Gate Charge Vps = 0.5 x V(BR)DSS" Qq - 75 120
Vae=10V, In= 70 A
Gate-Source Charge GS D Q - 17 _ nC
(Gate charge is essentially gs
independent of operating
Gate-Drain Charge temperature) Qgq _ 41 -
Turn-On Delay Time Vpp = 30V, R = 0.86{) td(on) _ 20 40
" ID=35A,V =10V
Rise Time D GEN t, - 30 60
Rg=2.54Q ns
Turn-Off Delay Time ) ) . td(off) _ 45 90
(Switching time is essentially
independent of operating
Fall Time temperature) t¢ - 22 45

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T;=25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current I's - - 70
A

Pulsed Current’ Ism - - 280
Forward Voltage? v

Ig=ls, Vas=0 SD - - 2.5 v
Reverse Recovery Time t

IF = I, dip/dt = 100 A/ps " - 80 - ns
Reverse Recovered Charge

If = g, diF/dt = 100 A/pS Qrr - 0.2 - it

T Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pylse test: Pulse width < 300 pusec, Duty Cycle < 2%
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Siliconix SMM70N06, SMM70NO05

incorporated

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics
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SMM70N06, SMM70N05 B Siliconix

incorporated

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Reslistance vs. Junction Temperature FIGURE 8: Typlcal Source-Drain Diode
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case

2
-
=z
= 1
F4 Duty cycle= 0.5 -
< W :
&g
(= < i ==
¢ 8 0.2 I
5 = -
o 0.1 |t
[T
ez 041
w -
o £0.05
[ 1
Nz [ 21
= [0.02 T 7
2 i e
2 L1 [ Single pul

ngle pulse
0.01 P |I|g pI -
10° 1074 1

=3 02 107
SQ1I?ARE WAVE PUL%E DURATION (sec)

4-402



