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Watkins-Jiohnson Company
— An Overview —

Watkins-Johnson Company, now in its
third decade of growth, is a diversified
electronics firm engaged in the
research, development and production
of advanced eleclronic systems,
electron devices and relaled equipment.

Today, mare than 3,000 people are
employed by the Company, whose
corporate headquarlers are located in
Palo Alto, California. Additional manu-
facturing facilties are operated in Scotls
Valley, Santa Barbara and San Jose,
California; Gaithersburg and Caolumbia,
Maryland; Wake County, North Carolina;
and Windsor, England. Sales offices ara
located throughaout the United States
and in England, Italy and Germany. The
Company also has distributors through-
out the free world,

Watkins-Johnson Company's excel-
lent technical staff and exlensive
production facilities enable the
Company to respond quickly lo
customers' neads. Utilizing in-house
capabilities to the fullest assures
complete quality conlrol of key com-
ponents and expediles delivery on
quantity production runs. Many of the
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thousands of superior catalog ites are
available from stock for early celivery.

In addition, Walkins-Johnset: Company
will either modify an existing product or
design and fabricate new units to meel
unusual applicaticrs. Important to many
such projects is the Company’s provi-
sion for secuie areas which allow the
underaking of rigidly classified assign-
menils of wide scope and complexity.

The Company is composed of two
groups — Devices and Systems. The
products of the Devices Group serve
the communication, radar, electronic
counlermeasures, test equipment and
production equipment markets.

Valtage-contralled and backward-
wave oscllalors are produced for a
wide range of military and commercial
applications. In addition, the Devices
Group manufactures heat-processing
and parts-handling ecwipment for the
semiconductor and solar-cell
production industties.

Three divisicns develop and manu-
facture microwave semiconductor
devices, iniegrated circuits, solid-stale
signal-processing components and

integrated subsystems.

An additional manufacturing facility,
located in Windsor, England, produces
radio-frequency simulation equipment
and provides support for all Watkins-
Johnson products in the British Isles.

The Systems Graup is an engineer-
ing and production entity devoled to the
design, developiment and production of
special-purnuse receivers, antennas,
test equimment, and space communica-
tion arnplifiers.

At San Jose, the group produces
raconnaissance and surveillance sys-
tems, antennas and antenna systems,
electronic countermeasures (ECM)
equipment, high-reliability amplifiers for
space communicalion and automatic
test equipment.

In Maryland and North Carolina, two
other divisions offer products for
communications, direclion finding,
surveillance, eleclromagnetic inter-
ference (EMI) and electromagnetic
compatibility (EMC) investigations, and
signal processing.
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CASCADABLE

AMPLIFIERS

The RF and Microwave Fresuency
Range is well covered from 2 MHz
through 8000 MHz by Watkins-
Johnson's extensive line of cascadable
amplifiers. These amplifiers have been
designed to offer the system or
subsystem designer maximum flexibility
in perfarmance options.

A predominantly hybrid approach
using thin-film technology is used
throughout the product line to oblain the
highest levels of electrical performance,
repeatability, stability, quality and
reliability. Most recently, the product line
has been emphasizing the utilization of
the most recentl advances in bi-polar
and GaAs FET technology to obtain the
highest gain per slage, the lowest noise
figures, the highest output power and
the widest bandwidths. In addition,
much emphasis has been placed on
improving the efficiency for power
consumption limited applications. Using
thin-film hybrid construction techniques
coupled with ferrite core material and
optimizing the electrical circuits, the
maximum in efficiency is obtained.

The unils are designed for maximum
ease of cascading in a 50-ohm system.
The designer may select an appro-
priate low-noise module for his first
stage followed by as many gain blocis
as required for his design. Cascadsd
power output will be determined by the
final stage, where the output i2vel will
be unchanged, provided suificient drive
from the preceeding amplifiers is
available.

Each of these thin-film cascadable
amplifiers is a complete amplifier in
itself, including stable DC biasing
circuitry and internal power supply
decoupling. In addition to a good
ground plane conneclion, the use of a
external decoupling capacitor of at

8

least 0.1 pf should be added.

Intended to cover a maxinium
number of applications, these amplifiers
offer noise figures as lovr as 1.5 dB for
narrow band applications, frequency
coverage from 2 #IHz to 8000 MHz,
and power oLinul in excess of +27
dBm. Most o these units are designed
for a poctive 15 voll supply vollage,
while some may accept 12 volts or 5
volts. Overall, these universal modules
can be characlerized by stable and
repeatable performance over a very
broad range of frequencies, lempera-
lure and supply vaollages.

The construction of the Waltkins-
Johnson amplifier series involves ihe
highest levels of thin-film technaiogy.
The thin-film metalization is pi=rformed
by using a high-vacuum S¥ sputtering
system for both resistor and conductor
metalizations. All canductor lraces are
gold metalization e thin-film resistors
are formed fram tantalum nitride and
are passivated at high temperature to
yield excellent long-term stability. The
resistar composition is such that there
is lass than 150 ppm/°C of change in
resistor value over the full operaling
temperature range.

Thin-film circuitry offers very precise
control of resistor and circull patterns.
Thin-film inductors, elched on the
substrate, yield a high degree of repeat-
ability from unit fo unit. This is
particularly important when reneatable
gain, VSWR and phase characteristics
are required.

All RF transistors are bonded to the
substrate using & gold-silicon eutectic-
die-attach prco~ss, This eliminates the
need for scrinbing the thin-film gold
and resulis in superior adhesion and
more uriform contact which, in turn,
gives better reliability and heat transfer.

The Watkins-Johnson cascadable
amplifier provides the system designer
with a reliable, low-cost, ultraminiature
approach to his circuit design and
allows him to concentrale on the
complexities of the system without
worrying about the intricacies of the RF
transistor amplifier design.

A plot of the highest gain in a single
TO-8 as a function of frequency is
given in Figure 1. Over 40 dB is
currently available up to 500 MHz, in
excess of 24 dB up to 2000 MHz, and
20 dB up to 6000 MHz.

The lowest typical noise figure
available versus frequency is shown in
Figure 2, with 2.5 dB up to 1000 MHz,
35 dB up to 2000 MHz, and 35 dB up
lo 6000 MHz.

The highest outpul power available
versus frequency is shown in Figure 3,
with typically greater than +26 dBm up
to 500 MHz, greater i*ian +24 dBm to
2000 MHz, and areater than +25 dBm
to 4000 MHz.

Several accessory components

which furiher enhance the versatility of

this anoroach are the TO-8 packaged
passive limiters and gain control
rmodules. A combination of up to eight
TO-8 modules may be integrated in a
W-J metal housing with SMA
connectors. Other complementary
signal processing components avail-
able from Watkins-Johnson include
high quality mixers, detectors, switches,
hybrids and transformers which may be
integrated with the amplifier series into
a number of useful subassemblies (see
Index).

Note: Application infermation on using
TO-8 amplifiers and further technical
discussion on the circuit description of
these amplifiers follows the technical
data sheet pages.
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SELECTION TIPS

The following groupings of Watkins-Johnson Cascadanie Amplifiers have been
provided for the purpose of increasing the awareness for the design engineer
regarding differences between the amplifier famiies, With the gargantuan list of
amplifiers that follows in the Selection Chart, the task of choosing the optimum
amplifier for the given application has become increasingly difficult. It is intended
that this addilional information will help ezse the lask.

Full Performance © Passive Bias
A3/A5/A7/A9/A19 Series

These are full performance, no compromise amplifiers all
designed using passive bias, snid, except for the A32, all use
choke decoupling. The AS ctiers extremely low gain variation
over temperature with a typical performance of less than

+2 dB from -54°C to +100°C. In addition, these models that
use choke decoupling provide very wide power supply ranges
with the minimum effect on gain variation,

Full Performance ® Single-Stage Gain Blocks
A5-5/A5-6/A12/A15/A25-1/A35/A75 Series

This group of amplifiers all provide medium output ievel of

+7 dBm minimum using active bias circuils with resistive
decoupling from the power supply. They will all operate
effectively at lower than their raled 15 volt power supply with
virtually no change in gain, NF or VSWR characleristics on 12
volt supplies. At 5 volts Ve, this series of amplifiers will draw
typically about 9 mA of currenl and provide approximalely 0
dBm of output pawer with an attendent gain drop of only
about 1 dB. From 15V down to +10V Vg, the drop in output
power is about 0.67 dB/voll. Below 10 volts, the output power
draop is closer 1o 0.8 dB per volt. The low frequency range of
this group is typically flat down lo 1 MHz.

High Gain ® Two Stages © Full Performance
A73/A74/AT4-1/A76/A64/A66/A66-1/A24 Series

These are full performance amplifiers that offer 20 o 30 dB of
gain using twa comman emitter rf stages complzie with active
bias housed in a single TO-8 package. These amplifiers have
their rated specifications at 15 volls Ve, Bu!, with the
exceplion of the A73, will all operate with iypically less than
10% loss of gain on power supply valiages as low as 5 volts.
By combining two RF stages inte & single package, the
performance of two separate TQ-8 single-stage amplifiers is
very nearly achieved. Reliahility is improved since the lotal
parls count is reduced,

The WJ-AB6-1 is a new 10 to 1000 MHz amplifier that
provides 27.5 dB of gain, less than 3 dB noise figure, and
greater than +15 dBm of outpul power for a new level of high
performance in a single TO-8 package.
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Performance Cost Leaders
A51/A53/A54/A55/A56/A57 Series

This group ct amplifiers has been designed using totally
passive bias and without the use of ferrites for the purpose of
minimizing cost and, at the same time, maximizing perfor-
mancs within these constraints. Noise figures, for example,
are typically only about 0.5 dB higher than a conventional full
verformance, active bias design: The A4 and the A56 are
two-stage common emitter designs which offer a higher dB of
gain per dollar ratio than is typically available using other
design approaches. One trade off that accompanies the
approach used in this series is that because of the relatively
low Viog used, it is generally not recommended that they be
operated on Vo supplies of less than 12 volts,

High Output Level @ Full Performance @
Choke Decoupting

ATT/ATT-1/A18/A18-1/A17/A27/A28/A37 Series

The use of ferrite decoupling in this series allows for
maximum tandwidth, gain, and oulput signal level for the
collector current used. The aclive bias used contrals the
collsctor current to within 3% of the nominal value over the
full MIL-STD temperature range of -54°C to +85°C. This
series provides typically +14 to +15 dBm of output power al
15 volls Ve and will work well on power suiplies as lowas 5
volls with an attendent output power neai +2 dBm while
drawing only 9 to 13 mA of DC curreni.

High Output Level © Losw Intermod Series
A78/A79/A58/A59/A59-1/A19-1/A29-1/A38/A38-1/A39

This group represents single-stage, bipolar designs that all
have +22 dBm or +12 dBm typical output power at 15V Ve
and have been designed to offer the minimum noise figure
generally obtainable using conventional feedback for this
output level. They all incorporate a single BF choke using a
toroidal feirite for excellence in design simplicity while
maintaining high performance. The bias points on the
transistors have been chosen for optimum third-order, two-
tene suppression within the constraint of providing better than
+20 dBm of output power on the models that have a 9" as
the second digit. The single toroid/single subslrate approach
used in these designs also has improved reliability compared
to multi-transformer or lossless feedback approaches, This
group of amplifiers will operate effectively on 5 volts with
typically less than 1 dB reduction in gain and will provide
typically between 8 and 12 dBm of outpul power.



High Gain © Two RF Stages ® 100 Milliwatt
Output Power

RA69/RA89/RAB9-1 Series

The WJ-RA38 through RA89-1 is a high gain series of
amplifiers that typically offers in excess of +20 dBm cutput
power in a 6-inch diameter TO-8 package. Most amplifiers
that offer +20 dBm of output power are limited o less than
15 dB of gain while the RAB9-1 typically pravides 305 dB ol
gain. This group of amplifiers are designad using the
traditional full performance active bias approach used in the
W-d lower output power amplifiers such as the A76, A66 and
A26 amplifiers.

High Gain @ Three RF Stages @ 25 Milliwatt
Output Power

RA76/RA66/RA26/RA36/RA43/RA53

The WJ-RA76 through RA43 are the highest gain series of
amplifiers that typically offers +15 dBm output power in a (.5
inch diameter TO-8 package. The RAT6 typically provides
40.5 dB of gain up lo 500 MHz while the RAS3 provides 21

dB of gain to 5000 MHz. This group of amplifiers are designed
using the traditional full performance active bias approach
used in many lower gain amplifiers.

Medium Power Class A e > 200 Milliwatts

PA2/PA3/PA3-1/PA5/PA6/PA10/PA10-1/PA15/PA37/
PA38-2 Series

Each of the WJ-PA series of amplifiers offers over 200
milliwatts of output power, covering 5 MHz to 4000 MHz, with
the PA48 providing over 25 dBm of output power. The PA38-2
amplifier is the leader in dynamic range within this series by
providing typically +24 dBm oulput, 9 dB of gain with a noise
figure of less than 5 dB. Its dynamic range calculates to

+122 dBm for a 1 MHz bandwidth. The PA15 provides
typically 0.5 watt to 500 MHz and 0.35 watt to 1000 MHz with
135 dB of gain.

Low Noise © Low Level @ Active Rias
A1/A11/A11-2/A21-1/A31-1/A71 Series

This series of amplifiers is designed for minimum broadband
noise figures, biased lypically with & miA of collector current,
and uses [ttle or no emitter feedback resistance. Because of
the low collector bias current inese amplifiers operate best al
their design Ve of 15 volls and are not recommended for
operation on supplies of less than 12 volts. At 12 volts Vg,
this series will typically lose about 1.5 0B of gain compared 10
less than 0.2 dB loss for other W-J iull performance amplifiers
that provide 7.0 dBm or greater output power at 15 volls Ve
The low frequency range of this group is typically flat down e
1 MHz.

Low Noise © High Dynamic Range © High
Efficiency

A70/A70-1/A70-2/A70-3 Series

The WU-AT0 through A70-3 seriez offers noise figures from as
low as 1.5 dB wilh an attendert output power of +9.0 dBm to
an output power of as high as +23 dBm (+33 dBm Third
Order IM Point) with an atendent noise figure of only 2.8 dB.
This series is designes ior the lowesl possible noise figure
consistent with the ighest possible dynamic range. For
example, the W1-470-3 has a dynamic range of +123.7 dBm
ina 1 MHz banawidth.

Low Ngise @ High Efficiency © High Reverse
Isolation

£~331/A81-1/A81-2/A81-3/A82/A8B2-1 Series

The WJ-AB1 through AB2-1 series is designed for the ultimale
in efficiency and very high reverse isolation (> 35 dB). They
are also designed for low noise figures (less than 3 dB) and
output levels (> 15 dBm). This series has the highest
efficiency index of the cascadable amplifiers which is
altributable to the unique cascade circuit configuration used.
The cascode design consisls of driving a common emitier
stage into a common base stage where the common base
acts as a non-phase invering impedance transformer which
allows a much smailer amount of resistive feedback to be
used which in tuin improves the reverse isolation and
decreases the oegradation in noise figure.

Higk Eificiency @ Transformer Coupled
AR7/AB7-1/ABT-2/A67/A67-1/AB6 Series

This series of amplifiers used transformer couied collector
circuits for the purpose of minimizing the stwnt loading on the
output. This increases the effective outprit power oblainable
from a given collector current thereby inicreasing the DC to
RF conversion efficiency. For examiple, the A87-1 yields +17
dBm of output power drawing 33 mA of current compared
with +16.5 of output power for ihe A77, which draws 50 mA of
current, For the ultimate in ficiency improvement, the AB6
provides 9 dBm of outow power using & 5 valt Ve and draws
21 mA of current. Campared to the A74 amplifier, this repre-
sents about a 700% savings in total DC power consumplion.
The compromise that accompanies this approach is some
loss of gain and bandwidth over straight choke decoupling.

GaAs FET Amplifiers

This series of GaAs FET amplifiers is designed for maximum
vandwidth such as 1 1o 4 GHz and 2 to 8 GHz using resistive
feedback. The amplifiers are available with one, twao, or three
slages of amplification depending on the model. These
devices have an average of 7 dB per stage and noise figures
of 4 to 6 dB. These amplifiers operate off either a 12 or 5 volt
supply.
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AMPLIFIER SELECTICN CHART

Typical and Guaranteed Specifications

Gain Power Outpul Intercept
Small Signal Gain Flalness Noise Figure AL1 dB Compression  Paint VSWR
Frequency dB +0B dB dBm dBm In/0ut oc

Range Min.  Min.  Max., Max Max.  Max. Min.  Min. Max. Max  Volts mA Package
Model MHz  Typ. 0/S0C -54/85C 0/50C -54/BSC Typ. 0/udC -54/85C Typ. 0/50C -54/85C  Typ.  0/50C -E4/85C Mom. Typ. Type®
10 TO 250 MHz = LOW NOISE » HIGH DYNAMIC RANGE = HIGH EFFICIENCY R
AT0 10250 80 75 70 05 07 18 23 28 B85 75 70 21 VA 23 15 10 7108
A70-1 10250 BO 75 7 05 07 18 23 28 140 130 125 28 21 23 15 15 71048
AT0-2 10250 70 65 60 08 9 2 2 32 190 180 175 EN 21 23 15 2 108
A70-3 20250 70 65 55 05 10 25 30 35 20 205 200 H 21 23 15 3 108
20 TO 500 MHz « LOW NOISE * HIGH EFF!CIENCY = HIGH REVERSE ISOLATION
ABI 20250 250 235 230 a5 07 30 35 40 170 160 55 28 19 20 15 8 71038
AB1-1 20250 245 235 230 05 07 25 32 37 126 18 10 23 19 200 15 2 T08
AB2 20250 25 215 0 07 10 40 45 50 200 190 180 0 20 20 15 50 T0-8
AB2-1 20250 180 165 B0 07 10 40 45 b0 155 140 135 28 20 20 15 50 7108
ABI-Z 20300 220 215 0 210 05 07 35 40 45 150 140 135 28 18 20 15 29 7048

: 20500 20 215 210 05 07 40 45 50 40 140 135 28 18 20 5 2

AB13 20300 170 160 155 05 07 35 40 45 80 75 7.0 20 18 20 5 2 7048

2050 170 160 155 08 07 40 45 50 80 75 70 20 18 20 15 2
5TO 700 MHz » HIGH EFFICIENCY « 15 VDC BIAS C
AB7 10400 125 120 115 056 07 47 &5 60 170 160 160 KY 20 20 15 31 T03
AB7-1 10400 185 145 140 07 10 36 45 50 17D 155 150 Kl 20 20 15 3 T08
A67 10500 125 115 10 05 07 40 45 50 185 145 140 26 20 22 15 32 708

10800 125 115 10 05 07 43 50 55 155 150 140 28 20 22 15 32
A67-1 10600 140 130 125 05 07 40 45 50 160 150 140 28 20 20 15 3 71048
PA2! 10300 125 115 110 08 1.0 g0 95 100 250 240 235 34 20 22 24 % 7048
5TO 1000 MHz » HIGH EFFICIENCY « ULTRA LOW POWER CONSUMPTION « 5 VDC BIAS
ABG 10200 2800 270 260 08 10 38 45 50 90 75 70 2 19 20 5 21 108
AB3-1  10:250 355 340 30 05 08 25 30 35 -15 =25 45 9 18 20 5 13 108
ABT-2 10300 155 150 M5 05 08 30 35 40 95 90 85 23 18 20 § 145 T048
AB3 10:500 3000 280 280 05 08 30 35 40 =10 =20 =40 10 18 20 5 13 108
ATd2 5800 260 250 240 10 12 38 43 48 10 -20 -2D 10 20 20 5 13 08
AT2 5600 147 140 135 07 10 40 50 55 125 115 10 21 17 18 5 30 7108
AGB-3 101000 260 245 240 08 11 30 35 40 80 15 10 13 14 20 5 1B T0-8
10 TO 1500 MHz » HIGH EFFICIENCY « ULTRA LOW POWER CONSUMPY!CN « 5 VDC BIAS
Al6-2 101200 130 120 115 05 07 35 40 45 60 50 45 18 19 20 5 15 71038
A28-2  10-10000 140 130 126 05 10 35 45 50 105 95 85 24 19 20 5 21 708

10-1800. 140 130 125 05 10 35 4% 50 100 75 70 2 19 2 i Ry
5 TO 300 MHz 0 .
AT1 5200 180 165 160 08 10 21 25 28 -26 30  -35 10 19 20 15 84 70§
ATS2 520 210 200 190 07 10 42 45 50 80 70 70 19 o 20 15 24 7038
AT4-| 5250 310 300 20 07 10 45 a0 55 85 70 70 21 17 20 {5 40 7108
AT8 530 140 @80 126 07 W 45 85 60 195 180 175 2] 19 20 15 6 108
AT9 525 140 130 125 07 10 52 65 0 20 200 195 3 18 20 15 8 7108
5 TO 400 MHz
A51 10-400 150 140 130 ur 1.0 27 30 35 30 -35 =35 10 1.7 20 15 7 T08
AB4 5400 275 260 240 08 10 456 55 B0 80 65 55 19 20 20 15 3 7108
A 5400 260 240 X0 10 1.0 55 70 75 135 125 120 27 20 20 15 6 7108
5TO 700 MHz > K
Al 5500 160 150 145 07 10 24 30 35 a9 -20 -30 " 18 20 15 8 708
A3 550 155 140 135 07 10 33 40 45 -10 200 -30 " 17 20 15 § 7108
AS 5500 148 140 135 07 07 45 55 g6~ 85 70 70 2 18 20 15 25 7108
A5-S 5600 155 140 135 05 07 40 50 55 90 70 70 2 15 16 15 24 T08
AG-6 5600 160 150 145 07 07 45 55 60 B85 70 65 21 18 20 15 24 T08
AT! 5600 149 140 135 07 1.0 85 05 65 140 130 125 26 18 20 24 43 T08

NOTES:
1. Specifications quaranteed to +717C.
*Outline drawings lor these packages are on page 16

12



Tupical and Guaranteed Specifications

Gain Power Output Intercept
Small Signal Gain Flalness Noise Figure At 1 dB Compression  Point VSWR
Frequency dB +1B dB dBm dBm In/0ut oc

Range Min.  Min. Max. Max Max.  Wax. Min.  Min. Max.  Max. \olis mA Package
Model MHz  Typ. 0/50C -54/85C 0/50C -54/85C Typ. 0/5M%. -54/85C Typ. 0/50C -54/85C Typ. 0/50C -54/35C Nom. Typ. Type*
5 TO 700 MHz Continued <
Ag! 5500 110 100 95 10 10 B0 100 105 220 200 200 3B 20 20 24 110 708
ATS3 10500 205 195 185 07 10 23 25 30 35 20 15 15 18 20 15 14 T08
AT5 5800 210 200 190 07 1D 26 30 35 90 7O 70 2 18 20 15 24 T0-8
AS3 10500 150 140 135 08 10 30 35 40 35 20 15 16 20 20 15 12 108
A55 10500 147 140 135 08 10 50 60 65 110 90 80 24 20 20 15 30 708
AST 10-500 147 140 130 o 10 48 60 65 140 130 125 28 20 20 15 4 7108
ATT 5500 165 160 150 o7 10 50 60 65 165 150 4.5 30 1.7 20 15 50 108
ATT-1 5600 160 150 145 07 10 50 65 70 165 150 145 Rl 18 20 15 50 708
A58 580 115 100 89 07 10 48 60 65 190 180 175 3 19 20 15 65 108
A59 550 115 100 95 07 10 56 65 70 20 20 20 38 19 20 15 88 7108
A59-1 10700 105 95 a0 08 10 60 75 80 20 20 200 36 19 20 15 88 T08
AB8 5500 187 180 175 05 07 65 75 80 255 195 180 30 18 20 15 M@ 108
5TO 500 MHz « HIGH GAIN « MULTI-STAGE
AT3 5500 320 300 20 07 1.0 35 4D 45 15 10 05 15 18 20 15 20 104§
AT4 56500 3000 280 270 o7 1.0 A7 55 60 85 70 70 20 18 20 15 40 T0-8
AT6 56500 280 270 260 10 10 47 55 60 150 140 135 28 18 20 15 62 108
RAB9 5500 265 255 260 07 10 37 45 50 215 205 200 35 18 20 15 130 7088
RABY-1 10500 200 290 280 0.7 10 32~ 45 50 215 200 200 36 18 20 15 130 T0-88
RATE 10-500 405 385 375 09 12 30 38 43 150 133 123 26 18 20 15 81 T0488
5TO 1000 MHz
AlB 10800 147 140 135 07 10 45 55 60 150 140 135 2 19 20 15 43 7108
All2 51000 160 150 140 09 1.0 25 A0 35 <10 300 -35 10 19 20 15 9 708
Al 51000 147 140 135 10 12 31 35 40 -20 =300 4C 10 18 20 15 9 71048
V4 10-1000° 160 150 145 07 10 28 35 39 80 70 €5 2 19 20 15 2 7108
AB3 51000 180 150 145 10 1.0 30 40 45 4D 20 20 15 19 20 15 14 7108
Al8-1  10-1000 147 140 135 05 1.0 38 50 55 160 150 145 30 18 20 15 4 108
AlS 51000 145 140 130 10 12 54 65 70  BS5 70 65 21 19 20 15 24 708
ABS 10-1000 105 95 90 0.7 08 60 75 80 100 80 80 24 19 20 15 30 7108
Al7 101000 120 105 100 07 10 60 75 80 153 14D 135 ar 18 20 15 4 71048
A8 30600 115 105 100 06 08 60 70 75 25 25 20 35 1.7 20 15 90 7108

1010000 115 105 100 06 08 65 80 s 25 25 200 35 1.7 20 15 90
Al8 101000 75 60 55 10 13 a0 105 #Wo 210 200 190 H 22 22 15 100 T08
10 TO 1200 MHz « HIGH GAIN « MULTI-STAGE
AB6-1 10500 275 260 255 07 10 27 35 40 150 145 140 27 18 20 15 65 7108

101000 275 260 255 07 10 30 40 45 150 145 140 a7 1 20 15 65
RAGS  10-1000 250 240 230 07 1.0 45 50 55 280 20 200 ] 20 20 15 130 T10-88
AB4 10-1000 260 240 230 08 1.0 30 38 43 80 70 6.5 ] 1.7 18 15 35 T0-8

10-1200 260 240 230 08 1.0 34 43 48 80 70 65 20 19 20 15 3
AG6 10-1200 285 220 210 07 1.0 40 50 55 150 140 135 : 16 18 15 64 7108
RAGG 101000 370 350 340 10 13 35 45 50 155 140 130 30 18 20 15 81 7088
2 TO 1500 MHz
A21-1 59200 150 140 135 05 10 28 35 39 -10 -20 -30 10 19 20 15 10 TO-8
A24 51500 200 190 18D 08 10 42 53 58 80 70 65 205 20 20 15 M T08
AZ51 10-600 135 130 125 05 07 30 35 40 90 @2 75 2 20 20 15 24 7108

21500 135 130 125 05 07 38 45 50 90 8D 75 2 20 20 15 24
A25 51500 100 90 80 0.6 1.0 60 75 80 9% 70 6.5 2 20 20 15 24 108
A26 10-1500 205 190 186 06 08 50 &5 60 140 130 125 2l 17 20 15 6 108
A2 101500 85 75 7.0 056 10 75 90 95 155 140 135 28 19 20 15 50 108
A28 101500 110 100 95 08 10 60 70 75 150 140 135 Pt} 20 20 15 45 71048
AZ8-1 301000 90 85 75 05 10 70 85 90 220 200 190 32 20 20 15 90 7108

101500 90 85 75 05 10 80 90 95 2200 200 190 R 20 20 15 90
AZ29 101500 B85 55 50 05 07 an 1oy 105 220 200 195 H 20 20 15 105 7108
RA26  10-1500 275 260 250 08 12 55 60 65 145 135 125 7 20 20 15 82 T0-8B
NOTES: 1. Specifications guaranteed to 71°C *Oulline drawings for these packages are on page 18 {Continued)
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Typical and Guaranteed Specifications (Continued)

Gain Power l]-.:tg;n‘ Intercept
Small Signal Gain Flainess Woise Figure Al 1dB Coinpression  Point VSWR
Frequency d8 +dB dB a8m dBm In/0ut oc
Range Min. Minn  Max. Max. Max.  Max Min.  Min. Max. Max. \Volis mA Package

Model MHz  Typ. 0/50C -54/85C 0/50C -54/85C Typ. 0/50C -54/85C Yyp. 0/50C -54/85C Typ.  0/50C -54/BSC Nom. Typ. Type'
10 TO 2000 MHz

A3I-1 102000 15 110 105 07 10 35 40 45 20 -40 45 9 20 20 15 9 T08
A3 5002000 95 85 80 06 08 45 55 60 30 20 20 15 20 20 15 14 T08
102000 95 85 80 08 10 45 55 60 30 20 20 15 20 20 15 14
A4 1002000 160 150 140 07 10 556 65 70 70 60 50 18 19 20 15 35 T08
A5 500-2000 100 90 85 06 08 60 65 70 90 70 65 2 24 22 1 24 708
102000 100 90 85 08 10 50 .65 70 90 70 65 2 22 22 15 A
RA36  100-2000 240 280 20 08 10 65 65 70 130 120 115 2 18 20 15 7 71088
A36 1002000 165 156 145 08 W 55 70 75 120 10 110 A 20 20 15 63 T08
RA38 2001800 160 145 135 10 12 60 67 70 185 175 165 p] 23 23 15 127 7088
2002000 160 145 135 10 12 68 75 80 170 160 155 3 23 23 15 12
A7 5002000 93 80 70 68 08 65 80 85 155 140 135 2% 22 22 15 45 T08
102000 93 80 70 U8 10 65 80 85 155 140 155 % 22 22 15 4
A3 101500 75 65 62 07 10 65 77 82 190 180" 175 30 22 22 15 6 7108
10200 75 65 Ry 07 10 75 90 95 190 180" 175 1] 22 22 15 6
A1 102000 95 85 75 .07 10 65 75 80 180 170 165 0 21 22 .15 65 108
A3 101500 75 65 60 07 10 80 90 95 20 200 195 H 22 22 15 90 7108
1500-2000 75 65 60 07 10 85 95 100 22 200 195 H 22 22 15 9

2 TO 3200 MHz
A3l 22400 90 82 78 06 08 45 58 53 60 45 40 19 19 20 15 19 7108
A1 22400 90 85 80 06 08 50 58 63 95 85 80 V4] 19 20 5 28 708
A341 15002300 145 137 125 06 08 57 &N 73 80 65 60 2 20 20 15 3 7108
A3G1 100200 162 150 140 07 10 60 70 75 120 10 110 P 20 20 15 & 7108
A362 1002000 150 140 130 07 10 60 70 75 120 110 110 PA] 22 22 15 6 7108
20002600 150 140 130 07 10 80 70 75 140 125 120 3 22 22 15 8
A3 1003200 115 105 98 .. 07 10 67 72 7 85 70 65 2 23 24 15 45 108
5 TO 500 MHz MEDIUM POWER CLASS A AMPLIFIERS
PAZZ 1030 125 115 110 08 10 80 95 100 260 240 245 38 20 22 4 9% 108
PA31 5500 145 135 130 05 07 70 85 90 25 20 20 33 20 20 15 91 T08
PA3 5400 145 135 130 07 10 75 90 95 245 280 2 H 20 20 15 130 T08
400500 145 135 130 07 10 75 90 95 245 25 20 H 20 20 15 130
PAS 1050 94 85 80 07 10 85 95 100 260 25 25 35 17 20 15 130 TO8
70500 94. 85 80 07 10 78 88 93 250 B35 285 35 17 20 15 130
PAG 10100 95 85 80 05 10 85 95 100 265 %0 250 35 17 20 2 150 T0-8
100500 95 85 80 05 10 78 88 93 %5 260 250 35 1.7 20 2 180
10 TO 4000 MHz MEDIUM POWER CLASS A AMPLIFIERS
PAIS 10500 135 125 120 05 07 70 85 0 270 60 255 3 23 23 15 216 7108
5001000 135 126 120 05 07 70 85 90 255 285 230 38 23 23 15 216
PAI0 101000 100 95 90 05 07 85 ¢4 100 25 20 200 36 20 200 15 95 T08
PAIO-1 101000 100 95 90 05 07 85 95 100 20 210 200 3 20 20 12 98 T08
PA12 104200 95 90 85 05 07 85 95 100 25 20 195 35 20 20 15 9 T08
PA33  200-2000 100 85 80 07 10 40 47 52 240 25 20 39 ) 20 15 150 708
PA3B2 2002600 85 75 70 07 10 45 55 60 285 20 214 K 19 200 15 180 708
% PA48 10004000 160 140 135 07 085 65 70 75 240 228 25 KS ] 20 22 15 22 T0-488
ECONOMY AMPLIFIERS
EAl 5400 150 140 130 < 05(Typ) 43(Typ) 05 265 -3¢ 13 <19(fyp) 15 10 T05
ER2 5400 140 130 125 <03(Typ) 57 (Typ) 90 65 NG 21 <i8(yp) 15 21 705
EAS® 200 kHz-500 MHz
EA7 520 95 85 o 08 10 60 65 70 160 150 140 28 20 2 15 60 T05
EAS32 5500 190 185 W5 05 10 36 40 45 10 100 920 4 20 20 15 X T05
EA542 5500 205 285 &5 08 10 45 &0 55 95 &9 60 2 20 2 15 5 7105
EA17 51000 115 105 100 07 10 48 55 60 135 10 105 2 19 20 15 4 705
EA15 51000 140 130 125 05 07 36 45 50 85 70 6.0 2 21 22 15 24 106

% NEW PRODUCT
NOTES:
1. Power output below 500 MHz is 17.0 dBm at 0° to +50°C and 165 dBm at -54° ia +85°C.
2. Specifications guaranteed to +71°C.
3. Same as EA2 except three external capacitors are required for 200 kHz 1 500 MHz frequency response.
*Qutline drawings for these packages are on page 18.
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Typical and Guaranteed Specifications (Continued)

Gain Pawer Ovipt Intercept
Small Signal Gain Flalness Noise Figure ALldB [;c‘mpresslnn Point VSWR

Frequency dB +dB dB dkm dBm In/0ut 0c

Range Min.  Min.  Max.  Max. Max.  Max. Min.  Min, Max.  Max. Volts mA Package
Model MHz  Typ. 0/50C -54/65C 0/50C -54/85C Typ. 0/50C -54/85C Typ. 0/50C -54/85C Typ. 0/50C -54/85C MNom. Typ. Type®
ECONOMY AMPLIFIERS + 5 VDC BIAS
EA5] 5250 170 160 155 07 1.0 30 35 A0 18 10 10 13 0 22 5 13 T105
EAB3 250 220 25 195 09 10 20 28 32 45 25 20 16 18 0 5 15 7105
EAS4 10:250 270 250 240 10 12 38 A% 50 50 40 20 16 i ¥ 5 ¥ T05

"Outline drawings for these packages are on page 18

Mounting Inséructions

Along with goed RF grounding, ccod thermal conduction must
exist between the TO-8 ampliier and the microstrip board on
which it is mounted.

Thermal conduction is most efficient when the TO-8 is
mounted onto a printed wiring board having a ground plane

An alternative method for mounting our products is the use

of a conductive epoxy preform that is currently used in our
cascaded amplifier products (see Figure 2). The preform is

magie of a conductive material and must be ordered directly
from Ablestik Laboratories, 833 West 182nd Street, Gardena,

that is heat sunk lo the enclosure. TO-8 amplifiers that draw California 80248. Telephone: (213) 532-9341.
high levels of current such as W-J power amplifiers, which
dissipate higher levels of heat, must be heat sunk in this
manner.

Watkins-Johnson CGompany employs two methods of
mounting TO-8 packaged devices. These methods 2re
mounting brackels or epoxy preforms. Mounting bracket kits
are supplied at no charge with all TO-8, TO-8B and TO-5
amplifiers, altenuators, limiters, and similar components.
(See Figure 1)

Preform Part Numbers:
TO-8 P/N 209851-002
TO-8B P/N 209851-005 KA P/N 410407-002

Epoxy preforms have the advantage over mounting
brackets of being more space efficient and are able to
conform to the TO-8 to PWB interface, offering the besl
possible grounding connection.

Figure 1. TO-8 Mounting kil for standard TO-8 packaged devices.

Similar mounting kits supplied with TO-5 and TO-8B type products. amplifiers.

TO-5 Preforms — Not Available

Figure 2. Epoxy preiorm mounting procedure for TO-8 and TO-8B type
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Dimensions are in inches (milimeters) Clamp amiplifiers to board with @ minimum force of 20 to 30 Ibs. while curing the
preform at 125°C for two hours. Do not solder leads unlil after the epoxy is cured.
Package | Package
Type A 8 c D E E G e Type A B c Drawing
TO-8 0859 0687 0343 0520 0455 0260 0078 C.086 TO-8 0.43" 0.53" 0086 1)
TO-8B  1.005 0875 0437 0660 0557 3300 007% 0110 TO-8B 0.53” 063" 008 (1
T0-5 0750 0580 0290 0390 0330 01985 0070 0085 KA 0.50" 0.50" 006 (2)




Wideband
GaAs FET

Feedback
Technology

This series of GaAs FET amplifiers is designed for maxiriium
bandwidth such as 1 to 4 GHz and 2 to 8 GHz using resistive
feedback. The amplifiers are available with one, bwo, or three
stages of amplification depending on the modei. These
devices have an average of 7 dB per stage and noise figures
of 4 to 6 dB. These amplifiers operate off <iihera 5, 12 or 15
volt supply.

Typical and Guarantezd Specifications

Gain Power Dutput Intercept
Small Signal Gain Flalness Noise Figure Al 1 dB Compression Paint VSWR
=B dB dBm dBm In/0ut nc
Frequency
Range Min. ~ Min. Max.  Max Max.  Max. Min.  Min. Max. Max. \lis mA Package
Model MHz  Typ. 0/50C -54/85C 0/50C -54/85C Typ. R/DOG -54/B5C Typ. 0/50C -54/85C  Typ. 0/60C -54/85C Nom. Typ. Type*
A32 012 100 90 85 07 10 35 40 45 150 135 130 x 18 20 15 % 708
A1 14 80 70 65 07 09 45 50 55 120 110 105 25 21 22 5 3 108
M- 1-4 90 80 75 0OF 10 35 47 52 180 170 165 R 20 21 120 T08
EAM] 14 80 70 65 07 09 35 &0 55 120 110 105 23 21 22 5 3 T05
EA4l-1 14 80 80 75 07 09 35 50 55 190 175 170 0 20 21 § 6 7105
KA41 14 85 70 65 07 09 40 50 55 120 110 105 2% 21 22 b 3 KA
KA41-1 14 B5 75 70 07 10 40 48 53 190 170 1A% 0 20 21 12 70 KA
KA43 4 20 185 180 08 120 seAf b3 58 115 105 g5 2 21 23 5 115 KA
RA43 1-4 20 185 180 09 12 45 53 68 120 105 a5 2 20 20 5 15 71088
RA44! 05 150 140 135 11 122 680 70 75 190 140 170 28 21 22 15 120 T088
AdS 14 175 165 185 08 10 45 55 60 195 {80 170 9 21 22 15 120 7108
A5 1-4 175 165 155 08 10 41 &0 55 a0 125 120 % 19 20 5 & T08
KA45 1-4 175 165 155 08 10 45 55 60 190 180 170 D 21 22 15 120 KA
RA4G 14 B5 240 A5 08 1D 45 &2 EF 190 1700 165 D 20 21 12 155 710488
KA48 14 160 145 140 07 08 55 70 5 240 25 215 K<) 20 22 15 25 KA
KA53 5 210 195 180 09 12° 45 53 58 115 105 a5 2 21 23 5 115 KA
RAS3 15 210 195 180 09 12 45 53 58 115 105 85 2 21 23 5 15 10488
2T0O 6 GHz
AB1 26 75 65 60 07 09 22 43 48 125 110 105 25 20 21 5 % 108
AG1-1 26 go 70 65 07 0% 34 42 47 200 185 180 a 20 21 & 7 708
KAGI 2-6 75 65 60 o7 ng 35 4H 80 120 105 100 oo 21 22 5 I KA
KAg2 26 150 130 125 08 1.1 40 50 55 125 105 100 25 21 22 65 65 KA
RAG2 26 160 140 135 07 10 40 50 55 130 120 & 28 20 20 5 By TOHB
KAB3 26 185 165 155 i 120 85 7D 75 130 11D 5 25 22 23 5 12 KA
KAB3-1 26 200 170 160 10 12 55 70 75 160 130 125 kY 22 23 5 1 KA
RAB3 26 185 165 155 10 12 8% 70 75 130 100 95 2 22 23 5 120 71048
RAB3-1 26 190 165 <55 10 122 55 7D 75 160 150 125 kY, 22 23 5 120 7088
KABS 26 W5 125 120 10 12 45 60 85 195 170 165 2% 21 22 12 115 KA
KAGS 26 20 170 160 11 13 50 65 0 200 170 165 D0 22 23 12 20 KA
KAGS 26 130 15 110 08 10 60 75 a0 25 205 195 2 20 22 12 25 KA
KA82! 248 135 120 115 08 10 45 55 66 130 115 110 P} 21 22 5 % KA
NOTE:

1. Prefiminary specifications.
*0uliine drawings for these packages are on page 18.



Miniature Flatpack Amplifies

For stripline or microstrip designs, W-J offers the performance an A5 becoimes an FA5, and L1 becomes an FL1, etc. The
of mast of its TO-8 amplifiers in an opticnal hermetically following s a list of models currently available in the flatpack
sealed MIC flatpack. For ordering purposes these modules package. For any model not listed, please consult Watkins-
use an “F" prefix to denote this package style. For example, Johnson Company directly.

Flatpack Cascadable Amplifier Devices

Model Model Model Model Model Model Model
Al A18 A32 A54 A70-2 AB3 G34
A3 A18-1 ARG A5S AT1 AB3-1 L1

A5 A21-1 A33-1 AS6 AT2 ABB 12
A5-5 A24 A34 AB7 A73 AB7 L34
Ab-6 A25 A34-1 AB3 AT4 A87-1 LAY
Al A25-1 A35 Ab4 AT4-1 A87-2 LA17
Al1-2 AZ7 A35-1 ABS A74-2 AL7 LG1
A2 A28 A37 ABB-3 A75 G1 LG30
Al5 A28-2 A51 A70 A75-2 G2 PL30
A16-2 A31-2 AS3 A70-1 A75-3 G30 RA36
A7 ATT
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Amplifier Outline Drawings

DIMENSHONS AHE IN INCHES (MILLIMETERS).

ALL DIMENSIONS ARE XXX + 005 UNLESS OTHERWISE STATED.
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RELIABILITY AND SCREENING

Watkins-Johnson Company's proven product line and experienced high reliability team can aive maximum quality per doliar,

reduce risks, and minimize the required amount of interface effort to get an order placed and shipped.
Our technical and management personnal have a thorough understanding of the impoiance and complexities of quality

and high reliability requirements. To mexe it easy to meet reliability, cost, and schedtiic needs we offer several approaches 10

select from to satisfy any particular application:

1. Standard Product Line

2. S Series” Standard W-J Screening
3. Standard Hi-?el Options

4. Custom [)aveloped Programs

HIGH QUALITY STANDARD *RODUCT LINE

THE NUMBER ONE PRIORITY IN WATKINS-JOHNSON'S
CASCADABLE AMPLIFIER PRODUCT LINE IS SUPERIOR
PERFORMANCE AND QUALITY. Quality and reliability are
designed and built in, not added on. Industry budaei
objectives are met through slandardization, autormation, and
efficienty of operations, not by taking compromising short
cuts in the design or manufacture of the product,

Our standard line of thin-film cascadeble amplifiers is
designed and manufactured lo meet the reliability and
screening requirements of MIL-M-538510 and MIL-STD-883
(Class B of test method 5008) for RF hybrid microcircuils.
Standardization of product flevws and high levels of quality
moniloring allow the amplifiers to be manufactured with all
the considerations desired for high-reliability applications,

The construction of the Watkins-Johnson Company
amplifier series involves the highest levels of thin-film and
hybrid microcircuit design and construction technology, The
thin-film metlalization is produced by using a computer-
controlled, high-vacuum, multi-target RF sputtering syster:
for both resistor and conduclor melalizations. A residua’ gas
analyzer is utilized for added process control on every run.

All conductor traces are gold metalization. The thin-film
resistors are formed from tantalum niiviae and are
passivated at high temperatures tc vield excellent long-term
stability. The resistor compositics is such that there is less
than 150 ppm/°C of change in resistor value over the full
operaling lemperalure rang:.

Thin-film circuitry offers very precise control of resistor
and circuit patterns. Tiin-film inductors, etched on the
substrate, yield a high degree of repeatability from unit to
unit.

All RF transistors are bonded 1o the substrate using a
specially daveloped gold/silicon eutectic die attach
process. This process eliminates the need for scrubbing the
thin-film gold and results in superior adhesion and more
uniform contact which, in turn, gives belter reliability and
neat transfer.

The wire interconnects are made utilizing thermocom-

pression‘and thermosonic gold-ball wire bonding processes.

The RF die wire bonding equipment is cuslom designed by
W-J to obtain superior quality over thal produced by
standard commercial bonders.



Thin-Film Inductors
Line resolutions typically
within 0.2 mils for high
circult-to-circuil repeatability.
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QUALITY AND RELTABILITY IS DESIGNED

ANE: BUILT IN

Sputtered Gold
Metalization

RF snultered thin-lilm gold
for eptimum adhesion,
«speatability. and
conductivity.

Transistor Bonds
Gold transistor pads are not
subject lo corrosion and
provide maximum reliability
with gold ware inter-
connections by eliminaling
bimetallic interfaces

Transistor Attach
All BF dig are Au/S)
autectically attached with a
specially developed process
and equipment that results

in superior adhesion and

unitarm eleclrical

contact.
Package
High quality gold-plated
kovar header with a
hermetically welded solid
nickle can.

Wire Bonus

All wie bonds are gold ball
Ikesmpcompression or
tharmosanic to eliminate
intermetallic failure

modes.

Thin-Film Resistors
Stabilized and passivated
tantalum nitride resistors
giving high accuracy,

Capacitor Attach
Capacitors are attached
using a reflow solder
process under lorming gas.

Substrate Afinch

Polished giutnina substrate
is eutecically attached ina
forming gas environment
utiizng a gold/tin preform 1o
grovide excellent adhesion
and ground plane contacl.

