2N5859 (SILICON)

NPN SILICON ANNULAR SWITCHING TRANSISTOR

...designed for high-current, high-speed switching applications.
Ideally suited for ferrite core and plated wire memory driver,
hammer driver, or MOS translator applications.

® Excellent Current-Gain — Bandwidth Product —
f1 =250 MHz (Min) @ Ic = 50 mAdc

® Low Collector-Base Capacitance —
Ccb = 7.0 pF (Max) @ V¢ = 10 Vdc

® Low Collector-Emitter Saturation Voltage —
VCE(sat) = 0.7 Vdc (Max) @ Ic = 1.0 Adc

® Fast Switching Times @ Ic = 1.0 Adc
ton = 35 ns (Max)
toff = 60 ns (Max)

NPN SILICON

*MAXIMUM RATINGS
Rating Symbol Value Unit

Coilector-Emitter Voltage VCEO 40 Vdc
Collector-Base Voltage Ve 80 Vdc
Emitter-Base Voltage VEg 6.0 Vde
Collector Current — Continuous Ic 20 Adc
Total Power Dissipation @ T = 25°C Pp 10 Watt

Derate above 25°C 5.72 mw/°c
Total Power Dissipation @ T¢ = 25°C Po 5.0 Watts

Derate above 26°C 28.6 mw/°c
Operating and Storage Junction T4 Tstg -65 to +200 oc

Temperature Range

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient Roya 175 °cw
Thermal Resistance, Junction to Case Reyc 35 ocw

*Indicates JEDEC Registered Data
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2N5859 (continued)

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

L Characteristic

I

Symbol

Max

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage (1)
{ic =10 mAdc, Ig = 0)

BVceo

Vdc

Collector-Base Breakdown Voltage
(1 = 100 pAdc, Ig = 0)

BVceo

80

Vdc

Emitter-Base Breakdown Voltage
(lg = 10 uAdc, Ic = 0)

BVEBO

6.0

Vde

Collector Cutoff Current
(Vce = 50 Vdc, VBE(off) = 2.0 Vdc)
(VcE = 50 Vdc, VBE (off) = 2.0 Vde, Ta = 75°C)

ICEX

0.2
5.0

pAdc

Collector Cutoff Current
(Vcg = 50 Vdc, Ig = 0)
(Ve = 50 Vdc, 1g = 0, Tp = 75°C)

Icso

0.25
5.0

rAdc

Emitter Cutoff Current
(Vgg =5.0Vdc, Ic=0)

=:1e}

0.1

pAdc

ON CHARACTERISTICS (1)

DC Current Gain
(I = 500 mAdc, Vcg = 1.0 Vdc)

{ic = 1.0 Adc, Vcg = 1.0 Vdc)
(Ic=1.0Adc, Vcg = 1.0 Vdc, T = -55°C)

hre

30
15

120
100

Collector-Emitter Saturation Voltage
(1¢ = 500 mAdc, Ig = 50 mAdc)
(g = 1.0 Adc, Ig = 100 mAdc)

VCE(sat)

0.4

Vdc

Base-Emitter Saturation Voltage
(I¢ = 500 mAdc, Ig = 50 mAdc)
(Ig = 1.0 Adc, ig = 100 mAdc)

VBE(sat)

0.8
0.9

10
1.25

Vdc

DYNAMIC CHARACTERISTICS

Current-Gain—Bandwidth Product
(I¢ = 80 mAdc, Vg = 10 Vdc, f = 100 MHz)

250

MHz

Collector-Base Capacitance
(Vg =10 Vdc, 1g =0, f = 100 kHz)

7.0

pF

Emitter-Base Capacitance ]
(Vgg = 0.5 Vdc, Ic = 0, f = 100 kHz)

pF

SWITCHING CHARACTERISTICS

Turn-On Time
(Vee = 30 Vde, VgEg(off) = 2.0 Vde, I = 1.0 Adc,
g1 = 100 mAdc) (Figures 8 and 10)

35

ns

Delay Time
(Vee = 30 Vdc, Vgg(off) = 2.0 Vdc, Ic = 1.0 Adc,
1g1 = 100 mAdc) (Figures 8 and 10)

4

6.0

ns

Rise Time
(Vee = 30 Vdc, VBEg(off) = 2.0 Vdc, I¢ = 1.0 Adc,
‘181 = 100 mAdc) (Figures 8 and 10)

30

ns

Turmn-Off Time
(Vee =30 Vdc, I = 1.0 Adc,
Ig1 = 1g2 = 100 mAdc) (Figures 9 and 11)

toff

ns

Storage Time
(Vge = 30 Vdc, i = 1.0 Adc,
Ig1 = g2 = 100 mAdc) (Figures 9 and 11)

35

ns

Fall Time
(Vge = 30 Vdc, Ic = 1.0 Adc,
g1 =182 = 100 mAdc) (Figures 9 and 11)

t

35

ns

*Indicates JEDEC Registered Data
(1) Pulse Test: Pulse Width <300 us, Duty Cycle < 2.0%.
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2N5859 (continued)

heg, DC CURRENT GAIN 1, COLLECTOR CURRENT (mA)

VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

FIGURE 1 — ACTIVE-REGION SAFE OPERATING AREA
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TYPICAL DC CHARACTERISTICS
FIGURE 2 — DC CURRENT GAIN FIGURE 3 — “ON” VOLTAGES
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FIGURE 4 — COLLECTOR SATURATION REGION FIGURE 5 — TEMPERATURE COEFFICIENTS
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2N5859 (continued)

TYPICAL DYNAMIC CHARACTERISTICS

FIGURE 6 — CURRENT-GAIN-BANDWIDTH PRODUCT
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FIGURE 8 — TURN-ON TIME
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FIGURE 10 — TURN-ON TIME TEST CIRCUIT

Vin to 50 Ohm
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Vout to 50 Ohm
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tr<10ns

PW.>200 ns

Buty Cycle <2.0%

Generator Source Impedance = 50 Hosv
Vin
-20V
Vout

All waveforms and biss levels must be set with unit 10 circuit.

FIGURE 7 — CAPACITANCE
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FIGURE 9 — TURN-OFF TIME
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FIGURE 11 — TURN-OFF TIME TEST CIRCUIT
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