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National
Semiconductor

Process 07 
NPN Small Signal

DESCRIPTION
Process 07 is a non-overlay, double-diffused, silicon epitaxi
al device. Complement to Process 62.

APPLICATION
This device was designed for low noise, high gain, general 
purpose amplifier applications from 1 jaA to 25 mA collector 
current.

PRINCIPAL DEVICE TYPES 
TO-18: 2N930
TO-92 EBC: 2N5088, PN2484 
TO-236: MMBT5088

0.018
(0.457)

TL/G/10034-61

ELECTRICAL CHARACTERISTICS (TA = 25°C)

Symbol Conditions Min Typ Max Units

NF (spot) lc = 10^A ,VCE = 5V, 
RS = 10k, f = 100 KHz

3 10
dB

NF (Spot) lc=10 ju ,A ,V CE = 5V, 
Rs = 10k, f = 1 kHz

1.5 4
dB

NF (spot) lc = 10M,A,VCE = 5V, 
Rs = 10k, f = 10 kHz

1.5 4
dB

NF lC = 10 jaA, VCE = 5V, 1.5 4
(wideband) Rs = 10k, PBw = 15.7 kHz dB

h fe lc = 500 jaA, VCE = 5V, 
f = 20 MHz

3 6

Cob VCB = 5V, f = 1 MHz 1.7 3.0 PF

Ceb VEb = 0.50V, f = 1 MHz 5.5 8.0 PF

h FE lc = 1 jaA, VCE = 5V 35
lc = 10 jaA, VCE = 5V 50
lc = 100 jaA, VCe = 5V 70
lC = 500 jaA, VCe = 5V 80
lC = 1 mA, VCe = 5V 100 360 1000
lc = 20 mA, VCe = 5V 50

V CE(SAT) lc = 1 mA, Ib = 0.10 mA 0.10 V
lc = 10 mA, Ib = 1 mA 0.15 V

V BE(SAT) lc = 1 mA, Ib = 0.1 mA 0.75 V
lc = 10 mA, Ib = 1 mA 0.85 V
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Process 07
Symbol Conditions Min Typ Max Units

B V c e O l c  = 1 mA 60 V

B V c b o o II o 1= > 60 V

B V e b O lE = 10 julA 8 V

•CBO VCB = 45V 100 nA

•e b o < m 00 II O
)

< 100 nA

PD(max)
TO-18 TA = 25°C 600 mW
TO-92 Ta = 25°C 600 mW
TO-236 TC = 25°C 350 mW

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz)

Symbol Parameter Conditions Typ Units

hje Input Resistance lc = 1.0 mA, VCe = 5.0V 15 kn

hoe Output Conductance lc = 1.0 mA, VCe = 5.0V 15 jumho

hre Voltage Feedback Ratio lc = 1.0 mA, VCe = 5.0V 425

COIoX

hfe Small Signal Current Gain lc = 1.0mA,VCE = 5.0V 400

hjb Input Resistance lc = 1.0 mA, VCe = 5.0V 27 Cl

TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz)
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VCE -  COLLECTOR VOLTAGE (V)

DC Current Gain vs 
Collector Current
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Small Signal Current Gain
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lc -  COLLECTOR CURRENT (mA)

TL/G /10034-64

Base-Emitter ON Voltage vs
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lc -  COLLECTOR CURRENT (mA) lc -  COLLECTOR CURRENT (mA)

TL/G/10034-1

11-31

P
rocess 07



Pr
oc

es
s 

07
Process 07

Collector Saturation 
Voltage vs Collector Current

0.1 1.0 10 100

lc -  COLLECTOR CURRENT (mA)

Base-Emitter Saturation 
Voltage vs Collector Current

Contours of Constant Gain 
Bandwidth Product (f-r)

Input and Output 
Capacitance vs Reverse 
Bias Voltage
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REVERSE BIAS VOLTAGE (V)

Normalized Collector Cutoff Maximum Power 
Dissipation vs

Wideband Noise Figure vs 
Source Resistance
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R« -  SOURCE RESISTANCE (ft)

Contours of Constant 
Narrow Band Noise Figure

lc -  COLLECTOR CURRENT (pA)
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Contours of Constant 
Narrow Band Noise Figure

1 10 100 1000
lc -  COLLECTOR CURRENT (mA)

Contours of Constant 
Narrow Band Noise Figure

lc -  COLLECTOR CURRENT (mA) f-FREQUENCY (MHz)

TL/G /10034-63
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