Chip Capacitors
Ceramic chip capacitors
provide minimum thermal
expansion mismatch with
the alumina substrate,
preventing solder joinl
fatigue during power and
thermal cycling.



PROGRAM MANAGEMENT AND ENGINEERING TEAM

DEDICATED PROGRAM SUFFORT IS THE RULE, NOT THE EXCEPTICON

Walkins-Johnson's Cascadable Amplifier Product Line has a
full-time staff of program managers and technica! and
administrative support personnel. This dedicated group has
the experience and capabililies for suppating your program
and high reliability needs. Every prograrii and customer has
an assigned program manager and engineer who is
responsible for the proposal and for managing and carrying

oul all of the contract commitments. This continuity greatly
minimizes risks, miscommunications, and customer costs.
The specific responsibilities of the program management
group include: custon=r support for program and technical
needs; technical quatity and engineering feedback to the
standard product ine; contract administration; program
management. aad customer interface during the contract.

PRODUCT LINE QUALIFICATION PROGRAM

In addition to guality conformance inspections performes for
many of Watkins-Johnson's specific customer contracts,
Group B, C and D inspections per Method 5008 (inodified) of
MIL-STD-883 are performed as an ongoing part ot the
product line's qualification program. These QCI inspections
are an integral part of the MIL-STD-883 and MIL-M-38510

product line qualification requirements and provide generic
data to satisfy many customer's program qualification needs
without the normal expense. This data also provides an
important source of technical feedback 1o the design and
production departments where it is utilized lo continually
upgrade the quality of the product.

RELIABILITY OCFTIONS

S Series

Walkins-Johnson Company's standard screened line of thin-
film TO-8 amplifiers (“S Series”) provides a cost and time
effective approach to meeting the requirements commonly
found on airborne applications and high MTBF ground
equipment. The screening is per MIL-STD-883, Method

5008, as detailed on the following page. All staridard TO-8 and
TO-5 models are also available in the S Series” version,
These units also serve well in developrnenial phases of

higher scope programs.

Custom Hi-Rel Programs

In applications involving more difficult software/system
requirements and critical schedules, the Hi-Rel Enginesring
Group is available to establish and carry out all program
requirements. As described above, they have extensive
experience in supporting specialized and high-scope needs.
This expertise can also supply screened cascaded amps
with SMA connectors for high-reliability programs. Our
experience includes extensive programs for full space
requirements.

Standard Hi-Rel Options

When requirements call for more than S Series”, cost and
schedule can still be improved by taking advantage of our
standard Hi-Rel options. Some of the many options that are
available include: transistor SEM: screened piece parts;
100% nondestruct bond pull; preburn-in electricals;
mechanical shock; X-ray; PIND; extended burn-in; delta
calculations; and lot quality conformance testing (Groups A,
B, C, and D).

Screened Picce Parts Program

Watkins-Johnson Company maintains a large standarized
inventory of Hi-Rel screened piece parts because of our
leadership in space programs and consequent large volume
of Hi-Rel business. Three to five moniths of leadtime can be
savad by ulilizing this inventory. There is also the advantage
ul plece parts with a large extensive lest data base and a
proven record of reliability. The screening performed meets
or exceeds the device evaluation requirements of S level
screening of Method 5008. Amortization of the sample
testing across the large quantities that are regularly
processed maximizes cost effectiveness for high-level
programs,
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Amplifier MTBF

Reliability is built into every Watkins-Johnsen amplifier. The
table to the right presents sample calculated MTBF
predictions for a representative W-J TO-8 amplifier. The
calculations are based on an S Series level of screening.
Other amplifiers in the product line do not typically vary by
more than a factor of 2. There are several variables in the
MIL-HDBEK-217 formula that are open to manufacturer's
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assumptions and interprelations. W-J's predictions are A
conservalively safe, and you can be assured that aur design
and manufacturing technology provide the bestreliability e L = == 7 ~ s
available. : o FAILURE RATL ' '

\FR A0 R
W-J “S Series” Screening (Methods refer to MIL_-STD-883)2
Test Method Condition
Element Evaluation & Group D Tast 5008 Sample!
Transistor Wafer Qualification Test Lot Sample!
Process Control and Monitors 5008; 2011; 2019 Sample’
Preseal Eleclrical Tes! Per Appiicable Document
Production Internal Visual WI-146505 100% B!
Quality Assurance Internal Visual WJ-148505 1006% B°
Stabilization Bake 1008 B: 24 hrs,, +125°C
Temperature Cycle 1010 B; -65°C 10 +125°C
Conslant Acceleration 2001 B. 10,000 g's, Y; axis
Seal Tests 1014 100%
Burn-In 1015 B; 160 hrs., Tg = +71°C
to +125°C
Final Eleclrical and Group A Test Per Applicable Document
External Visual 2009 100%
PDC Evaluation WU-136948
QCI-Group B and C Tests 5008 | Sampler

NOTES:

1. As defined or modified by W-J standard procedures for microwave hybrid MICIGTIrCUits

2. The S Series screening process differs from MIL-STD-883. Class B as follows: 1) Internal visual
inspection is pnrmrmr-d in agcordance with W-J 146506 insiead of Method 2017, 2) Stabilizalion bake
and temperature cycling are conducted per Condition B hslead of Conditian G of the respeclive
methods; 3) Constant acceleration is conducled per Candition B Instead of Condition E ol Methad 2001,
and 4) The 96 hour time constraint between burn-in and final elecirical tesling per Methad 1015 is not

guaranteed,

no




MANUFACTURING AND SCREENING FI.OW CHART
FOR HIGH RELIABILITY PROGRAMS

OPTIONAL SCREENING BEYOND “S SERIES" ARE REPRESENTED BY DOTTED ENTRIES

J_i- ELEMENT EVALUATION AND GROUP D TESTS

1 ]ADDITIONAL PIECE PART SCREENING
TRANMSISTOR WAL LR QUALIFICATION TEST LOT

KIT PARTS, TRACEABILITY, AND DOCUMENTATION

ASSEMBLY

ASSEMBLY AND QUALITY ASSURANCE PROCESS
COMTROLS

100% PRESEAL ELECTRICAL TEST

100%MNON-DESTRUCT BOND PULL

L1

r=a

0% PRODUCTION INTERNAL VISUAL

L

100% QUALITY ASSURANCE INTERNAL MISUAL
| CUSTOMER SOURCEINSPECTION

b e

="
i J DA SAMPLE

SEAL AND PRINT

STABILIZATION BAKE

TEMPERATURE CYCLE

CONSTANT ACCELERATION

L HH FO

SEAL TESTS
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bdd

PIND

x|

RADIOGRAPHIC INSPECTION
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Ced | Ll

H H

BURN-IN
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Specifying

High-rel Mixers
and Amplifiers

While the subject of this arlicle iz a
slight departure from that of toc asual
Tech-noles Lopic, it is, nevertheless,
important Lo acquaint the veader with
high reliability — a subject thal is very
much a part of the microwave indus-
try, The specifying of high-reliability
(hi-rel) items may sometimes be a
mystilying process to vendor and
equipment user alike, bul it is impor-
tant that designers, manufacturers,
buyers and end users of microwave
eleetronic equipment be aware of the
various methods used to specily hi-rel
products, what documented specifica-
tions entail in the way of testing, and
the risks, in time and cost, of aver- or
under-specification. This article deals
mainly  with the specifying of
mixers and RF hybrid amplifiers.

A hi-rel part is generally specified to
ensure that its failure rate salisfies its
intended use. The 1979 Environ-
mental Stress Sereening of Electronic
Hardware Conference (ESSEH) con-
cluded that failures could be mainly
attributed to improperly constructed
hardware and misapplication of the
product. The goal of stress sereening
is to find flaws before a part is included
in a sophisticated spacecraft, weapons
system, or other high-performance
electronic hardware. Since there is
presently no universal standard for
Lesting every type of microwave com-
ponent and subsystem, and since there
is no authoritative data base wilh
which to compare test results, designers
have developed their own sel ov rules
and procedures from which are selected
those that best deseribe ithe desired
screening tests, These rules and pro-
cedures are often dictated by the
designer’s client andfor mandated by
various military standards (MIL-STDs).

MIL-STDs have been established to
standardize test methods and screening
levels for general types ol hardware
(see Table 1). Unfortunately, they
frequently become ouldated or fail to
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cover a specilic hardware type. Military
standards are not “hard and fast™ iules
for testing, but, instead, are wrilten to
allow some latitude in the methods
and levels of Llesting. For example,
MIL-STD-883B, Methos 5004 .4 states:
“This method establishos sereening of
microelectronies to assist in achieving
levels of quality and reliability com-
mensurate with the intended applica-
tion.”

There ave three distinet levels of
scresning tests: Class S, Class B, and
Class C. Class S represents the moslt
stringent testing and Class C the least
stringent. MIL-STD-883B, Method
5004.4, also states: “Since it is not
possible to prescribe an absolute level
of quality or reliability which would
result from a particular screening lovel
or to make a precise value judgnent

MIL
Specificatians Purpose anct Application
MIL-STD-883
Test Methods
and Procedures
far Micro
electronics

Swandoardizss envijonmental
seeemy for 1C' and hybrnids and
Lignasts series ab tests for 100
percent screening and sample
testing for gualification and
preduction lat scoeplance test:
g QCH

Standardibes enviranmental
serggng for genardl slecteonic
GOmpanEnts

MIL-STD!202
Test Muthods
for Blecironic
anu electrical

A

MIL-M-38510 Estabilishirs guidelines for tiybeid
Geniral physical design and the environ
Specification ment within wihich the bybnd

fot Microciroiits i manutactured, including

dpcymuntofipn '

MIL-M. 7B837 Standurdrzes general renquirements

Geneara! fat RF mixens including mani
Specitication tacturing and qualilicstion

for RF Misors Ui ermenty

MIL-5 19500 Detines protluct sauicance levels

Genieral for JAN, JANTIC JANTXY,

Specilication antl JANS serniconduttar

for Semi- clewices

conductor

Bevices

MILHDBK 217C Proadis formulas and data tor
Reliabiliny Poe sateutating the taluce rate/
dintion ot Elec WMTHF ol ¢luctronic com.
tronie Equipmenit - popeuis snd systems

Table 1. Primary mixer and hybrid
amplitizr military specifications.

on the cost of a failure in an anticipated
application. . .the method provides
flexibility in the choice of conditions
and stress levels to allow the screens to
be [further tailored to a particular
source, product or application based
‘on user experience.”

Users Must Request
Proper Screens

Users of hi-rel parts must provide the
proper tailoring of screening methods
and levels wnen making a hi-rel request.
Often, 2 ui-rel request specifies more
than is needed for the intended applica.
tior, resulting in high costs for un-
necessary screening. It was pointed out
in the 1979 ESSEH that the manu-
facturer is in the best position to deter-
mine what sereens will be most effec-
tive for his tvpe of hardware, Il is
risky for a vendor to change his fabrica-
tion process simply to meel customer
specifications. Such a change means a
departure from familiar construction
technigues to procedures whose results
are not yet proven.

The customer should be féxible in his
hi-rel requests. Also, a design engineer
knowledgeable in hi-rel can be in-
Muential in determining realistic needs,
and in making recommendations to
both customer and manufacturer.

Screening and Reliability
Relationships

A screening test causes a Ylaw to be-
come a failure, but quality assurance
and process control should be aimed
toward preventing and finding poten-
tial failures before they enter the
sereening process. Screening inereases
the expected mean lime beltween
failure (MTBF) of the final product
(see Figure 1), but at some level (point
B), the retum on invastment begins to
decline. The specifier must decide
when the increased reliability warrants
the added exyense. Screening the com-
pleted iterns yieldsa higher return than
testing  piece parts (individual com-
poneints) or subassemblies.

-+—PDINT B

{MTEF

POINT A —e

SCOPE/COST

Figure 1. Screening increases the ox-
pected MTBF of the final product.




Overstressing a part can reduce its
MTBF (see Figure 2). Screening tests
which exceed the design limits of a
piece of hardware may weaken some
part of the assembly. The resulting
MTBF figures fail to indicate the com-
ponent’s reliability in the intended
environment, thus needlessly adding
cost and time.

-
IDEAL

HANGE

MTBF

I
.|
i
1
I
|
I
|

SCREENING LEVEL

Figure 2. Overstressing a part con reduce
its MTBF.

An optimum screening level exists for
each hi-rel item, which will minimize
total system cost (see Figure 3). A
typical $100 part may require $50 in
testing to reach point A, but an addi-
tional $250 to reach point B. The
relationship shown in Figure 3 is
similar to that shown in Figure 1, but
determining the screening level also
depends on the expense of locating
and repairing a system failure, which
includes lost business, reduced mission
effectiveness and fixed overhead costs.
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Figure 3. An optimum screening level
exists for each hi-rel item, which will

minimize total system cost.

Sereening must maximize potential
failures to control the cost of a hi-rel
part. The proper sequence must be
determined through empirical data
developed by the vendor (see Figoie
4). Also, costs can be minimized by
using the vendor's in-house standards
rather than implementing new and
untried fabrication methods and fest
procedures.

Specifying Hi-rel Hybrid
Microcircuits

The trend in the design of RF com-
ponents and thin-film RF and micro-
wave mixers is to use hybrid micro-
circuit construetion and manufacturing

techniques. These ecircuits, which are
called MICs (microwave integrated cir-
cuits) by many manufacturers, e
being procured with an increased
interest in reliability. In spite of the
well-established use of the hybyids, the
best way to maximize ost/quality
value while minimizing manufacturing
and procurement cyvies is still un-
known,
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SCREENING TESTS

Figure 4. Screening must maximize
potential failures to control the cost of
a hi-rel part.

A hvbrid microcircuit consists of a
single-package «¢lectronic subsystem
utilizing a substrate, with film inter-
connects znd some film passive com-
ponents, onto which unpackaged dis-
crete sctive and passive components
are attached. Low-frequency linear
and digital hybrids have been popular
since the late 1960, even lor non-
military applications.

Because of the microwave industry’s
specialized nature, it has been isolated
from the general semiconductor com-
ponent developments from which the
hybrid has evolved. As a resuli, it has
taken more time to adegt the new
manufacturing technology. In addition,
the design of hybrids for microwave

applications are difficult to modify for
optimum manufacturing. Unlike low-
frequency components in which para-
sitic effects can be neglected, the per-
formanece of an MIC depends more on
its physical configuration.

Today, most of the hurdles have been
overcome and an increased number of
new designs are using microcircuit
techniques with inecreasing advantage
and confidence.

Figure 5 shows a typical cascadable
amplifier arvangement. Hybrids of this
type are inherently more compatible
with hiph-reliability applications than
their srinted-circuit counterparts. Most
significantly, the number of inter-
connects (potential weak links in the
reliability chain) is reduced by a factor
of two to four. Furthermore, all of the
components in a hybrid are in a small,
common, hermetic package. The same
production facilities used for astandard
product line can also produce high-
reliability units. The best manu-
facturing philosophy establishes a high-
quality base on the standard line. Most
high-reliability requirements should be
able to be met through additional pro-
cessing or testing rather than changes
in the manufacturing procedures.

Hybrid Screening

Since the hybrid microcircuit extends
from the semiconductor industry, two
previous MIL-STD documents are used
oy all experienced hybrid customers
and manufacturers: MIL-STD-883,
“Test Method and Procedures for
Microcircuits,” and MIL-M-38510,
“General Specifications for Micro-
circuits.” Since ‘883" and “38510"
provide such appropriate industry
standards, less applicable documents
(such as MIL-STD-202 and MIL-STD-

Figure 5, Typical cascadable amplifier arrangement.
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T50) merely add time and cost to the
specilying/manufacturing cycle.

MIL-STD-883 compiles the many
environmental tests, electrical tests,
and process controls to which any
semiconductor-based electronic com-
ponent may be subjected to detect
quality and reliability problems.
Methods 5004 and 35008 of this
standard suggest tests to be performed
on a 100-percent basis (testing of each
and every part) to screen potential
failures. In particular, Method 5008,
the more current section, is being
adopted by the hybrid industry.

Ninely percent of all hi-rel hybrid
microcircuits are currently screened
to the Class B level of Method 5004 or
5008, with minor variations according
to the specified product and applica-
tion. Because of the widespread wse of
the hybrids and the resultant standard-
ization of sereening, both customer
and manufacturer beneiit with lower
costs and better test correlation. For
these reasons, the continued use of
MIL-STD-883 is very important.

Screening, and monitoring of fabri-
cation processes can be applied during
three stages of production: on the
individual parts (piece parts) that go
into the assembly, during manufacture,
and after a unit is sealed and lunc-
tionally complete. The relative costs
usually decrease for these successive
stapes, unless a well-identified vield or
reliabilily problem exists that can be
best addressed at a lower level,

Because the extremelv small hybrid
piece parts, such as silicon chip bipolar
transistors (see Figure 6) and multilaver
chip capacitors, have no attached leads
or packages, screening at this level is
very expensive. Due to the unigqueness
of small, unpackaged and leadless
devices, the customer needs to be

especidlly  well informed about Llhe
necessity of sereen requirements at this
level of manufacture,

Chip transistors can be tested by scan-
ning electron microscope inspection,
100-percent visual inspection, 100-
percent DC probing, visual and sheer-
strength testing of die altachability,
wire bonding test, zid burn-in or life
tests. The sample testing is performed

on a waler or on a wafer diffusion lot

for qualificition.

Chip capacitors can be screened by
100-percent electrical Lesting (dielectrie
wihistanding voltage, insulation resis-
tance, and dissipation factor), 100-
percent visual inspection, and sample
bondability testing. Life and burn-in
tests can be performed, but these are
expensive and time-consuming. De-
laminalion and voiding problems can
be detected through destructive
physical analysis.

Piece-part screening usually extends
schedules by three (o five months,
Sinee many prograntss cannot tolerate
this type ol deley, hybrid manufac-
turers should establish. standard in-
house  specifications, Tor additional
sereening - on  Lheir standard parts
inventoey, based on their customers’
most common needs. They should also
maintain an in-house stock of sereened
piece parls. Customers must assist by
forecasting upcoming needs as early
as possible.

Sereening can also ke applied during
manufacture. This type of screening
includes pre- and post-process desiruct
sample monitoring, and post-nrocess,
100-percent nondestruct screening of
component attachment and wire bond-
ing. Hybrid manufzcturers have a
responsibility to provide their custo-
mers with an established level of pro-

Figure 6. Because hybrid piece parts, such as silicon chin transistors, have no attached
leads or packages and are extremely small, screening at this level is very expensive.
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cess guality control based on the best
known common denominator of custo-
mer needs. Screens which are more
stringent than those established by the
manufacturer  will, therefore, be
expensive.

The third and best stage to screen a
hybrid is alter it has been sealed.
Screening at this point produces the
highest meun Lime before failure per
dollar ratio. The most cost-effective
sereens  are  uo manufaclurer’s own
adaptlation oI Method 5004 or 5008 of
MIL-8TD-583 (as shown in Table 2).

Teat Muthod Condition

ihternal visual 20017 8 modilied

Statmbzation hake 1008 0; 24 hre 125°C

Temperature dycle 10100 B;-55'Crwe125°C

Acceloration 200 BI10.000Gs Y1

Seal, tine and grots 1014 ACSx10" at

MLTEC

B 1601w T, =85

10125 C

App, Doc. Per appligable
tlocumagnt

HBurman 1015
Final eléctrial

Extornal visual 2008

Table 2, Typical RF hybrid basic screen-
ing per method 5008 of MIL-STD-883.

MIL-5TD-883 leads to several standard-
ized screens ineluding: internal visual
inspection, bake tests, temperature
eyele tests, centrifuge tests, fine-and
gross leak Llests, burn-in, and external
visual inspection. Method 5004 states:
“The wuser is cautioned to collect
experience data so that a legitimate
value judgment can be made wilh
regard to the specification of screening
level.™ Again, the manufacturer usually
has the best experience data.

Although internal visual inspection is
the only screen in Lhis sequence prior
Lo seal, it is performed after completion
of an otherwise functional unit. Method
2017, the only appropriate MIL-STD
internal visual specification for hybrid
microcirceuits, s comprehensively writ-
ten lor a “‘typical” unit. It must be
modilied and amended for unigue
piece paris and other aspects of specific
applications. The detail specifications
sheuld call for internal visual inspec-
ton according Lo the manufacturer's
approved standards in compliance with
the intent of 2017.

Stabilization bake and temperature
evele tests are listed in Methods 5004
and 5008 with test condition level C
(150°C and -65° to +150°C, respec-
tively). Level A (75°C and -55°C to
+85°C) or level B (+125°C and -55°C
to +125°C) should be specified for
most  hybrids  with multilayer chip
capacitors or other large components,
substrales and packages, and relatively
hard attachment allovs,

The general screening levels. which
were somewhat arbitrarily chosen for



MIL-STD-883, originally addressed
only monolithic circuits which do not
possess the special conditions of
hybrids, Similarly, a suggested constant
acceleration level of 30,000 G (Con-
dition E) was originally selected only
for siressing wire bonds on mono-
lithics without large mass components.
Hybrids should only be stressed at
5,000 or 10,000 G (Condition A and
B, respectively). Excessive slress Lest-
ing can actually reduce the MTBF
of the components.

For cost considerations, pre-burn-in
electrical tests should only be specified
if a critical parameter drift is of con-
cern. Bum-in temperature com-
mensurate with a maximum operating
junction temperature of the highest
stressed active device must be selected.
A typical bumn-in time for hybrids is
160 hours (one week) the less
common Class S level testing yvequires
240 hours! -

Differences Between RF Hybrids
and Non-RF IC’s

It is vital to understand the electrical
and manufacturing construction dil-
ferences between non-RIE integrated
circuits and RF hybrids relative Lo cost
and type of testing. For example, a
lot of non-RF integrated circuits may
only require 30 minutes for complete
testing. One lot of 100 RF hybrids
with a similar number of tested para-
meters and with customer-specified
(rather than manufacturer standard)
electrical testing takes two days of
senior technician time plus supervision
and engineering consultation. To maxi-
mize product value, customers should
utilize  the manufacturer’s standard
testing or, al least, carefully seleet the
number and type of test points,

Radiographic (X-ray) inspection, which
is specified by approximately 15 per-
cent of RF hybrid users, is relatively
inexpensive to perform bul can pro-
duce very expensive yield losses, since
radiographic detail may vaguely show
possible flaws that will not affect the
operation of the part under test. Strict
adherence to X-ray inspection rejeclion
standards will often cause many good
parts to be scrapped. Since il can very
effectively  determine catastrophis
damage occurring after internal visual
inspection, X-ray testing is gercrally
performed near the end of the screen-
ing sequence. Because of the ambiguous
nature of X-ray images, the inspection
parameters and accept/reject levels
should be sparingly and carelully
chosen. This exemplifies the need Lo
prevent misapplication ol slandards
which could result in a very poor
MTBF return per invested dollar.

Particle impact noise detection (PIND)
testing, one of the newest sereens, is

now being specified more often. PIND
detects loose particles within sealed
units by electronic monitoring through
an acoustic coupler while the device
is vibrated and mechanically shocked.

The buyer (customer) of sieclronics
parts will sometimes regiiest a customer
source inspectlion, in which the buyer
sends his own ipspector to observe
certain phases of the fabrication pro-
cess and to inspect test data and ob-
serve the taking of test data.

Customer source inspeclion is recom-
mended only when the buyer has no
experience with a particular manu-

faclurer’s product or knows of recent
problems thal warrant moniloring.
Government source inspection (similar
to customer source inspection, but
with government inspectors) seldom
contributes to the quality of the pro-
duet if customer source inspection has
already been performed, and can
significantly contribute to schedule
delay and costs.

Table 3 summarizes the cosls and
schedule impact of most of the standard
screens for both mixers and RF hybrid
microcircuits. A detailed description
of thz sereens and their purposes is
showr in Table 4.

HYBRID AND MIXER
ADDED SCOPE OPTIONS

TYPIZAL RANGE OF ADDED
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Table 2. Cast and schedule impact of standard scroens (based on a typical lot of up to 75




Stabilization bake

® A redistribution process for impurity atoms, follow-
ing assembly and seal.

® Believed 10 be most effective when followed by
thermal shock and bura-in.

® A low-cost screen.

Temperature cycle/thermal shock

® Temperature cycling allows for an ambient dwell
period between extremes; thermal shock has no
dwell period and induces higher stress,

® Intended to produce stress due to differences in
thermal expansion of the materials in the assembly.

® Exercise solder joints, welds, bonds and package
seals. Also test adhesive quality of interface between
trace and dielectric material on microsteip/stripline
designs.

® A low-cost screen.

Constant scceleration

® Hybrid screen to detect weak bonds, poor com-
ponent mountings, and poor substrate attach.

® A moderate-cost screen.

Hermaticity

o For gross leak, a fluorocarbon immersion technique
is used {1X10°° atm cc/sec). For a fine leak, 2
helium tracer gas is detected with a mass spectro:
meter {1X10°® atm cc/sec. typical).

o Both tests performed on hermetic designs to screen
hardware which could have moisture o other
package contaminants.

@ A moderate-cost screen.

PIND testing (particle impact noise detaction}

& Vibration of the packaging wki'e Sionitoring hoth
visually {oscilloscope) and audib!y for loose particles
inside the package.

® Sensitivity standards for particle size yet undelined
in the industry and test results are {requenily non-
repeatable and smbiguous.

® Delection of both conductive and nonconductive
particles causes many reliable devices to be rejected.

® Discussion with the vendor recommended to deter-
mine program impact.

® A very expensive screen.

Mechanical shock

High frequency vibration
]

Performed to demonstrate mechanical integrity and
to verify design in worst-case handling conditions.
Typically specified as a qualification test or sample
test; may be considered a destructive test.

An expensive screen.

Demonstrates mechanical integrity; verifies ability
of a design to withstand vibration levels eacountered
n aircraft, missiles, and tanks.

Typically specified as a qualificauon test or sample
test; may be considered a destructive test.

A very expensive screen.

. NN . 1
¥

Burn-in

3

Radiographic inspection (X-ray)

Table 4. Standard screening tests and thoir purposes.

itaced)

For lumped element a~d riicrostrip/stripline designs;
very ecffective in !cruting weak solder joints and
poor epoxy bonds.

Specified in lieu of acceleration lor lumped element
and microstrip/stripline designs.

A modesate-cost screen,

Streszes the semiconductors, indicates parameter
stabiization, and identifies marginal metalhization
defects and potential oxide shorts.

Narginal units and infant mortalities detected in the
electrical test following burn-in,

A moderate-cost screen.

One radiograph taken and inspected for particles or
contaminants {greater than a predefined diameter!
and for cracked or broken connections and com |
ponents.

Radiographs verify adequate coverage of solder for
chip and substrate attach.

Either the vendor's certified inspector shouuld per-
form the review or assist an inspector certified by
the procuring agency.

Value of test depends upon deuwgn, package, and
seal techniques. {X-ray is ofterr o cost driver due to
subjectivity of the inspection, reduction in manuy-
facturing yields and, therwore, higher unit costs.)
Program impact and devsiis of accept/reject criteria
should be discussed it vendor,

An expensive scrern

Specifying Hybrid Microcircuits

The other appropriate document that
should be applied in specifying hybrid
microcircuits is MIL-M-38510. [t estab-
lishes guidelines for the design and
manufacturing environments. This
specification is intended to be broad
and comprehensive in its interpreta-
tion. The scope paragraph states:
“Detail requirements, specific char-
acteristics of microcircuits, and other
provisions which are sensitive to the
particular use intended shall be speci-
fied in the applicable device specifi-
cation.” Because of its general nature,
MIL-M-38510 should never be specified
without supplemental detail.

Interpretation of MIL-M-38510

Some areas of MIL-M-38510 fra-
quently need further definition. Design
is the first of these. Most hybrid &anu-
facturers use epoxy in some stage of
construction, MIL-M-38510 states:
“No organic or polymenic materials
shall be used inside the microcircuit
package. . .unless otherwise specified.”
The supplier should not assume that
his epoxy will be approved. The cus-
tomer should state in his detail specifi-
cation which epoxies can be accepted,
and the supplier must state in his
quotation what epoxy he proposes
to use.

28

Paragraph 3.7.1 (Rework Restrictions)
of MIL-M-38510 is frequently over-
looked. A manufacturer rarely imposes
MIL-M-38510 rework restrictions on
his standard product line. Although
most manufacturers will not exper-
ience a serious cost impact frem the
minor yield loss caused btv such
restrictions, the labor requited to keep
track of all the rework ca unserialized
and unsealed circuits can be sub-
stantial. This area stiould be addressed
in some detail with the manufacturer
before the specification is written.

Documentation helps maintain and
insure reliability, but it can also create
unnecessary additional costs if it isn’t
proverly utilized and interpreted. More
than $100,000 can be added to the
average hybrid manufacturer’s docu-
mentation system if MIL-M-38510 is
directly and literally applied, because
it is of such a general nature. Never-
theless, some hybrid customers con-
sistently attempt to apply the full
interpretation of MIL-M-38850 to
contracts. In many cases, a customer
only intends to use Appendix A
(defines documentatiot: requirements),
which is a good geueral guideline. In
such cases, the specificiation should
state that the supplier’s documen-
tation should meet the general intent
of Apperdix A and “shall be subject
to review and approval.” That simple
statement can save money, problems,
and rebid cycles.

Qualification

Qualification (also called “‘first-article
testing’’) requires a set of sample
environmental tests, many of which
are destructive, that establish the
reliability of a design. Qualification of
a product type can be accomplished in
any of the following ways:

© A vendor can perform qualification
testing before or during the delivery
of the first product hardware.

© The procuring organization can per-
form guaiification of the first pro-
ducticn hardware before and/or
after it is in the system.

© (1 qualification testing has been pre-
viously performed on the same or a
similar design, the vendor can pro-
vide the procuring activity with a
duplicate of or access to the data
and history (qualification by
similarity).

Qualification by similarity (which is
specifically allowed by MIL-STD-883)
represents the most cost- and schedule-
effective approach to verifying mechan-
ical and electrical integrity.

If new testing is definitely needed,
sample sizes should be carefully dis-
cussed with the vendor, since hybrids
can be two orders of magnitude more
expensive than the monolithic ICs for
which most of the traditional sample
sizes have been established.

WNondestructive testing levels should be
selected carefully and modified to be
consistent with, and not to exceed,
those chosen for 100-percent pro-
duction acceptance screening. The
specific tests performed in sample lot
acceptance testing or quality con-
formance inspection can be similar, or
even identical, to those performed in
qualification. However, qualification is
intended to verify u design, whereas
sample lot accepiance testing identifies
lot-oriented fluws resulting from pro-
duction processes and materials.

Because: of normal schedule con-
strain's, hybrid production quality
contormance inspection almost always
serves to satisfy qualification require-
ments if qualification by similarity is
unacceptable. Qualification and/or
quality conformance inspection for
amplifiers and mixer hybrids is per-
formed according to MIL-STD-883,
Method 5008, Groups A through D.

Group A, electrical testing, which
frequently duplicates and occurs con-
currently with final production elec-
trical testing, is customized for the
particular device and application.
Groups B, C, and D are generally per-
formed without major modification to
the MIL-STD. Frequently, tests can be
omitted to reduce costs: these should



be discussed with the manufacturer
before specifying. Included in the tests
that may be omitted are PIND testing
(Method 2020), internal water-vapor
content (Method 1018), and salt
atmosphere testing (Method 1009).

Specifying Hi-rel Mixers

Because of the variety of military /OEM
{original equipment manufacturer) sys-
tems applications which employ RF
and microwave mixers, a great demand
has developed for high-reliability pro-
grams of vastly varying scope. Several
approaches may be selected for hi-rel
RF and microwave mixer programs
for the military/OEM market:

o “Off-the-shelf”’ catalog products
can be screened to customer require-
ments (“screened standard™).

® A catalog design can be specified
with hi-rel manufacturing ecwirols
(including assembly by certified
personnel) and screening.

® A custom design can be specified
with hi-rel manufacturing controls
and screening.

® Mixers can be specified according
to MIL-M-28837.

The first, screened-standard option
offers quickest delivery at the lowest
cost. In many cases, the catalog model
may be a stock item and only lead
time (generally, the length of time
from when an item is ordered to the
time that it is shipped) for the specified
environmental screening andjor selected
electrical testing will be required. Costs
of the screened-standard option con-
sist of the catalog model unit price,
plus the vield factor (associated with
the screening or the electrical selection)
and a lot charge determined by the
magnitude of the screening program.
Lot charges can range from $2,000 to
$5,000 and are often amortized over
the quantity of units in a sereening lot.
Deliveries of screened catalog items
can range from four weeks (if the item
is in stock) to nine weeks.

A hi-rel program utilizing a catalog
design, the second program option,
offers the customer a wide range of
flexibility. If a reliability-proven catalog
design can be used, all other aspects of
the program can be tailored to ti:
needs of the customer. A hi-rel spe-
cialist can recommend the most »ffec-
tive screening options, and 2 program
can be proposed to meet the cost,
delivery, and performance guidelines
specified. In some cases, trade-offs on
specified performance versus cost and
delivery are considered, and a unique
program is defined to meet critical
requirements. ‘

The magnitude of the hi-rel program,
including cost and delivery, is deter-

mined by any or all of the following
factors:

® Utilization of screened internal
components.

¢ Hi-rel assembly by certified ussem-
blers at laminar flow benches (work
benches with a filtered air system)
in a controlled area.

® Hirel documeriation (i.e., accep-
tance and guaification test docu-
ments, asseably procedure, elec-
trical test procedure, screened inter-
nal component, etc.).

® Design reviews,

¢ (ustomer and government source
inspections.

® Acceptance testing.
® Qualification testing,

Specifying screened internal compo-
nents has a major impact on cost and
delivery. For example, hi-rol diode
quads which are used in many mixers,
can range from $75 to $1.75 in small
quantities, and require iczd times from
12 to 20 weeks. Rceently, lead times
on. “special’’ order or hi-rel SMA con-
nectors have hecome extremely high,
requiring up to 30 weeks. If screened
internal components are required,
delivery of the mixers can range from
24 to 30 weeks after completion of
acceptance testing (excluding “special’’
connector procurements).

If a customer requires mechanical
andfor electrical characteristics which
cannot be satisfied by a catalog design,
a custom design (the third program
option) can be proposed. This cntion
is constrained by the high ocst and
long lead time associated with new
designs and prototype tooling and
machining. A risk factor is also in-
volved with qualifying a new design.
A custom design can require 6 to 12
months for fixsi-article delivery, and
nonrecurring engineering (NRE — a
one-time design cost) charges can run
$15,000 to $30,000 or more. Any or
all hixgt options of a preestablished
design are also available with a cus-
tom design.

The MIL-M-28837 mixer specification
has fostered the fourth program
option. Since the military system
designer must use MIL standard parts
when available, a military specification
to govern the design and perfonrance
characteristics of RF and microwave
mixers has been needed. With the
availability of MIL-M-28837 (which
includes addendums or “slash sheets’’
to detail the mechavnical and electrical
characteristics for each previously-
provided mixey), the system designer
can specify uny existing component
and be ussured that a nonstandard
parts request will not be required.

Unfortunately, MIL-M-28837 is very
new and the Defense Electronics
Supply Center (DESC), which govemns
vendor qualifications, has only recently
authorized manufacturers to begin
qualification of various slash-sheet
products. Therefore, no vendor cur.
rently has mixers qualified under
MIL-M-288317.

Although qualified “off-the-shelf”
devices are not yet avsilable, a customer
can specify: “The subject mixer shall
be capable of meeting the require-
ments of IMIL-M-28837." A nonstan-
dard paris request must continue to
be sulruitted to the military for any
mivxer not qualified to an existing slash
sheet or having its own slash sheet.

In summary, MIL-M-28837 will provide
end users and manufacturers with the
following advantages:

® An option to procure qualified
parts without nonstandard parts
request — saving time, dollars
and effort.

® Eventual “off-the-shelf” availability
of MIL-M-28837 qualified screened
or unscreened mixers.

® An industry standard for mixers
allowing specification uniformity.

® Lower costs due to higher volume
of standard units and deletion of
qualification testing.

® “Plug-in" replacement availability
from all qualified vendors.

o Elimination of *‘special” procure-
ment documentation and associated
cost,

Mixer Design Technologies

The three mixer design technologies
now available in industry vary in
frequency capabilities. In some cases
the technologies car  be interchanged
to produce performance as well as
reliability advarwiages, but the recom-
mended screening for each will remain
quite different. The most effective
screening program is not only deter-
mined by the system environment, but
also by the design technology used.

Lumped element mixers with toroidal
transformers are applied at frequencies
below 3 GHz (see Figure 7). One or
two monolithic diode ring quads
(hermetic or epoxy encapsulated) are
combined with discrete resistors, capa-
citors, and diodes. This type of mixer
is constructed in a variety of packages
with highly adhesive, low-outgassing
epoxies, and has bi., tri-, or quadfilar
wired assemblies. MIL-STD-202 screen-
ing is most applicable to this tech-
nology.

Microstrip and stripline mixers find
application between 3 and 18.5 GHz
(see Figure 8). The low-loss, printed

29




below 3 GHaz.

Figure 7. Lumped element mixers with toroidal transformers are applied st frequencies

transmission lines offer consistent cir-
cuit repealability. One or two mono-
lithic diode quads are used, each in
epoxy-encapsulated or hermetically
sealed ceramic packages. Since this
construction uses fewer components
and solder connections, it produces
higher MTBF than lumped element
designs. Highly adhesive, low oul-
gassing epoxies are used in the micro-
strip/stripline as well as the coaxial
packages. MIL-STD-202 is also appro-
priate for screening these mixers,

Thin-film technology produces mixers
for use between 10 MHz and 18.5 GHz

with the lowest loss characteristics and
the highest circuit repeatability (see
Figure 9). Below 3 GHz, designs usually
include a ceramic (alumina) substrate
with printed tantalum nitride resistors,
chip  capacitors and diodes, and
toroidal coupling. Such mixers use
solder reflow or gold epoxy for com-
ponent attachment, and TOS or
flatpack hermelic packaging.

At higher frequencies, alumina (3 Le
18.5 GHz) and quartz (above 8 Gliz)
substrates are used and are brazed to a
gold-plated carrier assembly. Beam
lead diodes and capacitors predominate

Figure 8. Microstrip and stripline mixers find applicaticn between 3 and 18.5 GHz.

30

and are attached through thermo-
compression. The carrier assembly is
normally housed in a nonhermetic
coaxial housing with SMA connectors.
Of the three technologies, thin film
requires the highest investment and
the longest lead times. IL is covered by
MIL-STD-833.

Because of the significant differences
in  mixer design technologies, one
sereening prograra can't suffice for all
devices. With the exception of thin-
film mixers, all other designs adapt
direetly 1o MIL-STD-202  (*Test
method: and procedures for micro-
clectrenics™), The earlier sereening dis-
cession for thin-film hybrid products
applies to thin-film mixers as well,

In addition to improperly specifying
MIL-STD-883 for lumped element and
microstrip/stripline mixers, there are
several other misconceptions concern-
ing high reliability screening for mixers,

Time and money can be saved by
adhering to the following suggestions:

® Don’t specily hermeticity, humid-
ity, and sall spray tests on non-
hermetic packages.

e Don't specify fine-leak hermeticity
testing on packages with coaxial
(SMA) connectors. (There are solu-
tions to this problem; discuss Lhis
with the vendor before specifying.)

® Recognize that utilization of con-
nectors greatly reduces MTBE,

® Realize that most mixer designs
are not repairable. (Discuss this
matter with the vendor before
specifying repair clauses.)

e Don’t specily burm-in with an RF
source due to the cost impact of
commiting expensive test equip-
ment. (A bum-in requirement can
be easily satisfied by injecting a
60-Hz signal into the I port of the
mixer.  While the diodes are
repeatedly switched on and off,
uie junction is heated to the maxi-
mum recommended temperature.)

e Don't specify large samples for
“destructive” testing. A typical
sample of two units serves to verify
design integrity while minimizing
cosls,

@ Don't specify operating tempera-
tures above 100°C. (Most mixer
designs carry a 100°C maximum
operating temperature with maxi-
mum  storage temperalures Lo
125°C. However, for ease of
specification, a 100°C maximum
for storage and operating is
common.)



Figure 9. Thin-film technology produces mixers for use between 10 MHz and 18,5 GHz.

® Don’t specify acceleration tests for
the lumped element or microstrip/
stripline technologies unless truly
applicable. {In most cases, vibration
is a much more effective and
applicable screen.)

Mixer Tests Undefined

No military test specification exists
which clearly defines qualification and
dcceptance tests for lumped element
and microstrip/stripline mixers,
Although MIL-STD-202 delineates
many screening tests applicable to
mixers, this specification was not pre-
pared specifically with mixers in mind.
Consequently, numerous discrepancies
are created when only test conditions
guide general specifications, they must
be modified for different designs and
environments.

As stated earlier, qualification testing
is performed specifically to demon-

strate design intesrity, while accep-
tance testing (Group A) demonstrates
lol integrity. ii specified, temperature
(Group B} and mechanical (Group C)
tests are performed for proving lot
accepiuhility.

Qualification tests can cost from
$5,000 to $10,000 and involve lead
times from 10 to 15 weeks. The costs
of acceptance testing (through Group
A) typically ranges from $3,000 to
$6,000, with the magnitude of the
electrical test program determining the
higher cost. Delivery upon comriction
of Group A testing requires five to
seven weeks after compistion of
assembly, pre-seal visual - inspection,
electrical testing, and seal. Group B
and Group C testing can add $4,000
to $6,000 to the cost, depending on
the extent of the electrical and
mechanical screening, and requires
another five weeks following com-
pletion of Group A.
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WJ-AT

5 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e LOWNOISE: 2.4 dB (TYP.)
e LOWVSWR: 1.3:1 (TYP.)
e HIGH GAIN: 16 dB (TYP.)

Specifications *

Characteristics Typical Uo-ﬁl}fgarﬁn-t;::lc R
Frequency (Min.) 1-600 MHz | 5500 MHz | 5-500 MHz
Small Signal Gain (Min.) 16 dB 15dB 14.5 dB
Gain Flatness (Max.) +0.2 dR | +0.7 dB +1.0dB
Noise Figure (Max.) 2.4dB 3,04dB 3.5dB
Power Output at 1 dB Compression (Min.) | =1.0dBm | -2.0dBm | -3.0dBm
VSWR (Max.) Input/OQutput 1.3:1 1.8:1 2.0

DC Current (Max.) at 15 Volts amA 11 mA 12 mA

*Measured in a 50-ohm system at +15 Ydc Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point .

Second Order Two Tone InterceptPoint . . . .. ... ... .. ......
Third Order Two Tone Intercept Point . . . . ... ... ... .......

Absolute Maximum Ratings

+15dBm (Typ.)
+10dBm (Typ.)
+11 dBm (Typ.)

Storage Temperature . . . . ... oo v v v i i e e e -62°Cto+125°C
Maximum Case TEMPErature . . . . .. o v o vms e o e 125°
Maximum DC Voltage . . . ................ K05 e MM RGa SN Ech W W +18 Vaits
Maximum Continuous RF Input®Power. . . ... ... .. .............. +13dBm
Maximum Short Term RF {nsutPower . . .. .. .. .. ... ... ....... 50 Milliwatts

(1 Minute Max.)
Maximum Peak Power . . . . . .. ... ..ttt s 0.5 Watt

S’ Series Burn-In Temperature (Case)

Weight approximately 2.0 grams {0.07 0z.)
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(3 psec Max.)
126°C
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Typical Performance at 25°C Typical Automatic Test Data
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WJ-A3

5 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

e LOW NOISE: 3.3dB (TYP.)
e LOWVSWR: 1.3:1 (TYP.)

Specifications®

Characteristics Typical 0°-50°(32uam.n;:$‘é B
Frequency {(Min.) 4-550 MHz | 5-500 8Hz | 5-500 MHz
Small Signal Gain (Min.) 15.5dB 14 dB 13.5dB
Gain Flatness (Max.) +0.2 dR +0.7 dB +1.0dB
Noise Figure (Max.) 3.2dB 4.0dB 4.5dB
Power Output at 1 dB Compression (Min.) | -1.0dBm | -2.0dBm -3.0dBm
VSWR (Max.} Input/Output 1.3:1 1.7:1 2.0:1

DC Current (Max.) at 15 Volts g mA 11 mA 12 mA

*Measured in a 50-chm systam at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage TeMPerature . . . . ... ..o v e it e e e e =
Maximum Case Temperature . . . ... ... ... ... .. 0uuoo-..
Maximum DC Voltage

Maximum Continuous RF InputFower . . .. .................
Maximum Short Term RF Irput Power . . . . . .. .. ... ... .....
Maximum Peak Power

S’ Series Burn-In Temperature (Case)

Weight zpproximately 2.0 grams (0.07 0z.)
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+17 dBin (Typ.)
+12 dBm (Typ.)
+11 dBm (Typ.)

125°C

.. .. H13dBm

.. B0 Milliwatts
(1 Minute Max.)

... 0.5 Wan
(3 psee Max.,)
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Typical Performance at Z25°C Typical Automatic Test Data
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WJ-Ab

5 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

e FLAT BANDWIDTH: < +.3 dB
(TYP.)

e |OWVSWR: < 1.2 INPUT, <15
QOUTPUT (TYP.)

e WIDE POWER SUPPLY RANGE:
+8 TO +20 VOLTS

e WIDE TEMPERATURE RANGE:

-54°C TO +100°C
Specifications*
2 . Guaranteed
Characteristics Typical 0°50°C -54°c - +100°C
]
Frequency (Min,) 3-550 MHz | 5-500 M4z 5-500 MHz
Small Signal Gain (Min.) 14.8 dB 14 dB 13.5dB
Gain Flatness (Max.) 0.2 dR 0.7 dB +0.7 dB
Noise Figure (Max.) 4.5 dB 55dB 6.0 dB
Power Output at 1 dB Compression (Min.) | +8.5dBm +7 dBm +7 dBm
VSWR (Max.) Input/Output 1.8:1 1.8:1 2.0:1
DC Current (Max.) at 15 Volts 26 mA 28 mA 30 mA
*Measured in a 50-ohm system at +15 Vdc Nominal, 3
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point . . . . ... ............. +41 dBm (Typ.)
Second Order Two Tone InterceptPoint . . . . ... ... ........ +36 dBm (Typ.)
Third Order Two Tone InterceptPoint . . . .................. +22 dBm (Typ.)
Absolute Maximum Ratings
Storage TEMPErature . . . . . ..o v v vt et e -62°C to +125°C
Maximum Case TEMPErature . . . . . oo oo it e e e 125°¢C
Maximum DEVEItARe .: v spnf i s 5 05 ws wvite s a0e 03 0t Siein o +21 Volts
Maximum Continuous RF InputPower. . . . .. ... ... uoron... +13 dBm
Maximum Short Term RF inputPower . . ... ... ... ............ 50 Milliwatts
{3 Minute Max.)
Maximum Peak POWer . . . . ... ...ttt i e e 0.5 Watt
{3 psec Max.)
“3* Series Burn-in Temperature (Case) . . ... ... ..o v 125°C
Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C
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WJ-Ab-5

5 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e FLAT BANDWIDTH: £.1 dB (TYP.)

