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NTE159MCP
Silicon Matched Complementary Transistors
(Contains NTE123AP (NPN) and NTE159 (PNP))
Audio Amplifier, Switch
TO-92 Type Package

Absolute Maximum Ratings:
Collector-Emitter Voltage, Vceo

N ET 2B AP .. 40V

NT TG .o 80V
Collector-Base Voltage, Vcgo

NTE 2 AP . 60V

NT 1D .o 80V
Emitter—Base Voltage, Vggo

N ET 2B AP .. 6V

N T 1D .o 5V
Continuous Collector Current, Ig

NTE 2 AP 600mA

NT 1D . 800mA
Total Device Dissipation (Tpo = +25°C), Pp .o oo i 625mW

Derate ADOVve 25°C . ... 5.0mW/°C
Total Device Dissipation (Tg = +25°C), Pp . vvi i e e 1.5W

Derate ADove 25°C . ... e 12mW/°C
Operating Junction Temperature Range, Ty ....... ... -55° to +150°C
Storage Temperature Range, Tgtg - .o oo vvini -55°to +150°C
Thermal Resistance, Junction to Case, Rinyc -+ -« v v v v i v ein i 83.3°C/W
Thermal Resistance, Junction to Ambient, Ripga -« -« oo ov oo 200°C/W

Note 1. Matched complementary pairs have their gain specification (hpg) matched to within 10% of
each other.



Electrical Characteristics: (Ta = +25°C unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
OFF Characteristics
Collector-Emitter Breakdown Voltage
NTE123AP V@er)ceo |lc = 1mA, Ig = 0, Note 2 40 - - \Y
NTE159 Ic = 10uA, Ig = 0, Note 2 80 - - \Y
Collector-Base Breakdown Voltage
NTE123AP Vericeo |lc=0.1mA, Ig=0 60 - - \Y
NTE159 Ic=10uA, I =0 80 - - \Y
Emitter-Base Breakdown Voltage
NTE123AP Verjeso |lE=0.1mA, Ic=0 6 - - \Y
NTE159 le=10uA, Ic=0 5 - - \Y
Collector Cutoff Current
NTE123AP lcev | Vce = 35V, VEB(ofy = 0.4V - - 0.1 uA
NTE159 lceo |Veg=50V,Ig=0 - - 50 nA
Veg =50V, Ig =0, Ta = +75°C - - 5 uA
Base Cutoff Current NTE123AP ONLY lgev | Vce = 35V, VEp(of) = 0.4V - - 0.1 uA
Emitter Cutoff Current NTE159 ONLY lEBO - - 1100 nA
ON Characteristics (Note 2)
DC Current Gain hee
NTE123AP Vee =1V, I =0.1mA 20 - -
Vee=1V, Ig=1mA 40 - -
Vce =1V, Ig = 10mA 80 - -
Vee =1V, Ig = 150mA 100 | - | 300
Vce = 1V, Ig = 500mA 40 - -
NTE159 Vce = 10V, Ic = 100uA 25 - -
Vce =10V, Ig = TmA 40 - -
Vee =10V, I = 10mA 50 - | 250
Vce = 10V, I = 100mA 40 - -
Vce = 10V, Ig = 500mA 30 - -
Collector-Emitter Saturation Voltage
NTE123AP VcE(say |lc=150mA, Ig = 15mA - - 0.4 \Y
NTE159 - - |0.15 \Y
NTE123AP Ic = 500mA, Ig = 50mA - - [0.75 \Y
NTE159 - - 0.5 \Y
Base-Emitter Saturation Voltage
NTE123AP VBE(say |lc=150mA, Ig = 15mA 075 - |[0.95 \Y
NTE159 - - 0.9 \Y
NTE123AP Ic = 500mA, Ig = 50mA - - 1.2 Y
NTE159 - - 1.1 Y

Note 2. Pulse Test: Pulse Width < 300us, Duty Cycle < 2%.



Electrical Characteristics (Cont’d): (Tp = +25°C unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Small-Signal Characteristics (NTE123AP)
Current Gain—Bandwidth Product fr Ic = 20mA, Vgg = 10V, f=100MHz | 250 | - - MHz
Collector-Base Capacitance Ccb Veg =5V, [g =0, f = 100kHz - - 6.5 pF
Emitter-Base Capacitance Ceb Vg = 0.5V, Ig =0, f = 100kHz - - 30 pF
Input Impedance hie Ic = 1TmA, Vge = 10V, f = 1kHz 1.0 - 15 kQ2
Voltage Feedback Ratio hre Ic = 1TmA, Vge = 10V, f = 1kHz 0.1 - 8.0 | x10°6
Small-Signal Current Gain hse Ic = 1TmA, Vge = 10V, f = 1kHz 40 - | 500
Small-Signal Characteristics (NTE159)
Output Capacitance Cob Ve =20V, Ig =0, f= 1MHz - - 30 pF
Input Capacitance Cip Vg =500mV, f = 1MHz - - 110 pF
Small-Signal Current Gain hse Ic = 500mA, Vge = 10V, f = 100MHz | 1 - 5
Noise Figure NF Ic = 100mA, Vg = 10V, Rg = 1kQ, - - 3 dB

f=1kHz, By = 1Hz

Switching Characteristics (NTE123AP)
Delay Time tg Vee =30V, VEp(of = 2V, - - 15 ns
Rise Time t, lc = 150mA, Ig; = 15mA - - | 20 ns
Storage Time ts Veg =30V, Ig = 150mA, - - | 225 ns
Fall Time t; lg1 = g2 = 15mA - - | 30 ns
Switching Characteristics (NTE159)
Turn-On Time ton Vee =30V, Ig = 500mA, - - | 100 ns
Turn-Off Time tof lg1 = lg2 = 15mA - - 400 ns
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