1 Drain

MAXIMUM RATINGS

Rating Symbal Vatue Unit oo
Drain-Source Voitage Vps 25 Vdc
Drain-Gate Voltage VDG 30 Vdc 2 Source
Reverse Gate-Source Voltage VGSR 30 Vdc JFET
Forward Gate Current 1G(f) 10 mAdc SWITCHING
Total Device Dissipation (@ Tp = 25°C Pp 350 mwW

Derate above 25°C 2.8 mwW:'C P-CHANNEL — DEPLETION

Storage Channel Temperature Range Tstg - 65to - 150 ‘C ]
Operating Temperature Range Tchannel 65 to + 150 “C

CASE 29-04, STYLE 5

MPF970
MPF971

TO-92 (TO-226AA)

ELECTRICAL CHARACTERISTICS (T4 - 25°C uniess otherwise noted.}

-

Characteristic

OFF CHARACTERISTICS

Symbol 1 Min‘I Typ ‘ Max

[ une ]

Gate-Source Breakdown Voitage V(BR)GSS 30 — — Vdc
(Ig = 1.0 uAdc, Vpg = 0)
Gate Reverse Current IGSs
(Vgs = 15 vdc, Vpg = 0 — — 1.0 nAdc
(Vgs = 16 Vde, Vpg = 0, T = 150°C} B — — 1.0 uAdc
Drain-Cutoff Current Dl(off)
(Vps = 15 Vde, Vgs = 12 Vdel MPF970 - — 10 nAdc
(Vpg = 156 Vdc, Vgg = 12 Vde, Ta - 150°C) MPF970 — — 10 pAdc
(Vps = 15 Vde, Vgs = 7.0 Vdc) MPF971 —_ — 10 nAdc
(Vps = 15 Vdc, VGs = 7.0 Vde, Ta = 150°C) MPF971 — — 10 uAdc
Gate Source Cutoff Voltage VGS(of) Vdc
(Vps = 16 Vdc, Ip = 10 nAdc) MPF970 5.0 - 12
MPF971 | 1.0 — 70
ON CHARACTERISTICS
Zero-Gate-Voltage Drain Current(1) IDSS T mAdc
(Vps = 20 Vdc, Vgs = O) MPF970 15 100
MPF971 ) 20 - 50
Drain-Source On-Voltage VDS(on) Vdc
{lp = 10 mAdc, Vgs — 0) - — 15
(ip = 1.5 mAdc, Vgg - 0} ) o - — 1.5
Static Drain-Source On Resistance DS{on) Ohms
{iIp = 1.0 mAdc, Vgg = 0) MPF970 — — 100
MPFVSTI — — 250
SMALL-SIGNAL CHARACTERISTCS
Drain-Source “"ON" Resistance rdslon} Ohms
(Vgs = 0,1p = 0, f = 1.0 kHz) MPF970 - — 100
MPF971 — — 250
Input Capacitance Ciss pF
(Vgs = 12 Vdc, Vpg = 0,1 - 1.0 MHz) MPF970 — — 12
(VGs = 7.0 Vdc, Vpg = 0, f = 1.0 MHz) MPF971 - — 12
Reverse Transfer Capacitance Crys pF
(VGs = 12Vdc, Vps - 0.f = 1.0 MHz) MPF970 — — 5.0
(VGs = 7.0 Vdc, Vpg — 0, f = 1.0 MH2) _ Mprany B - — 5.0
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ELECTRICAL CHARACTERISTICS (continued) (Ta - 25°C unless otherwise noted.)

! Characteristic ] Symbol T Min J Typ J Mnxj Unit _]

SWITCHING CHARACTERISTICS {See Figure 6, R = 0) (1)

Rise Time te ns
{ID(on) = 10 mAdc, VGS(off) = 12 Vdc) MPF370 — 20 5.0
{Ipfon) = 1.5 mAdc, Vgs(off) = 7.0 Vdc) MPF971 -~ 3.0 5.0

Fall Time tf ns
(Ip(on) = 10 mAdc, VGS(off) = 12 Vdc) MPF370 —_ 9.0 15
{ip(on) = 1.5 mAdc, VGS(off) = 7.0 Vdc) MPF971 — 68 80

Turn-On Time ton ns
{Ip{on) = 10 mAdc, VGs(off) = 12 Vdc) MPF970 - 35 8.0
{Ipjon) = 1.5 MAdc, VGS(off) = 7.0 Vdc) MPF971 — 5.0 10

Turn-Off Time toff ns
(ID(on) = 10 mAdc, VGs(off) = 12 Vdc) MPF370 — 13 25
{ip{on) = 1.5 mAdc, VGs(otf) = 7.0 Vdc) MPF971 — 88 120

{1} Pulse Test: Pulse Width = 100 us, Duty Cycle - 1.0%.

FIGURE 1 - EFFECT OF Ipgs ON DRAIN-SOURCE
RESISTANCE AND GATE SOURCE VOLTAGE
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FIGURE 4 ~ TURN.OFF DELAY TIME
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FIGURE 6 — SWITCHING TIME TEST CIRCUIT
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FIGURE 7 — TYPICAL FORWARD TRANSFER ADMITYANCE

FIGURE 5 - FALL TIME
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NOTE 1

The switching characteristics shown above were measured using a
test circuit similar 1o Figure 6. At the beginning of the switching
interval, the gate voltage 15 at Gate Supply Vollage (+Vgg). The
Drain-Source Voltage (Vpg! 15 shghtly lower than Drain Supply
Voltage (Vpp! due to the voltage divider Thus Reverse Transfer
Capacitance {C,gs) or Gate-Drain Capacitance (Cqq) s charged to
VGG * VDS

During the turn-on nterval, Gate-Source Capacitance ‘Cgs)
discharges through the series combination of Rgepn and Rk Cgg
must discharge to Vpg(on) through RG and Ry in series with the
parallei combination of effective load impedance (R'p) and
Drain-Source Resistance (rgg) During the turnoff, this charge
How 1s reversed

Predicting turn-on time 5 somewhat difficult as the channel
resistance rgg s a function of the gatesource voitage. While Cog
discharges, Vg approaches zero and rgg decreases. Since Cgqy
discharges through rygg, turn-on time 1s non-hingar, During turn 0?1,
the situation 15 reversed with fgg (NCreasing as ng charges.

The above swiiching curves show two impedance conditions; 1)
Rk s equal to Ry, which simuiates the switching behavior of
cascaded stages where the driving source impedance s normally
the load impedance of the previous stage, and 2) Rk = O (low
tmpedance) the driving source impedance 1s that of the generator,

FIGURE 8 — TYPICAL CAPACITANCE
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FIGURE 9 — EFFECT OF GATE-SOURCE VOLTAGE FIGURE 10 — EFFECT OF TEMPERATURE ON DRAIN-SOURCE
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FIGURE 11 - LOW FREQUENCY CIRCUIT MODEL
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