LOW VSWR: 1.2:1 (TYP.)

e WIDE POWER SUPPLY RANGE: +8
TO+15 VOLTS

e EXCELLENT PHASE LINEARITY:
< +8° (TYP.)

Specifications®

e : Guaranteed
Characteristics Typical 0°-50°C -54°C - +85°C
Frequency (Min.) 1-660 MHz | 5500 MYz | 5-500 MHz
Small Signal Gain (Min.) 15,5.dB 14 dB 13.6dB
Gain Flatness (Max.) +0.1 d +0.5dB +0.7 dB
Noise Figure (Max.) 4d8 5dB. 55dB
Power Output at 1 dB Compression (Min.) | +9 dBm +7 dBm +7 dBm
VSWR (Max.) Input/Output 124 1.5:1 1.6:1
DC Current (Max.) at 15 Volts 24 mA 27 mA 29 m&

*Measured in a 50-chrn systemn at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C
Second Order Harmonic InterceptPoint . . . ... ... ........ .... +42 dBm (Typ.)

Second Order Two Tone InterceptPoint . .. . ... ..... ......
Third Order Two Tone InterceptPaoint . . ... ... .. ...........

Absolute Maximum Ratings

+38dBm (Typ.)
+21 dBm (Typ.)

Storage TEMPErature . . . . . . ..o v i o me e o -62°C1two+125C
Maximum Case TeMPErature . . . . . . . oottt ot e i e e 125°C
MaximumDC Voltage . . . .. ... . .t i ittt mn e +17 Vaiis
Maximum Continuous RF Inputifower . . . . . ... .. ............... +13 dBm
Maximum Short Term RF Ineut Power . .. ... ..o 50 ililliwatts

(1 Minute Max.)
Maximum Peak POWEE . . . . .. oo e oo e oo e e 0.5 Watt

"8 Series Burn-In Temperature (Case) . . . ... . ... ... ... ...

Weight approximately 2.0 grams (0,07 oz.)
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(3 psec Max.)
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Typical Performance ai 25°C Typical Automatic Test Data
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WJ-Ab-6

5 TO 600 MHz

TO-8 CASCADABLE AMPLIFIER

e FLAT BANDWIDTH: £.2dB (TYP.)

o LOWVSWR: 1.3:1 (TYP.)

o WIDE POWER SUPPLY RANGE:

+8 TO +16 VOLTS
Specifications*
gt - Guaranteed
Characteristics Typical 0°-50°C  -#4°C - +85°C
T
Frequency (Min.) 1-700 MHz | 5:600 MiHz | 5-600 MHz
Small Signal Gain (Min.) 16.0d8 15.0dB 14.5dB
Gain Flatness (Max.) 0.2 dB 0.7 dB +0.7 dB
Noise Figure (Max.) 4548 55dB 6.0 dB
Power Output at 1 dB Compression (Min.) | +8.5dBm +7 dBm +6.5 dBm
VSWR (Max.) Input/Output 1.3:1 1.8:1 2.0
DC Current (Max.) at 15 Volts 24 mA 27 mA 29 m&

*Measured in a 50-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Second Order Two Tone InterceptPoint . . . . .. ... . .... ... ..

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

....................

.....................

+42 dBm (Typ.)
+38 dBm (Typ.)
+21.dBm (Typ.)

Storage TeMPerature . . . .. .. .o o i it i e e e e s -62°Cto+126°C
Maximum Case TEMPerature . . . . . .. . .o oottt e e e e 126°C
Maximum DC Voltage . . . .. .. ... .ttt et e e n s +17 Velis
Maximum Continuous RF InputPower . . . . ... ... .............. +13 dBm
Maximum Short Term RF Inpuws Power . . . . . .. ... ... ... ... 50 Milliwatts
(1 Mincte Max.)

Maximum Peak Power . . . . ... ... ... . ... ..l 0.5 Watt
(3 psec Max.)

8" Series Burn-In Temperature (Case) . . .. v\ oo oen o i e e 125°C

Weight approximately 2.0 grams (0.07 oz.)

42

Outline Drawings

A5-6
| .50
. I ] DN je—
0
15,08 | L
T im0 | F s AT
.Y . |
I T "'""‘ st 0‘:?"5‘“'"
= 2 |"— 41s
0+, 8l o1
oA, E " RO
3 CHM NPT — P R
A1) |
: LA
* DC VOLTA o
G T P
i1 L )
‘.(

DHMERSIONS ARE IN INCHES IMILLIMETERS
+ 005 1.10) UNLESS OTHERWISE SPECIFIED

CA5-6
ey, oazo
D T o
1 ) ‘b
=t -
125401 I (S .
S PRODUGT LABEL AREA
0.375
0590 946 = =552 TYR 12) PLACES &5
J
|$.I 70} :-'.Ii &) 0 Bias - QUTRUT| (T.870)
Ty ey
i § [ns cuuumm BERE
0.310 mpu{ SMA .IM'K l‘f!-l.ﬂ' E) (1.4
(V.87 12) PLAC o b DGO
460 = 0.010 | Ar1.64)
MOUNTING 1166 = 0.25)

SUHRFACE | o~ NOUNTING HOLE
1 (4.57) 2-56 UNG 281 X 015 DEEP
- | THREADE INSERT
gD 0015 1 i . “‘# |4) FLACES
. 0370 £ 0.010
(20 7= 0,25 0 250 1812 =025
035 (6:38) "[ |
2 -ﬂl

DIMENSIONS ARE (N INCHES IMILLIMETERS)
= 015:(38) UNLESS OTHEAWISE SPECIFIED

SLE AR w aclasid WA 8 il bad i el intuse SRA gt b st eed
aracanteed trevt (F C tor S0'C sernpesatire tange See St Thin F ol A~pllun



Typical Performance at 253°C Typical Automatic Test Daxa
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WJ-A7

5 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT POWER: +14 dBm
(TYP.)

e INTERCEPT POINT: +26 dBm
(TYP.)

e LOWVSWR: < 1.2:1 INPUT;
< 1.5:1 OUTPUT

o FLAT BANDWIDTH: < £.3dB

(TYP.)
Specifications®
: = : Guaranteed
h cs
Characteristics Typical 0°50°C <54°C - +71°C
Frequency (Min.) 3-560 MHz | 5500 MMz | 5-500 MHz
Small Signal Gain (Min.) 14.9 dB 14 dB 13.6dB
I
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0dB
Noise Figure (Max.) 5.5dB 6.5 dB 6.5dB
Power Output at 1 dB Compression (Min.) | +14dBm | +13dBm | +12.5dBm
VSWR (Max.) Input/Output 1.3:1 1.8:1 2.0
DC Current (Max.) at 24 Volts 43 mA 45 mA 47 ma

*Measured in a 50-ohm systerm at +24 Vde Nominal.

Typical Intermodulation Performance at 25°C
Second Order Harmonic InterceptPoint ., . . . .., .......

Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage Temperature
Maximum Case Temperature . . . . .. . ... ..o ve i vnnn e .-
Maximum DC Voltage
Maximum Continuous RF InputPower. . . ... ...... ... ..

Maximum Short Term RF lncut Power . . . . .. ..o oo on s

Maximum Peak Power

“§'"* Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 0z.)
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+47 dBm (Typ.)
+45 dBm (Typ.)
+26 dBm (Typ.)

e .. H13dBm

- BO williwatts
(1 Minute Max.)

1 Watt

Outline Drawings
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Typical Performance at £5°C
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WJ-A9

5 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT POWER: +22 dBm

(TYP.)
e HIGH THIRD ORDER I.P.: +35
dBm (TYP.)

e WIDE POWER SUPPLY RANGE:

+15 TO +24 VOLTS

Specifications*

Characteristics Typical 0%5 u?,'é“’“'f_';::‘ C-+71°C
Frequency (Min.) 3-650 MHz | 5-800 #Hz | 5-500 MHz
Small Signal Gain (Min.) 11dB i0dB 9.6dB
Gain Flatness (Max.) 0.3 d5 +1.0dB +1.0dB
Noise Figure (Max.) 8uB 10dB 10,5 dB
Power Output at 1 dB Compression (Min.) | +22dBm | +20dBm +20 dBm
VSWR (Max.) Input/Qutput 1.4:1 2.0:1 2.0:1

DC Current (Max.) at 24 Volts 110 mA 121 mA 127 mA

*Measured in a 50-ohm system at +24 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

.....................

+55 dBm (Typ.)
+53 dBm (Typ.)
+35 dBm (Typ.)

Storage TemMPerature . . . . ... .. cvv et ie e e e vn e s s s -65 C10+125C
Maximum Case Temperature . . . . . . . . @ ottt e e e et e e e e e 71°C
Maximem DE'Voltage -« .« oo w ouO 0. v wevws v s o oo o o +25 Vit
Maximum Continuous RF Input Power . . . ... .o vt i e o e e e e +16 dBm
Maximum Short Term RF lnpuxPower . . . . ... . .............. +20 Milliwatts
(1 Minite Max.)

Maximum Peak POWBT . . . . . ... it et e e 1 Watt
(3 usec Max.)

“S'" Series Burn-In Temperature (Case) . .. .............ccooouoeon.. 71°C

Proper heat sinking required to insure reliable performance.

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C
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WJ-A11

5 TO 1000 MHz

TO-8 CASCADABLE AMPLIFIER

e LOW NOISE: 3.0dB (TYP.)
e LOWVSWR: 1.3:1 (TYP.)

o FLAT BANDWIDTH: < £0.25 dB

Specifications*

Characteristics Typical 0"-5(();“":;8““?;‘.!;‘(:; SRS
Frequency (Min.) 1-1100 MHz | 5-1000 iviHz | 5-1000 MHz
Small Signal Gain (Min.) 14.7 dB i4 dB 13.5dB
Gain Flatness (Max.) +0.,256d5 +1.0dB £1.2d8
Noise Figure {Max.) 3.1dB 3.5dB 4 dB
Power Output at 1 dB Compression (Min.) | -2.0dBm | -3.0dBm -4.0dBm
VSWR (Max.) Input/Qutput 1.3:1 1.8:1 2.0:1

DC Current (Max.) at 15 Valts 9 mA 11 mA 12 maA

*Messured in a 50-ohm system at +15 Vdec Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Second Order Two Tone InterceptPoint . . . ... ..............

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

+15dBm (Typ.)
+10 dBm (Typ.)
+10dBm (Typ.)

Storage TEMPEFAtUIE . . . o o o\ttt o e e e -62°C to +125°C
Maximum Case Temperature . . . . . ot vt i ettt e e e e e 126°C
MaximumDC Voltage . . . ... 0, it ie e ae e e e anes +20 Volts
Maximum Continuous RF Input Power . . . .. ... ... on.n +13 dBm
Maximum Short Term RF GoputPower . . . .. . . ... ... ... ....... B0 Milliwatts

(1 Minute Max.}

Maximum Peak Power . . . . . o it i v v i e s e e e e e 0.5 Watt

“S" Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 oz.)
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(3 usec Max.)
1256°C
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WJ-A11-2

5 TO 1000 MHz
TO-8 CASCADABLE AMPLIFIER

e | OWNOISE: 25 dB (TYP.)
e HIGH GAIN: 16 dB (TYP.)

Specifications®
Guaranteed
Characteristi Typical =1
e YR | es0°c  -sa°coss’c
Frequency (Min.) 1-1700 MHz | 5-1000 fvHz | 5-1000 MHz
Small Signal Gain (Min.) 16 dB 15dB 14 dB
I

Gain Flatness (Max.) #0.3dB 209 dB £1.0dB
Noise Figure (Max.) 2548 3.0dB 3.6dB
Power Output at 1 dB Compression (Min.) | -1.0dB -3.0dB -35dB
VSWR (Max.) Input/OQutput <1.4:1 1941 2.0
DC Current (Max.) at 15 Volts 9 maA 11 mA 12 mA
*Measured in a 50-ohm system at +16 Vdc Nominal.
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point ., . ... ..., .. ... ... . +15dBm (Typ.)
Second Order Two Tone Intercept Point . . . . ... ... .. ... .. +10 dBm (Typ.)
Third Order Two Tone Intercept Point . . . ... ... ............ +10 dBm (Typ.)
Absolute Maximum Ratings
Storage TEMPErature . . . .. o oot o oo e e e e e e e -62°C 10 +125°C
Maximum Case Temperature . . . . - . . . .o 125°C
MaximumDCVoltage . . .. .. ..o Gt invs vivs v os s mewnie cn s a +20 Vol
Maximum Continuous RF Input Powsr . . .. .. ... ... .. +13 didin
Maximum Short Term RF Input Fower . . .. .. ... .. ........... 50 Milliwatts

(1 Minute Max.)
Maximum Peak Power . . .. . .. .. ... ... e s 0.5 Watt

{3 psec Max, )

’$"* Series Burn-In Temperature (Case) . . - . .. .. ooon e 125°C

Weight approximately 2.0 grams (0.07 0z.)
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Typical Performance a¢ 25°C Typical Automatic Test Data
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WJ-A12

10 TO 1000 MHz
TO-8 CASCADABLE AMPLIFIER

e LOW NOISE: 2.8dB (TYP.)

® HIGH GAIN: 16dB (TYP.)

e MEDIUM LEVEL OUTPUT:
8.0 dBm (TYP.)

® LOWVSWR: <1.5:1 (TYP.)

Specifications*

Characteristic Typical 0° - 50?:"“““_’;290 - 485°C
Frequency (Min.) 5-1000 MHz 10-1000 MMz | 10-1000 MHz
Small Signal Gain (Min.) 16.0 dB 150dB 146 dB
Gain Flatness (Max.) +0.3dB 0.7 dB +1.0.dB
Noise Figure (Max.) 2.8dB 3.5dB 39dB
Power Output at 1 dB >8.0dBm +7.0 dBm +6.5 dBm
Compression (Min.)

VSWR (Max.) Input/Qutput 1.6:1 1.9:1 2.0

DC Current (Max.) at 15 Volts 22 mA 25 mA 27 mA

*Measured in a 50-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

..................

oooooooooooooooooo

-------------------

+32 dBm (Typ.)
+25 dBm (Typ.)
+22 dBm (Typ.)

Storage TemMPperature . . . . . oo v v v v v i s it e eonnnsasnnnan -62°C 10 +125°C
Maximum Case Temperature . . . . . o .o v v i v vt s s e en e e nns 125°C
MaximumDC Voltage - . . .. oo cv it in i s v i ci i e i ann s +17 Volts
Maximum Continuous RFPOWEr . . v v oo v vt v ii i v s i ennnnnan +13 dBm
Maximum Short Term RF Input Fower (1 Mmuta Max.) ......... 50 Milliwatts
Maximum Peak POWEr . . . . . . i vttt in e e e et sessmneeasns 0.5 Watt

(3 usec Max.)
“S' Series Burn-In Temperature (Case) . .........ccoviiueuneiiens 125°C

Weight
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approximately 2.0 grams (0,07 oz.)
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Typical Performance at 25°C
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WJ-A15

5 TO 1000 MHz
TO-8 CASCADABLE AMPLIFIER

e MEDIUM LEVEL: +8.5 dBm
OUTPUT (TYP.)

e WIDE POWER SUPPLY RANGE:
+8 TO +15 VOLTS

Specifications*
. = Guaranteed
Ch teristi i
aracteristics Typical 0°-50°C . -54°C - +85°C
Frequency (Min.) 1-1100 MHz | 5-1003 MHz | 5-1000 MHz
Small Signal Gain (Min.) 145 dB 14 dB 13dB
i
Gain Flatness (Max.) +0.3d8 +1.0dB +1.2 dB
Noise Figure (Max.) 5.4 dB 6.5dB 7dB
Power Output at 1 dB Compression (Min.) | +8.5 dBm +7 dBm +6,5 dBm
VSWR (Max.) Input/Qutput <1.4:1 1.9:1 2.0:1
DC Current (Max.) at 15 Volts 24 mA 27 mA 20 1A

*Measured in a 50-ohm system at +15 Vdc Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint . . . . . ... ....... .. +38dBm (Typ.)
Second Order Two Tone Intercept Point . . . . ... ... ..... .. ... +33 dBm (Typ.)
Third Order Two Tone InterceptPoint . . . . ... .. ............ +21 dBm (Typ.)

Absolute Maximum Ratings

Storage TEMPerature . . . . .. .. ..ot -62°C 10 +125°C
Maximum Case Temperature . . . . ... .t i mn i e e e e x 126°C
Maximum DCVoltage . . .. .. .. i e e e e e +17 Vol
Maximum Continuous RF InputPawer . . .. ... ... ... .o, +13 dBm
Maximum Short Term RF InpuiPower . . .. ... ... .. ... ....... 50 Milliwatts
(1 Minute Ma.)

Maximum Paak POWeEr . . 7. . & o v il o e d se s lee o B e e it e 0.5 Watt
(3 psec Max.)

8" Series Burn-In Temperature (Case) .. ... ......... ... .......... 125°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 23°C Typical Automatic Test Daia
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WJ-A16-2

10 TO 1200 MHz
TO-8 CASCADABLE AMPLIFIER

e |OW NOISE: 3.5dB (TYP)
e HIGH EFFICIENCY: 15 mA (TYP) AT S

VOLTS
e GOOD DYNAMIC RANGE: 102.5dB (TYP)

IN 1T MHz BW
e | OW VSWR: <1.5:1(TYP)
Specifications®
Ch teristi Tynical Guaranteeq

aracteristics ypica 0° - 50°C ‘540 ¥ +85nc

|
Frequency (Min.) 5-1300MHz | 10-1200 MHz | 10- 1200 MHz
Small Signal Gain (Min.) 13.0 dB 12048 11.5dB
Gain Flatness (Max.) +2dB +5dB £7 dB
|
[
Noise Figure (Max.) 3.5dB 40dB 4.5dB
Power Output at 1 dB 6.0 dBm 50dBm 45 dBm
Compression {Min.)
VSWR (Max.) Input/Output <1.6:1 1.9:1 2.0:1
DC Current (Max.) at 45 Volts 15 mA 17 mA 18 mA
*Measured in-a 50-ohm system at +5 Vdc Nominal. N
Typical Intermodulation Performance at 25°C
Second Order Harmonic InterceptPoint . . . ... ... ... ..., +34 dBm (Typ.)
Second Order Two-Tone InterceptPoint . .. ............... +28 dBm (Typ.)
Third Order Two-Tone InterceptPoint .. . ... .o ennn... +18 dBm (Typ.)
Absolute Maximum Ratings
Storage TEMPEratUrE . . . . o v o v e e s oe s aean e eeoeanaannns -62°C 10 +125°C
Maximum Case Temperature . . . .. o . v a v e e o s anssssasasnsssns +126°0
MaximumDC Voltage . ... v v v it i ittt s bt et v n s s aecnsnsnns +8 Volts
Maximum Continuous RF InputPower . . .. . .........ovenonn. +13 dBm
Maximum Short Term RF input Power (1 Minute Max.) ......... 50 Milliwatts
Maximum Peak Power . . .. ... 0ttt i e i ern e nnsenns s b Watt
(3 psec Max.)

’8'* Series Burn-In Temperature {Case) .. . ... vv i vvn e nnnnens 125°C

Weight approximately 2.0 arams (0.07 0z.)
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Typical Performance at 25°C
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Typical Automatic Test Data

Vec =45 Vde
FREQUENCY YSHR VSKHR CRIN
MHZ N out DB
100.0 3.3 1.2 12.7
200.0 1.0 1.0 12.8
300.0 1.9 1.2 12.6
400.0 1.0 03 12.%
$00.0 1.9 1.3 12.5
6690,0 1.9 1.3 12.%
70.0 1.1 1.4 12.6
600.0 1.t 1.4 12.4
980.0 LR 1.4 12.5
1080.0 I 1.3 12.4
1180.0 e 1.6 12.4
1200.0 .4 1.3 12.4
132¢0.0 1.6 1.3 12.3
1400.0 1.? 1.8 11.8
Lirwar S-Parameters
FREQUENCY st 821
ez MAG ANG MAG ANG
100.9 0,112 149 4,32 166
200.0 9.607 8? 4,22 149
300.0 0.03?7 14 4.27 134
400.0 0.012 38 4.22 118
300.90 0.010 a9 4.22 186
600,90 9.017 -3 4,22 99
700,90 9.826 -93 4,27 73
860.0 B8.036 ~114 4,17 L1
900.0 8.867 -137 4,22 39
1009.8 9.338 ~led 417 24
1188.0 Q.141 ~-190 4,127 3
1200.0 0.167 ~-176 G ~13
1300,0 9,243 168 t.12 -3
1400.0 o.269 152 3.80 -49
Vee = +8 Vde
FREQUENCY VEKHR VSHR GAIN
nu2 1w our b 3
100.0 -4 1.3 13.%
200.8 1.2 1.1 13.7
Jco.0 1.3 1.2 13.6
400.0 .2 1.2 13.7
$00.7 1.2 1.2 13.8
LN ¢ 1.2 1.2 13.?
29,0 1.1 1.2 13.7
80u.0 1.1 1.3 13.7
980.0 1.0 1.3 13.6
1009.0 1.1 1.4 13.6
1100.9 1.2 1.4 13.6
1200.0 1.2 .4 13.3
1300.0 1.9 1.4 13.3
1400,0 1.6 l.4 12.9
Linear S-Parameters
FREQUENRCY 811 s21
MH2 MAG ANG MAG RAC
$100.0 8.18) 138 4,72 166
200.9 0.990 143 4,35 149
300.0 0,123 138 A4eTI 134
490,90 0.0%4 " 4.84 118
300.0 8.691 102 4.73 1086
600.0 6.68?7 82 4,84 93
700.0 0.037 ?7 4,04 73
800.0 9.030 o 4,94 b-14
90e.0 9.013 KM 4?9 49
1009.0 0.061 =139 4,79 23
1100.0 9,073 ~-13%6 4,79 8
1200.0 0.18 ~17¢ 4,73 -1}
1300.0 M 169 4,62 =29
1400.0 0.220 19¢ 4,42 <~-48

$12
HAG  Anc
e.12 -2
4.13 =13
a.13  -23
0.13 =29
8,13 =30
0,13 =44
0.13 =351
0.13 -38
.13 -69
e.13 -73
o.14 -82
e.14 -9%0
9.14 -100
9.-14 =112
s12
MAG  ANC
e.t1 -4
0.12 ~-14
e.12 =22
0.12 -29
@.12 -38
0.12 -44
e.12 -3
.12 =69
8.13 =69
0.12 =76
0.12 -83
0.13 -9
0.13 -101
9.13 ~111

S22
MAG ANG
0.101 158
9,081 -120
0.09?2 =199
O.114 =149
0.139 -~154
8. 142 =170
0.167 <~124
B.174 179
8.163 132
9.210 132
8.21?7 128
0.199 191
0,200 7
9.205 a
S22
nAG ANG
9.139 139
9.032 -~168
0.10% 179
0.094 =169
0.1067 -167
e.te7 -1?9
8.12% =176
2.1°. =176
8.1 139
0.174 162
e.183 126
@, 123
.. 86
8,163 3?
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WJ-A17

10 TO 1000 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH QUTPUT LEVEL:
+15.3 dB (TYP.)
® HIGH THIRD ORDER I.P.

+27 dBm (T'YP.) _
o LOW VSWR: < 1.3:1 (TYP.)

o WIDE POWER SUPPLY RANGE:

+5 TO+15 VOLTS
Specifications*
Characteristics Typical oosg,'gra'ia:fic _+at%c
Frequency (Min.) 2-1100 MHz [10-1006 iMHz | 10-1000 MHz
Small Signal Gain (Min.) 12 dB 10.5 dB 10 dB
Gain Flatness (Max.) 0.2 dB +0.7 dB +1.0dB
Noise Figure (Max.) 6.0 uB 7.5dB 8.0dB
Power Output at 1 dB Compression (Min.) | 4153 dBm | +14 dBm +13.5dBm
VSWR (Max.) Input/Output <1.3:1 1.8:1 201
DC Current (Max.) at 15 Volts 44 mA 47 mA 49 A

*Meaasured in a 50:ohm system at +15 Vdc Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two-Tone Intercept Point
Third Order Two-Tone Intercept Point

Absolute Maximum Ratings
Storage Temperature

+48 dBm (Typ.)

....... +49 dBm (Typ.)

+27 dBm (Typ.)

-62°C 10 +125°C

Maximum Case TempPerature . . . ... ... v o e 125°C
Maximum DC Voltage . . . . ... .. . o e +17 Valts
Maximum Continuous RF InputPowar. . . . . ... .. .. ... ...... +13 diin
Maximum Short Term BRF Input Fower . . . . ... .. ... .. ... ... ..._.. +17 dBm
(1 Minute Max.)

Maximum Peak Power . . . . . ... ... .. ... 0.5 Watt
13 psec Max.)

**S" Series Burn-In Temperature (Case) .. ... ... ......... . ...... 125°C

Weight approximately 2.0 grams (0.07 0z.)
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Typical Performance at 25°C Typical Automatic Test Data

Gain Vee =15V

FREQ  LEMR USHR GATH
D, I ouT il
100, 1.2 1.1 12)1
200, .2 1.1 12.8
00, 1.1 1.4 12.3
400, 1.1 ) I 1241
o0, Bl (BT 12,1
0t, 1.2 1.1 12,0
. T00. 1.8 1.1 12.0
FREQUENGY - Mitz gD, 1,2 1,8 1.0
GO0, L. 1.3 1241
1000, PR | 1.4 12.2
NOiSB Figure' 110, 1.5 1.6 11.9
! | T : T Linear S-Parameters
E- i FPED 51t <2t si2 =2
26 T =T (13 MG FiHiG G G MG G 145 G
g, | 00, W07 -18.8 4,02 158,513 T 08 LT
= - 200, <07 -1E7.4 176.0 3% =131 L =] 109,1
LA T L 0. .07 —-17S.2 1612 13 -14.4 .04 SEE
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* 700, O e i § a.d Jia =528 LO7 —=TT.5
POWEY OUtPUt oo, 1] 147,10 el .14 2 ] . —~122.s
<09, LR 955 S | W1 =40 J1e e LA
» 16000, AT 46,5 =" 7 15 -G08 S 153.%
A [ [ 1100, I 6. ~54,4 15 =107, =X 112.7
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WJ-A18

10 TO 800 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH DYNAMIC RANGE:
+15dBm OUTPUT LEVEL:
45 dB N.F.

e HIGH THIRD ORDER I.P.
+29 dBm

Specifications”

) p on 3 Guaranteed
Characteristics Typical 0°50°C  -54°C - 485°C
Freguency (Min.) 2-850 MHz | 10-800 MHz | 10-800 MHz
Small Signal Gain (Min.) 14.7 dB 14 dB 13.5d8B
Gain Flatness (Max.) <+03 413 0.7 dB +1.0dB
Noise Figure (Max.) 4.5 dB 5.5dB 6.0 dB
Power Output at 1 dB Compression (Min.) | +15dBm | +14 dBm +13.6 dBm
VSWR (Max.) Input/Output < 1.4 1.9:1 2.0:1
DC Current (Max.) at 15 Volts 43 mA 45 mA 47 mA

*Measured in a 50-0hm system at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Second Order Two Tone Intercept Point . . . . ... ..... .. .....

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

. .+62 dBm (Typ.)

+51 dBm (Typ.)
+29 dBm (Typ.)

Storage TeMPerature . . .. . ..o vn oo i e =62°C to +125°C
Maximum Case TEMPerature . . . . . . . . oo v e o ot e e e e et e e 125°C
Maximum DCVoltage . . . .. .. .. i i i .+17 Vaolts
Maximum Continuous RF InputPrawer. . . .. ... . .. ...... ....... +13 a8
Maximum Short Term RF InputPower. . .. ... .. . ........ .. ..., +17dBm
{1 Minute Max.)

Maximum Pealkk POWET . . /o vt vt i i s vt v e e e e e e 0.5 Watt
{3 usec Max.)

8" Series Burn-In Temperature (Case) . ................ ........ 125°C

Weight approximately 2.0 grams (0.07 0z.)

60

Outline Drawings

A8

| .50
' —=Juran YA =—

e i e
710

02
—— 4 PINS

400 e 000
12,70

_{ =t oz % s s
(1

L300 + 010
oA B.C,

SOOHM INPUT—_

+ 00 VOUIAGE ———

PIMENSIONS ARE [N INCHES (MILLIMET ERS)
* 0051130 UNLESS OTHEHWISE SPECIFIED

CA18

"~ PRODUCT LABEL AHEA

0.375
= e TYP (2) PLACES
19°52) L

0 BIAS -, QUTRUT (7871
X

T om0
(11.43)
- 0480
111,68

0462
{11:68)

0.500
{12.70)

B A
NG X [-nr l:umaec'rté:‘ .
©op30 PuT  SMAJACK (FEMALE)
F {2) PLACES

, 7.87) i
L 0,460 « 0.010 i

MOUNTING (1168 = 0.25) —

SURFACE 0150 _~ MOUNTING HOLE
(457) | I=1,”" 2:56 UNG -28 X 0.15 DEEF
S ’?__‘ THEEADED S
) PLACE

— 18- 3,
0810 = 0,00 ) Ll 230 = 0010
|2057 = 0.25) 0,035 0.250 H (8.12 = 0.25)

2.41) €3 ™

DIMENSIONS ANE 1N INCHES IMILLIMETERS)
+ 015 |38 UNLESS OTHERWISE SPECIFIED

S CATE A rtaeaned W ATE unaed o mnature SMA gonnecior fcaming ind
puaraniend sert 0'C 2o 50 Cllemmeating 1ange Sre Consaces? Thin Filem Armglibin



Typical Performance at 25°C  Typical Automatic Test Hata
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WJ-A18-1

10 TO 1000 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT LEVEL:
+16 dBm (TYP.)

e HIGH THIRD ORDER I. P.
+30 dBm (TYP.)

® LOWVSWR: 1.5:1(TYP.)
Specifications*
— . Guaranteed

Characteristics Typical 0° - 50°C 54°C - +85°C
|

Frequency (Min.) 5-1100 MHz 10-1000 Mtz 10-1000 MHz

Small Signal Gain (Min.) 14.7 dB 140 dB 13.5 dB

Gain Flatness (Max,) <+0.3dB +0.6 dB +1.0dB

Noise Figure (Max.) 3.8 dB 5.0 dB 55dB

FowerOuwutat 1 dg +160dBm | +15.0 dBm +14.5 dBm

Compression (Min.)

VSWR (Max.} Input/Output 1.6:1 1.8:1 2.0:1

DC Current (Max,) at 15 Volts 44 mA 46 mA 48 mA

*Measured in a 50-0hm system at +15 Vde Noeminal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint . . ... ....... ...... +45 dBm (Typ.)

Second Order Two-Tone InterceptPoint . . . ... ............. +42 dBm (Typ.)

Third Order Two-Tone InterceptPoint . . . .. ... ... ..... . ... +30 dBm (Typ.)

Absolute Maximum Ratings

Storage TEMPErature . . . . . v i it e e e e neen s nmenens -62°C 10 +125°C

Maximum Case TemMPeratlire . « . o o v v v u e e e et e are e e eee e s 125°C

Maximum DC Voltage . . . .. ..o i it et e i +17 Vol

Maximum Continuous RF Input POWer. . . . v v v e vt oo oe veeeenn s +13dBm

Maximum Short Term RF InputPower. . . . .o v i ve in e oo 50 Milliwatts
(1 Minute Max.)

Maximum Peakk Power . . . . .. .. i ittt et i e 0.5 Watt

(3 psec Max.)
“S" Series Burn-In Temperature (Case) ........ o I . 125°C

Weight approximately 2.0 grams (0.07 oz.)

Outline Drawings
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Typical Performance a¢ 25°C

Gain Power Output* Intercept Point
15 17 = 0
T L £ H25°C =
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+85°C 2 i =
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Typical Automatic Test Data

Vcc = +15 Vdc VGG = +12 Vdc

FREQ vsiR v GAll FREQC) WSR USiR GAIH

WE 1 auT i HHE it ouT ]

133, 1.0 (18 | 14,3 L 1.1 14,3

233, 1.9 1.1 14,3 233. 1.9 1.1 14.7

2. 1.0 L2 14.s 332, 1.2 .2 14,5

439, 1.9 1,2 14.6 ., 1.0 1.3 14,3

538, 1.0 1.2 14.6 339, 1.2 1,3 1.5

528, 1.9 1.3 14,8 523, 1.2 Lo 14,5

72a. 1.1 1.3 14.5 700, 1.1 1o 14,5

aga. 1.2 1.3 4.8 300, 1.2 1.4 14,3

3ga, 1.3 1.3 14.35 0. 1.4 1.4 14,4

1éea. 1.3 142 14,5 1209, 1.5 1.3 4.3

1aa. 1.2 1.2 14.3 123, 1.3 1.3 14,2

129, e.e 1.& 13.3 1283, 2:3 1.3 15.7

Linear S-Parameters Linear S-Parameters

FREQ 311 521 312 ze2 FRED EST = =12 522
MHZ FIAG ARG HAG ANG MAG AlG NAS AiliG MUz FIFG HITG HizI P 1AG FiiG IAI1TH il
193, .31 -133.7  §.32 16%.4 .1 -3.4 083 ~-14D.3 122, W81 =01 e 163:2  L12 3.2 . =112.9
zua, a1 142.2 3.47 150,35 .11 -3.3 135 -13.7 209, .32 1322 S.48 158.4 .11 ~Z. B
33d. 22 123.7 35.23 124.3 .11 =11.3 .37 1321 323. .3t 133.8 3.2 13,7 .11 -11.4 By -1ET.e
3. .22 113,37 35.35 1191 Tl -16.4 .03 -133.6 492, 31 132,32  S5.22 1133 S -13.% .11 -137.3
s3a. a1 73.3 5.3 194,412 =22.%5 .41 ~144.7 529, L3 14 5.2 124.3 .12 -8l.F .13 -145.9
423, .01 -3 s 3.6 .12 =236 .13 -155.3 EGEN .82 -183.3  35.32 23.6 .12 =27.3 A% -i33.3
702, L33 =113.& 5.3% T3 .12 =343 12 1638 739, 4 -125.6 5.33% T3 A3 =337 .16 -ITS.3
2. A7 -144.3  5.35 7.2 13 =R .13 1783 300, 83 =147.3  m.23 3T .13 -332 e 172.5
394. J14 -léd.d 529 M. .13 .9 W3 162.2 25, A3 -163.3  3.23 AT W14 —45.3 .13, 151.2
1302, A3 1758 H.2@ 2.3 . =325 .0 134.2 192, .21 t74.2  S.22 22.6 .19 -32.2 B 122,8
11889, .28 133.,8 5.20 4.0 .14 =530 .08 3.3 1185, 23 1%2.2 5.3 .5 L5 -Sa.7 BT g3.2
1223, L3700 13d.1 a4, 150 15 -eRd .03 3.2 120, L33 132.4 A.Bd “15.7 A5 —sa4 12 32.1
Vee = 45 Vde

FREQ  URR  usR  GAld

HHZ 1 T D3

@e, L2 1.2 15:4

2m. 1.2 1.3 13.1

338, 1.2 1.3 12.0

429, 1.2 1.4 12,3

3. 1.3 1.5 12.3

é3a. 1.3 1.6 12.8

Tad. L4 1.6 2.7

232, 1.3 1.6 12.5

233. 1,8 1,5 12,2

1282, 2.9 1.4 12.0

1138, 2.3 1,3 1.7

129, 2.7 1,2 1.

rred 31t 221 sle 522
iH2 G G HAG ANG RS 1 "AG Aits
taa. ] ~25.2 4.%5% 16d.6 i =] =3.7 )
e2aa. .18 -33.3 4.33 143.6 A3 =3.0 .12
323, AR —ed.2 4.d5 131.3 13 =12.4 13
4@, « 11 =32 4.4l 118.3 = =17.3 13
Sad. Jd2 =11Ed 4,33 3.7 .13 -23.% e
=34, A4 =137 4,33 23,2 .14 -29,2 22
THa. A7 =IS5La 4,30 6d. 0 - 14 =-35.3 o2
339. .2l -lad.1 4.13 51.3 .15 -42.3 e
2ga. .28 173.6 4.907 34.0 .15 =-1a. 3 .21

1323. 32 150.7  3.97 io.2 -is =36.1 g

tiaa. PRl 138.1 3.835 =-3.3 «1s -63.¢ Ty

1Zea. .40 N3 3.3 =2l.6 .17 -73.3 w2




WJ-A19

10 TO 1000 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT POWER:
+21 dBm (TYP.)

® HIGH THIRD ORDER I.P.:
+34 dBm (TYP.)

Specifications* Outline Drawings
— ) Guaranteed
Ch i A19
aracteristics Typical 0°50°C  -54°C - 485°C
1 b W=
Frequency (Min.) 5-1060 MHz |10-1000 MHz|10-1000 MHz i i
. , . ST - 'T G
Small Signal Gain (Min.) 7.5dB 6 dB 5.5dB ==
018 g a5 b,
. _ oy LA m; — P
Gain Flatness (Max.) <#D3dR +1.0dB +1.3dB e
X0 010
N : Dixe.C. ™ [ cRomin
Noise Figure (Max.) SeB 10.54d8 11.0dB T "—F/—mam eutPat
Power Output at 1 dB Compression (Min.) | +21 dBm +20 dBm +19 dBm 7 f
© DL VOLTAGE «f = “a_:a g
VSWR (Max.) Input/Output <1.8:1 2.2:1 2.2:1 /
\/
DC Current {Max.) at 15 Volts 100 mA 109 mA 114 A
DIVENSIONS ARE IN INCHES (MILLIMETERS)
+ 005 1131 UNLESS OTHERWISE SPECIFIED

*Measured in a 50-ohm system at +15 Vdc Nominal.

Typical Intermodulation Performance at 25°C CA19
Second Order Harmonic InterceptPoint . .. . ... ........... +45 dBm (Typ.) | i
Second Order Two-Tone InterceptPoint . . .. ......... <. A0 dBm (Typ.) 1_50_6__'—_'5 ]‘wu,-sz;
Third Order Two-Tone InterceptPoint . . . ... ... ........... +34 dBm (Typ.) T
i PRODUCT LABEL AREA
|_ 073 "
Absolute Maximum Ratings 050  ON B T
(2, |—[ ) oo s OUTPUY (81
Storage TeMPerature . . . .. ... oot i i e s -62°Cto+1265°C =, @ E aft¥
(-]
Maximum Case TeMPErature . . . . . ... o oooetn e e e oo 85-_rC nm o g; E‘i’:’éi“fééa m—l _4 oo g;‘-‘;g]
Maximum DC Voltage . . ... ..o ot e ie i i e +17 V.oj te mum:c :nﬁm %o;su ._4 e 1 o m
Maximum Continuous RF InputPawer . . ... .................... +17.68m SuRracE | o L] L wounG pout
Maximum Short Term RF INDPUS POWEr . . . .. o ovvi i iee e e e +20 dBm = ==, ’j %ﬁﬁ{.ﬁ;@g{-" L
; B - O = AT
(1 Minute Max.) oo oo =18 7
Maxirntim Poak Powar . . vs saor e 5o wevics s ais wm e s e0n g Pacecs 0.5 Watt @57 =028 o o0 T (612 = s
(3 psec Max.) )
“S*"* Series Burn-In Temperature (Case) . . . . ... ... oivvi i 85°C DIENSIDNS ATE I INCHES (MILLIMETERS!

* 076§ 39) UNLESS OTHERWISE SPECIFIED

) G o ehanaand WO AT [natalles by rrassatisre SULR orrimtin Pl ivg et
Farraritind gwtd O € 10 L0 C imvomstare rirge

Weight spproximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C

Gain Intercept Point
8 i0 -
- +25°C £ I
= — S
¥ L = —*":‘H"'-"'- \ B0 ———] — 2NS JRDER TWO-TONE 7
z T N B SIS - anowaRmoNi
g +85°C 1 =547C """‘-s._ o \c“\\.__z_ —
ol R e e
10 200 400 600 800 1000 1200 = 3 . |
FREQUENCY - MHz = 4o |3AD ORTER TWO-TONE s
, 10 200 400 600 8OO 1000
Noise Figure
g FREQUENCY - MH2
0
o g -I"-__.-.-
=8 Typical Automatic Test Data
0 ol
AT

200 500 600 800 1000 Vee = 15V
FREQUENCY - MHz

FREQ NSl usMR A
HHZ 1 WIT fiE
Power Output* -
13, 1. 1.4 T
E 232, 1.1 1.4 7.5
=24 233, 1.2 1.4 e |
i 433, 1.2 1.4 -
= 2 Tad. 1.3 1.4 125
339, 1.4 1.4 N7
E 5 // 233, 1.5 1.5 7.3
a 303, 1.5 T p3E]
P 323, e &N >3
g il 1233, 1.3 L4 ¥
= 11as. 1.2 1.4 .3
10 200 400 600 800 1000 1233, 2.0 1.3 v
FREQUENCY - MHz
* at 1 dB Gain Compression Linear S Parameters
st 21 12 522
VSWR Waz . A s Al HAG AN W ana
123, .82 -135.1 2. 153.2. .16 S e =,
25 2a9. 95 -uar 5. 147.7 e Y .:T’ ! g
‘ 3;2-3 ;3 —:.;g ER :34.& 47 2 .13 2,2
il 1 =135.0 B.g 1 ] . R 13 =9 |
20 A 3. 4 -ta3,3 2. 1.7 .13 E 7
. oo 504, J6 =lez.a 2, 35,7 .12 2 13 1
= INPUT QUTPUT ~ 1.~ 73, .13 iTas 7als .22 ST 2.2
E '\ | 230 2 1l 2 ®3 .2l 2 .13 .2
\ 303, .2 12,4 2, 3 o2 E z
15 .Y < 1533, .23 123.3 2. £ ER 1
| = = 1193, <30 133.0 2 . 26 .3 13 .o
: | 1233, .34 2.2 2. 13,5 27 DT 7.0
1.0 &
10 200 400 600 800 1000 1200
FREQUENCY - MHz
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WJ-A19-1

10 TO 1000 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT POWER:

+22.5 dBm (TYP.)

e HIGH THIRD ORDER I.P.:

+35 dBm (TYP.)

e MEDIUM NOISE FIGURE:

6.0 dB (TYP.)

Specifications *

Characteristics

Typical

Guaranteed

0°-50°C -54°C - +485°C
|

Frequency (Min.) 10-1100 MHz 10-1000 MHz 10-1000 MHz
Small Signal Gain (Min.) 11.5dB 10548 10.0 dB
Gain Flatness (Max.) 0.2 dB +0.6 dB #0.8 dB
Noise Figure (Max.)

30-600 MHz 6.0 dB 7.0dB 7.5dB

10-1000 MHz 6.5dB 8.0 dB 8.5dB
Power Output at
1 dB Compression (Min.) +22.5dBm +20.5 dBm +20.0 dBm
VSWR (Max.) Input/Qutput 1.6:1 1.7:A 2001
DC Current (Max.) at 15 Volts 90 mA 94 mA 99 mA

* Measured in a 50-0hm system at 15 Vdc Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two-Tone Intercept Point
Third Order Two-Tone Intercept Point

Absolute Maximum Ratings

Storage Temperature . . . .. ...

.......

+68 dBrmi (Typ.)
+51 dBm (Typ.)
+35 dBm (Typ.)

-62°C to +125°C

Maximum Case TEMPerature . . . . . . . ittt et e e ot e e e s 100°4
Maximum DCVoltage . . . ... . 00 v vt i it e s s e s +17 Voits
Maximum Continuous RF InputPower . . . ... .. .........c.ou.... +13 dBm
Maximum Short Term RF ivput Power (1 minutemax.) ... ....... 100 Milliwatts
Maximum Peak Power . . . . .. ... . ... .. 0.5 Watt

(3 psec Max.)
8" Saries Burn-In Temperature (Case). . . . . . ...t 100°C

Weight approximately 2.0 grams (0.07 0z.)

