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AT-0017A
VHF TRANSISTOR

Silicon Planar
UHF Transistor
NPN Epitaxial

FEATURES

e Very Low Noise Figure
* Wide Dynamic Range
¢ High Power Gain

DESCRIPTION
AT-0017A transistors are designed primarily for small ultra-low noise amplifier applications. Their

exceptional noise figure versus collector current characteristics make them ideally suited for
applications where high dynamic range is required.

COMMON EMITTER OPERATING CHARACTERISTICS (Ta = 25°C)

Parameters Symbols Test Conditions Min Typ Max
Spot Noise Figure NF Ve = 10V, Ic = 5 mA, f = 60 MHz 1.2dB
Power Gain Gpe Ve = 10V, Ic = 5 mA, f = 60 MHz 25dB

(see figure1)

ELECTRICAL CHARACTERISTICS (TA = 25°C)

Parameters Symbols Test Conditions Min Typ Max
Collector-Base Breakdown Voltage V(BR)CBO lg =0, 1c =10 LA 20V

Emitter-Base Breakdown Voltage V(BR)EBO Ie=10uA Ic=0 3V

Collector-Emitter Breakdown Voltage V(BR)CEO Ic=100 A, Ig =0 12v

Collector Cutoff Current IcBO Vce = 10V, Ig =0 10 nA

Forward Current Transfer Ratio hFge Vce = 10V, Ic =5 mA 20 75
Current-Gain Transition Frequency fr VeB = 10V, Ic = 15 mA 3.5 GHz
Collector-Base Capacitance Ccb Ve =10V, IE=0 0.8 pF

16.5. 1




4 %8

TO-72 PACKAGE

0.210 0.500
* 4 MIN
0.2 0.178 —
0.230 0.195 ——
DIA DIA =
[ 0.016

MAXIMUM RATINGS (TA = 25°C)

Parameter Symbol Limit
Reverse Emitter Base Voltage VEB 3V
Reverse Collector Base Voltage Ve 20V
Open Base Collector-Emitter Voltage VCEO 12v
Collector Current Ic 100 mA
Continuous Dissipation Pt 200 mwW
(TA = :
256°C)
Junction Temperature Tj 200°C
Storage Temperature Range TsTG -65 to 200°C
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TYPICAL CHARACTERISTICS (Tp = 25°C)
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Figute 1 - Power Gain and Noise Figure Test Circuit (60 MHz)

Notes:

L1 and L2 wound on 3/8 in. OD Miller (or equivalent) Ceramic Forms with Blue-Coded Powdered Iron Cores

L1:

L2:

0.6 in. Long, 6 Turns 414 Solid Copper Wire; Input Tap @ 2-1/8 Turns, Base Tap @ 2-5/8 Turns

0.7 in. Long, 7-1/2 Turns #14 Solid Copper Wire; Tapped @ 1-7/8 Turns.



TYPICAL SCATTERING PARAMETERS
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AVANTEK

Silicon Planar
VHF Transistor
NPN Epitaxial

FEATURES

e Very Low Noise Figure
o Wide Dynamic Range
e High Power Gain
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DESCRIPTION f __| 25 Tvp
AT-0817 transistors are designed primarily for small-signal,
ultra-low-noise amplifier applications in the VHF fre-
quency range.
OPERATING CHARACTERISTICS (Tp = 25°C)
PARAMETERS SYMBOLS TEST CONDITIONS MIN TYP MAX
Spot Noise Figure NF Veg = 10V, ic=5mA, f= 5GHz 1.7dB
Power Gain Gpe Veg = 10V, Ic=5mA, f= 5GH:z 17d8
MAXIMUM RATINGS (T 5 = 25°C)
Reverse Emitter-Base Voltage VEB 3V
Reverse Collector-Base Voltage Ves 20V
Open-Base Collector-Emitter Voltage VCEO 12v
Collector Current I 100 mA
Continuous Dissipation (see Note) Pr TAS25°C 200 mW
Linear Derating Factor KJA Ta> 25°C 1.14 mW/°C
Junction Temperature Ty 200°C
Storage Temperature Totg -65°C 200°C
ELECTRICAL CHARACTERISTICS (Tp = 25°C)
Collector-Base Breakdown Voltage V(gRr)CBO Ic=0,lc=10pA 20V
Emitter-Base Breakdown Voitage V(gR)EBO lg=10uA, lc=0 3v
Collector-Emitter Breakdown Voltage V(BR)CEO lg=100uA, Ig=0 12v
Collector Cutoff Current lego Veg =10V, Ig=0 10 nA
Forward Current Transfer Ratio hrge Veg= 10V, Ic=5mA 20 75
Current-Gain Transition Frequency fr Veg = 10V, Ig = 15 mA 3.5 GHz
Collector-Base Capacitance Ceh Veg =10V, 1g=0 0.8 pF

NOTE: Derate linearly to 200°C free-air temperature at the rate of 1.14 mW/°C.
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AT;; 1018111
2-6 GHz Small Signal

