{ o B}
L

-
TECHNICAL DATA Mps U45

S
Q“@@

L
&’QQ NPN SILICON DARLINGTON gmfl'mé;cr%%.
q Q“' AMPLIFIER TRANSISTOR DARLINGTON

‘Q . . . designed for amplifier and driver applications.

High DC Current Gain —
hge = 25,000 (Min) @ ic = 200 mAdc
16,000 {Min) @ I¢ = 500 mAdc
o Collector-Emitter Breakdown Voltage —
V(BRICES = 40 Vdc (Min) @ Ic = 100 wAde
Low Collector-Emitter Saturation Voltage —
VCE(sat) = 1.6 Vdc @ Ig = 1.0 Adc

e Monolithic Construction for High Reliability

Complement to PNP MPS-U85
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MAXIMUM RATINGS 1 i
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Rating Symbol Value Unit gEsc [l
Collector-Emitter Voltage Veegofl) 40 Vdc L
3
Collector-Emitter Voitage VCES 40 Vdc T
Collector-Base Voltage Ves 50 Vde
Emitter-Base Voitage VEB 12 Vdc K
Collector Current le 2.0 Adc i
Total Power Dissipation @ T = 25°C Pp 1.0 Watt
Derate above 259C 8.0 mW/°C ol @l sTRE®: _.]L._J
— —3 PiN 1. EMITTER
Total Power Dissipation @ Tg = 26°C Pp 10 Watts N 2, BASE
Derate above 256°C 80 mw/oc 1. COLLECTOR
Operating and Storage Junction Ty Tstg -55 to +150 oc NOTE: COLLECTOR CONNECTEO T0 TAS!
Temperature Range 1, LEADS WITHIN 0.15 mmi0 0061 TOTAL OF TRUE
POSITION AT CASE, AT MAXIMUM MATERIAL
THERMAL CHARACTERISTICS CORDITION.
Characteristic Symbol Max Unit DM
Thermal Resistance, Junction to Ambient RaJa 125 oC/W .
Thermal Resistance, Junction to Case RoJc 125 ociw c

{1) Dus to the monolithic construction of this device, breakdown voltages of both
transistor elaments ara identical. V{BRJCES is tested in lieu of V(BRICEQ in order to
avoid errors caused by noise pickup. The vaitage measured during the V(BRICES
test is the V{BR)CEQ of the output transistor.
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ELECTRICAL CHARACTERISTICS (T 4 = 259C unless otherwise noted)

Charactaristic I Symbol l Min Typ Max | Unit —l
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BRICES 40 - - Vde
{lc = 100 uAde, Vgg = 0)

Collector-Base Breakdown Voltage V(BRICBO 60 - - Vdc
{ic =100 pAde, Ig = 0}

Emitter-Base Breakdown Voltage V(BRJEBO 12 - - Vde
{lg = 10 pAde, Ic = 0}

Collector Cutoff Current lcBO - - 100 nAdc
{(Vgg =30 Vdg, Ig = 0)

Emitter Cutoff Current IEBO - - 100 nAdc

{(Vgg = 10 Vdc, Ig = 0}

ON CHARACTERISTICS{1) -

DC Current Gain hre -
{lg = 200 mAdc, Vg = 5.0 Vde) 25,000 66,000 150,000
{tg = 800 mAde, Vg = 5.0 Vde) 15,000 35,000 -
{ic = 1.0 Adc, Vog = 5.0 Vdc) 4,000 12,000 —

Collector-Emitter Saturation Voltage VCE{sat) - 1.2 1.6 Vde
{lg = 1.0 Adc, ig = 2.0 mAdc)

Base-Emitter Saturation Voltage VBE(sat) - 1.85 20 Vdc
{ic = 1.0 Ade, Ig = 2.0 mAdc)

! Base-Emitter On Voltage VBE(on) - 1.7 2.0 Vde

{lg = 1.0 Adc, Vg = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Small-Signal Current Gain (1) Ih¢el 1.0 3.2 - -
(I¢ = 200 mAdc, Vg = 5.0 Vde, f = 100 MHz)
Collector Base Capacitance Cep - 25 6.0 pF

{Veg = 10 Vde, Ig = 0, f = 1.0 MH2)

(1pulse Test: Puise Width <300 s, Duty Cycle < 2.0%.

Uniwatt darlington transistors can be used in any number of low power applications, such as relay drivers, motor control and as general
purpose amplifiers. As an audio amplifier these devices, when used as a complamontary pair, can drive 3.5 watts into a 3.2 ohm speakar using
a 14 volt supply with less than one per cent distortion. Becausa of the high gain the base drive requiramaent is as low as 1 mA in this applicatian.
Thay arae also useful as powaer drivers for high currant application such as voltage regulatars.
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V, VOLTAGE (VOLTS) hRg, DC CURRENT GAIN (X1000}

Ig, COLLECTOR CURRENT (AMP}
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FIGURE 1 — DC CURRENT GAIN FIGURE 2 — SMALL-SIGNAL CURRENT GAIN
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FIGURE 3 — "ON"” VOLTAGES FIGURE 4 — TEMPERATURE COEFFICIENT
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FIGURE 5 — DC SAFE OPERATING AREA
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10 S— N There are two limitations on the power handling ability of 2
07 ~ N transistor: junction temperature and second breakdown. Safe
o b operating ares curvas indicate Ig—VGE limits of the transistor that
0.5 e must ba obsarved for raliable operation; i.e,, the transistor must not
AN be subjected to greater dissipation than the curves indicate.
N N The data of Figure & is based on Ty(pk) = 160°C; T is variable
0.3 N depending on conditions. At high case tamperaturas, thermal limi-
Ty=1500C tations will reduce the power that can be handied to values less
07 f————— BQND;‘NG WIRE LI:{ITA;I](_IH 200 \ than the limitations imposed by second breakdown.
===~ = THERMAL LIMITATION@®TC=
— ———— SECOND BREAKDOWN LIMITATION
a1 L T E111] |
20 3.0 5.0 70 10 20 30 40

VCE, COLLEETOR-EMITTER VOLTAGE (VOLTS)

3-1057