68

Outline Drawings
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Typical Performance at Z25°C

Gain Intercept Point

13 ] T | o 10 | | | i T 1 T
8 3 200 HARKCNIC Voo = #15VDC |
=R i TR | S — - e - ——— L
- - - ] I
s IIL | 1 ! S = -‘---_-_-—-T‘--___.[__r-___.:._-——-—
00 W MG 20 S0 &0 10 M0 A0 o = | e ORDER TWO-TOE Ype s oI5 VDT
- -4 | 4 ' 4 '
FREQUENTY - Mlr 2 i— L < 4 ORDER TWO-TONE Vpe » +ISWDC=
= | 310 ORDER T TONE Vo » 12 VDL =
. + 10160 M0 300 40) S0 &0 0 D 600 100
Noise Figure FREQUENCY - Wiz

Typical Automatic Test Data

Vcc=15\f \J,cc=1zv

WO ISE FIGURE - ¢
~=

y i J—i
| el NE | (R (R R g LT o Ll brbLt LU R (S R RULIE
1 ) — | S | . rs H (L4 e (L i (i joE
15 1 M0 3N 40 D s 100 0 500 1w
FREQUENCY - Niptz HUN P33 ST 1. 1.
L LA L SN R o b P
S, ) LA 1.1 1il.v
Power Output* A Lo ETORE O et
=L LA .0 =L LN 1.1 1.
Mp———T - ] vy ok L, 11 T By
E Vee s 415V - ““--..______ o, FAL o, Log thas
= ’ y ! I T— vy, i [T O L tiy
b [ T Sandy ; 1 Lo e
z T [ ok, 1Y HL L s
gu '—"'--....___-- | Tk, 1.4 [ s L ll-':
2 ! vy, tk Y > = LA 1ot 1. e
# N} 3 4 :“ll
2
20 | i |
0 M X0 &0 s w0 M S0 w0 100 Linear S-Parameters
FREQUENCY - Mz
PR vl it sie Ll
*at 1 dB Gain Compression T (e 1 Ui PG G iy i L
U R e e Gl e I 7 |
o, Ny el i g 165, 4 saw H{ AL SLY .k
VSWR AR, L] Jos | NPT P 3. AL P AL T
e, 4 2oeT 1878 A5 “.a oAt MU U
20 =ILLN LS e 1309 € PRA ] AL 1is.¢
‘l (AN S ES 144, 4 ) [ A1 =112
Ls—— 4 J—1 | = s, LS ’ ool ey B LIS
= Weut | Lo, . o i A7 N N R
0 g | A T . S = JIB S Py ted v
B e e S s e e PR il S, e E L1y ShY ey 1,
| | | oy L s L iE ! Ll R .41 e,
2 SN ati2 Fad 21 L AT (5L

10 10 20 X0 &0 00 A0 Ut &0 9‘)2]0‘.‘0
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WJ-A21-1

10 TO 1200 MHz
TO-8 CASCADABLE AMPLIFIER

® LOWNOISE: <28 dB (TYP.)

e [OWVSWR: 15:1(TYP.)
® H|GH SINGLE STAGE GAIN:
15dB (TYP.)
Specifications*
Characteristics Typical o cGuaranteedJ o
0 -50C H4C-+485C
|
Frequency (Min.) 1-1300 MHz 5-1200 Mi-# 5-1200 MHz
Small Signal Gain (Min.) 15.0 dB 14.0 dB 13.5 dB
Gain Flatness (Max.) £0.3dB +0.5 dB +1.0dB
Noise Figure (Max.) <2.8 dB 3.5dB 39dB
Power Output a1 43 -1.0 dBm 2.0 dBm -3.0 dBm
Compression (Min.)
VSWR (Max.) Input/Output 1.56:1 1.9:1 2.0:1
DC Current (Max.) at 15 Volts 10 mA 11 mA 12 mA

*Measured in a 50-ohm system at +16 Vdc Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint ... ..........0.... > 16 dBm (TYP)
Second Order Two Tone InterceptPoint . . . .. ............. >11dBm (TYP)
Third Order Two Tone InterceptPoint . . . . .o oo vt e v vnenns 10 dBm (Typ.)
Absolute Maximum Ratings

Storage TeMPEFATUIE « « « o v v v v v v oo s e e e s s aaeeneen s 62°Cto+125°C
Maximum Case TEMPEIatUIE . « « « o v s v v et e mases vn e eaansnns 125°C
Miximum DG Voltage < i v i ov Q7 Sieion s aia siaisions ble o ilesisis +17 Volts
Maximum Continuous RF Input Power . . . . v v o v v i v e vn e v vnnannn +13 dBm
Maximum Short Term RF InputPower. ... ... cvve i ennns 50 Milliwatts

(1 Minute Max.)

Maximum Peak POWEE .« « « v v 0 o5 swioine iis o8 siiis e 58 506 s wie Oyt 0.5 Watt

S’ Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 oz.)

70

.......

(3 usec Max.)

.................. 125°C

Qutline Drawings
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Typical Performance =t 25°C

Gain Intercept Point
16 an | T
@ +25°C E !
= -~ £ I
=15 ﬁqﬂ"‘i —r—| = o nammonic s, L7 i
= B e 7- = h —>r
b +§5"G‘f"""-"’ 50 & 4 | ‘_’X%
1wl | . L A— = DRDER
10100200 400 600 800 1000 I Bl 7
FREQUENCY - MHz = | 3A0 ORDER d
= | TWO-TONE —
UL 1

Noise Figure 10100200 400 60D BOO 1000 1200 1400

FREQUENCY - MHz

=
wl
=
33
= —
v -
32— Typical Automatic Test Data
“ j0wo0200 400  §00 800 1000 1200
FREQUENCY - MHz Vee = +15 Vde
FREQUEHS Y WENE “EUR GAIH
Power Output® fikz 1 out B
§ ¢ , I 5
: ,. A =
2 1 BEE LA 2008 i1 15,2
300, ¢ 1l 15.0
5 1000 i N
= 0 e b [l
) = E? 2 {1 ] ..._-; l.__
= G (N - b 22
o ' | san. @ bed 152
-2 1900.2 1.3 1512
10100200 400 600 8O0 7000 1200 1ago  iida.? i3 2
FREQUENCY - MHz 1300.8 e i

*at 1 dB Gain Compression
Linear S-Parameters

VSWR FREGUENLY 2
HHZ n MAG ANG HAG RYG
20 A 5.0 LN @10 5 @02y =75
. | | RO 5, f B, 18 2 0,013 53
' 100:0 : ST S -
0 e . -3 ML) g 7
En QUTPUT. 200.9 = ST T S
@ J —EX 00,0 3t 8010 -2p 3.093 33
- 2 il - :gu‘.g 2 i_:}: -7 g.g!g 12
- =00, L. [ 46 4 BE =3
10k ~ =1 N} INPUT £00.0 < e, 10 nE d1aE =21
R Te.e < 8,05 64 6. 197 -33
B0 s &89 - B0 -32
10100 200 400 GO0 800 1poo 1200 G2, 0 (ST -31 0.3 -14%
1000, 9 18 8% o130 177
FREQUENCY - MHz L0 2. 10 102 NS 111
1260, 0 . -114 P.238 72
1300,0 e.11 133 .23 1]
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WJ-A24

5 TO 1500 MHz

TO-8 CASCADABLE AMPLIFIER

® HIGH GAIN — TWO STAGES:
20.0dB (TYP.)

® ULTRA LOW PHASE DEVIATION

FROM LINEARITY:
100-1500 MHz
® LOW VSWR: <1.3:1 (TYP.)
® MEDIUM LEVEL OUTPUT:
+8 dBm (TYP.)

<+25°,

Specifications™®
Guaranterd

Characteristics Typical 0° -50°C -54°C - +85°C
Frequency (Min.) 2-1700 MHz | 5-1500 MH? | 5-1500 MH:z
Small Signal Gain (Min.) 20.0dB- 12.0dB 18.0 dB
Gain Flatness (Max.) <i#0.4 dB 08 dB 1.0dB
Noise Figure (Max.) 42d8 5.3dB 5.8 dB
Power Qutput at +8.0 dBm +7.0 dBm +6.5 dBm
1 dB Compression (Min.)
VSWR (Max.)

Input/Qutput <140 201 20:1
DC Current {Max.) at +15 Volts 34 mA 38 mA 40 mA
*Measured in a 50-ohm systern at +15 Vde Nominal.
Typical Intermodulation Performance at 25°C
Secord Order Harmonic Intercept Point. . . .. .. ... ... .0 .nons +47 dBm (Typ.)

Second Order Two Tone Intercept Point

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage Temperature
Maximum Case Temperature
Maximum DC Voltage .
Maximum Continuous RF Iaput Power
Maximum Short Term RF Input Power

......

...................

................................

..................................

...................................

...................

...........

.......

......

. HA2 dBm (Typl)

125°C

(1 Minute Max.)

Maximum Peak Power . . . ... ... ... cciuernonnonannn e R 0.5 Watt

“'§" Series Burn-In Temperature (Case)

Weight
72

...................

2.27 grams (0.08 oz.) max.

........

(3 psec Max,)
125°C

‘(2057 = 0.25)
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Typical Performance at 25°C

Gain Power Output® VSWR
E
T glz 2.00 T
—-54°C ]

] e o / 125 S ; 1.50 : :
s -t~ 4V E E ' /
R e ey i N 7 - 238 ' 2 N——l |
= "~ +85°C = 1.00 1 i
<t et [ - e =
um * -~ Lo’ ’6' 6 | | |

= § 1600 . Lo -
N 20740 :?Eugg?w':n;ufmim eadble 050 700 300 €00 B0 1000 1200 1400 1600 1800
FREQUERCY — MHz
10 200 400 8O0 600 1000 1200 1400 1600 *at 1.dB Gain Lompression
FREQUENCY - MHz
Intercera Point
VSWH ;
Noise Figure E
sl T2 7
1}
J 15 Vile BV J = /
= " # ; 150 }— 1 E 27 /
M ——— e I I g s p
o 3 12v ) 1.00 |- T ; Q 21 —
g 30 700 400 GO0 8O0 1000 1200 1400 1600 | | w ,
FR NCY - MH i — - =
EQUENCY - MBS 0505200 200 600 00 1000 1200 1400 1600 1800 — 10 200 400 600 80D 1000 1200 1400 1500
FREQUENCY - Maz FREQUENCY - MHz
Typical Automatic Test Data
Ve =15V
FREQUENCY VSWR VEWR GAIN FREQUENCY S11 521 s12 522

MHZ iN our dB MHZ MAG ANG MAG ANG MAG ANG MAG ANG

100.0 1.2 1.2 20.6 100.0 L081 170 10.756 =15 .024 2 .074  -179

200.0 1.2 1.2 20.7 200.0 077 1689 10.884 =30 .024 1 .082 177

300.0 1.2 1.2 20.7 300.0 .079 3® 10.872 -45 .024 2 .092 168

400.0 1.2 1.2 20.7 400.0 .083 154 10.891 -60 .024 5 .102 159

500.0 1.2 1.2 20.8 500.0 L0710 140 11.004 -75 .024 3 .109 146

600.0 1.2 1.3 20.8 600,0 «0BS 130 10.992 =91 .024 3 L1312 132

700.0 1.2 1.2 20.7 700.0 L 079 114 10.892 =107 .024 [ .10 116

800.0 1.1 1.2 20.7 800.0 .066 108 10.850 =123 .025 5 .101 ag

900.0 1.1 1.2 20.6 900.0 .055 84 10,687 =138 .023 5 .087 79
1000.0 1.1 T 20.5 1000.0 .046 92 10.566 =155 .023 3 .065 53
1100.0 1.1 1.1 20.3 1100.0 .027 54 10.384 =170 -023 6 044 14
1200.0 1.0 1.1 20.3 1200.0 .016 47 l1o0.312 175 .022 3 .042 =50
1300.0 1.0 Lk 20.2 1300.0 .008 125 10.273 158 Jee 1 L065  -98
1400.0 13 1.2 20.1 1400.0 .031 99 10.145 143 022 2 .098 -127
1500.0 1.1 1.3 20.1 1500.0 .068 103 10.088 126 .022 -1 J135  -146
1600.0 1.3 1.4 20.3 1400.0 .113 a2 10.403 109 .023 -5 172 =165
1700.0 1.5 1.5 20.5 1700.0 .192 56 10,538 89 .024 -1 .198 177

Ve =12V
FREQUENCY VSWR VSWR SRIN P
: FREQUENCY s11 521 512 S22

HHZ IN our as MHZ MAG  RHNG MAG  ANG MAG ANG MAG  ANG
100.0 () 1.2 20.2 p y < _

4 - 100.0 L0589 175 10,202 15 .025 2 L0755  -180

200.0 .1 1'.?. 20.2 200.0 062 175 10.286 =30 025 2 081 175
300.0 At 12 30,2 300.0 .057 172 10.271 =45 .025 2 .089 167
400.0 1.1 1.4 20.2 400.0 .063 156 10.288 =61 .025 4 .097 158
500.0 1.1 1.2 20.3 500,0 L0611 157 10,403 =75 .025 3 .103 145
600.0 1.2 1.2 20.4 600.0 .07% 147 10.423 -92 .025 4 . 104 132
700.0 1.1 L2 20.3 700.0 .03 136 10.120 =108 .024 5 .098 117
600.0 1.1 1.2 20.2 B0O.0 .060 132 10.278 =124 .025 B .087 100
5900.0 1.1 4.3 20.1 900.0 L043 126 10.119 -140 .024 4 .071 82
1000.0 2.3, 1.1 20.0 1000.0 .040 130 16,053 =156 .023 3 .045 55
1100.0 1.3 1.0 19.9 1100.0 .032 135 9.858 =172 .023 6 .024 3
1200.0 .1 1.1 19.8 1200.0 .030 120 9.815 173 .023 4 L036 -84
1300.0 11 1.2 19.8 1300.0 .045 135 9,743 156 .022 2 L0700 =120
1400.0 1.1 1.2 19.7 1400, 0 L070 114 9,642 140 .024 3 L1007 =141
1500.0 1.2 1.3 19.6 1500.0 .104 95 9,532 123 L0224 1 .145 -158
1600.0 1.4 1.4 19.8 160L0,0 L1162 75 9.812 106 .025 -3 L1800 =176
1700.0 1.6 1.5 19.8 1700.0 242 52 9,823 85 .026 -3 .204 167



WJ-A25

5 TO 1500 MHz

TO-8 CASCADABLE AMPLIFIER

e MEDIUM OUTPUT LEVEL:
+8 dBm (TYP.)

e WIDE POWER SUPPLY RANGE:

+8 TO+15 VOLTS
Specifications®
Characteristics Typical g°.5o?gara?ga?‘? C - +85°C
Frequency (Min.) 1-1600 MHz | 5-1500 MiHz | 5-1500 MHz
Small Signal Gain (Min.) 10 dB 9dB 8dB
Gain Flatness (Max.) <*0.3df +0.6 dB +1.0dB
Noise Figure (Max.) 6.CdB 7.5dB 8.0dB
Power Qutput at 1 dB Compression (Min.) | +9 dBm +7 dBm +6.5 dBm
VSWR (Max.) Input/Output <1.5:1 2.0:1 201
DC Current {Max.) at 15 Volts 24 mA 27 mA 29 mA

* Measured in a 50-ohm system at +16 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

..... +38 dBm (Typ.)

Second Order Two Tone InterceptPoint . . . . . ... .... . ...... +33dBm (Typ.)

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

..................... +21 dBm (Typ.)

Storage TEMPerature . . .. ... .. ..vue o e s -62°C to +125°C
Maximum Case TEMPerature . . . . .. ... ..o e e s ae e 125°C
Maximum DCVoltage . . ... ... ... vttt e ie e +17 Volts
Maximum Continuous RF InputPowser . . . .. ... .. ... . o onn +13 dBm
Maximum Short Term RF Input Power . . .. .. .. ... .. .......... +17 dBm

{1 Minute Max.)

Maximum Pealk Power . . SO .« ci civ v v ve 5n wivie v v o5 we s i a0 0.5 Watt

""§" Series Burn-In Temperature (Case)

Weight approximately 2.0 arams (0.07 oz.)
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3 psec Max.)
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Typical Performance at 25°C

Gain
i I =
m o = =
3 111% +25°CRy
20 = Y] et e
2 g B [l i S mi
2ia +71°C i =
7 +100°C=
gle |

10 50 100 300 500 700 900 11001300 15001700
FREQUENCY - MH:

Noise Figure

@8 T
o +15 V-\ |
=6 e e
& e
e \..."..--:“..—. A
4 miils +10
B 18 V-
: \
o
=7l l 1

10 200 400 €00 800 1000 1200 1400 1800
FREQUENCY - MHz

Power QOutput®

Sl
R

POWER
QUTPUT - dBm

I
100 50 100 300 500 700 900 1100 13001500
FREQUENCY - MHz

* at 1 dB Gain Compression

VSWR
- - OUTPUT A 1
g 15 \-"

: —

1olE ~T=1_wir ot

10 50, 100 300 500 700 900 1300 1300 1500
FREQUENCY - MH:

Typical Automatic Test Gata

Vee =16V

FREO UGHR USHR GATH

HHZ M T oa

100, 1. 1.2 100

J0m, 1. 1.1 18,6

300, 1 vl 166

A6, 1. ] 10.5

so0. . 1.0 10,5

&0, 1 1.1 10,4

o0, 1 1.1 19.3

200, =3 1.2 .2

PO, 1.3 1.2 13

1006 f.4 1.8 19.3

110 1.4 1.3 18:3

1200, 1.5 1.2 1.2

1200, 1§53 1.4 10,3

1400, 1.4 1.4 10.4

1500, 1.4 1.5 10,4

teed, 1.4 1.9 10,3

Linear S-Parameters

FREDQ Sl sal

MHZ MAG NG MFIG PN MG
100, 02 -Gr.9 3,48 163.0 14
200, 02 -47.3 2,48 145.2 =13
200. 03 =61.3 2,250 132 .14
g0, 04 -€6.8 33 121,94
S00. L06 =74.2  2.34 198.6 .44
€00, B o 3.2 .14
700, A0 =97 3028 Ta.0 L 14
o0, 12 =1GE. 0 285 6.7 .13
g0, o =119, 3.27 45,2 4
10030, « 16 “i3e8.9 a.28 3.6 14
1100, « -148.0 .26 19.1 A
1200, A9 -1€5.6  3.27 e .14
1300, . 19 175.7 3.e7 =-11.9 14
1460, L3 1%0.8 2,200 -2%.8 .15
1500. JF 12005 3,31 -8 .15
1600. A7 3 3.6 ~B6B.7 .16
1704, 2 Zr.T 213 -8a.8  .IT

75




WJ-A25-1

2 TO 1500 MHz

TO-8 CASCADABLE AMPLIFIER

® OW NOISE: <3.5dB (TYP.)

e MEDIUM POWER OUT: 9.0 dBm (TYP.)
® | OWVSWR: <1.7:1 VSWR (TYP.)

e WIDE POWER SUPPLY RANGE:

+5 10 +156 VOLTS

Specifications*
2 o ical Guaranteed
Characteristics Typica 0° - 50°C .54°C - +85°C
-

Frequency (Min.) 1-1600 MHz 2-1500 Mtz 2-1500 MHz
Small Signal Gain (Min.) 13.5dB 132.0dB 125 dB
Gain Flatness (Max.) +0.4 dB +0.5 dB +0.7 dB
Noise Figure (Max.)

10-600 <3.0dB 3.5dB 40dB

2-1500 <3.8dB 45dB 5.0dB
Power Output at 1 dB 9.0 dBm 8.0 dBm 7.5 dBm
VSWR (Max.) Input/Qutput <1.7:1/1.2:1 2.0:1 2.021
DC Current (Max.) at 15 Volts 24 mA 27 mA 28 mA

*Measured ina 50-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 232°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

..................

..................

=36dBm (Typ.)
=30dBm (Typ.)
=22 dBm (Typ.)

Storagd TemMPBratire « . cuiwe v o5 255 & £ ssitas aa i 57d i -62°C ta +126°C
Maximum Case TempPerature . . . .« . v v v v v v vt o et s sanannnssss 125°C
Maximum DC Voltage . . o . v i v e e it e et es e oa et se e +18 Voits
Maximum Continuous RF InputPower. . . .. ..o i i nn s +13 dBm
Maximum Short Term RF inputPower. . . . .. ... i v iii s B0 Milliwatts
(1-Minute Max.)

Maximum Peak POWer . ..o v vn v v iieve vieam e o en vaanlinnsa 0.5 Watt
(3 psec Max.)

S" Series Burn-1n Temperature (Case) « « v v v v v v vnve e ioenenvnenn- 125°C

Weight approximately 2.0 arams (0.07 oz.)
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Typical Performance at 25°C Typical Automatic Test Data

Gain Vee = +15 Vde
FRER  USHR  USHR  GAln
16 e it T DB
o 129, 1.2 1.0 144
245 =55°C—n ze0. 1.3 1.8 142
! —— ] N 399, 1.3 1.8 14.9
z ’r 480. 1.4 1.1 13.2
g 599, 1.3 1.1 132
L W50 632, 1.3 1.2 %3
789. 1.6 1.2 137
w1 g 1.; 1.3 13.3
. L. G2 124
10100 300 600 900 1200 1500 1599, 17 &5 14
FREQUENCY - MHz 1133, 1.7 .3 13.5
1223, 1.7 1.3 13.7
:333. 1.2 1.3 xg.a
. L 1.2 137
Noise Figure 1589, 1.7 1.2 13.4
1689, 2.1 1.3 12.7
[--] -
® 34 Linzar S-Parameters
w
o
23 " FREQ 311 321 512 see
E , " WHZ wAG ANG HAG AlG 1AG filia Mas ANG
@ 2l A 188, .10 =33, S.26 1843 1@ -3,0 .91 155.4
=] 299, .12 -33.3 S.13  139.6 13 -19.4 .02 7605
= 10100 300 600 900 1200 1500 390,  .le  -7e.r S0 135.3 .10 -1w3 .oe 2501
193, 16 -R34 4. 128,319 -1m3 Lod -1.4
FREQUENCY - KHz Sao. .17 18,1 4.23  195.3 .10 -25.3 .05 -23.1
99, 22 -114.7  4.38 31.8 .18 -32.2 .97  -S3.S
P 703, .23 -123.7  4.83 ?8.6 .13 -33.1 .92 -gg.x
* 229, .23 ~13%.7 4,73 44.8 .11 -43.3 .11 -32.2
ower Output 903, .87 -147.7 4,63 2.7 W1 ~43.3 .13 -33.3
1220. .27 -153,4 4,68 36.5 .11 =546 .13 -115.4
112a. W26 -173.8  4.79 21,3 .11 14 -132.8
e 1 1229, L85 1862 4R 6.2 .12 L1 -134.2
& 1330, .24 141.3  4.338  -18.1 .12 L12 =173.3
v +85°C — 1423, .23 103.1  4.34 -23.4 .13 .93 145.2
= 12 . 153a. e 57,5 4,63 -30.8 .18 -26.0 .03 v2.2
2 " 1520, .36 17-5 4.33 -T2 .14 -192.% 13 13.1
5 - +25°C 1 1722, 7 -~1e.3  3.73 -96.9 A3 -122.2 21 -31.4
o1l
5 a —--—h.--/ o _I Vw = +15 ‘4’;‘!!’-’
Z 3 -56°C
a. "
10100 300 SO0 860 1200 1500 e VI i GAIw
FREQUENCY - MH2 1.0 1.2 1.2 14.2
1g.g 1.3 1.0 14,2
* at 1 dB Gain Compression 29 3 e 142
100,08 1.3 1.0 4.2
VSWR
Linear S-Parameters
20 1 FREQUENCY s11 ¢21 s12 522
[mpm | MHZ NAG AKG HAG ANG NAG NG HAG ANG
[- 3
15 =] S | 1.0 0.1 -21 .1 -168 0.1 1€ 0.1 -117
§ s | —OUTPUT 5.0 8.1  -10 €1 12 2.1 3 8.0 -9
V. ] 18,9 0.1 -0 51 1?9 2.1 1 0.0 -107
10 | 50.0 8.1  -19 5.1 173 0.1 -4 0.0 -128
¢ 100.0 0.1 -25 3.1 164 a.1 -7 9.0 -162

10100 300 600 900 1200 1500
FREQUENCY - MH2

Intercept Point

‘/r—2ND HARMONIC /

L]
0 ] 2ND DROER TWO-TONE

3RD OROER TWO-TONE

INTERCEPT POINT - dBm

2

10100 300 800 1200 1500
FREQUENCY - MKz
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WJ-A26

10 TO 1500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES: 20.5dB (TYP)
e HIGH OUTPUT LEVEL +15 dBm (TYP)
e LOWVSWR <1.4:1(TYP)

Specifications*
Guararniteed
Characteristics Typical | o° —50°C -54°C -+85°C
Frequency (Min.) 10-1600 MHz | 10-15C) MHz | 10-1500 MHz
Small Signal Gain (Min.) 205dB 19.0 dB 18.5dB
Gain Flatness (Max.) *0.4 dB ) .6 dB 0.8 dB
Noise Figure (Max.) 5.C 4B 5.56dB 6.0dB
Power Output at 1 dB Compression (Min.)
10-1000 MHz +14.0dBm | +13.0dBm | +12.5 dBm
1000-1500 MHz +16.0dBm | +15.0dBm +14.5 dBm
VSWR (Max.) Input/Output <1.4:1 1.7:1 2.0
DC Current (Max.) at 15 Volts 64 mA 67 mA i 70 mA
* Measured in a 50-ohm system at +15 Vdc Nominal.
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Paint .. .............. +81 dBm (Typ.)
Second Order Two Tone Intercept Point . . .............. +45 dBm (Typ.)
Third Order Two Tone Intercept Point ... .............. +27 dBm (Typ.)
Absolute Maximum Ratings
Storage TEMPErAtUre .« v v oo m v i v e e mon bt e ennnsrnns -62°C to +125°C
Maximum Case TEMPerature . .. ..o v v v e vt onesneenononsnenns 125°C
Maximum DC Voltage: ... \& v iama im o s aie svatomeioss oo sve svieis #17 Valts
Maximum Continuous RF InputPower . ... ...... ..o i +10 dBm
Maximum Short Term RF InputPower . ... ......... ... +100 Milliwatts
(1 Minute Max.)
Maximum Peak POWeEr . . . oot vt it e e i et m e e e 0.5 Watt
(3 usec Max.)
#S" Series Burn-In Temperature (Case) « « « v v v v v o v nnesennsenns 125°C
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Typical Performance at 25°C

Typical Automatic Test Data

=
Ve =12V
FREQUENCY VSUR YSHR GALIN
NHZ IN ot bl
100.0 1.e 1.1 20,7
200.0 1.1 1.2 21.1
300.0 1.2 1.2 20.9
400. 1.2 1.1 20.6
$00.0 1.3 1.1 20.6
600.0 1.% 1.1 20.6
700.9 1.3 1.2 20.7
800.0 14 1.2 20.8
900.90 1.3 1.3 20.9
1060.0 1.4 1.3 21.1
1100.0 1.3 1.4 21.1
1200.0 1.2 1.9 21.0
1300.0 1.2 1.5 21.1
140¢.¢ 1.1 1.3 20.8
1500.0 1.2 1.5 20.4

GMAR = 21,1 FLAT +/- 0.3%

V=15V

[N
hz [ [ET) 4 LB

16e,
zZee.
368,
qec,
wee.
82,
%e,

e,

1wee,

11¢c,

PR A

170y,
13%¢,

Gain
n
-55°C
[--]
S u %‘ =
=
20 \-ms"c
19
10 200 400 600 800 1000 1200 1400 1600
FREQUENCY - MH2
Noise Figure
S5
w -/
[- 4 e
24 S
g \*_/
w3
S 10 200 460 600 800 1000 1200 1409 50
FREQUENCY - MHz
Power Output®
2
E
<
° 18
5 +26°C
18— o — Fe85°Cc
= 2 ==
oW ]
3 - N g5°C
T y2ptesC !
10 200 400 600 800 1060 1200 1400 1600
FREQUENCY - MHz
*8 1 d8 Gain Compression
VSWR
20 '
§l.s omu‘r—-\‘
> K
1.0 INPUT
10 200 400 600 80D 1000 1200 1400 1660
FREQUENCY - MHz
intercept Point
60
55
& 2N HARMONIC -7
S 50
» )
=45 T N1 Y
£ 2ND ORD |/
E 40 ER TWD-TONE
[X)
[
E 35 =
= 3RD ORDER TWO-TONE
) e
2 |

10 200 400 600 800 10CO 4200 1400 1600
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WJ-A27

10 TO 1500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT LEVEL:
+15.5dBm (TYP.)

e HIGH THIRD ORDER I.P.:
+28 dBm (TYP.)

e WIDE POWER SUPPLY RANGE:

+5 TO +15 VOLTS
Specifications* Outline Drawings
) oy = Guaranteed !
Characteristics Typical A27
ve 0°-50°C  -54°C - +85°C _
— () OA =
Frequency (Min.) 5-1600 MHz [ 10-1608 MHz [ 10-1500 MHz e i fums(mj
. _ i I
Small Signal Gain (Min.) 8.5dB 7.5dB 7.0dB U-‘W;L._t-;iglonwﬁ%mﬂm
Gain Flatness (Max.) £02dB | *0.6dB £1.0 dB N i
, DA BC iy = GROUND
Noise Figure (Max.) 7.5dB 9.04dB 9.5dB SO0HM INFUT— S0-0HM OUTRUT
) - i
Power Output at 1 dB Compression (Min.}) | +15.5 dBm | +14 dBm +13.5 dBm : P 054 /
+DCVOUIAGE 0031 9”\ e
VSWR (Max.) Input/Output <151 1.9:1 2.0:1 om \\(/
DC Current (Max.) at 15 Volts 50 mA 54 mA B7.mA DINENSIONS ARE 1t INCHES (MILLIMETERS)
=008 (131 UNLESS OTHERWISE SPECIFIED

*Measured in a 50-ohm system at +15 Vdc Naminal.

- = CA27
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point . . . . .. ... .. ... ..... +50 dBm (Typ.) ___] 0820
3 . B I e =(a0. a2
Second Order Two Tone Intercept Point . . . . _ . .. ... . ... . .... +46 dBm (Typ.) 190
. . (25.40) v
Third Order Two Tone Intercept Point . . . .. .. ... ... ....... +28 dBm (Typ.) TR BB ABEL AREA
| | =035 ryp oy pLACES
- - 0,500 (60 19.52) 0410
Absolute Maximum Ratings ciz{m} o a;n. -] S m\ —_— wsn
Storage TEMPErature . . .. . . oo oot et e e e e -62°Ct0 4125°C —l=i—ix = o
i on A T % RF CONNECTOR 1
Maximum Case Temperature. . . .. ... . .........oiieuineeen.nan 125°C |I I TR s o pHs “"imﬂ ‘ 1?1?51
Maximum DC Voltage . . .. ... ... .. ..... ... ... +17 Vols ’ mm:‘:“n i dii e
Maximum Continuous RF InputPawier. . . ... .. ... . ... ... ....... +134GBm  suaeace aao &-fs’ _~ MOUNTING HOLE
3 ) LG 4.57) 7 25 UNC -78 X 0.15 DEEP
Maximum Short Term RF Inpui Fower . . . . ... .. ... ... . . ........ +17 dBm -j—(—'-—* THREADED INSERT
{1 Minute Max.) e nm_iri— aol 114 PLAES
) L0320 = 0.010
Maximum Peak POWEr . . L. . .. ..ot e 0.5 Waty 2087 =028 :152355% (612 + 0.25)
(3 usec Max.) @4
8" Series Burn-In Temperature (Case) . . .. ............... . ....... 125°C e

£ 0151538 UNLESS OTHESWISE SMCTFIED

SWICAZY ntandird W AZT tafind o= mitaters BUA tomrwtos fouting e
Pamatond mvee [ C 1o SIS temgematuew range Sew Cascates Tram Fom Armalien

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C  Typical Automatic Test Data

Gain Vee =15V

FFEQ L= S ELE rAadn

13 T T I3 1 T n
b R O N A N "
2 uf — — li 100, 1.1 Lo, 8.2
S ! + } - ! - <00, 1.1 1.1 .4
S gl i A = =l 00, 1.2 o1 S
S R — — Bl T N foa 2.5
; - | ! . | SO0, 1.3 1.2 E‘:.-l
0 % M0 ¥ %0 0 @0 L0 10 L 1o . R s iEnd
FREGUENCY - Mbz ZENy, lod 1.a 3.2
LT S 1.5 5,03
foe, O L8 1.5 2.3
ut H L1ea. 1.5 1.5 B2
Noise Figure 1200, 1.4 1.5 2.3
1200, 1.4 1.5 5,3
= ¥ o0, 1.2 1.5 0.3
3 1500, 1.4 1.5 5.2
= I = te00, 1.7 1.5 T.B
| —_— "1
£ Linear S-Parameters
00 W0 kS0 0o b M 3K 18§ FREC a1y
FREQUENCY - MMy T TG G MAG MG
100, R L J18
200, LT SEm0 0 LLES <18
Power Output® 00, L8 1090 2.5 Ay
any, TS I T I She
i =, 2 -1EEa o4 12
E ] 400, WS =172.9 A.E2 AT
L =5 p=—rt— — o, B =181090 2061 AT
5 1 ! : 00, A7 -1ass 2.sB M
£ up D | S A S0, ~15Ta 2,59 A7
S nf——i —t—1 i 100, 0. 2.6l L7
Bl 1) - 1109, : 73,5 2.6 ot
Z T oo m ¥ 0 M0 M0 K0 %0 140 Lo 1200, 3 54,5 2.0 g
s FREQUENCY - Mz 1200 .15 2.2 L.60 o 52
) 1400, 45 888 2.60 .19
*31 1 48 Gain Comgression LS00, AT $2.4 .56 A
1600, .26 @ 245 2T
1Ton S =30.1 &2 o
VSWR
“ ] T autFul
- '-'— ud
| - Npur - i =
" Tnplr | J_‘_}

105 Jo 30 0 Jm UM 130 s 1
FRLQUENCY - MHz



WJ-A28

10 TO 1500 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT LEVEL:
+15 dBm (TYP.)

e HIGH THIRD ORDER I.P.:
+29 dBm (TYP.)

o HIGH GAIN: 11dB (TYP.)

e WIDE POWER SUPPLY RANGE:

+5 TO +15 VOLTS
Specifications*
ki L T e
Frequency (Min.) 5-1600 MHz | 10-1500 MHz| 10-1500 MHz
Small Signal Gain (Min.) 11dB 10 dB 9.5dB
Gain Flatness (Max.) +0.2 dB +0.6 dB +£1.0dB
Noise Figure (Max.) 6.048 7.0dB 7.5d8
Power Output at 1 dB Compression (Min.) | +15dBm +14 dBm +13.5 dBm
VSWR (Max.) Input/Output <1.bu 2.0:1 2.0:1
DC Current (Max.) at 15 Valts 45 mA 50 mA 53 mA

*Measured in a 50-chm system at +15 Vde Mominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

+49 dBm (Typ.)

....... +44 dBm (Typ.)

+29 dBm (Typ.)

Storage TEMPErature . . . . . . ..t vt ce i et e e e e e -62 Cto+125°C
Maximum Case Temperature . . . . . . ... .. ..ot 125°C
Maximum:BCVoltage:: - < cumie 2@55 vien ma sis 03 wre sow sa w53 wa e +17 Vols
Maximum Continuous RF InputPowar . . . .. .. .. ...... ... ... .... +13 dRin
Maximum Short Term RF InputPower . . . . .. ... ... ... .. +17 dBm
{1 Minute Max.)

MaXimnOm Peak/ POWEE . ..0NC0 o v o voi wie e wie s wis mim owiia woe sis 5524 mig e 0.5 Watt
13 usec Max.)

*§'* Series Burn-ln Temperature (Case) - ... ... ............ . 128°¢

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at £5°C

Gain

¢ [P ]
=1 —~ Vi
g o sl
O iom a» &0 %0 @ tan THo
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Noise Figure
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Power Output*

s

t

L I ==
g1

81 | L

§ U] 100 30 0 10 15¢
5 FREQUENCY - Mz

&
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| | |
L0t OuTPUT S T T INPUT=—
%1_5 bt —t 1 -\ ! LY £

Lo = T

0 2o &0 el 1000 1200 Wy 160
FREQUENCY - Mtz

Typical Automatic Test Data

Vee =15V

FREQ LEhIR LGBHR THIN
ouT

HHE i S\

W, 1.2 1.0 Tt

200, 1.2 1.1 s

00, 1.8 1.0 11,4

g, .o 2 11,5

o0, 1.3 Fa 1.4

00, 1.2 1.2 11.2

o0, 1.0 1.3 1.8

8O0, .. 1.8 19

00,  1.s 1.4 11,9

1000, 1.4 1.3 1.0

1100, 1.4 1.3 11.0

1200, 1.# 1.3 11.1

1300, 1.4 1.2 11

1300, 1o =3 1.2

1500, 1.5 1.4 1.2

1600, 1.5 1.5 11.0

Linear S-Parameters

FRED st

1z HAG G NG MAG
100, L0 ~Z4.3 160, 7 « 19
200, .10 -a43.1 49,8 .14
J00. .18 -61.5 2 188 1S
400, e & & =T4.a 1 120,10 i -]
S00, W12 -E6.5 G 108,01 .15
600, .13 -r000E o5 0.0 .45
700, .13 -110.9 2061 7.8 .15
000, .15 1227 256 €94 .15
w00, . lE =135.¢u ) 42,0 .16
1000, .16 -151.S IS¢ 6.2 .16
160, LT -tEA2 % 0.7 .16
1200, 0 I3 166.5 5T 5.9 AT
12040, 19 1z8.8 J3.58 -=3. 1 A
100, L6 5.0 363 -ag.% .18
1500, .0 50,2 3.63 w632 .18
1600, - .31 .7 2.5  -86.0 .19
opp, < Dias sErT 331 s111.6 .19
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WJ-A28-2

10 TO 1500 MHz
TO-8 CASCADABLE AMPLIFIER

® OW NOISE: 3.5dB (TYP)
® HIGH EFFICIENCY: 27 mA (TYP) AT S
VOLTS
e GOOD DYNAMIC RANGE: 105dB (TYP)
IN 1 MHz BW
e LOWVSWR: <1.5:1 (TYP)
Specifications *
g ) . G teed
Characteristics Typical 0° - sougaran ?;_{Jc - +85°C
1
Frequency (Min.) 5-1600 MHz | 10- 1500 MRz | 10-1500 MHz
Small Signal Gain (Min.) 14.0d8 13.0uB 12.5dB
Gain Flatness (Max.) +.3dB +56dB +1.0dB
1
)
Noise Figure (Max.) 3.5dB 4.5dB 5.0dB
Power Output at 1 dB
Compression {Min.)
10 - 1500 MHz 10.0 dBm 7.5 dBm 7.0dBm
10 - 1000 MHz 10.5 dBm 9.5 dBm B.5 dEm
VSWR (Max.)
Input <1.3:1 1.81 ‘ 1.9
Output <1.5:1 1.9 ) 2.01
DC Current (Max.) at +5 Volts 27 mA 30 mA 32 mA
*Measured in a 50-chm system at +5 Vdc Nominal.
Typical Intermodulation Performaace at 25°C
Second Order Harmonic Intercept Paint . . ... ovv v iinnnns +40dBm (Typ.)
Second Order Two Tone InterceptPoint . . . . . ... vunnnn.. +34 dBm [Typ.)
Third Order Two Tone Intercept Point . . . ... .vevnevnennn. +24 dBm (Typ.)
Absolute Maximum Rativiys
Storage TeMPErature . . . o« vt v vt s et e e st teeanans -62°C 10 +125°C
Maximum Case TeMPerature . . . v v v v v v v v v o n s v o aonmnnonnsasan +125°C
MaximumDC Voltage . . ..o vttt et ee e et anenne i o +8 Volts
Maximum Continuous RF InputPower . . . . ... ... .. ninn. +13 dBm
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts
Maximum Peak POWEr . . . . ... ittt ittt i et ieiee cnennsas .5 Watt
(3 psec Max,)
“S" Series Burn-In Temperature {Case) . ........vuuoiivnnnneenns 125°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C

Gain Power Output* VSWR
e _ _180 T 20 QuTPLT
= 537G E ')~-25 c ! £ ; INPUT |
=140 = o120 — = i | g % ey 7
3 ~~ 2 100 S v ol S
TR R 500 q00 1300 1500 2 N--sae , ==+ n 10 50 100 500 900 1300 1500
3 ENCY - MHz
FREQUENCY - MHz L e FREQUEN
= |
S 60
— 10 §0 100 500 900 1300 1500
Noise Figure FREQUENCY - MHz Intercept Point
S50 *i2 1 dB Cain Compression g ”
! T S IND0 HARMONIC
Eap — i /' £ S
2 £ 40 e =
g}n // E "“‘-u_u-——--..._ .}-’ d
— \ —_— -
& & 30 Ronp ORDER ,—3&5 OROER
(=] (=) (S R -,
=20 = i .I e -._-I_._
050 100 500 900 1300 1500 woagud -
FREQUENCY - WHz = 10 50 100 500 Ao 13001500
FREQUENCY - MHz
Typical Automatic Tesi Data
Ve = +8 Vde Vee = +5 Vde
FREQUEMLCY VEuR WEHR GRIH FREQUENEY VEMR VEWR CAIN
Mz M ouT e} ] Hal W ouT oy
1eR.n 1.6 1.6 14.1 \au.@ 1.3 i.4 13.8
FLLA] 1.3 1.3 14.3 Jen.e 1.3 1.2 14.2
JeR.a 1.4 1.4 14.2 2 L] 1.3 1.3 t4.0
4pn.e t.a 1.3 14.2 1.2 1.2 14,1
1.3 1.2 4.0 1.2 .2 t4.0
1.3 1.3 14.0 1.2 1.3 14.1
1.3 1.2 14.9 1.2 1.3 14.1
1.3 1.1 14.0 1.2 1.2 14,1
1.3 1.2 13.9 1.2 1.3 14.0
1.2 1.1 13.8 1.1 1.3 14.1
1.3 1.1 13.7 1.1 1.4 14.1
1.3 1.1 13.3 1.2 1.4 14,9
1.3 1.1 13.4 1.2 1.4 14.@
1.5 1.2 13.1 1.4 1.5 13.8
1.8 1.2 12.0 1.8 1.5 13.6
1.9 1.3 12.6 1.8 1.6 13.4
1700.0 2.2 1.4 11.9 1700, 0 2.2 1.8 12.8
Linear S-Parameters Linear S-Parameters
FREOUENCY s11 521 si2 522 FREQUENCY 511 521 £12 s22
L MAC RANG HAL AHG LGN AHG 1 ANG LLF HAC Fin% MRS AHG nAC ANC MAC ANC
mne.e .234 $11:) 3.87 160 0.1 -3 127 100.0 8.197 163 4.50 160 0.1 -6 0.163 158
00,0 B, 144 133 3.31 149 0.12 =14 149 0.0 [ P 132 .13 131 0.11 =18 B.08% 167
9.182 151 .13 136 e.11 =21 143 Jep.0 8.6 138 s.81 137 9.12 =20 0. 140 15T
0.149 138 3.13 130 B.12 =27 128 4pn.0 136 5.87 123 e.12 =-2¢ e.in 153
B.144 129 3.81 189 2.12 =33 118 seg.0 126 s.81 1} 0.12 -33 0.113 (13}
0. 142 112 5.0 9% 0.12 -42 9% 6e0. @ 10% .87 9% 8.12 -39 B.12e 136
130 a7 5.01 [ 1] B.12 =48 a9 7e0.% 104 s.87 82 0.13 =43 B.118 138
B.120 93 s.01 £3 B.12 =37 Ea Bee. @ £ ] 3.87 £ 13 0.13 =34 B.181 134
D.126 Bz 4.9 40 @.12 =& £l fo8.0 [-2] .81 3] 8.13 ~-&4 B.i27 1
0. 025 Te 4.90 n e.12 =76 6 180h.0 Té 5.07 w .14 =72 B.124 12%
B.114 53 4,64 1% 0.1 =83 B.84¢ T2 t1ee.p (1] 3.07 22 0.14 =79 8.1632 114
0.142 38 4.73 3 .13 =91 .05 2% o0 0 AT S.81 3 0.14 -0 B.172 BE
B.143 4@ 4.68 =14 0.13 =102 9.96% i4 1300.0 63 .81 =12 .12 s 9. 182 T2
b.208 28 4.32 =29 0.12 =113 B.8EE -B 1400.0 4% 4.90 =27 I R 8.3193 31
B.230 21 4.37 =4% 0.13 =124 B.123 -8 1390.0 4p 4.79 =40 B i€ <124 8.282 2%
o.287 9 4,27 =£7 0.13 =136 8.131 LR 16000 24 4.68 €7 Q.6 =125 0,242 L]
0.364 -9 3.94 -nR3 8.13 -146 8.17% -4 17o0.0 2 4.37 =83 0. 1€ - 149 0.258 =16
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WJ-A29

10 TO 1500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH QUTPUT POWER:
+22 dBm (TYP.)
e HIGH THIRD ORDER I.P.:
+34 dBm (TYP.)
e WIDE POWER SUPPLY RANGE:
+10 TO +18 VOLTS
e NEW HIGHER GAIN: 6.5dB (TYP.)
e IMPROVED FLATNESS: £0.2 d5

(TYP.)
Specifications*
Characteristics . Typical , _ Guaranteed .
0°-50°C -%4°C - +85°C
Frequency (Min.) 5-1700 MHz [ 10-1800 MHz [ 10-1800 MHz
Small Signal Gain (Min.) 6.5 dB 5.5 dB 5.0 dB
Gain Flatness (Max.) +0.2 dB 0.5 dB 0.7 dB
Noise Figure (Max.) 9.0dB 10.0dB 10.5dB
Power Qutput at 1 dB Compression (Min.) | +22.0 dBm | +20.0dBm | +19.5dBEm
VSWR (Max.) Input/Qutput <1.7:1 2.0:1 2.0:1
DC Current (Max.) at 15 Volts 105 mA 107 mA 109 mA
*Measured in a 50-0hm system at +15 Vde Nominal,
Typical Intermodulation Performance at 25°C
Third Order Two Tone InterceptPoint . . ... .. .. ... ... ......... +34 dBm
Absolute Maximum Ratings
Storage Temperature . . . ... .. ... ... ~-82°C to +125°C
Maximum Case Temperature . .. .. .. ... .. .0 i 85°C
Maximum DCVoltage . . .. ... .. ... . ... c.iiiiiiinn.. +18 Volts
Maximum Continuous RF InputPower . . .. . . ... .. .. ............ +19 dBm
Maximum Short Term RF Input Power . . . . .. ... .. .. ... . .. iuu.n +21 dBm
(1 Minute Max.)
Maximum Peak Power . . . . .. ... . ... 0.5 Watt
(3 nsec Max.)
“S'" Series Burn-In Tempe:ature (Case) . . . . vt e e s 85°C
Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance ai 25°C
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WJ-A29-1

10 TO 1500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT POWER:
+22 dBm (TYP.)

e HIGH THIRD ORDER I.P.:
>33 dBm (TYP.)

Specifications *
~ren : d
Characteristics Typical Oo.snoguarant_e;.fc _485°C
i

Frequency (Min.) 10-1600 MHz | 10-1500 MHz | 10-1500 MHz
Small Signal Gain (Min.) 9.0dB 8.5 a8 7.5dB
Gain Flatness (Max.) 0.2 dB *0.5dB +1.0dB
Noise Figure (Max.) {

30-1000 MHz 7.0dB 8.5¢B 9.0dB

10-1500 MHz 8.0dB 9.0dB 9.5dB
Power Output at
1 dB Compression (Min.) +22.0 dBm +20.0 dBm +19.0 dBm
VSWR (Max.) Input/Output 1.6:1 2.01 2.0
DC Current (Max.) at 15 Volts 90 mA 94 mA 99 mA
* Measured in a 50-ohm system at 15 Vde Nominal.
Typical Intermodulation Performance at 35°C
Second Order Harmonic InterceptPoint . . . ... .............. +57 dBm (Typ.)
Second Order Two Tone InterceptPoint . . . . .. .. ... ... ....... +49 dBm (Typ.)
Third Order Two Tone InterceptPoint . . . . ... .. ............ +32 dBm (Typ.)