Ultra-Low Noise
Gallium Arsenide FET

Avantek

( ] TRANSISTOR DATA SHEET

NG GMBA
FEATURES TELEMETER PE;E,E,“}“

¢ 1.3dB NF, 11 dB Gain @ 4 GHz
® 1.7 dB NF, 9 dB Gain @ 6 GHz
® +17 dBm Linear Pg @ 4 GHz
® Excellent 50 ohm Input Match
~— @ All Gold-based Metallization
® Hermetic 70 mil Package or Chip Form

® Very Wide Dynamic Range

DESCRIPTION
The AT-8110/-8111 is a gallium arsenide metal- addition of high power capability to a low noise figure
semiconductor field effect transistor with Schottky- transistor permits an extremely wide dynamic range
barrier gate electrodes, particularly designed for amplifier front end and excelient amplifier Iinearity
simplified input matching, high gain, low noise figure over a wide input signal range. This makes the
‘wide dynamic range in.the 2 to 6 GHz frequency ___ AT-8110/-8111 capable of cross- and intermodulation-
range. It is ideal for narrowband communications and free operation in communications LNA, radar —
radar amplifiers as well as for wideband EW applica- preamplifier and EW amplifier applications.
tions. The AT-8110/-8111, like all Avantek transistors,
This unique GaAs FET combines a half-micron gate features a metal system that combines gold and
length for low noise figure with a 28 gate geometry that refractory metals throughout, even the gate is gold
provides a close-to-perfect 50 ohm input impedance metallized. This eleminates the corrosion, in-
match and 50 ohm noise match at 4 GHz. This means termetallic growth (metal migration) and burn-out pro-
L,. that the input circuit of a moderate-bandwidth blems associated with some other metal systems used
amplifier using the AT-8110/-8111 will normally consist in GaAs FET fabrication — thus helping to assure ex-
of a single, simple transmission line element. The cellent long-term reliability.
result is a fast and easy input circuit design and reduc- The AT-8110 version is packaged in the ultra-miniature
ed input circuit losses for a significant decrease in 70 mil square metal-ceramic microstrip package. The
overall amplifier noise figure. package is filled with a dry, inert atmosphere and
In addition to its excellent input characteristics, the hermetically sealed to fully protect the GaAs FET chip
AT-8110/-8111 features a 1.3 dB noise figure at 4 GHz from contamination, corrosive gasses and moisture.
with 12 dB associated gain and + 17 dBm linear output Each packaged transistor is leak tested before ship-
power capability (at 1 dB gain compression point). The ment to verify the true hermeticity of its package.

TYPICAL COMMON SOURCE OPERATING CHARACTERISTICS (Tpo = 25°C)

PARAMETER SYMBOL VALUE FREQUENCY TEST CONDITION

Spot Noise Figure NFopt 1.3dB(1.5dB max) 4.0 GHz Vps = 3V, lpg = 20 mA
1.7dB 6.0 GHz Vps = 3V, Ipg = 20 mA

Gain at Optimum Noise Figure GnF 12dB (11 dB min) 4.0 GHz Vps = 3V, Ips = 20 mA ’
9dB 6.0 GHz Vps = 3V, Ips = 20 mA

Output Power at 1 dB Gain . Po(-1 +17dBm 4.0 GHz Vps = 5V, Ips = 50 mA

Compression *

* Measured with a 50 ohm input source impedance and the output circuit tuned for maximum output power.

Avantek, Inc., Advanced solid-state products ® 3175 Bowers Avenue, Santa Clara, California 95051 ¢ Phone (408) 249-0700 ® TWX $10-339-9274 e Telex 34-6337
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The AT-8111 is an unpackaged 15 x 19 mil chip suitable
for MIC thin-film and thick-film hybrid circuits. It’s gold
metal system provides excellent bond strength and
assures compatibility with the wire bonding techni-
ques used in hybrid circuit fabrication. An optional
PGA (polycrystalline gallium arsenide) protective layer
is available on the AT-8111 chip to protect the surface

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

Parameter Symbol Limit
Drain-Source Voltage Vps +7V
Gate-Source Voltage Vas -5V
Drain Current Ib 120 mA
Continuous Dissipation Pr 500 mW

(Tcase = 25°C)

Channel Temperature Teh 125°C

Storage Temperature Tstg —-65°to +125°C

(AT-8110)
- Thermal Resistance occ 200°C/W
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TYPICAL DC CHARACTERISTICS (Tp = 25°C)

from damage or contamination during handling. The
PGA layer is also opaque which prevents variations in
operating parameters caused by light impingement
during amplifier tuning.

Avantek transistors, including the AT-8110/-8111, are
100% tested for both DC and RF parameters after
packaging and leak testing.
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Parameter Symbol Value Test Conditions
Transconductance _ Gpm 65 mmho (50 mmho min) Vps =3V, Vgg=0V
Saturated Drain Current lpss 120 mA Vps =3V
Pinchoff Voltage Vp -2V Vps=3V,Ipgs=1mA




AT-8110/-8111
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Avantek

AT-8110/-8111
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