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300MHz LOW NOISE AMPLIFIER

Thus monciithic integrated circuit contains three very high
performance transistcrs and associated biasing companents
n an eight-lead TO-5 package forming a 3C0MHz low noise
amphfier. The canfiguration emgloyed permits maximum
flexibility with mimimum use of external components. The
SLSEGC is a general gurcose low naise, ligh frequency gain

biock.
The device 1s also available as the SLSB0AC which has

guaranteed cperation over the full Military Temperature
Range and is screened to MIL-STD-883C Class B. Data 1s

available separately.

FEATURES

Gain uo to 4Cc3
Noise Figure less than 2dB (Rs 2C0 chm)
Bancwidth 30CMHz

Supgly Voltage 2-15V (Depending on
Configuration)

Low Power Ccrsumgtion
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Racar IF Preamgufier

Intra-Red Systems Head Amghiiers
Amplifiers 1n Ngise Measurement Systems
Low Power Wicecenrd Amglifiers
Insirumentaticn Preamglifiers

50 chm Line Drvers

wicszand Pcower Amplifiers

Wice Dynamic Range IF Amglifiers

Aerzl Preamglifiers for VHF TV anc FM Radio

ABSOLUTE MAXIMUM RATINGS

Sugply veitage (Pin &)
Storage temperaiuras

+15V

-385°C to 150°C (CM)
-55°C to 125°C (DP)

Jurclan 2ampgperaturs 130°C (CM) 125°C (OP)
Thermal resistance
nclLon-case

Jurf' 1or 2moien,

60°C/W (CM) .
220°C/ W (CM) 230°C/\W (DF) 5

Mz L™ zowes 21ssig27N See Fig 15
QOrarzv-7 1z—z2-airzrarge -33°C w0 —123°C (CM)
at 1C0m\/
-55°C to +1C0°C (OP)
at 1C0m\Y
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F1g.12 Three-stage directly-coupled tugh qamn low noise amglifier
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Gain 13¢8

Power supply current 3mA
Bandwidih 125MHz

Noise figure 2.5dB (Rs = 200 Q)

g.13 Frequency respanse of circuit shawn in Fig.12 (typical)
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Fig.14 Low power consumgtion amplifier
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Fig.15 Ambient operating temperature v degrees centigracs

ot

(typical)

3t




TYPICAL APPLICATIONS

-5V
s
QUTPUT 190
!
1’_7— - 1
= 1Cn
7 )
l_/ Vegsd
1en
INPUT
i
Gain 14c8
Qancwic:n 220MHz (Paw = 1TmW, 5001}
2CaMHZ (Pouw = 5mW, 5C02)
Input SWR 1.5.1

Fig.6 50Q) ine driver Tne response of this configuration 1s shawn
n Fig.4.

Voltage gain 32dB at 6V
35d8B at 10V
Noise figure 18dB (Rs = 20CQ))
Supply current 8mA at &V
12mA at 10V
Bancdwicih 758MHz (see Fig 9)

Fig 8 Low noise preamplifier
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SUPPLY DECOUPLING
CAPACITOR
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Fig 3 PC layout for 50 line driver (see Fig.5
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SLS8Q

ELECTRICAL CHARACTERISTICS
Test conditicns (uniess otherwise stated):

Frequency = J0MHKz: Ve = 8V; As = AL = 50CL Tame = 25°C, Test Circuit £ig.6

[ [ Vaiue N
Charactenstic Uruts Conditions
{ Min. I Tyg. [ Max.
Small signal voitage gain 11 14 17 a8
Gain flatness *=1.5 cB 10MHz - 220MHz
Upper cut=cff frecuency 250 MHz
Cutput swing +~3 +7 ¢8m Veogv -
+11 ¢Bm | Ve =9V } See 7ig 3
Naise figure (cammcn ermutier) 1.8 c¢B8 Rs = 20002
3.3 cB As = 3500
| Supcly current 20 20 mA

CIRCUIT DESCRIFTION

Three high perfarmance transistors of identical geometry
are employed. Advanced design and processing techniques
enable these devices 10 combine a low base resistance (Rewe)
of 17Q2 (tor low noise gperation) with a small physical size -
giving a transition frequency, fr, in excess of 1GHz.

The input transister (TR1) s normally operated in
commaon base, giving a well defined low input impedance.
The full voltage gain i1s produced by this transistor and the
autput voltage produced at its collector is buffered by the two
emitter followers (TR2 and TRJ). To obtain maximum
bandwidth the capacitance at the collector-of TR1 must be
minimised. Hence to avoid bonding pad and can
capacitances. this cowmnt 1s not brcugnt cut of the package
The collector load resistance of TR1 s spht, the tapping
being accessible via pin 3. If reguired. an external roll-off
capacitor can be fixed tc this point.

The large numpber of circuil ncces accessible from the
outside of the package affords great flexibility, enabling the
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operating currents and circuit configuration o be optimised
for any apglication. In particular, the input transistor (TR1)
can be cperated in ccmmon emitter mode by-decaupling pin
7 and using 6 as the input. In this configuration, a 2d8 noise
figure (Rs = 20(Q1) can be achieved. This canfiguraucn can
give a gain of 35a8 with a bandwidth of 75MHz (see Figs. 8
and 9) ar, using feedback 1448 with a bandwidth of 300MHz
(see Figs. 10 and 11).

Because the transistors used in the SLSECC exhibit a high
value of fr, care must be taken to avcrd high frequency
instability Capacitors of small physical size should be used,
the leads of which must be as snort as passible to avoid
oscillation brougnt 2pout by stray inductance The use of a
ground plane 1s reccmmended.

Further apghcaticns information s available n  the
‘Broadband Amgliiier Appiications Sooklet.
12
f EEE |
i [ f
10 b i
! J TN |
s . | . |
E l i N N (5)
s | | LT~ T N
7 r
5 RN |
£ . b -(2?‘?41 ; : Hl )]
Yoo - {a)svi i ]
T {5) 9 ’ T ‘
. ' LA
2 ! , { : i
0 } [ :
10 2 1ca ¢ 100
FRECUSNT Y (M4rzy
Frg 352 272, seorzeza oo zazas i1 tae T
G2 Q23 0 1T rETieng, vIv CZ g2 zo~zriss 1o, 5ecal