Absolute Maximum Ratings

Storage TEMPETature . . . . . .o v o et e e e e e -62°C to +125°¢

Maximum Case Temperature . . . . ... .. vt i b e e ettt e e e e eee e 160°C
Maximum DCVoltage . . ... ...t e e e e e +17 Volts
Maximum Continuous RF lvcutPower . . . ... ... ... 0.t +13 dBm
Maximum Short Term RF input Power (1 Minute Max.). . .. ... .. .. 150 Milliwatts
Maximum Peak Power . . . . . .. ... .. i e 0.5 Watt

(3 usec Max.)
‘S’ Series Burn-in Temperature (Case) . . .. . . ... ... .. ........... +100°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C

Gain
o T
s |
X
3 |=
BLL
10 50 100 300 0 700 500 1100 1300 1500
FREQUENCY = Mz
Noise Figure
s | | | =
-
3 T
3 T |
E?.‘ I. - .
2 el
~ ol ! i | ‘ |
WS M 300 0 100 S0 Hm 1Mo 1500
FREQUENCY - Mz
Power Output*
u
| | | ]
ed ; —
u Veg * +15 V-, /
gn. i 4 - - 1 =
| ISR TTE = et B
&
B | ]
I
! |
10 % 0 30 40 10 %0 100 BN 10
FRIQUENCY - My
* at 1 dB Gain Compression
VSWR
20
o
15— ==
= === |
Lol [ Mo X
TI0 W 1 M0 W0 700 %0 10 B0 15w
FRIQUENCY - Mz
Intercept Point
" T N/ T
2nd HARMOKIC +15 VDT~
1L 40 - {.,___.\__
. .
Za
2
Eo 1
=
EN' T { T .
‘ L3r2 ORDER lrm-me »arnc
2"\ 1 i i 1
0% 10 M0 %0 00 S0 L@ BN e

FRUGUENCY - Mitz

Typical Automatic Test Data

Vee =15V

L8 S T (L2423 (L2E 0 el
N i T g
L LA B 1.1 LU T
. 15 1.1 \ L L
A, 2 l.¢ vy
AU, - L.v e
el 5 LR s LA
(EL L et LR
i, Lo {LIR L)
T, .4 '
T, 1.4 LA
HLL L P s
v 1,8 (A
bl LN - L LR
B L LR 1.8 Vet
lLeu, .= LL
b ) LN L5 v
LAY, | §5-3 | O
Linear S-Parameters
FEEW =11 w21
LS P 1A (LL 5 ALY (AL
H L LR wiae
(S L LN -3 |
SN, s
LI LR .9
gy, =37
s, %
A, selt
L, o !
TANY, e
U P
110, LT
ict, o
Ty, =13
LU % =
P LU LA 1.~
feiy, e aul!
O, el skt

B

.......
PP mape e
e ve e

.
e
.

e

&
=1
s
=

89




WJ-A31-1

10 TO 2000 MHz
TO-8 CASCADABLE AMPLIFIER

e LOW NOISE: < 3.5dB (TYP.)
e LOWVSWR: 1.56:1 (TYP.)

Specifications*
Characteristics Typical 00.509 (;mran_tszgc _488°C
Frequency (Min.) 1-2050 MHz |10-2000 MHz [ 10-2000 MHz
Small Signal Gain (Min.) 11.5dB 11.0 dB 10.5.dB
i
Gain Flatness (Max.) <+0.4 a8 +0.7 dB +1.0dB
Noise Figure (Max.) <3.5dB 4.0dB 45d8
Power Output at 1 dB Compression (Min.) | -2.0 dBm =4.0 dBm -4.5dBm
VSWR (Max.)
Input 1.5:1 2.01 2.0:1
Output 1.31 2.0 200

DC Current (Max.) at 15 Volts 9 mA 11 mA 12 mA
*Measureg in a 50-ohm system at +15 Vde Nominal, 3
Typical Intermodulation Performance at 25°C
Second Order Harmonic InterceptPoint . . .. .. ... ... ....... +15dBm (Typ.)
Second Order Two Tone InterceptPoint . . . . .. .............. +10 dBm (Typ.)
Third Order Two Tone InterceptPoint . . . .. ... ....... .. ..... +0 dBm (Typ.)
Absolute Maximum Ratings
Storage Temperature . . . .. ..o vn i it i e e e -62°C to +125°C
Maximum Case Temperature . . . . . ... .. . ...t e 1280
Maximum DC Voltage . . . . .. .. .. ... ..., +18 Volts
Maximum Continuous RF IncutPower . . . . ... .. ... ... +13 dBm
Maximum Short Term RF InputPower . , . ... ... ... ... ...... +50 Milliwatts

Uy Minute Max.)
Maximum Peak Power . . . .. . ... ... e e e 0.5 Watt

(3 psec Max.)

“S" Series Burn-In Temperature. (Case) . . . . ... .. ...t ..., 126°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C Typical Automatic Test Data
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WJ-A32

100 TO 2000 MHz
TO-8 CASCADABLE AMPLIFIER

e OW NOISE FIGURE: 35 dB (TYP)

e HIGH THIRD ORDER IM: +32 dBm (TYP)
e HIGH OUTPUT LEVEL: 15.0dBm (TYP)
e [ OW VSWR: 1.5:1 (TYE)

® GaAs FET DESIGN

Specifications *

e " Guaranteeci
Characteristics Typical 0°- s0°C 54° - +85°C
Frequency (Min.) 10 - 2000 MHz [ 100 - 2000 M#z | 100 - 2000 MHz
Small Signal Gain (Min.) 10.0 dB 9045 8.5dB
Gain Flatness (Max.) +3dB +7dB +1.0dB
Noise Figure (Max.) 3.5d8 40dB 4.5dB
Power Qutput at 1 dB 15.0dBm 13.5dBm 13.0 dBm
Compression (Min.)

VSWR (Max.) Input/Output 1.5:1 1.8:1 204

DC Current (Max.) at 15 Volts 94 mA 98 mA 100 mA

*Measured in a 50-ohm system at +15 Vde Nominal. >

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint .. ................ +40 dBm (Typ.)

Second Order Two Tone InterceptPoint . . . ............... +38 dBm (Typ.)

Third Order Two Tone Intercept Point . .. .. ... o0t vnnnn.. +32dBm {Typ.)

Absolute Maximum Ratings

Storage TEMPerature . . . .o ovv vt e vt ee ot e ee e -62°C 10 125°C

Maximum Case TemMpPerature . . . ..o vt v o ve oo ettt am e eaeeens 100°C

Maxiniim PENMBIEIR .o: se crmrd s soeeres son s i sre sie s 0 wie s 17 Volts

Maximum Continuous RF Input Power . . . . . oo v v i v i v e i e nnenn +13 dBm

Maximum Short Term RF Irput Power (1 Minute Max.) ......... 50 hilliwatts

Maximum Peak Power . . (. . .0ttt it isieneas s inianasle 0.5 Watt
{3 usec Max.)

“$" Series Burn-In Temperature (Case) . ... .....vereonunainnnens 100°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C
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Typical Automatic Test Data

\,‘;c = "1!; \,"c
FREQUENCY VSR VSKR GA %
H, N out N
100.0 1.1 1.9 9.9
200.0 1.3 1.4 19.2
300.0 1.2 1.4 10.2
400,90 1.2 1.4 10.1
300.0 1.3 2% 10.1
600,0 1.3 le4 10.9
700.0 1.3 1.3 10.9
000.0 1.4 1.4 10.1
960.0 1.3 1.9 10.0
1080.0 1.2 1.3 10.6
1100.0 .4 1.4 18,0
1200.0 l1ed 1.4 10.0
1300.0 1.3 1.4 10.1
1460.0 1.4 1.9 18.9
1366.0 1.4 1.9 18,90
1600.9 1.3 1.4 10.2
jrec.0 1.3 1.3 10.2
1850.6 1.9 1.4 10.4
1969.0 1.3 1.2 18.6
2300.0 1.3 1.2 18.5
2100.0 1.4 1.3 18.9
2200.9 1.4 1.4 16.5
Linear S-Parameters
FREQUENCY 3%} s21
MMz MAG ARG MAG ANG WAG
100.0 9.088 1 3.13 173 9.0
200.0 0.110 -6 3.2¢ 162 Q.1
300.0 0.083 -2 3.2 182 Q.1
400,90 o.111 3 Q.20 144 @1
360.0 0.113 4 .20 133 8.1
600,90 0.127 8 3.16 126 Q.1
700.0 0,144 F 3.16 116 e.1
800.9 0,182 2 3.20 103 9.1
900,0 0.146 a3 3.16 93 8.1
1000,0 0.170 -6 3.16 84 2.1
1100,90 . 173 -21 3.16 k&4 2.1
1200.0 0.1?2¢ -22 3.16 68 0.1
1300.0 0.9 -27 3.20 2 8.1
1400.0 0.120 -20 3.16 - Q.1
1500.0 N, 182 -40 3.16 8 8.1
1600.0 3.193 -52 3.24 32 Q.1
1700.0 2.210 -60 3.24 22 [- 1%}
1800.0 0.210 -81 3.31 1e 0.1
1300.0 6.208 -93 3.3% ] 9.1
2000.90 6.1683 -117 3.3% -10 0.1
2100.0 0.177 ~le8 3.3% =22 6.1
2200.90 0.183 ~-16% 3,38 -33 0.1
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WJ-A33

10 TO 2000 MHz
TO-8 CASCADABLE AMPLIFIER

e NEW LOWER NOISE: 4.5dB (TYP.)
e +3dBm QUTPUT LEVEL (TYP.)
e WIDE POWER SUPPLY RANGE:

+8 TO +15 VOLTS
Specifications®
Characteristics Typical OQ-SODG;“’“"‘?:EC - 485°C
Frequency (Min.) 1-2050 MHz [10-2000 iviHz | 10-2000 MHz
Small Signal Gain (Min.) 9.5dB 8.5dB 8.0dB
Gain Flatness (Max,) '

500-2000 MHz <#0.3ds 0.6 dB *0.8 dB

10-2000 MHz <+05dB x08dB +1.0dB
Noise Figure (Max.) 45dB 5.5dB 6.0 dB
Power Qutput at 1 dB Compression (Min.) | +3.0dBm | +2.0dBm +2.0dBm
VSWR (Max.) Input/Output <1.7:1 2.0:1 2.2:3
DC Current {Max.) at 15 Volts 14 mA 16 mA 17 mA

*Measured in a 50-0hm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C,

Second Order Harmonic InterceptPoint . . . .. .. .. .... . ..... +28 dBm (Typ.)
Second Order Two Tone InterceptPoint . . . . ... ... ........... +22 dBm (Typ.)
..................... +15 dBm {Typ.)

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage Temperature . . . . .. ... .o it i e -62°C to +125°C
Maximum Case TeMPEratuire . . . . . . o ve e et e e et e e e e 125°C
Maximum DC Voltage . . . .. .. . . e e s e s +20 Voits
Maximum Continuous RF InputPower. . . . ... ............c..... +13 dBm
Maximum Short Term RF lsnutPower . . . . ... ... ... .......... +6% Milliwatt
{1 Minute Max.)

Maximum Peak POWBT =: .. va v c i vmean 5s 5 5 wimis o o D) oo 0.5 Watt
(3 pusec Max.)

“S'* Series Burn-In Temperature (Case) . . .. ... .........¢c0cueuuno.. 125°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at Z5°C Typical Automatic Test Data
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WJ-A33-1

2 TO 2400 MHz
TO-8 CASCADABLE AMPLIFIER

® ULTRAWIDE BANDWIDTH:
1-2600 MHz (TYP.)
e MEDIUM QUTPUT LEVEL: +6 dBm (TYP.)

Specifications *
Guaranteed
Characteristics Typical 0°- 50°C -E6° - +85°C
Frequency (Min.) 1- 2600 MHz | 2 - 2400 MHz | 2 - 2400 MH:z
Small Signal Gain (Min.) 9.0 dB 8.2dB 78dB
Gain Flatness (Max.) 4 dB *6dB +8dB
|

Noise Figure (Max.)

10 - 1500 MHz 4.0dB 5.0dB 5.5 dB

10 - 2400 MHz 5dB 5.8 dB 6.3 dB
Power Output at 1 dB
Compression (Min.) 6.0 dBm 4.5 dBm 4.0 dBm
VSWR (Max.)

Input <1.6:1 1.9:1 2.0:1

Output <i.41 1.8:1 2.0:1
DC Current (Max.) at +15 Volts 19 mA 21 inA 23'mA
*Measured in a 50-ohm system at +15 Vdc Nominal,
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point . .. ... .. .. ... couu.. +35 dBm (Typ.)
Second Order Two Tone Intercept Point . . . .. . .ov v ennnnn.. +29 dBm (Typ.)
Third Order Two Tone InterceptPoint . . . .. ..o i i i +19 dBm (Typ.)
Absolute Maximum Ratings
Storage Temperatire o i ou @05s v cvanits s Tow wramam e i aia 62°Ciwo125°C
Maximum Case TeMPerature . . . . . o« v i vt o v et vt e s e e tnen et o e 125°C
Maximum DC Voltage . . . . v v v v vt i e et m st st ae s s ee o +20 Vaolts
Maximum Continuous RF InputPower . . . ... ... inas +13 dBm
Maximum Short Term RF Input Power (1 Minute Max.) .......... +50 Milliwatts
Maximum Peak POWEE . . . . v vt it vt e ie s st n st aate tea s saanea B Watt

(3 psec Max.)

'$" Series Burn-In Temperature (Case) . . ... v ivin i innanenenenn 126°C

Weight spproximately 2.0 grams (0.07 0z.)
a6

A33-1
| D4
1 —=i{114) A E-_
0w ~ 00251063
1T [ [—
1 ]
7 eii=r0018 0% 065y 01
0185 £ 005 ] 0500 4 0007 0002
1470) -l ATINS
oao+0010 _
DIA BC. (™ GrounD
A 0HM mpuf ’__/_'wﬂHM OuTRIT
4
. s }
« DG VOLTAGE o AN 5 e
10.74) N/
K

DIMERGIONS ARE ININCHES IMILLIMETERS)
D05 1131 UNLESS OTHERWISE SPECIFITD
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Typical Performance at 25°C Typical Automatic Test Data

Gain Ve =+15 Vde
n FREQUENCY vsue VSUR GAIM
“Dc‘ nu2 N 14 2
0 -
@10 | +25°C +85°C 100.0 1.1 1 6.9
) 200.0 1.3 1.2 .7
2z | ‘ 300.0 1.2 1.1 8.0
<9 400.0 1.2 1.2 8.7
O | ee—— $00.9 1.3 1.2 0.6
o~ 600.0 1.3 1.2 0.6
8 (] 7€0.9 1.4 J.2 9.6
10 100 S0 700 2500 soeo e 1 o3
FREGUENCY - MHz 1800.0 1.9 1.4 0.3
1100.90 1.9 1.4 0.3
1200.0 1.3 1. 8.8
Noise Fi 1360, 0 e 1.4 0.4
1420.0 1.3 1.4 0.4
oise Figure 1520, 0 1.6 1.8 9.3
1600.0 1.6 1.5 0.4
w B 1700.0 1.6 1.4 0.4
'? 1800. ¢ 1.5 1.4 [ %]
1900.3 1.3 1.3 0.3
=g - 240¢.0 1.4 .2 0.0
S L~ 2190.@ 1.3 1. %1
Q | s 2200.0 3.2 1.1 9.1
| o 2300.0 1.1 1.3 9.3
w ~—— 2¢60.0 1.2 1.9 9.1
g 25¢8.0 1.4 1.6 6.9
2 3le 2690.9 1.4 1.8 0.?
10 100 900 1700 2500
FREQUENCY - MHz Linear S-Parameters
FREQUENCY s $21 $12 $22 c
nee MAG ANG LTI L1149 MAC ANG nRG [0
Power Qutput*
100.9 9.043 1€ 2.79 146 0,17 -6 8.030 6%
£10 v 200.0 o.312 31 2.72 182 e.17 1% 8,074 1%
] 300.2 0.101  -38 Ecanly! 0,17 =26 8.040 =30
: 400,90 0,323 -64 2.73 127 8.17 32 0,071  ~aa
- 300.8 0.130 =78 R.69 137 0.17 =-ad 8.8™ -34
= 600,90 0,332 -8¢ 2.69 106 0,17 =46 6.081  -32
(=3 700.0 9.193 -9 2.69 92 0.17 -3 Q. 104 ~66
2 900.0 0.166 -1190 2.66 76 0.17 =60 6.132 -?3
o 900.0 0.17% -124 2.66 64 0.17 =23 0.312%5 75
< 54°C 1000.0 0,210 =12¢ 2.60 %1 0.16 =73 0.171 =99
= A 1100.9 8.209 13" 2.66 42 0.17 -3 6.166 -310
=1 1200.9 0.200 147 2.66 27 o> -92 0.162 -114
a 10 100 S00 1700 2500 1300.6 e.22% -157 2.63 14 8.1 -102 0.172 ~324
FREQUENCY - MHz 1400, 0 e.2.1 =169 2.63 13 8.17 =111 e.1e1 -129
1%900.0 €.a19 =177 2.60 =12 6.17 ~119 6.193 =137
* . + 1600.0 3.243 1?9 2,63 =24 0.17 ~1206 0.192 =14¢
at 1 dB Gain Compression 1700.8 3.227 168 2.6 -37 0.17 =132 2.182 -161
1600.0 0.213 193 2.65 -30 0.17 143 0.1%¢ w172
1900.0 0,196 138 2.66 =63 0.137 176
2009.0 a7 187 2.73 =27 d.102 1327
VSWR 2120.0 0.149 93 2.03 -9 0.067 104
2208.0 e.106 79 2,43 109 0.952 43
2360.0 6.067 26 2.92 -128 0.129 -1
201 I ! 2400.0 0.119 = 2,83 =143 9.210 =31
INPUT. QuTPUT 2%00.0 0.1% -48 2.79 -161 0. 244 -33
15 RS \ 2600.6 0,176  -64 2,72 -179 2.263 -6
- ")——‘
=
g, l—— ~JC Vee =+12 Vde
10 100 900 1700 2500 FREQUENCY VSNR VSHR GAIN
FREQUENCY - MHz nuz ™ our o0
100.0 .2 1.1 .2
200.0 1.4 1.2 7.0
» .0 1.3 1.3 0.
Intermodulation 400.9 1.4 1.2 e
200.8 1.4 1.2 2.9
60 600.0 1.4 1.2 0.0
E 7080.8 1.3 1.3 ;-:
900.0 1.9 1.2 .
] /] 900.0 1.9 1.5 7.9
= 50 [2ND HARMONIC 1029.0 1.7 e 7.7
= \ / 1180.0 1.6 1.4 7.0
=] i 1200.9 1.6 1.4 9.0
240 7 13€0.9 1.7 1.4 7.8
- 1400.0 1.6 1.4 7.9
> |~ — 1500.9 1.? 1.4 7.9
830 = 2N0 ORDER ™ 1620.90 1.7 1.4 7.9
g | TWO-TONE 1200.0 1.? 1. 7.9
I 1800.0 1.6 1.3 2.0
1 29 pr— 1900.9 1.6 1.3 0.1
= / 2000.0 1.9 1.2 8.3
- 2100.6 1.4 1.2 a.8
10 3RD ORDER TWO-TONE 2200.0 1.3 1.2 0.7
nef.0 1.3 1.4 0.8
10 100 900 1200 2500 2450.0 1.4 1.7 e.3
FREQUENCY - MHz 2:00.6 1.3 1.8 8.2
2600.0 1.6 1.9 0.8
Linear S-Parameters
FREGUENCY 81t 821 812 $32
L} 3 MAGC ANG HAG ANG MAC ANG MRG ARG
100.0 9.000 2.357 166 0.934 .
200.0 9.137 2.4 132 2.9%1 -26
300.0 2.51 140 0,056 -39
a00.9 2,48 122 2.08%  -30
$00.9 2.48 122 0,094 -63
600.9 2.51 ue 2.092 -63
?200.9 2.42 9 8.114 7%
800.0 2,08 78 0,140 -1
900.0 2148 é1 0.12¢6 -7
1300.0 £.4) k1 0.173 -107
1100.9 2.43 20 9.170 ~12t
1200.0 .31 2e 0.160 -126
1300.0 .43 t1s Q16T ~138
1400.0 2.48 [} 0.173 -140
1900.0 2.4 -16 0,120 -146
1690.0 0.266  17e 2.40 -26 0.178 -139
1700.9 [ 2% &N 138 2.48 -4 9.163 -1°?
1000.0 [ 2 3 143 2.%1 -S4 0.13¢ 171
1330.0 a2 127 2.9 -6 8.19 -198 .12 139
4990.0 3,218 104 2.86 =92 9.20 ~t40 9.039 127
<td0.@ 9.182 27 2.79 -99 a.20 -173 2.09%0 87
2200.0 0.146 40 2.72 -114 2.20 176 0,099 21
4300.8 . 119 %] 2.79 -139 .28 162 0.176 -17
1s90.0 0.166 <26 2.66 =130 0.20 140 9.249 -39
i%00.0 9.203  -4s 2.97 -169 9.20 133 0.275 -57 97

590,09 9.231 ] 2.3 1n 9.19% 129 8.312 -?29



WJ-A34

100 TO 2000 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
16 dB (TYP.)

o ULTRA LOW PHASE DEVIATION
FROM LINEARITY: < £3°;
500-2000 MHz

e LOWVSWR: < 1.5:1(TYP.)

e MEDIUM LEVEL OUTPUT: +7 dBm
(TYP.)

e EXCELLENT GAIN BLOCK

Specifications*

Characteristics Typical 0°.50° cGuarantfgio C - 485°C
Frequency (Min.) 302100 MHz | 100-2000 MRz | 100-2000 MHz
Small Signal Gain (Min.) 16.0 dB 15,048 14.0 dB
Gain Flatness (Max.) <0.5dB *0.7 dB £1.0dB
Noise Figure (Max.) 5.5dB 6.5 dB 7.0 dB
Power Output at 1 dB

Compression (Min.) +7 dBm +6 dBm +5 dBm
VSWR (Max.) Input/Output <1.5:1 1.9:1 2.0:1

DC Current (Max.) at 15 Volts. 35 mA 39 mA 41 mA

*Measured in @ 50-ohm system at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Second Order Two Tone InterceptPoint . . . .. .. ... ........ s
Third Order Two Tone InterceptPoint . . . . . . ... ... .........

Absolute Maximum Ratings
Storage TEMPEratUre . . . . . .o oo e i e e e e e -62°C 10 +125°¢
Maximum Case TEMPErature . . . .. ... .. ovon oo 125°C
Maximum DG VOIRAGE : .« cuap$os s s s wili wos aldw won ave e i0d Gesis 05 4 +20 Valts
Maximum Continuous RF leputPower. .. ... .. ................. +10.dBm
Maximum Short Term InpatPower. . . . . .. .. .. ... ... ....... +50 Milliwatts
(1 Minute Max.}
Maximum Peak Power . . . . . . .. . ... i 0.5 Watt

“S* Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 oz.)
98

+46 dBm (Typ.)
+42 dBm (Typ.)
+18 dBm (Typ.)

(3 psec Max.)
125°C

Outline Drawings
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Typical Performance at 25°C Typical Automatic Test Data
Vec =12V Veec=1HBV

Gain
FPEQ  USWP  USle  cAln FECO . USIP U® GAIH
™ e ] ouT DD e i o jod
-54°C —

n LY 100.. .2 L1 16.2 100, 1.C 16.6
@ V5% 200, .2 1.1 26,1 «00. .2 1€.5
T 200, .2 1.1 1641 00, 1.2 16.5
z O S~ 400. .2 1.1 160 a00, 1.2 6.6
F v 500, 1.3 1.2 6. S00, 1.2 16.5

15 T3 600, 1.3 1.2 6.2 €00, 1.3 1t

700, 1.3 1.3 162 0. .3 1.6

600, 1.4 t.4 16,1 Bo0. 1.4 16,5

20000200 400 600 80O 1000 1200 1400 1600 1800 2000 900, 1.4 1.9 15,9 w00, 1.4 1.2
FREQUENCY - MMz 1000. 1.4 w3  1%.8 1000, 1.9 16.2

1100. 1.5 1.5 150 1100, 1.3 16,1

1200. 1.5 1.5  15.6 1200, 1.4 16.0

. . 1300. 1.5 1.5 15,7 1200, .S 16,6

Noise Figure 1400. 1.8 1.5 157 1300, 1.3 6.3
1500. 1.5 1.4 157 1500,  f.9 16,9
3 1600, 1.5 1.4 187 1600, 1.9 16.0
. 6 YT — 1700. 1.5 1.3 187 100, 1.4 16.0
3 1600. 1.5 1.2 15.0 1000, 1.4 6.1
3 s 1 1530, (.5 1.2 8.7 1900, 1.4 16.1
- - T 2000, 1.6 1.2 15,9 2000, .5 6.2
2 . 1 2100, 1.9 1.3 6.2 2100, 1.7 16.5
g 1020 40 60 S0 100 1200 10 1600 1500 2000
FREUENCY - MHz
Linear S-Parameters, Voc = 15 V
*
Power Output FRED 11 i
(1Y HAG ANG MR

9 l T
« e L 100, WS 67T
g ¢ I 200, 46,5 660
- L o0, ~66.0  G.GT
31 200, 826 <
= s12v SO0, 63,4
8 , 5 <00, PG .

g )/ TO0. T3, .
5 o, 6 G
— 0. o7t -
P HL 3
IO/ @0 60 0 100 180 100 160 100 A oo &
FREQUENCY -~ MHz +200. '
*at 1 d8 Gain Compression 1300, 3]
1500, 'S
- :
VSWR 1000, by
1900, S

30— T 2000, S 4
« INPUT ouTPUT 2100, LI A
2o AV 2200. 48 6.2

10 ==

100 200 40 600 500 1000 1200 1400 1600 1600 2000

FREQUENCY - Mg

99



WJ-A34-1

1.5 TO 2.3 GHz
TO-8 CASCADABLE AMPLIFIER

HIGH GAIN — TWO STAGES:
14.5dB (TYP.)

e LOW PHASE DEVIATION FROM
LINEARITY: < £3,0°, 1600-2300
MHZ',

e MEDIUM LEVEL OUTPUT: +8 dBm
(TYP.)

e ULTRA WIDE TYPICAL

BANDWIDTH: 0.1 TO 2.4 GHz

Specifications*
Characteristics i Guaranteed

Typical | o gooc”  _54°C - +85°C
Frequency (Min.) 0.1-2.4 GHz [1.5-2.2 GHz | 1.5-2.3 GHz
Small Signal Gain (Min.) 14.5dB 13.7 dB 12.6dB
Gain Flatness (Max.) +0.3 di +0.6 dB +0.8 dB
Noise Figure (Max.) 5.7 dB 6.8dB 7.3dB
Power Output at 1 dB Compression (Min.) | +8.0 dBm +6.5 dBm +6.0 dBm
VSWR (Max.) Input/Qutput 1.6:1 2.0:1 2.0:1
DC Current (Max.) at 15 Volts 34 mA 38 mA 40 A

*Measured in-a 50-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage Temperature
Maximum Case Temperature
Maximum DC Voltage

.............

Maximum Continuous RF Intut Power
Maximum Short Term RF input Power

Maximum Peak Power . . . ... .. ... ... .. ...

”S" Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 oz.)

100

+45 dBm (Typ.)
+41 dBm (Typ.)
+20 dBm (Typ.)

-62°C 10 +125°C
128°0

........... +10 dBm
........ +E80 Milliwatts
L1 iinute Max,)
............ 0.5 Watt
(3 psec Max.)

125°C

Outline Drawings
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Typical Performance at 25°C

Typical Automatic Test Data

Gain Vcc =12V Vcc =215V
1 T SR LR LSLE SR LRI LCHIE GAIN
£ M ] L4 D ™ ouT ur.
B - 5 e « .
g /92) c g, 24 EAAR N .2 i.
W } won, : SN e
3 A S, : S0, e 1.2
3 we A, 2 ., 1.2 [N
B W0, P SR P $8
w0, 2 S Ll
-y o U
e 7 18 19 a8 21 27 23 14 - Wl 3 iev S
PTG - G 3 EDERE
e 1 toa
. 3 2 tot
Noise Figure 3 1.3 1
4 R 1,4
g ! - : 4 198 e
. . Py . . e«
+15V \ PR N 1.4 2.3 R
§ s 15¢ 4 { 10600, HE 1.4 o
s v 100, .5 .4 L.
g Y] ! W, LS 4 !
g, bt l ] fop0, 1S N !
6 .5 4 L0 L2 L& Ls 18 20 2. 24 oo, S : b
FREQUENCY - GHz el S H M
<) : M :
1.7 ! H M
1.9 14, H !
Power Cutput* 2o e & 3

0
e ! —
f sp Kb W
2
£ Linear S-Paramets:s,
S opw e
g N— /\.m Vcc =15V
a FREQ st o sz e
1.0 1.2 14 1.6 1.8 2.0 2.2 2.4 Prgtes ) y , arn -
FEOUNCY - Gt S ¥IAG ANG HAG ANG HAG HHG HAG ANG
*at 13 Gain Compression 1. .08 ~82.4  6.92 5.2 N 4.6 SO etda,a
oo, 06 T30 6,87 - 8 W03 20,9 S -156.5
. . TN 06 623 6.2 £, @ .23 29,0 WS -ITSG
Third Order Two Tone Intercept Point Ao, o7 65,5 6.93 ~10.6 a2 36,20 R 108, 7
S, 09 -68.8 5,83 14,5 .02 43.2 L2 62,6
£O0, W12 ~7¢,0  6.86  -i8.3 a3 566 A 63,23
8210 700, e -2 .02 59,6 o9 29,5
£ Veer 15V e 200, .14 R ] .02 66,4 T 4,6
g0 _— i, T 26,0 .03 T2.9 X R
5 / 1000, 43 -31.2 .03 T8 TS :
guano 1100, .14 34,3 .02 7. S T
g I 2000 EL IR % 1 3 ~38.0 02 3.9 i
= FREQUINCY-MHe +300. .13 3.8 02 100.3 . i6
1300, Li4 -44,3 .02 106, ] L%
1500, .14 ~46.3 .02 111.5 L2
1690, .1 a7, 4 .62 1101 W28
1700, T 50,0 o2 24,2 .10 '
1300, o1 -53.2 N @97 AT 863
1900, .10 574 .02 1. S 1025
2000, .18 60, 1 02 149, 9 39 -116.9
£:00. AT 65,3 .02 145,0 23 1329
2200. L) 67,5 .08 157.© 24 -146.5
2300. .21 -69.9 N 160,2 25 151,99
2400. .26 “75.5 .02 1625 2T -160,0
£500. .33 -83.6 .03 75,8 26 -1v5.8
2600, sy 95,3 e TR s Mg =X ST,

Deviation from Linear Phase, Gain and Graup Delay,
Vee =15V

FPEQ DEU LIN © PEL O GHIN LEU ARS GRIN GROUP DELAY
MHZ nEG DEG e hp N--SEC

1500, =i.60 [ L9 Je
1600, 61 i 14,09 05
V00, JOS Joe 14,866 .08
1800, 20 Jog 14,06 9
1u0n, L6 = 02 4.8 00
2000, & <. 5 14,49 o3
2:00. l.0T RN 13,54 L0
<eo0. o hl =20, 16 =34 14,50 06
2300, .52 -22. 06 <. 30 14,99 05

101



WJ-A35

10 TO 2000 MHz
TO-8 CASCADABLE AMPLIFIER

e MEDIUM OUTPUT LEVEL: +9 dBm

(TYP.)
e WIDE POWER SUPPLY RANGE:
+8 TO + 20 VOLTS
Specifications™
T " Guaranteed
Characteristics Typical 0°50°C. < B4°C - +88°C
Frequency (Min.) 1-2050 MHz | 10-2000 iMHz | 10-2000 MHz
Small Signal Gain (Min.) 10.0 dB 3.0 dB 8.5dB
Gain Flatness (Max.)
500-2000 MHz <0348 0.6 dB 0.8 dB
10-2000 MHz <#05dB +0.8dB +1.0dB
Noise Figure (Max.) 5.0 dB 6.5 dB 7.0dB
Power Output at 1 dB Compression (Min.)| +9dBm +7 dBm +6.5 dBm
VSWR (Max.)
Input < 1.5:1 2.0: 2321
Output < 1.5:1 2.2 2.2
DC Current (Max.) at 15 Volts 24 mA 27 mA 29 mA

*Measured in a 50-chm system at +15 Vdec Norninal,
Typical Intermodulation Performance at 25°C

.................... +38 dBm {Typ.)
.................... +33 dBm (Typ.)
............... +21 dBm (Typ.)

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings
Storage TEMPErature . . . . . ..ot et e -62°C to +125°C
Maximum Case TeMPerature . . .. . .. .o \vve v nn et nneinoneeennnn 125°C
Maximut ' DEVBIRE .. Qe w v wmin mo sos avs wlatle we a6 s0s i Silals +21 Volts
Maximum Continuous RF inputPower. . . .. ... ... ............ .. +13 dBm
Maximum Short Term RF InputPower . . . .. .. .. ... ... ... .. +17 Milliwatts
(1 Minute Max.)
Maximum Peak Power . . .. .. . ... ... . e e 0.5 Watt
(3 psec Max.)
“S'" Series Burn-In Temperature (Case) . . ... .. ... .. ... .. ... . 125°C

102

Outline Drawings

A35

0450
v —-| (11.41) A
b 4 f PR
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0.500 + 0,002
(470 e VT T e AFING

oam <000
biA BL ]
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DIMENSIONS ARE IN INCHES IMILLIMETERS)
+ 005 (131 UNLESS OTHERWISE SPECIFIED

Weight

approximately 2.0 grams (0.07 oz.)

CA35
’_‘ 0520
b ) (20.62)
1.000
{25.40)
PRODUGT LABEL AREA
. . - 0378 v oy pagES
0500 0480 (3:52) 0.0
(12.70) _.(ltﬁﬁ bC BIAS -, OUTPUT[ ™ (7.67)
J—ﬁl EBCP GO
AF CONNECTOR REXET
0310 INPUT  SMA JACK (FEMALE) (1143
(7.87) {2) PLACES 0,460
0,460 = 0.010  (11.68)
_MOUNTING (11,68 = 0.25)
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Typical Performance a¢ Z25°C Typical Automatic Test Data

Gain Vcc=15v
lII 1 T FEED (L1 [T RN
-53C HMHZ m T ol
20 [ —1 J _;,.,’"_./_.- oo, 1.2 s Croe
= I | Ii S co0. it 1.2 1S
R S g 200, 1.1 163 10,5
A | 300, 1.1 SR T
= g~
10 70 &0 60 &0 1000 207 &0 160 10 20 6“0‘3 1 s ;gz
FREQUENCY - MHz 0. 1.1 1.2 .3
800, 1.} 1.2 10.3
<00, 1.2 1.2 10.2
* . 1000, 1.2 PR 10.2
Noise Figure 1160, 1.3 1.z 1.2
1200, 1.3 1.2 0.2
3,‘-" 1300, 1.4 1.8 10.3
. 1400, 1.4 1.3 10.3
& 1500, 1.4 113 105
3 | —1 1600, 1.4 1.2 0.7
=4 = 1700, 1.4 t.4 10,9
2 1609, 1.2 e 111
2, 1900, t.2 1.3 1.2
10 W &0 &0 0 0 120 140 b0 180 o oo, 1.5 .2 Il
FREQUENTY - MKz 2100, 2.3 1.2 e
Power Output* Linear S-Parameters
i FRED s11 &2 s12 s22
* I (35 MAS FHG M RHG MAG ANG HAG G
M = 100, LG9 160.6  7.38  ITL.O .15 1.8 19 168.2
= 20— ] 200, 05 166,80 2,35 156.7 .14 =70 .16 164.0
® p— - 300, .06 1793 3,37 144.3 .14 -12.3 .15 {49.e
= [\ T = a00, J04 1662 3,36 131,714 -13.3 .12 134.8
£ — - A 500, 03  -leT2 0 2 IIE 14 -24.3 0 L10 1i4.€
a | - S00, .04 16T 3,28 06,9 .14 -30 .08 J0o.7
gg — & .03 -124.2 226 SHE .14 -36.4 .08 ca.2
] 00, 07 -126.9 329 va.4 .14 -43.4 07 40,9
i — v SO0, .07 =126,1 3.26 6.4 .14 =s8.2  .oF 17.7
o 1000, 10 -12T.4 3.25 $2.4  Ji4 =SS .9 -3.9
J 1100, .13 -13%.3 3,85 |2 .12 -€2.9 LD -8l
- 1200, W14 =151.6 3.25 2%. 7 «13 -£9.0 .05 -43,5
10 700 %0 @0 0 100 1200 160 100 10 200 1300, .18 -158.8  3.86 154 .13 E.T . .10 -63.%
FREQUENCY - MKz 1400, A -189.6 .28 -.8 .13 84,0 12 -£1.8
(= .18 1766 3.33 -16.2 o e =81.5 .13 =107.2
=2t 1 ¢B Gain Compression 1200, .15 160.5 3.43 -32.1 i 799.3 14 =129.6
1300, o £ 143.2 3.51 8.3 e =08, 3 <1 =140, 2
1800, 210 1011 359 —€6.4 14 0SiIBL2 .16 -163.%
1900, 18 3.0 3,65 -85.8 .14 -129.5 .14 1T4.0
VSWR Z000. .21 -22.3  3.61 -107.2 s =140l .09 145,95
2100, 42 6.3 3:.23 -141.9 « T3 =168.6 .08 0.9
) ; ca0n, <57 -a3.8 .71 -1&67.0 <12 1736 AT -X.5
wiivur
w20 N
g AT
" e =
a=—+"] (0
YOI w0 e w0 lo0 1200 140 T 1D 70m
FRECIUINCY - M2
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WJ-A35-1

2 TO 2400 MHz

TO-8 CASCADABLE AMPLIFIER

e ULTRAWIDE BANDWIDTH:
e MEDIUM OQUTPUT LEVEL: +9.56 dBm (TYP.)

1-2600 (TYP.)

Specifications *
Guaranteed

Characteristics Typical 0° -50°C -54° - +85°C
Frequency (Min.) 1-2600 MHz | 2-2400 Mz | 2 - 2400 MHz
Small Signal Gain (Min.) 0.04dB 8.5dB 8.0 dB
Gain Flatness (Max.) +4dB *6dB +8 dB
Noise Figure (Max.)

2 - 1500 4.2 dB 5.0dB 5.5dB

2 - 2400 <5.0dB 5.8 dB 6.3 dB
Power Qutput at 1 dB o
Compression (Min.) 9.5 dBm 85dBm 8.0 1%m
VSWR (Max.)

Input/Output <1.4:1 1.9:1 2.0
DC Current (Max.) at +15 Volts 28 mA 31 mA i 23 mA

*Measured in a 50-ohm system at +15 Vdc Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

......

......

Absolute Maximum Ratings

Storage Temperature
Maximum Case Temperature
Maximum DC Voltage

Maximum Continuous RF 'nput Power
Maximum Short Term RF Input Power (1 Minute Max.)
Maximum Pealk POWET . . . o v i v ve it aansmon s nasesasrainianea

”S’" Series Burn-In Temperature (Cas

Weight

104

.................................

..................................

....................................

e)

approximately 2.0 grams (0.07 oz.)

.............

.............

..................

....................

+40 dBm (Typ.)
+34 dBm {Typ.)
+23dBm (Typ.)

125°C

5 Watt
(3 usec Max.)
125°C

QOutline Drawings

A35-1
0450 1y
' —"_'l {1141y DA f=—
E J 01005 (063)
_ 508 ) N (NS )
i I¥
=T = 0001
— 0015 {0.45) DA
oo losy ooz L e
; 1270
oiA
0300 <0010 _ "
DiA-BE T GROUND
50-0HM INPUT ~__ S OHM OUTRUT
2
- G VOLTAGE——— < f el
= 4

TMMENSIONS ARE IN INCHES OMLLIMETERS)
b 0oS | V3 UNLESS OTHERWIST SMEQIFIED

CA35-1

o] ol 0820

] 1420 (20 82)
1,000 f:,";)
I
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e D375 4yp (o1 praCES
Lo

19.52)
f l |
i 0C BIAS -,

0.500

11:::1'9; 0.310

(7.87)
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auteut|

~O ‘—L =]

| \ RF GUNNECTOH
0310 INRPUT {S?T?\ JAGH lFEMMEj
-

17.87)
\‘ 0.460 = 0.010 \__

DG
(11.68)

TAOUNTING HDLE

MOUNTIRG (1168 = 0.25)
SURFACE 0.180

oy (4AT *m"'i
- THREADED INGERT
i4) PLACES

0320 = 0.010
812 = 025

3

0810 = 0010 1 |
(2057 = 0.25)

A 1
goos 088 il
(2.41) (B3

DIMENSIONS ARE IN INCHES (MILLIMETENS)
= 915 ). 38} UNLESS OTHERWISE SPECIFIED
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Typical Performance at 25°C

Gain Power Output* Intermodulation
1 12 v 60
- -Sacc-\ % ‘ o
{8 -
T = e : =7 [T IND WARMONIC
z : — g 25 c'\_ l i §40 — \ e
S : - 5 . R g
85°c ,3575_/ =] 2"‘-—.‘ 3 T
Bl | = P — - T =li] " uE
2 1o 800 1700 2500 g \'-'iii'l.‘. +85°C g ND ORDER !TWU-TD.I
FREQUENCY - MHz = oaly N 520 € LY = ————
210 100 500 1700 2500 = '\_,Zlﬁll_ ORDER
FREQUENCY - MHz T TWO-TONE
» r T 5
H at 1 dB Gain Comprassion 210 10 900 1700 2500
Noise Figure FREQUENEY - MHz
= ]
w - VSWR
g 5 /’ Y
2 | "1 20 I T
S — R ouTPUT
g INPYT A
S aly : e 15 N
210 100 900 1700 2500 §|[l - —— R
FAEQUENCY - MHz 710 100 :0] 1700 2300
FREQUENCY-MH:z
Typical Automatic Test Data
v‘:c = +15 le: vec - +12 Vdc
1 P FEEGUENCY VEHR VEMR GRLN
n.:nu::g\. vs:l: v;t;: G:;u i N o0t u“
188.9 §u ! i 1en. 0 1ad 1. 9.5
280.8 l-; :‘L ;_: 0.0 1.2 1.1 9.4
08.8 11 Iy 3.8 300. 0 1.2 1.0 9.4
apa.@ 1.2 11 9.7 e, e 1.2 1.0 9.4
sap.@ 1.2 1oy 5.9 0.0 1.3 1.0 9.7
cen.a 1.2 oy .3 see.o t.2 1.0 9.3
ap. o 1.2 ey o.= 780.0 1.3 1.1 9.2
ERE.D 1.2 1.1 9.4 aea.0 1.3 | P § 9.1
soe.0 1.2 1.2 9.4 sen.e 163 |_1 .1
1epe. @ 1.3 1.2 9.3 tooe. 0 t.s 1.2 9.8
11808.0 1.3 1.2 9.3 1100,0 14 1.2 2.1
1288.0 1.3 1.2 9.3 1200, 0 1.3 1.1 9.2
1300.0 1.4 1.2 9.3 1300, 0 1.4 1.2 9.0
40T, 0 1.3 1.3 o2 1400, 2 1.4 1.2 9.1
1%e8.9 1.4 1.3 9.4 1308 0 1.9 1.3 .9
1680, 0 1.3 1.4 9.1 14_:.':,» 1.5 1.3 8.9
1ren. 2 e 1.4 a1 1703, 9 1.9 1.3 8.9
182D, 2 1. sia st tean. b t:s 1.3 8.9
15ga.@ 1.5 1.% %1 1902.0 1.9 1.4 8.9
2000, 0 1.9 1% 9.2 2000.0 1.9 1.4 st
21002 | 1.% 9,4 di0e.@ 1.£ 1.4 %.3
22800 1.2 1.5 5.4 22000 1.8 1.4 8.3
2ipe.0 1.4 1.4 9.6 i)ﬂ.! 1.9 1.4 Y
24pd.p 1.4 oy 5.6 2400, 0 1.8 1.3 a.4
2n00. 0 1.6 1.4 9.3 ::sae.n 1.8 1.3 8.9
2680, 0 1.8 e 8.9 00,0 .0 1.3 8.3
Linear S-Parameters Linear S-Parameters
FEEQUENCY s11 ‘521 si2 1] FREQUING. s11 §is i
Kz WAL ANG HRG  ANG NAG AMT Al mh: nRI AHG RAG  ANG ARG ARG
1ep.e =5 e.0ck ee. e 0,043 19
0.0 =22 [ 2e0.0
e, e -34 e.pie 00,0 0.011 LA
400.0 =33 it 400, PR
=£9 = 00,0 p.01F  -1E
=74 NTH o0, 0 .04 “
-og LA Ta0.0 0,073
=97 0.00% G, b o.8%%
“113 0.0 00,0 B.04
=113 B BB 10000 .00
=120 D0k 1100.0 0.077
=27 o002 (PUTNY (% T
=137 a.1e0 30,0
-1z0 8114 14a2.p
“137 @149 ey
~160 0,128 IR80. 4
=1ee LT i AL
179 L.F% et} d
160
144
139 Joed
1e BL1a !
a7 0,183 2.9% -106
£ 0.17¢ 2.9% ~134
an 0.170 2.7% -143
4 2. 1% 2.66 -1v:
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WJ-A36

100 TO 2000 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
16.56dB (TYP.)

e LOWVSWR: < 1.5:1 (TYP.)

¢ HIGH OUTPUT LEVEL:
+12.0dBm (TYP.)

Specifications*
o
o 3 Guaranteed
Characteristics Typical 0°-50°C 54°0 - 485°C
Frequency (Min.) 80-2000 MHz | 100-2000 MHz | 100-2000 MHz
Small Signal Gain (Min.) 16.5dB 155 d5 14.5 dB
Gain Flatness (Max.) +0.3 dB £0.8dB +1.0dB
Noise Figure (Max.) 5.5 dB 7.0dB 7.5dB
Power Output at 1 dB
Compression {Min.) +12.0 dBm +11.0dBm +11.0 dBm
VSWR (Max.) Input/Output <1.5:1 201 2.0:1
DCCurrent{Max.) at 15 Volts 63 mA 64 mA 67 mA
*Messured in a 50-ohm system at '+15 Vde Nominal, 2
Typical Intermodulation Performance at 25°C
Second Order Harmonic InterceptPoint . . . . ... ...... . ..... +35 dBm (Typ.)
Second Order Two Tone InterceptPoint . . . . ... ............. +30 dBm (Typ.)
Third Order Two Tone Intercept Point . . . .. ... ............. +23dBm {Typ.)
Absolute Maximum Ratings
Storage TOMPEratUre . . . . .o o oo e oo et e e e e -62°C 10 +125°C
Maximum Case Temperature . . . . . .. ...t inn tn oo 125°C
Maximum DC Voltage . . . ... ... ...t 17 Volts
Maximum Continuous RF Input Power . . . . ... ... ............... +10 dBm
Maximum Short Term RF InputPower. . . .. .. ... ... ........ +50 Milliwatts
{1 Miute Max.)
Maximum Peak POWEr . . . . .. . vt i e e e e 0.5 Watt
(3 usec Max.)
S’ Series Burn-In Temperature (Case) - . . .. .o ooen i ciionn i, 125°C

Weight approximately 2.0 grams (0.07 oz.)

