3N] 69 (SILICON)
3N] 70

71

SiLICON N-CHANNEL
MOS FIELD-EFFECT TRANSISTORS

Enhancement Mode transistors designed for low-power switching

applications.

® Low Switching Voltages — VG§(th) < 3.0 Vdc

® Fast Switching Times — ;<< 10 ns

® Low Drain-Source Resistance rds(on) = 200 Ohms (Max)
| .

Low Reverse Transfer Canacitance Crgs = 1.3 pF (Max)

&

Maritactured Using ine New Silicon Nitride Process Resulting in
a Stable Vgg(th) and Gate Oxide Breakdown Protection to
Typical Transients of 2150 Voits Peak

MOS FIELD-EFFECT
TRANSISTORS

N-CHANNEL

MAXIMUM RATINGS (Ta = 259C unless otherwise noted)

Hating Symbol Vaiue Unit
*Drain-Source Voltage Vps 25 Vde
“Dran-Gate Voitage Vpa £35 Vdc
*Gate-Source Voltage Vas +35 Vdc
"Drain Current ip 30 mAdc
Power Dissipation @ Tp = 25°C Pp 300 mw
Derate above 26°C 1.7 mw/oC
*Power Dissipation @ T = 259C Pp 800 mw
*Derate above 25°C 4.56 mw/°C
Operating Junction Temperature T 175 oc
"Storage Temperature Range Tstg -65 to +200 i °c

*Indicates JEDEC Registered Data.

HANDLING PRECAUTIONS:

MOS field-effect transistors have extremely high input resistance. They can be damaged
by the accumulation of excess static charge. Avoid possible damage to the devices while
handling, testing, or in actuai operation, by following the procedures outlined below:

1. To avoid the build-up of static charge, the leads of the devices should remain
shorted together with a metal ring except when being tested or used.

2. Avoid unnecessary handiing. Pick up devices by the case instead of the leads.

3. Do not insert or remave devices from circuits with the power on because transient
voltages may cause permanent damage 10 the devices.
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MILLIMETERS INCHES
DIV MiN [ MAX | WIN | MAX |

A .84 | 0209 | 0.230
8 4! 496 | 0.178 | 0.195
¢ 4 .33 1 0170 ] 0210
¥ .53 | 0.016 | 0.021 |
- .7 - .030
041 ; 048 | 0.0 .019
6 84 8SC 0.100 BSC
91 | 117 A 046 |
J 11 122 10.028 | 0.048
K 1270 - .500 -
L .35 | — .250 | -
] 45085C 459 85C ]
N 1.27 BSC 0.050 BSC
P - Tiar [ - o050
ALL JEDEC dimensions and notes apply
CASE 20-03
T0-72




3N169, 3N170, 3N171 (continued)

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

Substrate connected to source.

[ Characteristic ! Figure No. | Symbol Min Max Uit
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage - V(BR)DSS 25 Vdc
{lp = 10 gAdc, Vgs = 0)
*Gate Leakage Current — 1Gss pAdc
(VGs = -35 Vdc, Vpg = 0) - 10
(VGs = -35 Vdc, Vpg = 0, Ta = 125°C) - 100
*Zero-Gate-Voltage Drain Current - Ipss nAdc
(Vps =10 Vde, Vgs = 0) - 10
(Vpg =10 Vde, Vgg = 0, Ta = 125°C) - 1.0 nAdc
*ON CHARACTERISTICS
Gate-Source Threshold Voltage 3N169 - VGs(th) 0.5 1.5 [ vdc
(Vps = 10 Vdc, Ip = 10 gAdc) 3N170 1.0 20 |
3N171 | 1.5 3.0
“ON"" Drain Current 3 IDlon) 10 - mAdc
(Vgs = 10 Vdc, Vpg = 10 Vdc)
Drain-Source “ON"’ Voltage - VDS(on) - 2.0 Vdc
lip = 10 mAdc, Vgs = 10 Vdc!}
SMALL SIGNAL CHARACTERISTICS
*Drain-Source Resistance 4 rds(on) - 200 Ohms
(Vgs =10 Vdc, Ip = 0, f= 1.0 kHz) ‘
Forward Transfer Admittance 1 Vst 1000 - umhos i
(Vpg =10 Vde, Ip = 2.0 mAdec, f = 1.0 kHz)
*Reverse Transfer Capacitance 2 Crss - 1.3 pF
(Vps =0, Vgs =0, f = 1.0 MHz)
*Input Capacitance 2 Ciss - 5.0 pF
{Vps =10 Vdc, Vgs =0, f = 1.0 MHz)
*Drain-Substrate Capacitance - Cafsuh) - 5.0 l pF
(Vp(sug) = 10 Vdc, f = 1.0 MHz) |
*SWITCHING CHARACTERISTICS
Turn-On Delay Time 6,10 td{on) - 3.0 ns
(Vpp=10Vdc, i =10mAdc,
Rise Time oo Dton) 7,10 t - 10 ns
v =10 Vdc, V. =0,
Turn-Off Delay Time | - Cot0" GSloff) 8,10 tatoth) - 3.0 ns
Rg' =50 Ohms) )
Fall Time 9,10 t - 15 ns |
*Indicates JEDEC Registered Data.
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3N169, 3N170, 3N171 (continued)

FIGURE 3 — TRANSFER CHARACTERISTICS FIGURE 4 — DRAIN-SOURCE “ON"’ RESISTANCE
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FIGURE 5 — “ON" DRAIN-SOURCE VOLTAGE
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3N169, 3N170, 3N171 (continued)

td{off), TURN-OFF DELAY TIME (ns)

td(gn). TURN-ON DELAY TIME (ns)

TYPICAL SWITCHING CHARACTERISTICS

Ta = 259C
FIGURE 6 — TURN-ON DELAY TIME FIGURE 7 — RISE TIME
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FIGURE 10 — SWITCHING TIME TEST CIRCUIT
Vpp
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1Ay
INPUT v ¢—~ T0 50 OHM
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1K
90% 0.1 uF
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td(on) GENERATOR
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td(aff) tr
90% % T0 50 OHM
OUTPUT 0% 5 SCOPEA
(SCOPE B) i SCOPE
INPUT PULSE: 0SCILLOSCOPE: :_ TEKTRONIX 567A
tr <033 ns e<0dm = OR EQUIVALENT
<033 ns Zr <‘50 Oh
PW= 0.4 us in ms

Duty Cycle < 1.0%
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