DECEMBER 1965

BFX 20
450 Mc/s LOW NOISE, SMALL SIGNAL AMPLIFIER

NPN DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION - The BFX 20 is a high frequency NPN silicon PL ANAR transistor

specifically designed for low noise, small signal amplifiers and is particularly suitable for the ( PHYSICAL DIMENSIONS
UHF stages of radar and telecommunications systems. It features 16 dBof Power Gain and ettt i
5.5 dBof NF at 450 Mc/s and excellent AGC characteristics. o= ﬂ; 30y
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ABSOLUTE MAXIMUM RATINGS (Note 1) s | o wu
. ——
Moximum Temperatures
s v
Storage Temperature -55°C to + 200°C [ " I] Hg_
Operating Junction Temperature 200°C Maximum % e
b
Lead Temperature (Soldering, No Time Limit) 200°C Maximum —
o
Maximum Power Dissipations "
S
Total Dissipation at 25°C Case Temperature (Note 2) 0.26 Were o s
at 25°C Ambient Temperature (Note 2) 0.175 Wart ke K1 Censon ¢ 772

Maximum Voltages

BVepo  Collector to Base Voltage 30 Vols
LVcgg  Collector to Emitter Voltage (Note 3) 30 Voles
BVEBO Emitter 1o Base Voltage 3.0 Volts

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT TEST CONDITIONS
hFE DC Pulse Current Gain (Note 4) 20 75 IC = 2.5 mA VCE =24V
hpp DC Pulse Current Gain (Note 4) 20 70 Ic =25 mA Vegp=12V
VpBE (on)  Base to Collector Voltage 0.9 \ Ic=25mA Vcg =24V
Icpo Collector Cutoff Current 0.1 50 nA Ig =0 Vep =10V
BVepo Collector 10 Base Breakdown Voltage 30 \'Z Ic = 50uA lg=0
BVego Emitter to Base Breakdown Voltage 3.0 \' Ic =0 Ig =50 nA
LVcEo Collector to Emitter Sustaining Voltage 30 v Ic = 5.0 mA Ig =0
{Notes 3 and 4)
h[e High Frequency Current Gain(f = 100 Mc/s) 4.0 5.5 IC = 2.5 mA Vcg =12V
Cre Common Emitter Feedback Capacitance 0.4 0.6 pF lC = 2.5 mA Vcg=12V
Cre Common Emitter Feedback Capacitance 0.27 0.5 pF Ic =25mA Vcg =24V
PG, Power Gain (f= 450 Mc/s) (Note 5) 12 16 dB Ic=25mA Vee=12V
PG, Power Gain ([ =450 Mc/s) (Note 5) 12 16 dB lc =25mA Ve = 24V
AGC Auromatic Gain Control (f = 450Mc/s)NoteS) 6.5 10 mA [C for which PG : PG1 -20 dB
NF Noise Figure (Note 6) 5.5 7.5 dB lc=25mA Vep=12V
NF Noise Figure (Note 6) 5.5 7.5 dB Ic =25mA VeE=24V
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Silicon Planar Transistor BFX20

TYPICAL ELECTRICAL CHARACTERISTICS
OUTPUT ADMITTANCE VERSUS INPUT ADMITTANCE VERSUS FORWARD TRANSFER ADMITTANCE
GAIN REDUCTION SPREAD COLLECTOR CURRENT COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
VERSHS COLLECTOR CURRENT 0 INPUT SHORT CIRCUIT % QUTPUT SHORT CIRCUIT 5« OUTPUT SHORT CIRCUIT
I-Ilw;lz/i‘ (-‘50“(6! E \
FVec e 12v —| 2 cB = ° e .
(f.f test ereuty] § 0 5 ) et K e o] °ib
o ° ab g / z®
g £ ¢ .17 %
5 g £ / 2 gn -
8-n a0 5 1 i =
: : i
g 2 - 5 t='us0 bers 3 * 3
] 2 : ., veasltv 7] o 1= 450 Mc/
. — y D, - c/%
VEmWEsE Eea
01 1 ) [T T
2 0 B B [ 12 0 20 46 60 80 1 ] 20 49 60 80 10 0 20 40 60 80 D
Ic - COLLECTOR CURRENT - ma \c - COLLECTOR CURRENT - mA I¢ - COLLECTOR CURRENT - ma I - COLLECTOR CURRENT - ma
REVERSE TRANSFER ADMITTANCE COMMON EMITTER FEED-BACK
VERSUS COLLECTOR CURRENT NOISE FIGURE VERSUS o CAPACITANCE VERSUS GAIN BANDWIDTH PRODUCT
1o INPUT SHORT CIRCUIT COLLECTOR CURRENT ) COLLECTOR VOLTAGE 100 VERSUS COLLECTOR CURRENT
2 T 14 T T 7 -’— o T
< b, [ =430 Me/s 2 Ic = 2584 Veg = 12V
"o [ ]Yee=12v E“ £ = aMers) Y
wo 1 < Q. g H—
z = ¥ 3 g 5w AT
2 Yp| 1] 5 / g o4 % 400
2o £ :
g Ss. Y T~ i
So.0 2 g 113
g ES 4 £ 2w
w V=050 Me/s 5 d o2 <
§ J—vcE = 12v | T § e
Zo01 |11 a é ) 0
a ® 20 40 6.0 8.0 10 0 H 4 6 ] [C 49 8.0 I 6 0.1 1.0 10 100
> I - COLLECTOR CURRENT - ma 'C. COLLECTOR CURRENT - ma o Ve - COLLECTOR VOLTAGE - Vot Ic - COLLECTOR CURRENT - ma
cls P
DC PULSE CURRENT GAIN DC PULSE CURRENT GAIN :g% h:NS NEWTEEZTGAII':‘,CUIT
oo JERSUS COLLECTOR CURRENT VERSUS TEMPERATURE Q’:E
0 Ve = 12V J 10 |
z 80 £t
E s ¥ - g_lan
H ] 2 WeyT
3 A ° 8T 10000F
Y ¢
2 F 8 = 1000F qurewt
8 o 8 g | = L
Iy v 0.8+10pF
£ = | ’ 0.8-10 :s;cnm
%51 0 1 [ N » w 0 o 4
Ic - COLLECTOR CURREHT - mA To - AMBIENT TEMPERATURE - +C 3100
1} = lengih = 2¢ am
wdih = Jmm Yee
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum junction remperature of 200°C and junction-to-case thermal resistance of 673 C/watt (crating
factor of 1.48 mW/°C); junction - to- ambient thermal resistance of 1000°C /wartt (derating factor of 1.0 mW/°C).

(3) Rating refers to a high-currenc point where collector-to-emitter voltage is lowest. For more information send for SGS-ARS.

(4) Pulse Conditions: length=300 psec; duty cycle = 1%.

{5) See the 450 Mc/s Power Gain, AGC and NF test circuits.

(6) £=450Mc/s; Rg=40Q.
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