106

Outline Drawings
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i 5 B P
axosaom O
MABC =
50 0HM IKPUT—_
 0C VOLTAGE
DIMENSIONS ARE IN INCHES IMILLIMETERS)
=005 (.13) UNLESS OTHERWISE SPECIFIED
CA36
,{ 0820
) ~ (20.62)
1.000 i.*" A
a4
i PRODUCT LABEL AREA
0475
0500 0460 sy PBPAES
(12.70) h1.68) 5 BIAS outeut] (7.81
N\ i

$ GND
{ Ens CONNECTOR T Tows
n 31n mpm S!M JA.CH {F!MM.E] (11.43)
|

uum ~ ??é

460 = 1

LHOUNTIHD (11 68 = 0.25) (e
0,189 _~ MOUNTING HOLE
(4.57) 2:56 UNC -28 X 0.15 DEEP

1 TRIIEA!}EO INSERT
0.810 = 0.010 I T 0.320 = 0.010
@S =02 L. n'm# (8.12 = 0.25)

PIMENSIONS ARE [N INGCHES (MILLIMETERS)
1010 [ 38) UNLESS GTHERWISE SPECIFIED

WS CATS s neeara WA SE ifvitalicd. o reriatine RMA pannmcie houlng end
(aukr i e 07 b S0 € tevripe aties (e _not:.m'_:h-"- Film Ampitan



Typical Performance at 25°C

Gain
1B %
- /o°c -8 o
n |
z : : 2%y
-3 —
16
7 1
5 m°c-/ O A s e
100 00 00 &0 800 100 1200 1200 1600 1800 2000
FREQUENCY - Mitz

Noise Figure

U]
910 1 T
-] Vee = ¢15 V—h v::-dzv—-\
36.0 } X\ AW
™ A Y
-y
5.0
2 1020 40 600 S500,1000 1200 1400 1600 1800 2006
FREGUENCY - Mz
Power Output*®
@
« 13,0 T
§Bo I -~ ol
2 e
gu.o
10020 40 €00 500 1000 1200 1500 1600 1300 2000
FREGUENCY - MHz
*@1 8 GAIN COMPRESSION
VSWR
it T T
2,0 ,-ourlpur /,-—mlpur
10 i FL =
T 10 200 &0 600 500 1000 1200 1400 1800
FREQUENCY - Mz
Intercept Point
& %0 [ Znd HARRONIC g ORBER TWOTONE T~ | _]
%0 N\ A
g N N
T3 3rd ORDER TWO-TONE =
g I
=)
g.m i 11 1

10 200 400 600 500 1000 1200 1400 1600 180C 2000
FREQUENCY - MHz

Typical Automatic Test Data

Vcc =18V
(2% A1) [LEY 4 [L¥ T IR
(L1 H H i3
v, el
W, 3.2
S, 2.l
A, .!
SUU. .
[FY TR .l
W, .3
Y. e
. b 05:)
T, led
1IN 1.1
YLl N i.v
pye-1 1N t.v
14wy, v
-1 1N L.y
160U, H L)
b¥y ' LA 1.1
RRELTN 1.1
1. 1.1
TR, 3.3
v, 3.8
Linear S-Parameters
[ 34 3% uil
3 1R ne L AL
W, S 6.3
[iad 1Y 3 [ 1 9hed)
AN, e Ve 6 ]
A, 4 =133.¢ 6. 7Y

SO, IS Y - 2 T R A E
LUy, SN 16 6,90
LN J 2639 6.

VNS, NX~1 itbed 6.V1

AR, N 193.1 [ \]
HILTA e 1S4 649
j{LIN U 111,y 6.86
e, .0} ECUNT IR 9 < 4
et TN Nt H 11/.6 T4
e, O SlUBE 66T
150y, G 1108 6,61
pIZ0 G -IblEe 6,57
15w, 8 131,38 6,52
iow. JUd =S  6.48
1. JUe -la6ld 6.44
@, e -laB.l 6,46
PRLLTR A =160 6.48
“CW. 06 =V 0 6.54
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WJ-A36-1

100 TO 2300 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
16.2dB (TYP.)

e LOWVSWR: < 1.6:1 (TYP.)

e HIGH OUTPUT LEVELS:
> +13.6 dBm, 1700-2300 MHz (TYP.)

Specifications*

Characteristics Typical 0°-50°CGuarant-(.:;:’°C - 45
Frequency (Min.) 80-2400 MHz 100-2300 MHz | 100-2300 MHz
Small Signal Gain (Min.) 16.2d8B 15.0 48 14.0dB
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0dB
Noise Figure (Max.) 6.0dB 7.0dB 7.6dB
Power Output at 1 dB

Compression (Min.) +12.0 dBm +11.0 dBm +11.0 dBm
VSWR (Max.) Input/Output <1.6:1 2.0:1 2.0:1
DCCurrent(Max.)at 15 Volts 63 mA 64 mA 67 mA

*Measured in a 50-ochm system at +15 Vdc Nominal.

Typical Intermodulation Performance at 25°C

.................... +38 dBm (Typ.)
.................... +33 dBm (Typ.)
..................... +23 dBm (Typ.)

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Paint

Absolute Maximum Ratings

Storage Temperature

Maximum Case TemMpPerature . . . . .. .ot v v o ottt e o oo e eee s 125°C
Maximum DC Voltage : .. ..o oo O e vs a0 vid widiaas ats 90 2w @i aia o +17 Vaiis
Maximum Continuous RF Input®Power. . ... ....... ... +10 dBm
Maximum Short Term RF InputPower . . . .. ..., .. ........... +50 Milliwatts
(1 Minute Max.)

Maximum Peak Power . . . ... . ... ..t it e e 0.6 Watt
(3 usec Max.)

S Series Burn-In Temperature (Case) 125°C

Weight approximately 2.0 grams (C.07 oz.)
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Qutline Drawings
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Typical Performance at 25°C Typical Automatic Test Data

Gain
180 Vcc’—"'sv
8 ¢ — MY A e BN
Z160 [ 14 N 2 v
3 '23"'}'/ s’c ~ w0 e Yl
no an. . e 16
100 20 &M 60 &0 1000 1200 1400 1500 2200 2400 a1 s G0
FREQUENCY - MHz aw. 1.1 e 162
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o, i1 e 16,3
o ET YN e 16,3
Noise Figure w11 e 6.4
w1 1.3 16,4
31'0 T T HULTH PR i 16.4
. 1. 1.1 s 6.4
Seo vees tBY | tew. 1.1 13 16.4
2.0 ” o, 1.1 1.8 16.4
& taw. 1.1 1.3 16,3
350 —~ W, 1.1 1.3 xo.;i
@s o, 1.1 1.8 16.2
8 “1 vee - ¢12¥ oo, 3.1 N3 e
1w, 1.1 18 162
100 200 40 600 800 1000 1200 1400 1800 220024%% . L oS
FREQUENCY - MHz . L 1.2 16
vl L3 e 16,0
Sow. L. 1.2 15,9
TCONEEN l.w  15.0
Power Output* XY e  15.6
Ell | 1 :v
ee - 15.)
L .
1" - N\ LA Linear S-Parameters
g Vee o 15V //
5 X e u1l W ste we
S g e aw WG "G "G G neG e
——
£ T~ 7 vee - 105y o, .ue 6.36 -t .o 8.3 .t
| e aw, o 6.90 -34S U3 ~8.1 .
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W  a 70 1000 1300 1600 2000 2300 Ul 6.4 - Nt ~31.3 R
FREQUENCY - MHz o 05:2 “OT9 W93 .5 B
. vs 6,56 1196 02 -S53.9 .09
€] & GAIN COMPRESS 10N NS 657 ~141.1 .03 -6hl .10
. 6.54 -162.2 .03 -vd.w .13
N7 €58 1763 3 2553 L
U6 6.6l 155,90 W3 -95. e
VSWR s 6.61 1337 .03 -107.0 .13
10 s .62 LT 03 -9 . -3l
- T s 6. 59 0.3 .03  -133.& .13 5501
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o ey e (D R TR AL o 640 <3S L3 92 Ll -leww
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WJ-A36-2

100 TO 2600 MHz

TO-8 CASCADABLE AMPLIFIER

e ULTRA-WIDE BANDWIDTH:
100-2600 MHz

o HIGH GAIN — TWO STAGES:
15.0dB (TYP.)

e HIGH OUTPUT LEVEL:

> +14 dBm, 2000-2600 MHz (TYP.)

Specifications ™ Absolute Maximum Ratings
. . Guaranteed Storage
Characteristics Typical 0°.50°C £4°C - 485°C T_amparature ....-62°C10+125°C
| - Maximum Case
Temperature . .. ........ 125°C
Freguency (Min.) 80-2700 MHz | 100-2600 MHz | 100-2600 MHz Maximum DC
, Voltage. ... ......... +17 Volts
Small Signﬂl Gaiﬂ {Mil‘l.] 15.0 dB 14.0 "16 13.0 dB Maximum
. Continuous RF
Gain Flatness (Max.) $0.3dB 40,7 dB *1.0dB Input Power . ... ... .. +10dBm
Maximum Short
Noise Figure (Max.) 6.0 dB 7.0dB 7.5dB Term RF
Input Power . ... .. +60 Milliwatts
Power Qutput at 1 dB (1 Minute Max.)
Compression (Min.) Maximum
100-2000 MHz +12.0 dBm +11.0 dBm +11.0 dBm Peak Power . .. . .. .. . . 0.5 Watt
2000-2600 MHz +14.0 dBm +12.5 dBm +12.0 dBm: (Gjisec Max.)
’S"* Series Burn-In o
VSWR (Max.) Temperature . . . . ....... 125°C
Input 1.7:1 2.0:1 201
Output 1.7:1 2.2:1 2.2
DC Current (Max.) at 15 Volts 63 mA 64 mA 67 mA
*Measurad in a 50-ohm system at +15 Vde Nominal, -
Typical Intermodulation QOutline Drawings
Performance at 25°C {
Sacon.d Order Harmonic Intercept A36-2 CA3G-2 _{gbggg’
Point, . ......... 37 dBm (Typ.) il If‘l:‘?% IR = 1.000
Second Order Two Tone Intercept -—ogm - 0025 (0.63) (e PR G CABE
POIRE 0.0 s basce o > +32 dBm (Tve.) L. i, 0375 e o Puaces
Third Order Two Tone Intercept ] I] U H I 0018 090! 0.6 i {?—2533’ ) [ﬁ'i‘g] 57 0.310
Point; ;= s somas - 30 dBri (Typ.) QSO0 ogy Ttxl;eT S 09 - e S [
@70 e - 4PNS BE e i
) ol - =
T ' 0310 INPUT ?K:EAEE?&EALU ‘ [3;%}
Weight SOHMINPUT—_ /1 T . anu.aw: 0.010 I |?1‘g1

approximately 2.0 grams (0.07 oz.)

110

» DO VOLTAGE———

DIMENEIDNS ARE (N INCHES IMILLIMETE IS
g | 131 UNLESS OTHENWISE SPECIFILD

0,810 = 0.010 2 I

(2057 = 0.25)

MOUNTING (1168 = 0.25}
SURFACE 0.180 _~ MOUNTING HOLE
B G 1 |45n"'1 < 256 UNG 28 ¥ 0 15 DEER
THAEADED INSERT
{4) PLACES
0320 = D010
5 nzsn (812 = 0.25)
(2.41) (8:39)

DIMENSIONS ARE 1N INCHES (MILLIMETERS)
+ 015 38} UNLESS OTHERWISE SPECIFIED

W) CADE T i viendand W1 AT 2 initabied in mintire DMA Cosector houking snd
pusrarteed oser 07 G to 507 C semomatore range See Coeadnd Thin Fom Amgdfars



Typical Performance at 25°C

Gain Power Output® VSWR
E
o 20— T
160 T : r 1 T T = 180 T . A = | i
e /_,_.—-—— ""-..__'_...__‘ =150 T : Eroy t / E |
Z B0 - 10 . — — = ‘ [
& S I J— o L E il
14.0 l | I i EIZD_-—’ I o X | ol |~ N
10 200 40 60 &0 1000 MM 1600 ZZO0 @00 B 100 AN 40 60 EOD W0 140 G0 w0 e 2 |~ |
NEY - 1 FREDUERCY - MHz 14
FREAENeY e “st 1 dB Giin Compression S3 400600800 1200 1600 2000 2400 8
! Qayg = FREQLENCY — MHz &

Noise Figure

ﬁ?.ﬂ
. | ==
gﬁ,u .
un*e ﬁ i
2.0 | | |
D 0 &0 600 &0 1000 1200 1400 00 2200 W

FREQUENCTY ~ Wb

Typical Automatic Test Data

Vee =15V
FREQUENCY VEWR VSWR GAIN
MHE In our dB
100.0 1.2 1.1 15.0
200.0 1.2 1.1 15.1
300.0 1.2 b 57t | 15.3
400.0 1.2 1.2 15.3
500.0 1.2 1.2 15.4
600.0 1.2 1.2 15.4
700.0 1.3 1.3 15,5
800.0 1.3 1.2 15.5
900.0 1.3 1.3 15.7
1000.0 1.4 1.4 15.86
1100.0 1.4 1.4 15.6
1200.0 1.4 1.4 15.6
1300.0 1:5 1.4 15.9
1400.0 1.5 1.4 15.7
1500.0 1.6 1.5 15.8
1600.0 1.6 1.5 15.4
1700.0 A%t 1.5 15.6
1800.0 1.6 1.5 15.6
1900.0 1.7 1.5 15.9
2000,0 1.7 1.6 15.4
2100.0 1.6 1.6 15.9
2200.0 1.5 1.7 15.4
2300.0 1.4 1.7 15.5
2400.0 s T 1.8 15.2
2500.0 1.1 1.9 15.3
2600.0 1.2 1.9 15.1

Intercept Poiint

VSWR
I.H [ 1
- ! J 0
é W s = g
: 15 _—— i SR S ;_W
= ‘\\h// =
& | .
= Za
i { | E
M S Toosost0 1200 1800 2000 24008 & %
- FREOUENCY — MHz S
il
Linear S-Parameters
s11 521
MAG ANG MAG  ANG
.082  -a7 5.646 =-4.76
.080  -48 5.716 =23.96
.075 =57 5.816 —-40.47
.0B6  -68 5,795 -56.44
.089 =81 5.869 -71.35
086 =36 5,869 -86.95
L112 =107 5.970-102.38
.126 =120 5.974¢317.39
.138 =134 6.002~-132.96
.149 -147 6.600=-148.63
.156 =156 £.019-164.01
.180 =173 6.034-178.94
L1985 173 6.229 164.96
.211 165 6.095 149.26
.219 140 6.139 132.28
.229 18 5.904 117.67
246 123 6.038 103.52
. 240 112 6.052 B87.63
L2882 96 6.203 70.23
.250 84 5.871 53.98
2100.0 «217 68 5.963 37.80
2200.0 187 51 5.911 22.26
2300.0 .158 37 5,934 4.19
2400.0 . 108 11 5.786 -12.72
00.0 037 -22 5.821 -31.14
2600.0 076 -157. 5.675 —-48.52

| | I
| Znd HARMONIE
| i |

'\_m/-mf m?rnnnz—nr-xy//
ST

) 1W0-TONE 3rd ORDER
Il

o 200 a0 600 800 1000 1400 1800 2200 2600
FREQUENCY - MHz
s12 s22
MAG  ANG MAG  ANG
L031  7.47 .038 7
.032 -4.45 .054 16
.032 -11.26 066 14
.032 -18.54 077 9
.032 -24.70 .08 3
.032 -32.11 .104 -5
.031 =37.64 . 118 =1E
.031 -33.47 .130 =26
.030 ~52.19 142 =40
.030 -58.38 .153 =53
.030 —64.43 .162 =70
.030 -70.56 172 =86
.029 -76,86 .178  -104
.027 -86.29 .183  -124
027 =93.94 .187 =144
.027-100.18 .189 =165
.027=-106.13 .194 172
.026-114.35 .199 159
.027-118.92 L2098 126
.027-126.12 .220 103
.027-131.79 236 80
.028-13¢.23 .254 57
.030-142.69 L2710 34
.031-149.31 .289 12
.033-157.59 308 -9
Q36-164.42 L317 -30
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WJ-A37

10 TO 2000 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT LEVEL: +15.5dBm
(TYP.)

e HIGH THIRD ORDER I.P.: 26 dBm
(TYP.) _

e WIDE POWER SUPPLY RANGE: +b
TO +15 VOLTS

Specifications* Outline Drawings
g
. A37
Characteristics Typical - f““’““"fef "
0°-50°C  -454°C-+85°C |0
| =1 man A=
_ _ 0200 - 0025 (06
Frequency (Min.) 5-2060 MHz | 10-2000 iMHz | 10-2000 MHz —@-fﬂ_t_- 1L"
. : 401 :
Small Signal Gain (Min.) 9.3d8 3.0 dB 7.0 0B DISL00S oz, u@;j_”‘“ s RANHA
, , :
o
Gain Flatness (Max.) 0300 0010
A BC
500-2000 MHz <404 4B | *0.6dB £0.8 dB AT P o ourur
10-2000 MHz <xD.5dB +0.8 dB +1.0dB ' C : , —
A
Noise Figure (Max.) 6.5dB 8.0 dB 8.5dB * OC VOLTAGE %%,}___;i\f\;\ PR
1 5
\\ r
Power Output at 1 dB Compression (Min.) | +15.5dBm | +14dBm +13.5dBm -4
VSWR (Max.) Input/Output <174 2.2:1 2,29 08 15y ULESS OTHENAIGE SACIED
DC Current (Max.) at 15 Volts 45 mA 50 mA 53 mA
( , CA37
*Measured in a 50-chm system at +15 Vde Nominal.
0.820
5 3 < "(20.82)
Typical Intermodulation Performance at 25°C %0
Second Order Harmonic Intercept Point . . . . ... ... ...... 452 dBm (Typ.) = g TP
Second Order Two Tone InterceptPoint . . .. .. .............. +49 dBm (Typ.) s~ |~ 0T @ uaces
0.500 4% E
Third Order Two Tone Intercept Point .. ... ... ... ........ +26dBm (Typ) e aise) _' o s OUTT &5
o o = ) e —
T__‘ : Emﬁ:?%?m t [?’:‘%
Absolute Maximum Ratings e :omu od? biages - W
0. =0 (11.68)
Storage TEMPerature . . . .. ...... oo ...oieana -62°C to +125°C Lg,",:‘;{“c:“ e ,%U”LJ | ST
Maximum Case Temperature . . . . ... .. ..ot e 126°C -—‘% TAE o
: ) ) L A4} FLACES
Maximum DC Voltage . . . ... ... . it ciiean +17 Valts o - P-”"";_]Ti:_ “;}: a0
Maximum Continuous RF InputPower . . . . .. .. .... . ............ +13dBm 1087208 008 - (812 = 0.24)

Maximum Short Term RF Input Power

'8’ Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 0z.)
112

A1 Minute Max.)
Maximum Peak POWEr - . . . . . . . .t e s 0.5 Watt

+50 Milliwatts

DIMENSIGNS ARE IN INCHES (MILLIMETERS]
* 015 [.38) UNLESS OTHEAWISE SFECIFIED

EWSCART i srandard Y4 AIT yopratied sremimannn GREA e ar g ant
dantantewt] pyer 076 1050 G b ature runge Sew Cascaded Thin Film Amolfone.

(3 psec Max.)
125°C



Typical Performance ai 25°C Typical Automatic Test Data

Gain Vee =15V

11 STED T 2 (LS 2 a1

Iz i o o

g 10
f— [ = . |
s ads

" [

W %0 40 ${in] 1583 an

FREQUENCY - MHx

Noise Figure

- gf

ROISE FIGURE

-] "R I W —
10 G 4o el B0 (000 120 100 16000 1500
FREQUENCY + Mbz

Power Output® Linear S-Parameters
G FREC o111 .
ST T 7 - 4 HHZ HiH (LLN TG

3;:-_ 18 - ) . . " l "]

=5 I §aL 3 P £
5 I ! T 1 B ] + ' i
U 1 -1z
S 0 40 &0 S0 10 00 10 1500 10 000 !t-:-i
FREQUENGY - MHz '08
*at 1 dB Gan Compression o
.05
02
L2
VSWR I
2
&3 = — ¥ 1ot
(i lily l o 5
2k | 1 X e
g N &1
LSt . +- 4“:.?‘ “:;
= | INPUT ] op
VO 0 a0 om 50 19 Ix0 1w 6w 1800 i o2
FREULEREY - My . -i.':
S, i
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WJ-A38

10 TO 2000 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT POWER:
+19 dBm (TYP.)
o HIGH THIRD ORDER I.P.:

+30 dBm
o WIDE BANDWIDTH:
10-2000 MHz
Specifications*

- . Guaranteed
Characteristics Typical 0°-50°C  -54°C - +85°C
Frequency (Min.) 5-2060 MHz | 10-2000C MHz | 10-2000 MHz
Small Signal Gain (Min.) 7.5dB S.5dB 6.0 dB
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0dB
Noise Figure (Max.)

10-1600 MHz 6.5 dB 7.7dB 8.2dB
500-2000 MHz 7.5dB 9.0dB a5dB
Power Output at 1 dB Compression (Min.)
10-1500 MHz +18.0dBm | +17.0dBm | +16.5dBm
500-2000 MHz +19.0dBm | +18.0dBm | +17.5dBm
VSWR (Max.) Input/Output 1.8:1 2.2:1 2.2:1
DC Current {(Max.) at 15 Volts 65 mA 69 mA 72 mA

"Measured in a 50-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 2

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage Temperature

Maximum DC Voltage
Maximum Continuous RF input Power
Maximum Short Term CW Input

Maximum Peak Power

114

....................................

+52 dBm (Typ.)
+45 dBm (Typ.)
+30dBm (Typ.)

-62°C to +12E°C
Maximum Case TemMPerature . . . .. . . .. ...t e e e e
+17 Volts
+E0 Milliwatts
+100 Milliwatts
(1 Minute Max.)

0.5 Watt
{3 usec Max.)

100°C

Outline Drawings

A38

—

[DL'ES;IJE!;

0450
| —'-| (1141 DA
020
|

— )

0185+ 0615 |
(T ’ wﬂz‘o

0300 + 0010
plA Be

aos "2%0% (0.45) oia
4 i

« DG VOLTAGE——— am ({ g
(1] /

DIMENSIONS ARE |N INCHES IMILLIMETERS]
2 .005 (13} UNLESS OTHERWISE SPECIFIED

Weight

approximately 2.0 grams (0.07 0z.)

CA38
820

Rl ”‘i :gu 82)

1 00
125.40)
PRODUCT LABEL AREA

[ [
(I | AF CONNECTOR
0,310 INPUT swl Jll!l mmm
(7.80)
0.460 = 0. mu

0375
TYP (2) PLAGES
6:52) 0310

DG BIAS ou-rm]'rr &)

| I
s

MOUNTING (11,65 = 0.25)
SURFACE o m _~ MOUNTING HOLE
(457} 2.56 UNC -28 X 0.15 DEEP

0. 460
(11.68)

054
(12.70)

0.450
|I'I 43)

THREADED [NSERT
. (4) PLACES
0,810 = 0,010 l. 0.320 = 0.010
(2057 + 0.25) nzsn__i"_t' (812 = 0.25)
Gy (6:39

DIMENSIONS AHE IN INCHES IMILLIMETERS)
£ 015 (. 38) UNLESS OTHERWISE SPECIFIED

WS OADE & atabdard WA ASS iiasalie) in
wearanieed opet O C 10 580 C temperptute wxm

1t tSl\H\:(r rwctet l-:un-;ru
8 Thim Fiiom fens ey



Typical Performance at 25°C Typical Automatic Test Data

Gain Vee=15V
80 T MY LB Ol g
=] ] e N wr o
=10
= 1.1 1.
50 1.4 .0
Y 1.1
1.e 1.1
1.3 1.¢
1.3 1@
80 1.9 1.9
1.5 1.4
=10 1.5 e
i.0 1.9
sol 1.6 1.6
1.7 iy
.Y 1.8
1.7 TRy’
1.0
g3 ny
z 1.6
> 0 l.6
E -5 i.b'
] iy
z
3
L5 .
N LM B By B Linear S-Parameters
v, - Volis
tHEY u11 T
. . e ne G e N
Noise Figure — . . )
HVIA ~Us el N Y i 8.6
“,? 20 PN 6 ub.L 0 ~18.0
w ] Suu, s 1100 .80 Rt
N avy. R PR P I R )
S0 s, e 1391 el -av.u
% .0 ] | ‘ oy, .14 -1av.d 21 56,8
04 . o 1504 WL 6.V
2" 10 m a0 0 80 100 120 160 1600 1800 2000 o, 19 —leu.w et el
FREQUENCY-MHz W, RS ™ Wl -us.u
Lo, YRS Wi -u8s
11uu, L8 3eS.y G2 -1US.¥
» levy, ot 3450 8 2c2d ~i16.1
Power Output WeY, ey levle I T Y O VY
14wy, Lo 1134 - TV
2 FETYR ; Yo, 4 w4 147,06 N2 U
c l 16U, Y. B4 1590 L3t uaLs
Ex / 190, .4 ou.4 W26 -1T0.4 LUt 66,5
;i 1rw, e 1y .2 1768 LW a0
] " — - 1sv, .1 3.6 .76 162.9 B
a // LuuY, -1 6.6 .30 147,95 %=
£ PETTYN RUTEEES [T .30 130.4 LY
g B> cenu, W91 -143.3 .30 1138 .16 TRy
n
10 200 %0 600 S0 1000 1200 1400 1600 1500 2000
FREQUENCY -MHZ
2 T 20wz~ [ T~
€ 10008z, | S
$ X
Znu - —FA'/ |
& \
S L= e
g A f
2. /,’/,/ ]
2 vad i |
8 9 0 W B WU oB B N B
Vo - Volts
‘2t 168 Gain Compression
Intercept Point
70
: I
Fe 203 RARNGHIC
N : ”
-l g~ i
Ea 2n0 OROERZL 4
g — mlomu]e |
= » 1 e
3r ORDER WO 103t - |
m 1 1 '
10 20 400 600 500 1000 1200 5% 2600 1800 2000
FREQUENCY-MZ
VSWR
30
£ 2 ‘
2" —
10 L ouTPUT 4
2510 100 20 200 600 B0 1200 1600 2000 2400
FREQUENCY - MMz
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WJ-A38-1

10 TO 2000 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT POWER: +18dBm (TYP.)
® HIGH THIRD ORDER I.P.: +30 dBm (TYP.)
e WIDE BANDWIDTH: 10 - 2000 MHz

Specifications*
Guaranteed
Characteristics Typical 0° - 50°C 547 - +85°C
Frequency (Min.) 5- 2050 MHz | 10 - 2000 M=z | 10 - 2000 MH.
Small Signal Gain (Min.) 9.5dB 8.5¢B 7.5dB
Gain Flatness (Max.) 4 dB +7dB +1.0dB
)
)
Noise Figure (Max.)
10 - 1500 5.5dB 6.0 dB 6.5dB
10 - 2000 6.5dB 7.5dB 8.0dB

Power Output at 1 dB
Compression (Min.)

10 - 2000 18.0 dBm 17.0dBm
VSWR (Max.)

Input/Qutput 1.6:1 2.1:1
DC Current (Max.) at 15 Volts 65 mA 70 m&

16.6 dBm

22

74 mA

*Measured in o 50-ohm system at +15 Vde Mominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . .. ... ... ... ......
Second Order Two Tone InterceptPoint . . . . ... ... u.n
Third Order Two Tone Intercept Point _ . . ... ...

Absolute Maximum Ratings

Storage TEMPErature . . . . . oo v v v v v mos e ssosnssasansses
Maximum Case TEMPerature . . . . . o v v v v v v mv e vnnnas s
Maximum DC Voltage . . . . . o oo v i i i s ei e camnnanmeasnas
Maximum Continuous RF Input Power . . . .. ... ... ... ...
Maximum Short Term RF Input Power (1 Minute Max.} . ... ...
Maximum Peak POwer . . . .. i ciin i vaaiasran sdbiese o

“S" Series Burn-In Temperature (Case) . ... .o vov oo

116

. B2dBm (Typ.)
. A5 dBm (Typ.)
. 30 dBm (Typ.a

. 82°C10125°C

100°C

...... 5 Watl

(3 psec Max,)

....... 100°C

Outline Drawings

A38-1
045
| —=i (141 WA f=—
20 - 0025 (083
15153} | . 1
i
A -
0165 = 0015 sizaml - te R
470 - 0zm 4PINS
oo _ =
BIABE. [ GROUND
0 0HM INFUT—_ S0HM OUTPUT
?
- 0o voTagE——> ‘,{ “’e'“ /
07"

DIMENSIONS ARE IN INCHES IMILLIMETERS)
= 95 13) UNLESS OTHERWISE SPECIFIED

Weight
approximately 2.0 grams (0.07 oz.)

CA38-1
1 "{ |"[zo 82)
(:5 40)
"~ PRODUCT LABEL AREA
0.375
050 0460 (9,52 VVF A2 PLACES —
(27) (188 oG EiAs~ OUTPUTT (1 ED
by f
: i GND o™=
[ L p connecton I Toss
' opaw weut smm:n [me) (11.43)
(7.87) 0.450

0.40 = 0. Dil:ll I [11.68)
MOUN'IIHG (11 68 = 0.25)
SURF, . 0. 1& L~ MOUNTING HOLE

{4 sn 2-56 UNC -28 X 0.15 DEEP
THREADED INSERT
i (4) PLACES
0,810 = 0,010 _| | 0.320 = 0.010
(20.57 = 0.25) 20 111" (812=02)

0.
0.095
(2.41) [6.35)

DIMENSIONS ARE 1N INCHES (MILLIMETERS)
+ 015 .38 UNLESS OTHERWISE SPECIFIED

PRI st 2 a8 VLR SR U fnatibling s eviinatrs LUIA coivenwd hovidng pin
aptuiet orpes UG 1 BTG Mhreser s runge Ser Cammond Troy Sl Anpedifan,



Typical Performance at 25°C

Gain Power Output® Intermodulation
13 =22 — -— 70
= =540, £
T [ 35 £ RDER INTERCEPT
o1 L0 = = 60 = ZND O 7
: Z vl e || rowT
:? £25°C 51 *—-‘fﬁ;"__..- 1 7~ % hd\
3 - ]
3 %2 lose] AN 8 T
7 P v S = 40 ] —
g = l Srodd o h-2ND ORODER INTERCEPT POINT
5L | 21l 1 S b --_: Jl . : |
10 50 100 400 7 1 100 400 760 1000 1600 1500 2200 & :
00 1000 1300 1600 1900 2200 10 50 ﬂ‘tl‘ 1300 = A A0 ORDER INTERCEFT POINT
FREQUENCY - MHz THEOUENCY - MHz il L e 'u
. 4 4 , 10 50 100 420 700 1000 1300 1600 1800 2200
* e 23 1
Noise Figure at 1.dB Gain Compressior FREQUENCY - MH:
o@
2 8 VSWR
= 7 /
= / = T
b e INPUT —
Z b Vi =9 N .Y
[} = R =
Z |~ B z UHT!’E‘_I:K:_*.):‘
Z5 Lol -
10 50 100 400 700 1000 1300 1E00 1800 2200 10 50 100 400 700 1000 1300 1600 1800 2200
FREQUENCY - MHz FREQUENCY - MHz
Typical Automatic Tes? Data
Ve = +15 Vde Vee =412 Vde
EHEQUENTY wheE VEWE TALN FRESUENTY vauE WEHE (AL
LM 1] HTAl L R H cur 4]
H 1N ] 1.6 1.3 Fob tvd. @ 1.6 3.3 .0
2aq.0 1.3 1.3 .8 RE. & 1.3 1.3 9.2
aee. 0 1.4 1.4 9.2 300, 8 L.e 1.3 3.4
428,90 1.3 13 7.8 4R2a@.8 1.3 t.d P.6
8.8 1.3 1.2 9.6 sae.e 1.3 1.2 9.
600.9 1.3 1.2 27 S0, @ 1.2 1.2 9,6
Tee.@ Bad 1.1 5.8 rag.a 1.2 O %7
1.2 1.1 9.8 fa2.a 1.2 e 9.8
L.e 1.1 2.8 Fan.o 1.4 | P ] ?.7
(¥ 1.2 .5 iegn. @ 1.2 1.1 ",
L= b e ISTT ] 1.9 1.2 19.2
Lk 1.2 .l taee. 2 1.6 1.2 8.1
1.8 1.3 t ] Ligg.2 1. 1.3 8.1
1.7 1.4 10.82 Laga. 0 1.7 1.4 0.8
1.9 1.3 F.5 15030 1.9 1.4 9.2
1.9 Lig a.5 tEoR. @ 19 1.3 9.5
1.0 1.7 9.5 reg.@ .7 1.6 1e.2
1.9 1.4 ¥ 1.0 1.6 - 1.2
1.3 1.8 3.7 1520.0 1.3 s 3.7
L4 PG | G.4 igde.@ 1.6 1.4 9.2
.1 143 B i128.2 a«d .4 .2
2.0 .3 LET iga.e J.e e 6.7
Linear S-Parameters Linear S-Parameters
FREQUEHLY s11 524 si12 a2 FREQUENCT AR 521 b 15 L]
Anz LU ANG LA ANG npg AHEL RAL 1A L3 L= AR nAL L1 HAG ARG naG ANG
8.0 8.318 1857 2.8% 121 0.18 -d 0.l12 LTa 1882 &.32 e | P -3 .00 i%s
. ¥ W.143 176 J.a3 33 a.17T -3 [ ST LAz L08.2 0,143 123 0. 57 =12 2.118 1%2
a2 aamn 173 a.#y L4g 8.1T =18 a.i% el Jog.2 .16 o8 AT =-ID D146 187
agg. @ @.135 17§ 3.3 3% o.18 =18 [ RS L2 ape. e 9,268 =178 B, 18 =28 a.103 115
0.129 L.e 17 B.esT 13 N &1 =77 8 =32 D.0%3 118
0118 2.83 96 fod. @ 2.1l =17 p.i9 =38 D.0%: 11
LA J.08% 1 Tud. @ P.128 -1é3 B.1% <43 8,058 e
8.131 1.0% T H0.D 0,199 =-31%% B.19% -90 [T (13
0.1 J.a% 61 Spe. @ 1€ -1%¢ p.1% -£€1 2,911 -1
1% 4B ioga. @ 2.283 -1al 2.1y -6 e.4%6 -31T
1,18 ar s, tiee. e 8 ~-1a% B.20 re 0.0E]  -jas
.38 e w. 1iee.@ @.31% =13 #.29 -®2 .08 -147
J.1% ] 0.3 1300.2 9.2 -1%% 8.2 =09 b3z =194
.16 =8 L) 1402.2 a.ite -16s &, g1 -%8 812 -~iés
2.4Y =24 . 12oe. 2 e. 21t -i7E @.23) =108 8.18) ~-173
3,43 -=3% #.232 iTa Leoe, ¢ B. 316 17e 21 =117 B.al0 178
313 -t . 246 163 \roe, @ BT 168 M.32 =123 .33 148
3.43 -T9 9,229 148 luoe. ¢ e.J19 128 0.33 -13a 0,219 r
.32 -8% [ ] Lie 19%00. 2 B, 148 T @.33 =190 I L] Lee
2.%% -118 W87 lae a0, e 8.228 ={1 0.2) -tEa .17% bt
<.4% =131 b as € i8R0 2.1 -5 .21 -LT% b, 140 &
2.31 =549 [ 81 & Jeee 0.0 ~&E 0.1% s w.t32 <
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WJ-A39

10 TO 2000 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT POWER:
+22 dBm (TYP.)

e HIGH THIRD ORDER I.P.:
+34 dBm (TYP.)

e WIDE BANDWIDTH:
10-2000 MHz

Specifications*

.. - i Guaranteed
Characteristics Typical 0°-50°C 54°C - +85°C
Frequency (Min.) 5-2050 MHz | 10-2060 MHz | 10-2000 MHz
Small Signal Gain (Min.) 7.5dB 6.5dB 6.0 dB
Gain Flatness (Max.) +0.3d8 0.7 dB £1.0dB
Noise Figure (Max.) 10-1500 MHz <B.0dB 9.0dB 9.5dB

1500-2000 MHz 8.5dB 95dB 10.0dB
Power Output at 1 dB Compression (Min.} | +22dBm +20 dBm +19.5 dBm
VSWR (Max.) Input/Output 1.6:1 2.2:1 2.2:1
DC Current (Max.) at 15 Volts 30 mA 94 mA 98 1A

“Measured in a 50-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . .. ... .. ........... +55 dBm (Typ.)
........ +50 dBm (Typ.)

+34 dBm (Typ.)

Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage Temperature

Maximum Case TemMPerature . . . . . . . .00 u vt e e e o oo s e e e e 100°C
Maximum DC Voltage . . . . .. .. . . . it s +17 Velis
Maximum Continuous RF Input Power . . . . ... .. ... ... ... ..... +50 Milliwatts

Maximum Short Term CW Inpox +100 Milliwatts

{1 Minute Max.)

Maximum Peak POWEE .. .0 v ciie e o ei sves 5w 50w o0 won wieis soe sid(305 6 o 0.5 Watt
(3 pusec Max.)

S Series Burn-In Temperature (Case) . . ... ... ... .......c..o..-. 100°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C
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WJ-A41

1000 TO 4000 MHz
TO-8 CASCADABLE AMPLIFIER

® WIDE BANDWIDTH: 1-4 GHz

® MEDIUM OUTPUT LEVEL: +12 dBm (TY?.)
® | OW NOISE: 3.5dB (TYP.)

® EXCELLENT GAIN BLOCK

® GaAs FET DESIGN

Specifications” Outline Drawings
5 52 Guarantsed Ad1
Characteristics Typ. 0° - +50°C 54° - +85°C - _[ (???jfﬂ‘ s
1 L3k
. . o 20 0.025 (0
Frequency (Min.) .9-4.2 GHz 1-4 GHz 1-4 GHz tuﬁ.lﬂﬁ'l 1 ]] “ li- R
Small Signal Gain (Min.) 8.5 dB 7.04dB 6.5dB 03840050 1500+ 000 0018 5% (045) A
(4700 - ﬁétm |-b—- 4“"5

Gain Flatness (Max.) .4 dB +7 dB +9dB 3
Noise Figure (Max.) 40dB 5.0d8 5.5dB
Power Output at 1 dB ;
comp.fﬂﬂ()ﬂ lMll"l.] 12.0 dBm 11.0dEBm 0.5 dBm
. B PIMENSIONS ARE [N IKCHES (MILLIMETERS)
VSWR (MEXJ * 0051 il W&EQSQ‘I'HEHM!I SPECIFIED

Input 1.6:1 2.1:1 2.2

Output 14:1 2.1 221 -

: CA41 Lo
DC Current (Max.) at +5 Volts 35 mA 40 mA i 42 mA '
*Measured in 8 50-ohm system at +5 VV/de Nominal, PRODUCT LABEL AREA
T 4-} Ummmms

N i Nz (1159) ot B~ GUTRIT :}?3;?1
Typical Intermodulation Performance at 25°C z | '
Second Order Harmonic Intercept Point . . . ... ... ... ....... 45 dBm (Typ.) ‘T' Lo CORNECTON i gas0
Second Order Two Tone Intercept Point . . .. ... ............. 35dBm (Typ.) & "u et sm (hce (me_l L _1;_45‘;1 “
Third Order Two Tone Intercept Point . .. .. ........ A 25 dBm (Typ.) 0

Absolute Maximum Ratinas

Storage Temperature . . . ... .... A -62°C to +125°C
Maximum Case TeMPeratire . . . . . .. ..ot iemseeae e s - +125°C
Maximum DO Voltage . Q. vvs 15 15 5086/ 0 o o0 G o7 w3 G0 s N0 + 6 Volts
Maximum Continuous RF InputPower . .. .. . ....... e . +12 dBm
Maximum Short Term RF Input Power (1 Minute Max.). . . ... ...... 50 Milliwatts
Maximum Peak POWEF . . . .. .. .ottt e 0.25 Watts

................................................. (3usec Max.)
“S* Series Burn-In Temperature. . . . .. .. .. ...t immcn e 125°C
Weight  approximately 2.0 grams (0.07 oz.)
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MOUNTING HOLE
2:86 UNG -28 X 0,15 DEEP
THREAUED INSERT

P
s mmﬂ [tfﬁﬂx 035 'Ll‘~
i . 5?1

_ _ ] [4) PLACES
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(2057« 0.25) 055 “‘.25“'-- _ 812 =025

(2.an &

DIMENSHONSARE IN INCHES (MILLIMETERS)
+ 015 | 38) UNLESS OTHERWILE SFECIFIED

*WJ-CA41 is standard WJ-A41 installed
in-a miniature SMA connector housing
and guaranteed over 0°C to 50°C tem-
perature range, See cascaded Thin-Film
amplifiers.



Typical Performance at 25°C

Gain Power Output*®
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WJ-A41-1

1TO 4 GHz

TO-8 CASCADABLE AMPLIFIER

e WIDE BANDWIDTH

e HIGH OUTPUT LEVEL: +19.0 dBm (TYP.!

® L OW NOISE: 3.5dBm (TYP.)

Specifications”
Characteristics Typ. 0° -8 ugg““““i’-; N® - iG5°G
Frequency (Min.) 0.9-42 GHz 1-4 GHz 1-4 GHz
Small Signal Gain (Min.) 90dB 8.0 dB 7.5dB
Gain Flatness (Max.) +4dB +.7.dB +1.0dB
Noise Figure (Max.) 3.5dB 4.7 dB 5,2 dB
Power Output at 1 dB _ _
Cormprassicn IMin} 19.0 d8m 17.0 dBm 16.5 dBm
VSWR (Max.)
Input 1.7:1 2.0:1 2o
Qutput 1.4:1 2.0:1 211
DC Current (Max.) at 12 Volts 70 mA 75 mA 77 mA
*Measured in a 50-ohm system at +12 Vde Nominal.
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point . . .. ... ... P —— 50 dBm (Typ.)
Second Order Two Tone Intercept Point , . . .. .. ............. 44 dBm (Typ.)
Third Order Two Tone Intercept Point . . ... .. ... T 30 dBm (Typ.)

Absolute Maximum Ratings

Storage Temperature . . .. ... tov v et i a e

-62°C ta +125°C

Maximum Case TeMPerature . ., . . . ... .. ..ot o et aanas 100°C
Maximum DC Voltage . . . .. . ...ttt i it +13 Volts
Maximum Continuous RF InputPower . . . ... ... .. ... . i nen +14 dBm
Maximum Short Term RF Input Power {1 Minute Max.). . ... ...... 50 Milliwatts
Maximum Peak POWEE . . . .. . oottt e e e e 0,26 Watt
................................................ (3 psec Max,)
S Series Burn-In Temperature (Case) . . . ... ...... ... ...... 100°C

Weight
122

approximately 2.0 grams (0.07 oz.)

Outline Drawings
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“WJ-CA41-1 is standard. WJ-A41-1 in-
stalled in' miniature SMA connector
housing and guaranteed over 0°C to
50°C temperature range. See Cascaded
Thin-Film Amplifiers.



Typical Performance at 25°C Typical Automatic Test Data

Gain V.. =+12 Vdc
cc
n T
_85°C FREQUENHCY VSHR VSHR GAIN FREQUENC Y VSR VSRR GRIN
© 10 e MHz It out DB nHz I our DB
-] L —
' ) =
= ~=T425°C T 600.0 ) 1.4 8.72 2700.0 1.8 1.3 0.986
< 3 ; 900.0 1.6 1.4 8.96 2800.0 1.5 1.3 8,87
2] ~, 1000. 0 1.4 1.4 9.08 2900.0 1.3 1.3 0.89
ss°c| == ~ 1180.0 1.3 1.4 9.17 3080.0 1.3 1.3 8.89
8 1 1200.9 1.2 1.4 9,18 3100.0 1.3 1.3 8.91
1300,2 1.1 1.4 9.20 3200.0 1.3 1.3 8.94
810 20 30 40 4.2 1479, (¢ 1.0 1.4 9.19 3300.0 1.5 1.3 8.95
1599, 0 1.0 1.4 9.14 3400.0 1.3 1.3 8,94
FREQUENCY - GHz 1600,0 1.1 1.4 9.12 3%00.9 1.4 1.4 8.96
1780.0 1.1 1.4 9.10 3600.0 1.4 1.4 8.9%
1830.9 1.2 1.4 9.06 3700.0 1.4 1.4 8.94
N F 1900.0 1.2 1.3 9.03 3600.9 1.4 1.8 8,689
11 i 2000.0 1.3 1.3 9.00 a9e2.9 1.4 1.3 8.83
Olse Figure 2100.0 1.3 1.3 8.97 463,90 1.4 1.8 8.72
2200.8 1.4 1.3 8.94 4180.0 1.4 1.6 8.60
@ 2300.0 1.4 1.3 8.89 ~200.0 1.4 1.6 8,43
> 5.0 2400.0 1.4 1.3 8.99
w 2%00.9 1.3 1.2 8.87
= 2600.0 1.8 1.2 8.06%
o 40 3
I )
8 10 \\=== ,“Ij Linear S-Parameters
s ¥ =l
2 810 20 3.0
4.0 42 FREQUENCY 18} s21 512 822
FREQUENCY ~ Gliz HHZ HAG ANG hAG ANG MAG ANG HAG ANG
800.0 .218 7 2,729 -17@ L1483 34 170 <63
900.0 L2423 62 2,803 174 .149 19 .132 -100
" 1000. 8@ .185 s3 2.84% 160 .149 € L1359 -130
Power Output 1100.0 28 49 2.873 148 .148 -4 L1854 =134
1200.0 089 43 2,877 137 149 -1% L4162 =173
1300.0 032 38 2.804 126 L148 =24 .166 171
1400.8 .019 28 2.880 116 145 -33 169 189
1500.0 .089 -124 2.863 106 L1458 =41 L169 147
2 T 1600.7 .036 -144 2.8%7 97 142 -%0 166 137
L_s5°C 1700. 2 .061  -147 2.851 88 L1399 -%8 .160 130
N 1890.3 .083 -148 2.838 29 .139  -65 L183 123
En ’,— =l 1968.0 L1904 -1%3 2.827 70 136 =72 .143 1318
o Ny g = :950.0 L1120 -154 2.819 62 L13S =79 134 116
y . o e 2100.8 L1338 -188 2.808 s4 .133 -85 127 109
5 +25°C 2200.0 L1390 -1%9 2.798 46 L1311 -92 120 107
2 2300.0 .162 -162 2.782 3? 129 100 L3113 106
[ 2400.0 173 -166 2.784 29 L128 -107 J112 106
o9 P 2%00.0 187 -122 2.778 20 L128 =114 .109 103
put ggao.e 193 =176 2,770 12 L126  -121 RITEERT ]
w -— 0. . . . - .
E LT~ T~F-I— 2000.0 2y 173 oy 4 lisz Tiss  i1a 9
e 18 N 2900,0 204 166 2,783 -2 123 -14) .16 94
+85°C 3000.8 .201 159 2,782 <22 122 -1427 .120 99
3100.0 .200 182 2,788  -29 120 -134 ,128 84
17 gggg.a L197 143 2.792 -3z L1121 -160 (191 77
. .0 L193 136 2.8%2 =46 120 -167 1138 20
810 20 30 40 42 3400,0 L1867 126 2.8v0  -5% L1208 -173 (147 61
FREQUENCY - GH: 3600.0 P los 2003 23 .19 12¢  lige 42
3700.0 L1863 93 2,800 -82 119 168 174 32
- . . 3800.8 . 156 T 2.784 -91 118 161 . 104 23
at 1 dB Gain Compression 3900.9 R 2.764 -101 17 193 197 14
4000.0 .153 18 2.720 -110 .118 148 .211 s
4109.0 1858 32 2.692 -120 1S 142 223 -2
4200.8 <482 16 2.648 -130 115 136 . 240 -10
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20 -
- INPUT g -
g1s Vi
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- 50 p—— 7/
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)
P
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WJ-A43

100 TO 3200 MHz

TO-8 CASCADABLE AMPLIFIER

e ULTRA-WIDE BANDWIDTH:

100-3200 MHz

e EXCELLENT GAIN BLOCK:

11.5dB (TYP.)

e MEDIUM OUTPUT LEVEL:

+8.6 dBm (TYP.)

Specifications™
S . Guaranteed
Characteristics Typical 0°-50°C 34°C - 485°C
|

Frequency (Min.) 80-3200 MHz 100-3200 MH> 100-3200 MHz
Small Signal Gain (Min.) 11.5dB 10.548 9.8 dB
Gain Flatness (Max.) +0.3dB +0.7.dB +1.0dB
Noise Figure (Max.) 6.7 dB 7.2dB 7.7 dB
Power Output at 1 dB
Compression (Min.) +8.5 dBm +7.0 dBm +6.5 dBm
VSWR (Max.)

Input 1.6:1 2.0:1 2.2:3

Qutput 1.8:1 Z2:3:1 2.4
DCCurrent (Max.)at 15 Volts 45 mA 48 mA 50 mA

*Measured in a 50-chm system at +15 Vdec Nominal.

Typical Intermodulation Performance at £5°C

Second Order Harmonic Intercept Point
‘Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

. +45 dBm (Typ.)
............... +40 dBm (Typ.)
............... +21 dBm (Typ.)

Storage Temperature . . . . . . . ... ........ .. ~62°C to +1287C
Maximum Case TemMPerature . .. . . ... ... .. 125°C
Maximum DC Voltage . . . ... ... i e e e e +17 Volts
Maximum Continuous RF lnputPower . . . .. .. .. ... . ... ... ... .. +10 dBm
Maximum Short Term RF InputPower . . ... ... .. ......... .. R0 Milliwatts

1 Minute Max.)

Maximum Peak Power . . .. ... ... . ... . ..., ... ... ..... 0.5 Watt

""§" Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 oz.)

124

(3 psec Max.)

..................... 125°C

QOutline Drawings
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Typical Performance at 25°C

Gain Power Output* Intercept Point
= 140 g E v ~— (i1} T
. BN e L i | £ 2ND HARMONIC T
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- * at 1 dB Gain Compression £ l IR0 GTGER
' ?!J 10 1
= = 00 900 1300 1700 2100 2500 2900 3300
260 e FAEQUENCY - MH2
i 10
B @ Houtbut [ meuT-] DUTPIT ]
560 : Z20 !z"‘ N Y
= 100 500 900 1300 3700 2100 2500 2800 330 =2 — ==
FREQUENCY - MH2 10 —e —
2050100 200 HOO 1000 1400 1800272002600 3000 3400
FREQUENCY - MH:z
Typical Automatic Test Dat::
Vee =15V Linear S-Parameters Vec =15V
PR (LT S (LT M (= s11 52t sig wp
e N T e [A1N [ 15 e WG oL G (122 G i N
HLTR L 11.6 HUTH o 1.6 N s.0 S e
TN 1.1 1.9 LI o .04 -3 0 A 1565
A, 5 1.7 s, Nty L0 w2l G 179,0
Juu, 1,1 11.e Ao, L] N “l.d LS 159.0
A, 1.1 11.8 S, «iy L —di.0 S 144.6
L. 1.1 il.u L, v .0 - g i~ 1e3.1
o, 1.1 1.8 TR -1 S =61, S 1Ws.3
L, 8 T, it 08 B P LS LR
oy, n, .18 L0 T s 6.9
HUTTR HET TR .16 N ~), L 91.4
FETLTN [ETLTN iy T R A 1.7
Lam. 1w, Lie L4 =l1l.4 N3 ~16. 2
1an. 1an., ey LT NS -3,
FETLTN tauy, v L4 sy L06 =740
SR, 1. Ly R LA =g, g
TeiR, 1600, L N L s Sy —tealy
Lo, 1o, L - A1 -tade
th, 1. &9 B U R £ o
PECES 22 1w, -0 S 17e.u -4 e TR
JRLCT $ar [RLE TN -2 L 1677.9 S 16,3
e, 1. clg. - S04 157.8 ) 145.0
LY TSI Be dan, ) N 14048 1o,y
caw. 1. ., el Rt 136.2 115.2
. 1.9 1.3 i, e S 1es. b PLETREE
L, %Y 1.3 =L LN - s 1140 3 Pl |
clh, 1.4 11,3 o, Rt R 1og.o poro B
O, 1.4 11.% w, 16 o oy, (AL
ULl 1.9 1.4 QUL <13 SO e ] G604
cAan, e s A, N .04 .
LSS % | 1.6 ARNY, - Los fu. e
Jiu, 1. 11.% Al <A ] 4,1
S T U DY 11,4 ELCTR meY LS Lot ey
L LT Tl LA, .15 LS ] —pd, 4
Jag, 1.0 o, SR, el .05 = ~TH. -
Vee =12V Linear S-Parameters Vec =12V
PREL [LRY 3 v ch FHLL LY M vee ver
i I T ol i e P TG i T s (LT e
ww, e L8 11.3 Ty,
(LN 1w b | tl.n LR
JANY, 1.8 1.1 1.4 AN,
FIE USS PG 1.1 1% sy,
S, e 1.4 1.5 S,
ey, 1.¢ L | i1, LA
e R A 1.1 1% ST
[EL UR e 1.2 1.5 [ETTR
Ny, Tod 1:1 1.5 W,
an. 1.9 LI 1.5 ma,
thay, 1.4 e 11.5 FRILTN
. 1.% 1.1 .G SETTN
1A, 1.9 1.1 11.5 1AM,
Ty, 1.9 L | 11.4 1,
1o, 1% Ted 11.53 1,
Teans, 1.k ol b4 L,
pRS TR 1.t g 1.2 1w,
RS Joi ved 11ig EHE LN
A, L 1.2 e 1A,
TR, ’ TN
i, el
"I‘w' I-‘ln.tvt
and, PETTR
Cdy, RETL LR
Jo, SRS,
Lo, s,
PN S,
R, FRETTR
£, <N,
AR, EUTTN
Sim. EHLER
Aamn SN
Lans. S,
S0, SARY,
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WJ-A45

1TO 4 GHz
TO-8 CASCADABLE AMPLIFIER

® ULTRA-WIDE BANDWIDTH 1-4 GHz

® HIGH GAIN 175 dB (TYP.)

® | OWNOISE 4.5dB (TYP.)

e HIGH OUTPUT POWER: +19.5 dBm (TYP.)
® GaAs FET DESIGN

Specifications *

;g Typical Guaranteed
Characteristic ypica 0° -50°C 55° - +85°C
Frequency (Min.) 1-4 GHz 1-4 GHz 1-4 GHz
Small Signal Gain (Min.) 17.5dB 16.5 8 15.5dB
Gain Flatness (Max.) +0.6dB 108d8B +1.0dB
Noise Figure (Max.)

1-4 GHz 45d8B 5.6 dB 6.0 dB
2-4 GHz 40dB 50dB 5.5 dB
Power Output at 1 dB 19.5dBm 18 dBm 17 dBm
Compression (Min.)
VSWR (Max.) Input 1.8:1 2.1:1 2.2:1
VSWR (Max.) Output Tfed 211 221
DC Current (Max.) at +15 Volts 120 mA 125 mA&A 130 mA

*Measured in a 50-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . .. ... .. ... ..o 44 dBm (Typ.)
Second Order Two Tone Intercept Point . . . . ... ... .......... 39 dBm (Typ.)
Third Order Two Tone Intercept Point . ... ... .............. 29 dBm (Typ.)

Absolute Maximum Ratings

Storage TEMPErature . . . . . . .ot i e e e -65°C to +125°C
Maximum Case TeMPErather . . . . . . ..o u i e ot et e e e s +100°C
Maximum DC Valtage ... oouuc i aan s i o4 a0 $eiain s vd oa o +16'Volts
Maximum Continuous RF InputPower . . . .. ... ... .. ..0uoiiun.. +13dBm
Maximum Short Term RF Input Power (1 Minute Max.). . ........ 100 Milliwatts
Maximum Pealc Power . . . ... ... ... ... . 0.25 Watts

(3 psec Max.)
"S’* Series Burn-In Temperature (Case) . . ... .. ... . ... vovennnn +100°C
Weight  approximately 2.0 grams (0.07 0z.)
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Qutline Drawings
A45

0450
v —={ 4y A —
oS o8y

m __,—[l _p 0001
0135:1]5'!5 nsmxu(m 0018 g pep (0.49) DIA.
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1.000 RS
e Gl
0 PRODUCT LABEL AREA
0,500

0,375 PLACE
0,450 O 0.310
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Typical Performance at 25°C

Gain Power Output* Intercept Point
20.0 T 22.0 ]r\ 70.0 l
54°C | £ . 7 ND HARMONIC 4
-55°CH S 2
= 19.0 P u{—-——" \ "?2”] IE A — £0.0 \\ /
"" y — A\ = \" -\ nE:’ Vl
= ‘;“-—/ \ E 2 |.~_~_ - /" y /'
< 18.0 1= "\ T +25°C ’5 +25°C I—' 50.0 _'—‘ vt
= -\_ 2y S N ot - = A
+H5°c| ™ "‘|"‘ - N = p”” e S )
70— E — == £ ~——*=2ND ORDER
1.0 20 3.0 40 8 “gs &
- =
FREQUENCY - GHz 1 R e A e =
1.0 2.0 30 4.0 =
Noise Figure FREQUENCY - GHz T 200k 3R0 ORDER
“at 1 d8 Gein Compression
[+2]
=] : 4.0
b e VSWR 1.0 2.0 3.0
et ) FREQUENCY - GHz
=
40 F— | N
b g
w -T\' INI?UT
210 R = 20 e
- -
1.0 20 30 4.0 £ .b/ D]
FREQUENCY - GHz 1.0 N S
N\-ouieuT
1.0 2.0 30 4.0
FREQUENCY - GHz
-
Typical Automatic Test Data
Vee = +15 Vde
FREQUENCY. VEWR VEWR GAIN
HHT Ih oot i
Boo 1.7 1.8 17.24
1000 1.3 1.5 18,14
1200 1t 1.4 18.51
1400 1.2 L 18,77
1600 Y3 1.2 10.84
1800 1.5 1.4 18.83
2000 LIS/ . 18.46%
2200 1.8 e 18.51
2400 .8 1.1 48,37
2600 1l 1.1 18.34
2e0o LI T | 18.3%
3000 1.5 1.2 18.54
3260 fnd 1.3 18,469
3400 1.4 1.5 1B.78
as00 1.4 1.4 10.63
3uoo 1.5 1.6 18,25
A000 {.6 1.4 L
A200 {.8 1.4 16.85
Linear S-Parameters
FREQUENCY 114 529 12 522
HHZ HAG ANG HAL LA Hal ANG HAL aNG
BGO.0 270 54 T.281 Y37 017 173 292 51
1000.0 AT -38 B.O®2 &7 018 133 el 33
1260.,0 053 -58 B.231% o) e 105 V53 "
V400.0 073 -2 B.467F =3 L0148 81 <104 =15
14600.0 144 -3& 5.754 -27 L044 T2 070 -4
1800.0 2114 -54 B.744 -50 013 54 045 -77
2000.0 232 -7é 5.403 -71 019 35 L0386 -1
2200.0 275 =107 B.423 - LA L] L0 —yap
2400.0 Y2 =425 B.28% -10% 007 -8 027 ~¥H
2600.0 243 ~144 8.261 =124 014 -ab 037 )
2000.0 2233 =142 B.342 -143 SOND —i 080 -&f
ineo.0 AR 172 8,453 -1 60 004 —47 Lo hd
3200, 0 SELE 1349 B.5%6 =178 L0113 ~57 , 3y -4l
3A00.0 AE B7 B.&91 162 LO00E =40 CIET %
3400.0 168 55 B.539 144 014 -85 St ] “ii4
Ipoo.o0 93 32 B.174 120 017 ~& 1 238 o1
4000.0 y 217 L i) T.689 70 -015 -54 243 =94
4200.0 273 & 6, FhT 77 A -45 L2234 vy
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WJ-A45-1

1TO 4 GH=z
TO-8 CASCADABLE AMPLIFIER

e WIDE BANDWIDTH

e HIGH GAIN 17.5dB (TYP.)

e LOW NOISE: 4.14dB (TYP.)

e LOW POWER CONSUMPTION: 325 W (TYP.)
e GaAs FET DESIGN

Specifications *
Guaranteed _
Characteristics Typical 0°--50°C %5 - +85°C
«
Frequency (Min.) 8-4.2 GHz 1-4GHz <~|  1-4GHz
Small Signal Gain (Min.) 17.5dB 16548 156 dB
Gain Flatness (Max.) 0.6 dB 0.8 dB 1.0dB
]
Noise Figure (Max.) a1ds | 50d8B 5.5 dB
Power Output at 1 dB )
Compression (Min.) 13.0 dBm 12,5 dBm 12.0 dBm
VSWR (Max.)
Input 1.8 1.9.0 213
Output 1.8:1 1.9:0 2.0
DC Current (Max.) at -5.0 Volts 65 mA 7BmA 80 mA
“Measured in a 50-chm system ot 5.0 Vde Nominal,
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Paint . . .. .. .. e 40 dBm (Typ.)
Second Order Two Tone Intercept Point . . .. ... ............. 33dBm (Typ-)
Third Order Two Tone Intercept Point . . .. ... ............ 26 dBm (Typ.}
Absolute Maximum Ratings
Storage TEMPRratUre . . . ..o\ o ot e v e enennnaneeoons L -65°C to +1 25‘\,
Maximum Case TempPerature . ;. . ..o vewvn ciomrnenanensns s +125°C
Maximum DC Voltage . . ... ......c.... o e s O WRRCSE BN 0 v 9 6.0 Volts
Maximum Continuous R¥ inputPower. . .. .. .. ... .oy +13dBm
Maximum Short Term RF Input Power (1 Minute Max.l .......... 100 Milliweatts
Maximum Peak POWEr . . . . oo e e s e menm e m s s 0.25 Watt
(3usec Max.)
5" Saries Burn-In Temperature (Case) . .. . .. .. .ovoe i +125°C

Weight approximately 2.0 grams (0.07 oz.)
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Outline Drawings

A45-1
0.
e L e
0200 i = D125 (063
{51 1 !

v
mm'nnﬁ_f_n “—M—uma'ﬂm‘ 0451 DU
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< 001130 UNLESS OTHERWISE SPECIFIED

CA45-1
. 0,520
1,000 !
sy RLAS
I ¢ S~ PRODUGT LABEL AREA
0 35
o | [Tiesg VP A PGS 0.310

(12.701 5"12 06 B~ ummrrt?.m
=i g@ ' X

1T ey

MOUNTING HOLE

256 UNC -28 X 0,15 DEEP
_ THREADED INSERT
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4 018 138 UNLESS OTHERWISE SPECIFIED

*WJ-CA 45-1 is standard

WJ-45-1 installed in miniature SMA
connector housing and guaranteed over
0°C to 50°C temperature range.



Typical Performance at 25°C Typical Automatic Test Data

Gain V_ . =+5Vde
[+~
a T o FREQUENCY VUSUR USWR GAIN FREQUENCY VSWR VSHR GAIN
2 Loo =t . -55°C MMz N ouT <] MHZ N out DB
@ -t 025(;\
bt * 530.0 19.8 5.5 1.6 2500.0 1.5 1.3 18.7
=1 §00.0 2.2 1.5 18.5 2800.0 1.5 1.3 18.5
T - +485°C 769.0 1.5 1.4 1.z 209.0 s :3 8.5
S - . 1. 1.4 18, . . . 8.
" Id ‘4——--"" [N %,3 ..; s 18.7 2920.0 Ve 1.4 18.4
1883.0 1.2 i3 15.9 3832.90 L) 1.4 18.8
1000 1580 2000 2500 3000 3500 4000 e Ve Ve voa 31050 Ve Ve 188
FREQUENCY - MHz 1200.0 ' 1.3 191 3200.0 1.3 1.4 16.5
1300.0 1.1 1.3 19.1 3320.9 1.3 1.4 18.8
1483.0 1.2 1.3 19,2 3400.9 1.2 1.2 168.7
F 1500,0 .2 1.3 19.2 3520.9 1.2 1.8 18.7
i i 1620.9 1.3 t.3 19.3 3530.@ 1.2 1.4 16.8
NDISQ 'gure 1780.0 1.3 1.3 19,3 3708.9 1.2 1.5 18.8
1809.0 1.4 1.3 19.3 3330.0 1.2 1.8 18.8
e 5 1905.0 1.4 1.3 19.2 333@.9 1.2 1.8 18.9
o 26% .4 1.4 1.3 19.2 4220.9 1.3 1.5 18.9
S 4 2130.0 1.5 1.3 191 4100.0 i3 1.8 18.7
o 2200.0 1.5 1.3 13,0 4200.0 V.4 1.5 16.5
c 3 2333.0 1.5 1.3 19.9 4320.0 1.5 1.6 18.1
w 2420.0 1.8 1.3 16.7 4430.8 [ 1.8 17.6
s 2 4523.9 1.6 1.8 17,8
z 1000 2000 3000 4000
FREQUENCY - MH?
Linear S-Parameters
VSWR
FREGUENCT H 521 s12 sz ¥
30 aN (134 MAG ANS MAG ANDS MAB ANG MAG ANG
§09.9 3.816 -id 016 42 691 168 1.548
3 500.90 8.55%  iS2 024 =137 218 29 2,164
é" 700.9 7.208 193 223 157 L1546 -138 2,857
OUTPUT v/“"'”" 300.0 3430 63 2920 105 158 183 2.304
- o & - 509.9 5823 O3S 018 61 140 109 3.238
T P 2l 1009.9 3.822 3 318 6! 34 77 3138
10 1192.9 g.310 13 817 45 37 51 134
1000 1500 2000 2500 3060 3500 4000 1229.9 g.gge -33 a1 31 34 3¢ 3.433
_ 1300.9 §.255 52 .18 1§ 32 13 1626
FREQUENCY - MH: 1400, 8 5123 -T2 I a3 -3 3.5
1600.9 2.157  -87 013 -3 31 <16 4,983
1800.9 8130 -1d4 812 -tz L33 <31 4318
iTO0. 3,213 -102 1N -4 AN -42 4,674
Power Output* 1830.0 §.183 135 818 o34 138 .52 S.146
1606 9.144 -152 .03  -45 A3 -6 S.619
2000.0 5.071  -165 .09 -SB L1356 <66 6.1S7
£ 2120.9 §.552 -18@ 207 -70 A% - 70
? e R Y 2200.0 6.878 186 097 -85 436 =75 6.038
g W ——— 2300.0 5,762 153 805 -102 37 =78 8.520
g =y 2490.0 8.661 139 086 -118 L1370 <80 9.748
5 25209 5.565 126 L5 -138 135 -6 9.243
: 12 1508.9 3.434 114 L338  -15T .14 -8 8.
u 17309 RN ETH LT -Te T VR T
3 n 133,90 5.285 ¢ JEEERRE RETIEET TR X
23239 .31 7 A 147 -78 *
1000 2000 3000 4050 20209 £ &s Leh 143 -5 9.
FREQUENCY ~ MH: 31339 5.4 57 a7 153 187 -38 ?
R T 13 LA 14S Li66 -89 §.
*at 1 dB Gain Compression 3130.8 §.516  :7 L st et -3 b
3409, 0 8.5976 15 San 13 S g -5 5
35,8 5.839 s o2 123 178 -52 4
1628, §.734  a: IEIER N g -3¢ 4
Intsrcept Point 3TN 8,510 U6 I R R L1856 495 3
RERI §.857 40 KakY na 3.8%4
BEERNE & -5 .15 198 2,539
50 ed.d 3 - ele 124 3.488
e SECEND HARMONIC i2d.e R -&6 I 3,134
£ . N e ) R IE T 3.397
"’ 45 ‘,‘ el R T 3t PR
- FYTN S - LT 3.857
Z . Z FERrON B NN ERE
= A A
| / SECOND ORDER
w 3 < T
e / THIRD OROEA
w R\
Y puns
h 5 Tt T e
1080 2000 3000 4080

FREQUENCY - MHz
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WJ-Ab51

10 TO 400 MHz
TO-8 CASCADABLE AMPLIFIER

e LOW NOISE: 2.7 dB (TYP)

e FULL PERFORMANCE WITH
LOW COST

o LOW VSWR: 1.2:1 (TYP.)

o FLAT BANDWIDTH: +.2 dB

Specifications” Outline Drawings
£ 2 - Guaranteed A51
Characteristics Typical 0°.50°C  54°C - 485°C -
' —= gy A =

O I R 01025 (063)
Frequency (Min.) 5-600 MHz | 10-400 MHz | 10-400 MHz :lsfm (- ]] \I _
Small Signal Gain (Min.) 150dB8 | ~i4.0dB 13.0 dB. w165 <0015 nm;} 0018 5 05 (049 DA
Gain Flatness (Max.) <302 d% 0.7 dB +1.0dB
Noise Figure (Max.) 2.1dB 3.0dB 3.5dB
Power Qutput at 1 dB Compression (Min.)| -3.0dBm | -3.5dBm -3.5dBm
VSWR (Max.) Input/Output <1.3:7 1.7:1 2.0:1

DIMENSIONS ARE 1N INCHES [MILLIMETERST)
DC Current {Max.) at 15 Volts 7 mA 9 ma 11 mA 3RS O EN AR SR R0
*Measured in a 50-chm systerm at +15 Vde Nomiﬁal' CA51
Typical Intermodulation Performance at 25°C o
. ' I ey
Second Order Harmonic Intercept Point . . .. ... ... .. .. .. ... +16dBm (Typ.) R 52
Second Order Two Tone Intercept Point .. .. ... ...... .. ...... +9dBm (Typ.) T 0 PRODUCT LABEL ARES
Third Order Two Tone InterceptPoint . . .. .. .. ............. +10dBm (Typ.) S ~ 5 5’251 TYP (2) PLACES o
112|-m} ”':il' i DC BAS -, OUTPUT] (7, B?I
—
Absolute Maximum Ratings lj_o-i; Fm Ew‘l{g;ﬁiﬂﬂ m %
I
Storags TEMPAIAtUEE = -« =o v v s GAY2 waie s i wd wess 9 & “62°C10#+125°C' P T8N o e AR [ 2ued
Maximum Case Temperature . . . . .. ..o ottt 125°C mema St - uounG
MaximumDE Voltage . .q i: o: QO e i sie w50 72 04 e s o 5% 50 ol +17 Vaits —'ﬁ— ' i%g%n s
. PR I
Maximum Continuous RF Input®ower . . . .. ... .. ... ... ..o +13dBm  gag - I — T‘— I ssmcs o
. 3 i bt

Maximum Short Term RF lnputPower. . .. ... ............... +50 Milliwatts 0 # e pasn L @iz = 02s)

Maximum Peak POWer . . . . . .. . i i e e e 0.5 Watt

8" Series Burn-In Temperature {Case)

.........................

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C

Typical Automatic Test Data

Gain Vcc =15V
FREO VSR UE oAl
13 3 11 ouT e
b 100, 1.2 1.4 1@y
= M, 1.2 1.0 4.9
= 1.0 1.0 g8
© 1.2 1,3 4.8
1.9 10¢ 14.8
FREQUENCY - MMz
Noise Figure Linear S-Parameters
L0 FRED s11 €21 3 see
- MM NiRG Al MAG Pt AL FANG FMFAG AlG
& 3.0 o, .00 08
o —_— 200, 11 J0e
o 2.0k o, 11 L1
- 200, N o
= 00 213 iEa
L0 5 ot
L i o O 5
FREQUENCY - MHz phar g o
Power Qutput*
-}
b 1) : - -
2 |
g0 — —
-
g-! D:‘__:...-——‘ t
A

FREQUENCY - Mz
*at 1 dB Gain Compression

VSWR

20 ! ‘ ™
LTI T
N (LN /

- 1 =
=~ =t —
L9 [0} T o
FREQUENCY - MH:

WEWR
o
y 4
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WJ-Ab3

10 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

e LOW NOISE: 3.0 dB (TYP.)

e MEDIUM THIRD ORDER L.P.:
+16dBm (TYP)

o FULL PERFORMANCE WITH LOW

COST
Specifications*
= A x ! Guaranteed
Characteristics Typical 0°.50°C .54°C - +85°C
Frequency (Min.) 5-600 MHz | 10-50004Hz | 10-500 MHz
Small Signal Gain (Min.) 15.0 dB 4.0 dB 13.5dB
Gain Flatness (Max.) <+05d3 | *0.8dB £1.0dB
Noise Figure (Max.) 30dB 3.5d80 4.0dBE
Power Output at 1 dB Compression (Min.} | +3.5dBm | +2.0dBm 5dBm
VSWR (Max.) Input/Output < 1.5:1 2.0:1 2.0:1
DC Current (Max.) at 15 Volts 12 mA 15 mA 17

Notes:
* Measured in 3 50-chm system at +15 Vdc Nominal.
1. Specificalion guarantesd at 25°C.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . . . . .. ... . . ..... +28 dBm (Typ.)
Second Order Two Tone InterceptPoint . . . . ... ... ... ...... +22 dBm (Tvp.)
Third Order Two Tone Intercept Point . ... ... ... ... .. ... 16 dBm (Typ.)
Absolute Maximum Ratings
Storage TeMPerature . . . . . ... ... iv oot -62°C 10 +125°%8
Maximum Case TEMPEIAtUTE . . . 0\t v e e o ot e e e 138°C
Maximum DCVoltage . . .. .o oottt e e o e +17 Volis
Maximum Continuous RF lnputPower. . ... .. .. ... .. ... . ...... +13 dBm
Maximum Short Term RF InputPower. . . . ... .. ... ... ...... 450 Milliwatts
(1 Minute Max.)
Maximum Peak POwWer . . .. .. .. .. 0.5 Watt
(3 pser Max.)
“3'" Series Burn-In Temperature (Case) . . . .... . ... . ........... 125°C

Weight zpproximately 2.0 grams (0.07 oz.)
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Typical Performance 2¢ 25°C Typical Automatic Test Daia
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WJ-Ab4

5 TO 400 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
27.5dB (TYP.)

e MEDIUM OUTPUT LEVEL: +8 dBm

(TYP.)
e LOWVSWR: < 1.4:1(TYP.)

o FULL PERFORMANCE WITH LOW

COST
Specifications*

- ; Guaranteed
Characteristics Typical 0°-50°C -51°C - 485°C
Frequency (Min.) 3-500 MHz | 5-400 kikz | 5-400 MHz
Small Signal Gain (Min.) 275dB 26.0dB 24,0 dB
Gain Flatness (Max.) <*03dB +0.8.dB +1.0.dB
Noise Figure (Max.) 45d8 5.5dB 6.0 dB
Power Qutput at 1 dB Compression (Min.) | +8.0 dBm | +6,5 dBmn +5.5 dBm
VSWR (Max.) Input/Output <141 201 2.0:1
DC Current (Max.) at 15 Valts 34 mA 37 mA 39 ma

*Measured in a B0-chm systermn at +15 Vde Mominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point

Third Order Two Tane Intercept Point

Absolute Maximum Ratings

Storage Temperature . . . . .. .. ... -62°C to +125°C
Maximum Case TEMPEFatIFe . . . . . . . & e o e e e 125°C
Maximum DC Voltage . . . . . . .. i e e +17 Valis
Maximum Continuous RF InputPower . . . . ... ... ..... ... ....... +12.dBm
Maximum Short Term RF Input Power (1 Minute Max.). . . . ... .... +50 Milliwatts
Maximum Peak Power . . ... . ... ... ... s 0.5 Watt

**§"* Series Burn-In Temperature (Case)

Weight

134

approximately 2,0 grams (0.07 oz.)

4395 dBm (Typ.)
+32.5 dBm (Typ.)
+19 dBm (Typ.)

{3 psec Max.)

126°C

Outline Drawings

A54

0450
i—ﬂ,ﬁf_} {063}

: IRRAK

N B o618 220 .45 oia
0185 08151 a0
050 =002 P
(4701 U002 apws

3N 0010 _ . :
DARBL T —

SHOHM INPUT

+ DG VOLTAGE————

DIMENSIONS ARE I8 INCHES (MILLIMETENAS)
1 005 (13 UNLESS DTHERWISE SPECIFIED

CA54

)

0  Teoe
1.000 - ey
125.40) "’f_\a

g~
i - PRODUCT LABEL ARES

0.375 v 14
TYP (2) PLACES
—i (8:32) 0.310

0.500 0 460
(12.70) l1rl o

|
S SIS
1 049

e 32 oo L&

T oho o Sariune | | 1 L8
0310 IHPUT  SMAJACK | (11,43
(7.87) 12 - 0460

i 04600010 _y |
1 MOUNTING (1168 = 0.25)
SURFACE " pag0 | |~ MOUNTING oLE
(457 TUTT, 255 UNC 28 X 0,15 DEEP
= THAEADED INSERT
B (4 PLAGES

i !

0.610.= 0.010 ) ! L1, 0.320=0010

2057 =025 . paso T = g1z = 025)
(24f) 3]

BC BIAS - OUTRUT] (7.82)

OIMENSIDNS ARE I INCHES (MILLIMETERS)
+ 016 | 38) UNLESS OTHERWISE SPECIIED

WA CREE i ntandeits W ASS imntalied ) manistioe SNA oot boisiog e
dusrpiivad bept ' C 1o G070 trrpwvature ange. Sae Conencms Thin Fom Ampditien



Typical Performance at £5°C Typical Automatic Test Data
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WJ-Abb

10 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e MEDIUM QUTPUT LEVEL: +11
dBm (TYP.)
e +24 dBm THIRD ORDER I.P.

e FULL PERFORMANCE WITH LOW

COST
Specifications*
Characteristics Typical 0°5 D? (I:J ’“'“_‘;:Ec - +85°C
Frequency (Min.) 5600 MHz | 10-500 MiHz | 10-500 MHz
Small Signal Gain (Min.) 14.7 dB 14.0dB 13.5dB
Gain Flatness (Max.) <+D5dR i £0.8 dB +1.0dB
Noise Figure (Max.) 504d8 6.0dB 6.5dB
Power Output at 1 dB Compression {Min.) [ +11.0 dBm | +9.0 dBm +8.0 dBm
VSWR (Max.) Input/Output < 1.5:1 2.0:1 2.0:1
DC Current (Max.) at 15 Volts 30 mA 35 mA 37 A

*Measured in a 50-ohm systam at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point . . . .. ... ..... ..., +42 dBm (Typ.)

Second Order Two Tone Intercept Point . . . . ... . ...
Third Order Two Tone Intercept Point . . . . .. ... ..... ... ...

Absolute Maximum Ratings

+37 dBm (Typ.)
+24 dBm (Typ.)

Storage TEMPErature . . . . . .. . .. .. .ohew e -62°C to +125°C
Maximum Case TeMPerature . . . . . .o\ ot e e 125°¢
Maximum DCVoltage . .. ... .0ttt a e ie s +18\olts
Maximum Continuous RF InpuaPower . . . ... ... ... . vuuenn. . +13 dBm
Maximum Short Term RF !rput Power {1 Minute Max.) . . ... ..., .. +60 Milliwatts
Maximum Peak Power . . . . ... ... . ... ... ... ... s e o055 Watt

“§" Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 oz.)
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...........................

(3 psec Max.)
125%C

Outline Drawings
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Typical Performance a¢ 25°C Typical Automatic Test Data
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WJ-Ab6

5 TO 400 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES: 26 dB

(TYP.)

e HIGH OQUTPUT LEVEL: +13.56dBm

(TYP.)

e HIGH THIRD ORDER I.P.: +27 dBm
o FULL PERFORMANCE WITH LOW

COST
Specifications*

& Z Guaranteed
Characteristics Typical 0°.50°C -54°C - +85°C
Frequency (Min.) 3-500 MHz | 5400 Mi{z | 5400 MHz
Small Signal Gain (Min.) 26.0dB 24.0dB 23.0dB
Gain Flatness (Max.) +0.3.d8 £1.0dB +1.0dB
Noise Figure (Max.) 5.5dB 7.0dB 7.5dB
Power Output at 1 dB Compression (Min.) | +13.5dBm | +12.5dBm | +12.0dBm
VSWR (Max.} Input/Output <141 2.0:1 2.0:1
DC Current (Max.) at 15 Volts 69 mA 76 mA 79 mA

*Measured in a 50-ohm systemn at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage Temperature . . . . ... .......... [ ~62°C to +125°C
Maximum Case Temperature . . . . . . . .. ..o in et e ns 125°C
Maximum DC Voltage . . . ... .. ittt ettt et earas +H17 Velts
Maximum Continuous RF Inpu=®ower . . . ... .......ouviiniennnn. +12 dBm
Maximum Short Term RF Input Power (1 MinuteMax.). . . ... ..... +B0 idilliwatts
Maximum Peak Power . . ... .............c....... N 0.5 Watt

“§" Series Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 oz.)
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Second Order Two Tone Intercept Point . . . . ... .. o nooND i v e

....................

+54 dBm (Typ.)
+48 dBm (Typ.)
+27 dBm (Typ.)

(3 usec Max.)
125°C

Outline Drawings
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Typical Performance at 25°C
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WJ-A57

10 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT LEVEL: +15dBm

(TYP) |
e HIGH THIRD ORDER |.P.: +28.0

dBm (TYP) "
e FU LL PERFORMANCE WITH LOW

COST
Specifications®

L en o ) ! Guaranteed

Characteristics Typical 0°5 u., C  -54°C-+85°C
Frequency (Min.) 5600 MHz | 10-500 }4Hz | 10-500 MHz
Small Signal Gain (Min.) 14.7 dB 14,0 dB 13.0dB
Gain Flatness (Max.) < £0.25 dE +0.8dB +1.0dB
Noise Figure (Max.) 4.84B 6.0dB 6.5dB
Power Output at 1 dB Compression (Min.) | +14 dBm +13 dBm +12.6 dBm'
VSWR (Max.) Input/Qutput <1.5:1 2.0:1 2.0:1
DC Current (Max.) at 15 Volts 44 mA 49 mA 51 mA

*Measured in 8 50-ohm systam at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Second Order Two Tone Intercept Point

+46 dBm (Typ.)
+47 dBm (Typ.)

Third Order Two Tone Intercept Point . . . .. ... ... ......... +28 dBm (Typ.)
Absolute Maximum Ratings
Storage TEMPerature . . . . . . .. ..ot -62°C 10+125%C
Maximum Case Temperature . . . ... . .. .....oio it 125°C
Maximum DC Voltage . . . . . . e 5 T B i) () E s B ) R +17 Vaits
Maximum Continuous RF Input Power . . . . . .. ... o +13 dBm
Maximum Short Term RF 'nout Power (1 Minute Max.). .. ... .. ... +B0 il Twatts
Maximum Peak Power . . . .. ....... ) ) g e o) 0.6 Watt
(3 psec Max.)
*8* Series Burn-In Temperature (Case) 125°C

Weight approximately 2.0 grams (0.07 oz.)

140

...........................

Outline Drawings
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Typical Performance at 25°C
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WJ-A58

5 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH DYNAMIC RANGE: +114

dBm (1 MHz BAND)

e HIGH OUTPUT POWER: +19 dBm

(TYP.)

e HIGH THIRD ORDER I.P.: +35
dBm (TYP.)

o LOW NOISE: 4.8 dB (TYP))

Specifications*

it ) Guaranteed
Characteristics Typical 0°-50°C  .54°C- +85°C
Frequency (Min.) 2700 MHz | 5-500 MHz | 5500 MHz
Small Signal Gain (Min.) 11.5dB 10.0 dB 9.5d8
Gain Flatness (Max.) <#0.343 +0.7 dB *1.0dB
Noise Figure (Max.) 4¢ds 6.0 dB 6.5dB
Power Output at 1 dB Compression (Min.) | +19.0 dBm | +18.0 dBm | +17.5 dBm
VSWR (Max.) Input/Output < 1:5:7 1.9:1 2.0
DC Current (Max.) at 15 Volts 65 mA 69 mA 72 5A

*Measured in a 50.0hm systam at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . . .. . ... ... .......
Second Order Two Tone Intercept Point . . . .. ... .. ... .. ..
Third Order Two Tone Intercept Point . . . . .. .. ... .. ... ... _.

Absolute Maximum Ratings

Storage Temperature . . . . ... ... ... 0

+57 dBm (Typ.)
+55 dBm (Typ.)
+35 dBm (Typ.)

Maximum Case Temperature . . . . . . .. . .. .. ... .. 100°C
Maximum DC Voltage . . . .. .. .00 i +17 Volts
Maximum Continuous RF Input Power . . . .. . ... . ..... ... .. ... +13dBm
Maximum Short Term RF Invuat Power (1 Minute Max.) . ... ... . .. +100 Milliwatts
Maxipaiim PealcPOWET .. .« o v wd orv vomn s o ses ss o 250 oim 2e e x@0 0.5 Watt

(3 psec Max.)
“8'* Series Burn-In Temperature (Case) . . . .. .. .. oo 100°C

Weight zpproximately 2.0 grams (0.07 0z.)

142

Outline Drawings
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Typical Performance at 25°C Typical Automatic Test Data
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WJ-A59

5 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH DYNAMIC RANGE: +117
dBm (1 MHz BAND)

e HIGH QUTPUT POWER: +22 dBm

(TYP.)

e HIGH THIRD ORDER I.P.: +38 dBm

(TYP.)
e LOWNOISE: 5.5dB (TYP.)

e WIDE POWER SUPPLY RANGE: +5

TO +15 VOLTS
Specifications*
Characteristics Typical 0“-_5051.:3’“':;?3 C - 485°C
Frequency (Min.) 2-700 MHz | 5-500 Midz | 5-500 MHz
Small Signal Gain (Min.) 11.5dB 1.0 dB 9.5dB
Gain Flatness (Max.) <*03¢R[ *07dB | *1.00B
Noise Figure (Max.) 5.54d8 6.5dB 7.0dB
Power Output at 1 dB Compression {(Min.) | +22 dBm | +20dBm +20 dBm
VSWR (Max.) Input/Output <1.50 1.9:1 2,011
DC Current (Max.) at 15 Volts 88 mA 93 mA a8 mA

*Measured in a 50-chm system at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . .. .. ... ... .... ... ..
Second Order Two Tone InterceptPoint . . . . . ... ... ... .. ..
Third Order Two Tone Intercept Point . . .. .. . ... ...........

+47 dBm (Typ.)
+43 dBm (Typ.)
438 dBm (Typ.)

Absolute Maximum Ratings

Storage TemMperature . . ... .. .. ..... ..t =62°C to +1256°C
Maximum Case Temperature . . . . . . .. .. 100°C
Maximum DCVOtage . . o cve o aOO% i vame sie o5 womim s 20e st o0 ave o aos +17 Vit
Maximum Continuous RF Input Fower . . . ... ... .... e +13 dBm
Maximum Short Term RF Input Power (1 Minute Masx.). . . .. ... .. +100 Milliwatts
Maximum Peak POWer . . . . . .. . .. e e e 0.5 Watt

“S" Series Burn-In Temperature (Case) . . . .. . ... .......... Do ws i

Weight approximately 2.0 grams (0.07 0z.)
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(3 psec Max.)
100°C
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Typical Performance at 25°C
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WJ-AB9-1

10 TO 700 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH DYNAMIC RANGE: +117
dBm (1 MHz BAND)
e HIGH OUTPUT POWER: +22 dBm

(TYP.) |
e HIGH THIRD ORDER I.P.: +36 dBm

(Typ)
o EXTENDED BANDWIDTH: 10-700

MHz
e WIDE POWER SUPPLY RANGE:

+5 TO +15 VOLTS
Specifications*
] I . Guaranteed
Characteristics Typical o° -50°C -{:‘--d"c - 485°C
Frequency (Min.) 2-800 MHz | 10-700 Nz | 10-700 MHz
Small Signal Gain (Min.) 10.5dB 25dB 9.0dB
Gain Flatness (Max.) <+0.4 dB 0.8 dB +1.0dB
Noise Figure (Max.) 6.0a8 7.5dB 8.0dB
Power Output at 1 dB Compression (Min.) | +22 dBm +20 dBm +20 dBrr
VSWR (Max.) Input/Output <1.5:1 1.9:1 2.0:1
DC Current (Max.) at 15 Volts 88 mA 98 mA 98 ma

*Measured in a 50-o0hm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . . . .. ... ... ... .... +64 dBm {Typ.)
Second Order Two Tone InterceptPoint . ., . .. .. ... ... Ve ere s +62 dBm (Typ.)
Third Order Two Tone InterceptPoint . . .. ... ... ... 0....... +36 dBm (Typ.)

Absolute Maximum Ratings

Storage Temperature

Maximum Case TeMPerature . . . . . ... ..oviimue et onnnnnn. 100°C
Maximum DCVoltage . . . . ... ..ttt i i i e +17 Valts
Maximum Continuous RF InputFPower. . ., . ... .........ouootunn.. +17 dBm
Maximum Short Term RF Inpuc Power (1 Minute Max.). .. .. ... .. +100 Milliwatts
Maximum Peak POWer . . . . . . ..ot e 0.5 Watt

(3 usec Max.)
“$* Series Burn-In Temperature (Case) . . . . ... .. oooinon o i 100°C
Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance ax 25°C
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WJ-A61

2TO 6 GHz
TO-8 CASCADABLE AMPLIFIER

WIDE BANDWIDTH: 2-6 GHz

MEDIUM OUTPUT LEVEL: +12.5dBm (TY?))
LOW NOISE: 3.2dB (TYP.)

EXCELLENT GAIN BLOCK

TO-8 PACKAGE

Specifications*
et o . Guaranteed
Characteristics ; Typical 0° -50°C 54" - +85°C
Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz
Small Signal Gain (Min.) 7.5dB 6.5¢dR 6.0 dB
Gain Flatness (Max.) 0.4 dB 20,7 dB +0.9 dB
Noise Figure (Max.) 3.2dB 4.3dB 4.8 dB
Power Ou-tput at1dB 12.5dBm 11.0dBm 10.5 dBm
Compression (Min.)
VSWR (Max.)
Input 1.6:1 201 2,14
Output 15: 2.0:1 231

DC Current (Max.) at +5 Volts 35 mA 40 mA 42 mA
*Measured in 8 50-0hm system at +5 Vde Nominal.

Typical Intermodulation Performance at 25°

Second Order Harmonic Intercept Point . . . . . .. .. .. .. ... .... 42 dBm (Typ.)
Second Order Two Tone InterceptPoint . . .. .. ... .. ......... 37 dBm {Typ.)
Third Order Two Tone Intercept Point . . ... .. .............. 25dBm (Typ.)
Absolute Maximum Ratings
Storave Temperature . . . .. o5 o 2o &G S v ot v v e e -62°C o +125°C
Maximum Case TEMPErature . . . . . .ot v vt i o e ee et et et e e 125°C
MaKimum DEVOItaO0 .. o sc wpd i oo st sisis sis sop s wins s 506 ses siewie 6 Veits
Maximum Continuous RF InputPower . . ... ... ... ............. +13dBm
Maximum Short Term RF lugut Power (1 Minute Max.). . . ... ..... 50 Milliwatts
Maximum Peak Power . . .. .. ..o e e e e e 0.25 Watt
................................................ (3 psec Max.)
8" Series Burn-In Temperature (Case) . . . .. . ...t nns 125°C

Weight approximately 2.0 grams (0.07 0z.)
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Typical Performance at 25°C
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Ve = +5 Vde
FREQUENCY VSR VSWR GAIN
FHz i1 ourt o
1820.8 1.2 1.4 7.6
2000.9 1.2 14 7.6
22¢0.0 1.2 1.4 7.6
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2620.0 2 1.e 7.8
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WJ-A61-1

2TO 6 GHz
TO-8 CASCADABLE AMPLIFIER

e WIDE BANDWIDTH: 1-6 GHz (TYP.)
o MEDIUM POWER: +20 dBm (TYP.)
e LOW NOISE: 3.4 dB (TYP.)

e TO-8 PACKAGE

Specifications*
isti _ § Guaranteed

Characteristics Typical 0° -50°C  4°C - 485°C
Frequency (Min.) 1-6 GHz 2-6 GHz 2-6 GHz
Small Signal Gain (Min.) 8.0 dB 7.045 6.5 dB
Gain Flatness (Max.) 0.4 dB =0.7 dB t0.8dB
Noise Figure (Max.) 34dB 4.2dB 4.7 dB
Power Output at 1 dB #20.0 dBm 18.5 dBm 18.0 dBm
Compression (Min.)
VSWR (Max.)

Input 1.6:1 2.0:1 2350

Qutput 1.5:1 2.0:1 211
DC Current (Max.) at +8 Volts 70 mA 77 mA | 79 mA

*Measurad in a 50-0hm system at +8 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . .. . ............... 50 dBm (Typ.}
Second Order Two Tone Intercept Paint . . .. .. ...... ... ..... 45 dBm (Typ.)
Third Order Two Tone Intercept Point . . .. .. .. ....... ...... 30dBm (Typ.)

Absolute Maximum Ratings

Stordge TemMDBrEMEre.: v o0 sn s DO Tis ik ara win iy THAVEOR e -62°C 1o 125_°C
Maximum Case Temperature . . . . ... ...\ e e +100°C
Maximum DC Voltage . . ... ... i e e e +9 Volts
Maximum Continuous RF InguitPower . . . ... . ................. +17 dBm
Maximum Snert Term R% 'nput Power (1 Minute Max.). . ... ..... 100 Willlwatts
MARIHOIA PEAR POWEE .00 o s v o s0s sm s oo wom w03 sim aos 1A 0.25 Watt
................................................ (3 psec Max.)
“S" Series Burn:In Temperature (Case) . ... .. ........ .. ..., 100°C

Weight approximately 2.0 grams (0.07 02.)
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Typical Performance at 25°C
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Linear S-Parameters

FREQUENCY ST L4l 512
! fAS ANG nAG ANG HAG ANG
500.0 <20 88 2,431 -134 L1563 3
§00.0 214 s3 2.667 -172 167 34
1330.0 102 3 2.788 161 -167 8
1280.9 074 -4B 2.688 139 163 -1
1402.0 .095 -87 2.679 121 168 =27
16929 L300 109 2.668 14 186 -4
b29,0 168 =124 2.633 88 .15t -53
2400.0 178 =138 2.620 ” 147 -65
2200.0 192 -145 2.596 57 148 =76
2403.0 .198 -15¢ 2.5719 44 149 -66
2600.9 203 -162 2,566 3 137 -88
20080.0 208 171 2.562 1] -133 -10§
3000.0 238 -178 2.538 2 JA33 -8
3200.0 .245 176 2.521 -2 26 =124
J4c0.0 .258 170 2.517 25 A%y -132
3600.0 .266 164 2.518 -39 120 -1
3800.0 .265 158 2,518 -S3 117 -150
4000.0 .283 152 2,514 -§7 114 =188
4200.0 23 146 2.516 -81 112 ~-166
4400.0 206 140 2.528 ¢ L0 7
4602.0 A7 13t 2.515 -1oB 198 179
4830.0 47 07 2.592 -2 L1868 18
5003.0 A3 7 2,510 -1 .304 163
§200.0 134 73 .66 -15® L104 156
Séda.0 158 S0 2.538 -16S L1084 148
5602.0 197 32 2.547 139 L1058 140
£882.9 .238 18 2.563 164 106 132
§220.0 2 s 2.875 14 L1000 123
6200.2 .30t -9 2.588 132 120 118
6400.0 2320 =25 2.583 114 116 193

8§22
RAS ANG
278 -1
144 -8
.136 -154
147 163
L1590 138
147 108
.149 83
.188 €3
.62 48
.164 38
169 30
150 23
L1385 17
118 9
07 S
193 -9
19 -5
S5 =19
.60 -IS

192 =21
226 -27
L2886 -33
274 -40
282 =47
275 -85S
.262  -64
J241 -76

217 -99
193 -126
JAT72 -130
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WJ-AB3

5 TO 1000 MHz
TO-8 CASCADABLE AMPLIFIER

e LOW NOISE: 3.0dB (TYP.)
e +15dBm THIRD ORDER I.P. (TYP.)
e HIGH GAIN: 16 dB (TYP.)

Specifications™

we < Guaranteed
Characteristics Typical 0°.50°C  -54°C - +85°C
Frequency (Min.) 11100 MHz | 5-1000 MHz | 51000 MHz
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5d8
Gain Flatness (Max.) <#0.3dR +1.0dB +1.0dB
Noise Figure (Max.) 3.0dB 4.0dB 4.5 dB
Power Output at 1 dB Compression (Min.) | +4.0dBm | 4+2.0dBm +2.0dBm
VSWR (Max.) Input/Output <140 1.9 2.0:1
DC Current (Max.) at 15 Volts 14 mA 16 mA 18 mA

*Measured in a 50-ohm system at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint . . . ... ... ..... . .....¥25dBm (Typ.)
Second Order Two Tone InterceptPoint . . . .. ... .... .. ..... +20 dBm (Typ.)
Third Order Two Tone InterceptPoint . . . . ... ... ... ... ......+15dBm (Typ.)

Absolute Maximum Ratings

Storage TEMPErature . . ... . .ovv e e it o e e e e e e -62°C to +125°C
Maximum Case Temparature . . . . . . . o e e e e e e 125°C
Maximum DCVoltage .. .. 0. .00 s vy v % v das v i sle e s i +18 Viahs
Maximum Continuous RF InputPower . . .. . ... ... . .. ........... +13 dBm
Maximum Short Term RF lncout Power (1 Minute Max.). . . .. ... ... +5H0 williwatts
Maximum Peak Power . . . . .. ... ... e 0.5 Watt

(3 psec Max.)
“S" Series Burn-In Temperature (Case) . . .. ... ... .............. ... 125°C

Weight approximately 2.0 arams (0.07 0z.)
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Typical Performance 2i £5°C Typical Automatic Test Data

Gain
. VCC =15V
8 S A L ILIE SN
=1 TS QE [l i
S
15 :
FREQUINCY -~ M2 :
Noise Figure :
9, £
o | 4
B3 = .
%, || [ | £
20100 @ NG A0 0 e 0 0 3o 10m H
FREQUINCY - Mz o5

Power Output®

b .
£ [T ] | [ | Linear S-Parameters
5 - . b A1 X i . . i
& FRED ol = _ 4 o
%_‘ | ~ 1N s riFHs VI WIS i, 1 it il e
[ / o L] i ST S RO T
% ‘M e i =T 5SS |-"I L .
Hy = . ’.,. , . . %
‘Io 1w Mo X0 20 Wb M0 T0 E) @ jow LA ©
FRIQUINGY - thvit L i, o,
i 148 Gain Compression L ] e N
W W, .
VSWR W .
20— B & s Qo He
INPUT OuTPUT 5 2
Z1s Pt ool E PSR .ot
r T L Ve = i B ]
¥ /_T_’—r——r—' | N 1€ 5 .
WS e 0 % @0 w0 &0 70 so o 100

FREQUENCY - MMz

Second Order Two Tone Intercept Paint

<8m
3

=4
\
%

INTERCERT -
4

= |

0] - - =23
0 0 20 X0 & 9 o o s0 w0 m
FREQUENCY - Nikx

Third Order Two Tone Intercept Point

Lt —T

INTERCEPT - dBm

1 |
D

et | S
L VR 1R G SR 1 VR
FREQUENCY - Mz

Qm lom



WJ-A64

10 TO 1200 MHz

TO-8 CASCADABLE AMPLIFIER

e [ OW NOISE: 3.2 dB (TYP.)
HIGH GAIN — TWO STAGES

e ULTRA LOW PHASE DEVIATION
FROM LINEARITY: < £2°, 100-

1000 MHz
e LOWVSWR: 1.2:1 (TYP.)

e MEDIUM LEVEL OUTPUT: +8 dBm

(TYP.)
Specifications*
e . Guaranteed
Characteristics Typical 0°-50°C _EA°0 _ 485°C
]
|
Frequency (Min.) 2-1250 MHz 10-1200 MV 2 10-1200 MHz
Small Signal Gain (Min.) 26.0 dB 242408 23.0dB
Gain Flatness (Max.) < 0.6 dB £0.8 dB +1.0dB
Noise Figure (Max.)
10-1000 MHz 3.0dB 3.8dB 4.3dB
10-1200 MHz 3.4 dB 4.3 dB 4.8 dB
Power Output at 1dB
Compression (Min.) +8.0 dBm +7.0 dBm +6.5 dBm
VSWR (Max.) Input/Qutput
10-1000 1.2: 1.7:1 1.8:1
10-1200 1.5:1 1.9:1 2.0:1
DC Current (Max.) at 15 Volts 35 mA 38 mA 40 mA

*Measured in a B0.ohm systern at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point

Third Order Two Tone Intercept Point . . . .

Absolute Maximum Ratings

Storage Temperature , . ... ...

................ +47 dBm (Typ.)
................ +41.dBm (Typ.)
................ +20 dBm (Typ.)

............... -62°Cto +125°C

Maximum Case TemMPerature . . .. . ... oottt et oot e e e e s 125°C
Maximum DC Voltage . . . ... .. ... ...t i ein.n.. . 20Volts
Maximum Continuous RF InputPower. . . ... ... ... ... ..... ... +6 dBm
Maximum Short Term RF Input Power (1 Minute Max.). . . .. ... ... +50 Milliwatts
Maximum Peak Power . . . . .. ... ... .. .. o S e w 0.5 Watt

**§'* Series Burn-In Temperature (Case) . . . . .

Weight approximately 2.0 grams (0.07 oz.)
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(3 psec Max.)
............. 125°C
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Typical Performance at 25°C

Gain
8 T -
225°C ocl e
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) P e—————
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¢ S e/
n L
10 5 100 300 50 700 90 1100 130
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Typical Automatic Test Data

Vec=15V Vee=12V
FREC  USHR  USHP,  GIIH FRED  UNLR
HMHZ N out T I
100, 1.0 1.1 26.0 W00, t.1
200.  t.1 1.4 5.9 o00. .t
200. . 1.2 5.0 200, L]
400, 1.1 1.2 5.2 3QQ, .1
Se0, 1.1 1.2 5.9 0. .0
€00, 1.2 1.2 5.0 00, .2
0. L2 1.1 oS.4 ~e0. .2
©00. 1.2 1.1 5.1 00, 1.2
w0, 1.2 3.0 24,9 wo, .2
1000, 1.2 1.t 24,8 i@, 1.3
1100, 1.3
100, 1.6
Linear S-Parameters,
Vcc =15V
TFEQ Sl jaras |

e HAG ANG HAG ANG G

100, Je 39.5 20.06 -31.2 .01
<00. 02 6.5 19,73 -37.8 Y
200, .03 4.8 19,70 -84, 9 SOt
300, N =9.5 19.74 -111.7 .01
S00. .06 -23.¢ 19.78 -140.3 .01
€00, i g -36.5 19.41 ~167,.4 .01
J00. .08 -30.8 18.72 165.4 .0
£00. .10 -"0.4 17,90 1X%.3 .01
<00. .10 ~23.6 17.60 1u. 1 .01
1000. .10 -~124.8 17.36 8.5 .01
Vee =12V
FREQ 321 S21
HHE HAC ARG MAG NG
100, ) .2 18,70 -31.2
200, .05 18.41 -57.8
300. .03 18.46 84,9
400, <06 12,47 -112.0
S00. N 16,54 —140.4
<00, .08 18.&C
hLiN .09 17.61
€00, .10 16,99 135.7
rul, .10 ~112.5 16.70 186.3
s, .11 -141.1 16.53 oS
1oy, . 1S ~169.9 17,06 4’.1
1200, 23 134.8 I7.49 11.0

v

T
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WJ-AG5

10 TO 1000 MHz

TO-8 CASCADABLE AMPLIFIER

o MEDIUM OUTPUT LEVEL:
+10dBm (TYP.)

e +24 dBm THIRD ORDER
|.P. (TYP.)

e FULL PERFORMANCE WITH
LOW COST

Specifications*

L > . Guaranteed
Characteristics Typical 0°.60°C . 54°C - +85°C
Frequency (Min.) 5-1100 MHz | 10-1000 MHz | 10-1000 MHz
‘Small Signal Gain (Min.) 10.5dB 9.5dB 9.0 dB
Gain Flatness (Max.) <#0.3di 0.7 dB ¥0.8dB
Noise Figure (Max.) G0dB 7.5dB 8.0dB
Power Output at 1 dB Compression (Min.)| +10.0 dB8m | +8.0 dBm +8.0 dBm
VSWR (Max.) Input/Output <1.5:1 1.9:1 2.0:1
DC Current {Max.) at 15 Volts 30 mA 35 mA 37dnA
*Measured in a 50-0hm system at +1% Yde Nominal,

Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point . . . . .. . ... ... . . +44 dBm (Typ.)
Second Order Two Tone Intercept Point . . .. .. .. ... .. ... . +39 dBm (Typ.)

Third Order Two Tone Intercept Point

Absolute Maximum Ratings

+24 dBm (Typ.)

Storage TeMpPerature . . . . . .. ... . ... . -62°C to +125°C
Maximum Case Temperature . . . . . ... . ... ... ... 125°C
Maximum DC Voltage . . . . .. ... .0 ... . . i +20 Vol
Maximum Continuous RF Input Power . . . . ... . ... ... ... +1208m
Maximum Short Term RF Inpu* Power (1 Minute Max.}. ... .. ... .. +50 Millivatts
Maximum Peak Power - . .. .. ... 0.5 Watt

'S’ Series Burn-In Temperature (Case) . . .

Weight approximately 2.0 grams (0.07 oz.)
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13 peec Max.)
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Typical Performance at 25°C  Typical Automatic Test Diata
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WJ-AG66

10 TO 1200 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN - TWO STAGES

235 dB (TYP.)

e | OW NOISE: 4.0dB (TYP.)
e HIGH QUTPUT LEVEL:

+15dBm (TYP.)

® ULTRA LOW PHASE DEVIATION

FROM LINEARITY: <#2°,

100 - 1000 MHz
Specifications®

— Guaranteed

Ch terist

aracteristics Typical 0°50°C  -54°C- +85°C

|

Frequency (Min.) 51250 MHz 10-1200 MHz 10-1200 MHz
Small Signal Gain (Min.) 23.6dB 22.0dB 21.0dB
Gain Flatness (Max.) +0.4 dB 0,708 +1.0dB
Noise Figure (Max.) 4.0d8 5.0dB 55dB
Power Qutput at 1dB +15.0dBm <} +14.0 dBm +13.5 dBm
Compression (Min.)
VSWR (Max.) Input/Output 1.3:1 1.6:1 1.8:1
DC Current at 15 Volts 84 mA 67 mA 70 mA

* Measured in a 50-0hm system at 16 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic IP . . . . . 0o i it it i i ie e i e

Second Order Two-Tone IP

ooooooooooooooooooooooooooo

+53dBm (Typ.)
+47 dBm (Typ.)

Third Order Two-Tone IP . . . oo o ii e ii i i s e i +28 dBm (Typ.)
Absolute Maximum Ratings
Storage TEMPerature . . . .. v v ve e nimrnsoneeinensannnn -62°C 10+125°C
Maximum Case TEMPEFAtUTE . o « v « s & v« v m s n e n o ananoeeeemeennnnn 1256°C
Maximum DG Voltage o v v i @wsieis s o sais s it sl v aavin s s o +17 Vinits
Maximum Continuous RF InprtPower. . . ..o vv i iennennan +10 dBm
Maximum Short-Term RF irput Power (1 Minute Max.) ......... +100 Milliwatts
Maximum Peak POWET . . oo v v o s i e s cemiens s anannn e os @ as 0.5 Watt
(3 pusec. Max.)
S Series Burn-In Temperature (Case) . . . . ..ot i i i neaeeanas 125°C

Weight
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approximately 2.0 grams {0.07 oz.)
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Typical Performance at 25°C

Gain
2% .
+85°C .
P I B A
gl T /t
Sn PANS=
_549‘:_]' s SIS ey
2 [
10 200 400 600 800 1000 1200 1400
FREQUENCY - MH2
Noise Figure
2§
w
N
3¢ —
'S
B3 e
S 10 200 400 600 8O0 1000 1200 1400
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Typical Automatic Test Data

Vee= 15V
FRE" USHR FEHR oAl
MH2 N SUT B
133. 1.1 1.2 22.3
233, i.l 1.9 23.4
EALN 1.2 1.1 Q2.3
429. 1.2 1.1 22.3
32D, 1.3 1.2 2395
£Id. 1.4 1.2 2343
Tod. 1.4 1.4 23.3
309, 1.5 1.5 3.2
3. 1.4 1. 3.2
1339, 1.4 1.6 2.3
13139, 1.2 1.6 22.3
1229, 1.1 1.5 22.3
1339, 1.9 1.4 22.9
1439, 2.3 1.2 21.4
13090, 4.5 1.2 12.3
Linear S-Parameters
FRED 31t 21
g B v s RV iR
1249, o 114,70 14,7 -312,3
ALK 3% 123.2 14,58 -43.95
309, 27 1.8 14,74 -54.7
439, -39 23,7 135.8? -33,3
T3, .13 T2.4 14,21 “111.%
B3, .14 cd.? 14,21 -132.2
T3, .17 386.3 14.é2 ~156.3
EQd. <17 47.¢ 14,41 -173.2
. o1e 3T 1.2 133.3
13090, .13 4.2 13.35 131.7
1129, Sy 23,3 12.3) 136.5
1302, g 122.7  12.34 T3
1239, .23 1é28.7 1&8.27 4.7
1420, .42 133.7 11.2% 12.2
1539, .67 21.4 el -le.7
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223, 1.2 1.1 23.1
433, 1.2 1.1 22.0
32, 1.3 1.é 232.4
Sedey 1.3 1.2 22.4
Q2. 1.4 1.4 3.2
23Jd. 1.4 1.3 22.2
339. 1.4 1.¢é 22.2
1339, 1,3 1.é 22,2
1123, 1.1 .l 22.2
1233, 1.8 1.8 22.7
1339, 1.7 1.4 2.3
1339, 2.8 1.2 2l.9
1339, 3.1 1.2 £9.9
Linear S-Parameters
274 FREC a1 321 312 23
SC W) 'S o adl MAG Aty 3 31 v 5" A i B3 o AL
31 147.2 133, o4 121.7 15.93 -Z3.0 o2 “3ed .01 137.4
2 -119.5 avd. o6 106.6 14,23 -49.6 22 -1.7 .31 -122.9
.8.? -27.1 223, -3 4.9 15,49 =-c4.7 3R -3.7 .23 -1935.2
< -33.8 433, .12 23:1 1%.43 -39, 22 -2, .25 -134.7
22 =132.9 T3, .14 Ti.4 14,33 -111.8 22 -3.3 .37 -112.¢8
12 ~11€.5 ¢3J. 13 A, 14.93 ~123.0 22 -14.3 .12 -118.4
W7 ~-131.3 TN .13 RO I & -3 -136.9 T2 -13.1 .13 -131.2
Pyt ] -145.5 3ad, .12 43.1 4.4 -178.2 o2 -23.9 .13 -14%.9
&2 ~1ée.9 ERAN .13 3%.5 4.1 133.9 JO02 -2, 21 -1359.0
-2 -17é.0 13203, I -2 32,0 132.37 123.4 .32 -37.4 o2 -173.92
23 1ée.1 1129, W12 1.1 12.%5 133.7 .2 -33.& .22 1714
.22 152.3 1832, 3 72,2 1:.31 32.< .33 ~36.7 21 134.8
12 124.1 1309, ] 134.4 12.32 S2.2 .23 -39,3 17 149.2
81 128.7 1429, A3 110.7 11.77 21.7 .22 -24.3 .12 129.7
.29 7.2 1339 o 5.6 I e =13.4 02 -37.0 .12 -179,8
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10 TO 1000 MHz
TO-8 CASCADABLE AMPLIFIER

® HIGH GAIN — TWO STAGES: 27.5dB (TYP.)
® LOWNOISE: <3.0dB (TYP.)

® MEDIUM POWER OUTPUT: 15.0 dBm (TYR.]
e WIDE POWER SUPPLY RANGE: 5 VOLTS

TO 15 VOLTS
Specifications*
Characteristics Typ. Guaranteed

= 0°-50°C '54° - +85°C

Frequency (Min.) 5-1200 MHz 10-1000 MH:2 10-1000 MHz
Small Signal Gain (Min.) 27.5dB 26048 25.5 dB
Gain Flatness (Max.) 0.4 dB +0.7 dB +1.0dB
Noise Figure (Max.)

10-500 2.7 dB 3.5dB 4.0dB

10-1000 3.0dB 4.0 dB 4.5 4B
Eowsr Output st db 16.0 dBm 14.5 dBm 14.0 dB
Compression (Min.)
VSWR (Max.)

Input <154 1.8:1 2.0:1

Qutput <1.5:41 .81 2.0
DC Current {(Max.) at 15 Volts 65 mA 63 ma 72 mA

*Measured in a 50-ohm system ot 415 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint .. .. oo ovin i 45 dBm (Typ.)
Second Order Two Tone InterceptPoint . . ... ..o vivnnn s 40 dBm (Typ.)
Third Order Two Tone InterceptPoint .. ... ... .o o .ny 27 dBm (Typ.)
Absolute Maximum Ratings
Storage Temperature - . . o2 QS 55 oo 645 s 556 sraeress 5% ota w8 62°Cto+125°C
Maximum Case TEMPEratUre . . . v oo s oo s rnsasaacssssessssassas 125°C
Maximum DC Voltage . . oo v v i e s ie it i se s s n s nens .17 Volts
Maximum Continuous RF InputPower . . . . .o oo v i i oo enonen +6 dBm
Maximum Short Term RF Input . ... oo ii i ii i e i 50 Milliwatts
(1 Minute Max.)
Maximum Pealkk POWer . . . .o i it iii it it snr e aiaaan e 0.5 Watt
(3 psec Max.)
#$*" Series Burn-In Temperature (Case) . . .. o oo iv i i vevi o e s 1258°C
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Typical Performance at 25°C
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Typical Automatic Test Data

Vee = +15 Vde
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WJ-A66-3

10 TO 1000 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES: 26.0dB (TYP.)
e LOW NOISE: <3.0dB (TYP.)
e HIGH EFFICIENCY:18 mA (TYP.) AT B VQLTS

Specifications*
5 Guaranteed
Characteristics Typ.
w 0°-50°C -54°C - +85°C
Frequency (Min.) 5-1100 MHz 10-1000 MHz i 10-1000 MHz
Small Signal Gain (Min.) 26.0 dB 245d8 24.0dB
Gain Flatness (Max.) +0.65dB +7.8dB +1.1dB
Noise Figure (Max.) <30dB | 3.5dB 4.0dB
(

Power QOutput at 1 dB 3.0dBm 1.5dBm 1.0dBm
Compression (Min.)
VSWR (Max.)

Input 1.3:1 1.8:1 2.0:1

Qutput 1.3:1 1.8:1 2.06:1
DC Current (Max.) at 5 Volts 16 mA 18 mA 19 mA

*Measured in 8 50-ohm system at +6 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . ... .. ..o > 30dBm (Typ.)
Second Order Two Tone InterceptPoint . . . ... ..o v n > 25dBm (Typ.)
Third Order Two Tone InterceptPoint . . . ... vv v nnnnvnns 13 dBm (Typ.)

Absolute Maximum Ratings

Storage TEMPErAtULE « < a0 s ws woreie BT 5 viman i oo maieivioes 62°C to +125°C
Maximum Case TEmPeratlre . . . . .« v v v v onvoenaaacnsnssnoenns 125°C
MaximumDC Voltage . . . . oo i it ininninnseassssosanssnnas +10 Volis
Maximum Continuous RF INnput FOWer. . . . .« .o civininnn v annnn +6 dBm
Maximum Short Term RF loputPower. . o oo v v v v i ie e i ve s 50 Milliwatts
(1 hinute Max.)

Maximum Peak POWET . . . v v vttt eenvn s en st rsenesssoncsns 0.5 Watt
{3 psec Max.)

“S" Series Burn-In Temperature (Case) . .« o oo v cvvennnun vneennees 125°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C
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Typical Automatic Test Data

Vec = +5 Vde
FREGUENCY VSKR VSR £t
HH2 1] oyt b3l ]
. .S 1.1 28.2
10, 4 1.! 2%.6
9. X 1l 23.3
160, 4 1,1 23.6
200, 4 1.2 2%.7
3008, 1.3 1.2 26.9
480, 1.2 1.3 26.2
s60. 1.2 1.3 26.4
680, 1.2 1.3 26.4
760. -2 1.3 26.3
689, .2 1.4 26.0
960, -1 1.4 23.?7
1080, .1 1.8 3.6
11€0. .93 1.4 25,
Linear S-Parameters
FREGUENCY si1 s21 €ie
[, 4 MAG ANG HAG ANG KAJ
. . 660 -40 12.22 62 >, 01
. ,403 35 18.62 39 ,01
. .104 -39 18.14 16 .81
19, .163 ~29 19.16 € .01
30, + 160 -10 18.73 -10 .02
160, +160 -19 19.03 =24 .02
260, . 138 =32 19.28 -49 .01
380. . 126 -39 19.97 -73 .8
4G9, . 096 -87 20.3%% ~102 .02
500, . 877 =131 20.7Y -130 N-H
600. . 086 170 .95 ~187 .02
700, , 086 126 ¢9.39 173 02
100, .683 (34 20,84 143 ,02
900, 034 40 19.37 "3 02
1600, ,034  -10? 19.09 83 .02
1160, . 198 188 18,46 s N:H
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WJ-AG67

10 TO 800 MHz
TO -8 CASCADABLE AMPLIFIER

e HIGH EFFICIENCY — 15.5dBm (TYP.)
OUTPUT POWER @ 32 mA (TYP.)

e LOW NOISE FIGURE: <4.3dB (TYP.)

e WIDE POWER SUPPLY RANGE: 5 VOLTS

TO 15 VOLTS

Specifications* Qutline Drawings
Characteristics Typ. , _ Guaranteed " ABY
0 -50C 54 -+85°C _‘ 0450 o1
1 {11.41) o=
Frequency (Min.) 10-900 MHz 10-800 MHz 10-800 MHz u.;m £u_m5{a.'aa;
ﬁ_l.‘-i?m__t__| T
Small Signal Gain {Min.) 12.5dB 11.5uB 11.0dB . .0
q d u.1a5.’j—4;f_'§.015 s -o.msﬁ%‘suusa 0l
\ -ty -
Gain Flatness (Max.) +0,3dB +0.5 dB 0.7 dB i |
03040010 _
DABG I [ crounn
Noise Figure (Max.) SOOHM INPUT~_ -~ S-0HM QUTPUT
10-500 40dB 4.5d8B 5.0 dB Do |
500-800 4.3dB 5.0 dB 5.5 dB B vouTsE——2 " ,—{\’i""”“ s
073
Power Output at 1 dB R4
Campransian {Min) A e
15 Vde >15.6 dBm 15.0dBm 14.2 dBm
12 Vde 14.0 dBm 13.0dBm 125 dBm
Weight
VSWR (Max.) ) approximately 2.0 grams (0.07 oz.)
Input 1.8:1 1.9:1 201
Output 201 2.0:1! 2.2:13
X o
DC Current (Max.) at 15 Volts 32 mA 31 mA 35 mA CAG7
I;I\:::::‘ured in a 50-0hm system at +15 Vde Nominal, 4{%.,‘33%’,
: 100
1. Output VSWR above 350 MHz is 2.2:1. [
2. Output VSWH above 350 MHz is 2.4:1. PRODUCT LABEL AREA
. . G s (-l 5g, TYP (2) PLACES s
Tupical Intermodulation PerZormance at 25°C (e UL | oceus~ ourpur[(Ten
Second Order Harmonic Intercept €9int . .. ..o v v e enennas 50 dBm (Tvi.) —1 ' o
Second Order Two Tone IntercentPoint . o o oo v v v v e vnnnn [

Third Order Two Tone Interce;t Point

Absolute Maximum Ratings

....................

45 dBm (Typ.) ; .
28 dBm (Typ.) { " pam weuT  SMAJACK (FEMALE)

(7.47) {2) PLACES 0,460

0480 = 0010 =1 [Tires
| MOUNTING (11,68 = 0.25)
SURFACE 0.180 ~ MOUNTING HOLE

= G _l ‘ Lo

- /

- ST 2 .
Storage TEMPErature . . . .« c o oo v vt nnsennonssennesares <2°Cto +125:C e nféeliggnﬁﬁsngtwm
Maximum Case Temperature . . . v« oo v vnenernennsarasnnnsenes 125°C L Tp.r (PGS
Maximum DC VOHAGE + + <« v v v e vsannannsannonssnlsoneses 17 Volts 3319200027} o | |02 = 0010
Maximum Continuous RF InputPower . . ... .o v v v nni s enannens +13 dBm T

Maximum Short Term RF Input
Maximum Peak POWer . . ..o v vt i ee s iiie e i s e snnnnnan

“S'* Series Burn-ln Temperature (Case)
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Typical Performance at 25°C
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Typical Automatic Test Data

Vee = +15 Vde
FREQUEMCY  VSHR VSR GAIN
MH2 1N our be
5.8 1.7 1.8 12.2
16, @ 1.5 1.5 12,7
a0.e 1.3 1.3 12.8
100, ¢ 1.8 1.4 12.9
200.0 1.3 5.3 12,8
ane.o 1.3 1.7 12.7
400.0 1.4 1.9 12.6
00,0 1.4 2.0 12:6
Gla.8 1.5 1.2 12.8
7e0.@ 1.& 1.% 12.8
pen. ¢ 1.9 2.0 12,4
908.0 1.8 2.6 11.9
Linear S-Parameters
FREQUENCY S11 521
F H HAG ANG HAL ANG nHG
1.0 B.848 -12 2.68  ~114 0.13
2.0 0.474 -39 3.52  -143 .84
5.0 a2.258 -42 4.09  -162 g.10
8.0 2.187 =36 4.32 =ty a.10
0.8 2.127 ~-24 4.38 s 2.1
189.@ 8.122 -8 4.40 164 .12
200.0 8.119 -39 4.36 143 Q.12
.0 9. 143 40 4.31 124 0.12
40e.e 8. 161 -58 4.26 185 .11
S00.0 e.172 -64 4.2%9 8z B.11
(10 2.196 =86 4.24 64 e.11
7e0, 2.231 -184 4,28 39 8,13
Hee. 8 0.312 -12% 4.17 16 Bo14
apa, 8.383 -1%3 3.92 -1 0.13

Power Output* Intercept Point
&
= 18.0 2~ 55T Vec-aih.0vae N =750 vae
3160 [ 'L = £ e
Qa1 = ——— " o
Eun’u T N = = 5 _‘/“ ™
; ; ‘i\__s?:c \_‘lwc E —-\" T-znulumlwmr
12.0 - &4 =
2nd ORDER TWO TONE
£ 1050100 200 309 450 §00 600 700 800 800 30 = Ko 1
w L] T —
FOEQUENCY ~ MHz = L ORDER TWO TONE
£ = 201 D A s s L
160 1050100 20¢ 200 400 500 600 700 800 900
= v - -H5"C Vee =+12.0 Vde
5 & FREQUENCY — MHz
£ 140 75 —=I= =
B i \—-85°C \—4267C CH=  Ems
w o 2 U Vo= +12.0 Ve 2nd HARMONI
£ 1050100 200 300 400 500 600 700 800 €00 m' il ¢ /4 gl
e -
FREQUENCY - MHz = ~
. . , £ 59 — '} -~
at 1.dB Gain Compression £ 264 OROER TWO TONE
i =
VSWR & 40 —_T T
[ ap bt  3rd ORDER TWO TONE
25 Nee=+15. Vde ot © 1050100 200 300 400 500 600 700 00 900
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1050100 200 300 400 500 600 700 800 900
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Ver = +12 Vde
FREUUENCY VKR VEKR GRIM
HHZ IH ouT il
] 1.7 1.8 12,2
18.0 1.4 1.4 12.6
0.0 1.3 1.3 12.9
109, 8 1.3 1.3 12.8
N 1.3 1.3 12.9
300.9 1.3 1.7 12.7
4Bo. 0 13 1.9 12.4
“0a.e L.4 2.1 12.4
600,08 1.5 2.0 12.5
Ten.d 1.7 2.0 12.7%
886,98 1.8 2.1 12.%
Ga0.0 1.9 2.6 [ -
Linear S-Parameters
522 FREQUENCY 511 521 512 522
FANG MAG ANG MHZ HAG SHG HAG AHG HAG RHG MAG RNG
=85 0.7zg -168 1.a 9.802 =19 2.87 -118 0.10 -86 B8.5693 =171
14 B, 456 15% 2.0 0.440 -4 3.57 -l148 0.0% -6 476 157
2 @.232 142 5.8 9,252 -48 4,05 =162 a.18 -8 8.281 148
6 alza2 142 18.9 9.172 =36 4.27 =171 .19 -8 8.183 139
-7 D134 173 58.08 P, 121 -24 4.42 175 .11 -8 8.122 176
=16 a.1%58 -176 18e.08 B.114 -2l 4.35 164 8.1 =11 e.138 =174
-23 B.132 =170 200.40 a.121 -3 4,41 144 .11 -23 2.196 -16€
-33 0.270 -175 ige.e 8.135 =41 4.31 123 8.4l -34 B8.268 -173
45 2.302 174 408,00 a. 146 ~46 4.16 183 B8.11 =41 8,319 -168
=54 8,325 162 WL 8.173 -61 4.15 81 .12 =41 8.351 133
-52 a.3eg 135 602, 8.212 -84 4,28 62 8,12 -45 8.326 131
=71 2,316 58 g, 8 0.258 =103 4.19 ki B.14 =61 8.343 93
-22 8,342 B4 Gen. o R.292 =130 4.17 15 8:12 =81 8.3862 33
=48 B.445 11 900.0 8.385 =155 3.87 -13 B.12 -88 449 12
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WJ-AG67-1

10 TO 600 MHz
TO-8 CASCADABLE AMPLIFIER

® HIGH EFFICIENCY — 16.0 dBm (TYP.)

POWER OQUTPUT @ 15 Vdec WITH 32 mA (TYFP ;
® LOW NOISE FIGURE: <4.0dB (TYP.)
e WIDE POWER SUPPLY RANGE: +5 Vdc

to +15 Vdc

Specifications*
et Guarantes

Characteristics Typ. 0°-50°C . »5490-+35°C
Frequency (Min.) 5-700 MHz 10-600 Mtz 10-600 MH:z
Small Signal Gain (Min.) 14.0 dB 1530 dB 125dB
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB
Noise Figure (Max.) <4.0dB 45dB 5.0dB
Fower Qutput at1dp >16.0 dBm 15.0 dBm 14.0 dBm
Compression (Min.)
VSWR (Max.)

Input <1.7:1 2.0:1 2.0:1

Qutput <1.7:1 2.0:1 20:1
DC Current (Max.) at 15 Volts 32 mA 34 mA 35 mA

*Measured in a 50-ohm system at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint . . .. ... . oot
Second Order Two Tone InterceptPoint . . .. .. .............
Third Order Two Tone Intercept Point

....................

Absolute Maximum Rziings

Storage Temperature . . . . . oot v v v s s e s s it
Maximum Case Temperatuie . . . . v v v ev v nvav o v nosns s
Maximum DC Temperature
Maximum Continuous RF InputPower. .. . ..o v v vv e
Maximum Short Term RF InputPower. . . ... ... v vannnn

...........................

Maximum Peak Power

...............................

“S" Series Burn-In Temperature (Case)

168

--------------------

52 dBm (Typ.)
45 dBm (Typ.)
28 dBm (Typ.)

62°Cn 125°C

126°C
17 Volts
+13 dBm
. 50 Milliwatts
(1 Minute Max.)
.... 0B Watt

(3 psec Max.)
125°C
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O
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Typical Performance at 25°C

Gain

= s,
B iy -*._._,+__5soc
S| ™~
s |

e
+85°C ' y
I yCC = +15 Vde

200 300 400 500 600 700
FREQUENCY - MH?

-
-

/-—-N.

/
z

GAIN - d8
&

12

1050 100

X
] ¢ o,

T+ +25°C

—— e -

13 .
N_sgsoc | N
I Voo = +12 Vit
12 L1 | 1 L
1050100 200 300 400
FREQUENCY - MHz

=

GAIN - ¢8

500  6Cy 200

-
o

e« ]

1
/— -55°C
=

N,
]
/

x +25°C \

e

e | N

GAIN - d8
\ht
|
/

~
y

i
1050 100 200 300 4040 500

FREQUENCY - MH2

600 700

Noise Figure

1) 1)
Vee = +15 V.dc
0
| — Ve ® +12 Vde

o
=

AY _ﬁ'-g-

e Y e =]
—
- -
[

. ."ﬁ"’s"f“’l

1050100 200 300 400 500
FREQUENCY ~ MHz

[y
[

NOISE FIGURE - dB

~
(=3

€00 700

Power Output*®

intercept Point

&
% 180 Veos 115 Ve &0 ARMONIC
- [l o 13
E *—.§. A-' b5 o |— __///-'\
E 160 [o7= < " : -
3 I ¥ ThLEZ - = —_ -
g A +85°c A 287 4 Tiee Z 20d ORDER TONE
1 ! Y
=
£ wsowo 0 3w 4w s 60 70 § '/' 3rd ORDER TWO TONE
ACY ~ & 30
FREQUENCY — MHz E e
60 20 Lt
& 16. Y )
&' e~ Vec = +12 Ve 1050100 200 330 400 SO0 60D 700
' f U | —— - . FREQUENCY - MHz
5140 f_ i iy \
E /‘ - e e = -I -~ ~ e
2120 A T \‘ Se T'2d RARMONIC —]_ Vee = 1Z0 Vil
9 s | 2nd DROER TWO TONE—~|
2 :l).lilL 1 l g 60: /—-\‘>
1060100 200 300 400 500 600 700 Z I
FREQUENCY — MHz & 4]~ 5/d ORDER TWO TONE
w
e ’é’ 20 1 ] l 1
] e\ 1050 160 260 300 400 500 600 %
; 80 Ve = 45 Vés
e S FREQUENCY - MHz
2 o
5 6.0 —
=] | E
% 400 ! K 3rd ORDER TW
S wsomwo 200 0 e s s w0 = [ 0 TORE Ve = 45V
FREQUENSY — MHz &1
*at 1 dB Gzin Compression E \*
217
VSWR = 1050100 200 300 400 S00 600 700
25 FREQUENCY - MHz
. I Vee = +15 Ve
20 OUTPUT / c < Drai
« 20T 7 urrent Drain
é P "3 1= -—/
105 }\ @£ :—‘ — 35.0
17 weur -;‘ 300
1.0 - 4 < /
1050100 200 300 400 500 600 706 250 =
FREGUENCY — MHz g 200 o
(-
25 — 3150 /
Vee = +12 Ve [ 100
OUTPUT: -
< 20 — 50 100 150
z - s 7 Vee - VOLTS
1.5 | o ol
S ol B I
\Tz }—mrm
1.0101 (i 1
1050100 200 300 400 500 600 700
FREQUENCY - MHz
30
| Vee = +5 Ve
25! }
—OUTPUT /
3 20 ._/ L
> / \:-‘J,
-~ A ™ 1
1.5 =} ~
~ INPUT
0 |
1050100 200 300 400 500 60O 700

FREOUENCY - MHz

169



Typical Automatic Test Data

Vec = +15 Vde Vee = +12 Vdic
FREQUENCY  VGMR VONR GAIN FREGUENCY  VEHR VSHR GAIN
K2 N ouT 8 w2 AN our i)
8.0 2.8 1.9 13.1 9.0 1.9 1.9 13.2
10.0 1.7 1.9 13.9 10.9 1.6 1.3 13.9
$0.0 1.4 1.2 14.4 302 1.4 1.2 14.9
108,60 1.4 1.3 14,9 L) 1.4 1.3 14.5
200.0 1.3 1.4 14.3 252,90 1.4 1.8 14.4
219.9 1.4 1.7 14.3 240,90 1.4 1.7 14.3
480.0 1.4 1.7 14,3 482,90 .4 1.9 14,3
349.0 1.4 1.7 14.2 900.9 1.4 1.7 14.3
9.0 1.8 1.8 141 660,90 1.5 1.7 14,2
760.9 1.8 2.1 3.8 700.0 1.8 2.3 13.8
Linear S-Parameters Linear S-Parameters
FRECUENCY 8t1 s21 812 822 FREGUENCY $11 s21 s12 822
N2 MAG NG HAG. RNG MAG RNG ARG RNG MNZ MAG AKG RAG NG MAG ANG MRG ANG
1.0 9.951 -6 2.62 -188 8.12 =102 0.738 -163 1.0 0,063 =17 3.8%7  ~i14 0.11 =61 Q.694 -167
2.0 0.547 =33 .27 =139 9.03 -28 0,816 163 2.0 .310 -38 3,08 ~id4 0.84 -0 Q.475 161
.0 0,333 -3 4,54 -39 0,07 9 0.322 139 S.0 8.319 =33 4.9 -i61 0.0? S 9,300 141
19,0 8,240 =36 4.96 -160 9.09 9 0,204 134 10,0 8.242 =31 4.96 <«169 .08 4 8.187 131
[} 0.168 -25 s.2? 175 9.09 -4 9.003 174 30.0 0.166 =24 8.33 174 0.10 -9 0,079 178
160.08 .13t =16 3.29 161 o.10 -18 0,114 ~-1%8 100.0 9.18?7 -20 5.29 160 .69 -19 8,112 -163
o 2. 146 -29 $.19 13?7 9,08% -20 0.181 «160 200.0 9.133 -23 s.23 136 2.19 =26 0,187 ~138
300.0 0.161 -45 S.18 113 - 28 % -33 0.249 -172 09.0 9.181 -2t 3.10 112 9.10 =33 0,247 -176
480.9 0.162 -39 S. 17 89 [N | -40 a.27@ 164 0.1690 =€) S.1?7 8?7 e.10 -49 0.276 160
2800 9.16 -g8 S, 14 ée .11 =62 9.247 123 993, 0 e.1722 93 3,20 29 2.1 =78  0.266 127
660.0 0.214 -13¢ S.0? 34 0.12 -93 2.286 60 0.0 0.212 =140 S.13 32 .12 -g? . 60
700.90 9.2?7 -180 4.9 - e.18 -110 0.346 -3 700,90 0.209 176 4.74 -2 Q.12 -1080 0,399 -3
Vee = +5 Vde
FREQUENCY YSHR YSUR GAIN
nHZ IN our )]
S.0 1.9 1.6 12.6
10.0 1.7 1.3 13.3
£0.9 1.8 1.1 13.9
109.0 1.3 1.3 13.9
200.9 1.3 1.6 13.7
380.0 1.5 2.0 13.4
480.0 1.3 2,0 13.2
380.0 1.3 1.9 12.9
§60.9 1.9 2,0 12.9
780.0 2.1 2.6 11.0
Linear S-Parameters
FREQUENCY s11 s21 812 §22
NW2 NAG ANG HRG ANG MRG AKG MRG ANG
1.0 0.638 -24 3.26 ~-12?7 Q.07 =74 0,378 ~-1724
2,8 0.44} -39 3.4 -1352 0.63 13 9,362 188
3.0 e.318 -26 4.28 ~164 0.88 ? 9.239 137
10,9 9.279 -23 4.64 -170 0.09 -3 9.142 12?7
0.9 0.287 -1? 4.98 173 0.19 -1 0.035 -~13%
100,90 0.196 -22 4.93 159 0.11 -1 0.115 -139
200, 0.18? =38 4,84 133 0.1l -27 09.244 -~149
380.0 9.103 -96 .87 107 0.10 -37 9,32 -122
400,90 0.198 -78 4.36 92 0.12 -48 9.332 161
99, 9,203 -110 .42 52 e.12 -60  0.339 137
600.9 0.224 .1%9 4,39 23 Q.14 -86 9.33? 39
700.0 8,364 17Q 3.9¢ -11 2,14 =186 9.43 -3
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WJ-A70

10 TO 250 MHz

TO-8 CASCADABLE AMPLIFIER

® VERY LOW NOISE: 1.8dB (TYP.)

10-250 MHz

® HIGH EFFICIENCY 8.5 dBm O.P. (TYP.)

AT 10 mA CURRENT

Specifications*
Guaranteed

Characteristics Typical 0° -50°C -£4°C - +85°C
Frequency (Min.) 10-300 MHz 10-260 MHz 10-250 MHz
Small Signal Gain (Min.) 8.0dB 7.54d5 7.0dB
Gain Flatness (Max.) +0.3dB +0.5 dB +0.7 dB
Noise Figure (Max.)

1.8dB 2.3dB 2.8dB
Power Qutput at 1 dB
Compression {Min,)

8.5dBm 7.5dBm 7.0 dBin

VSWR (Max.) Input/Output

1.9:1 2.1:1 2.3
DC Current {(Max.) at 15 Volts 10.0 mA | 13.0 mA

11.0 mA

* Measured in a 50-ohm system at +15 Vdc nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratinge

Storage Temperature . . . « . . oo v v vnonensanensnonssnns
Maximum Case Temperature . . .

Maximum DC Voltage . .

Maximum Continuous RF Mower
Maximum Short Term RF Input Power (1 Minute Max.)
Maximum Peak Power . ......

“S'" Series Burn-In Temperature (Case)

Weight

172

...................

...................

35dBm {Typ.)
30dBm (Typ.)
21 dBm (Typ.)

-62°Cto+125°C
o S S G R e 5 125°C
S Qs Ll SRR OR SR RG T e 5 e e +18 Volts

............................ +13 dBm

approximately 2.0 grams {0.07 oz.)

.........

50 Milliwatts
0.5 Watt
(3 psec Max.)

....... SO siieivmia ive NEBIE
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Typical Performance at 25°C  Typical Automatic Test Data

Gain vs. Frequency vs. Temperature Vcc =+15 Vde
1 FREQUENCY VSRR VSHR GRI(Y
| v ™ out Y
-54C
S.89 1.1 i.1 2.9
Q5 C—\ 10.80 1.1 1.1 8.1
20.00 1.0 1.8 8.2
N 30,99 R 1.4 9.3
100.00 1.2 e 8.2
N R A e Rl b 130.60 1.3 t.2 8.2
P s ™Y MO UGG NN ). W 200,60 1.5 1.3 8.2
L . 2%0.00 1.7 1.9 8.2
u? I 300.00 1.9 1.6 9.2
7 350,00 2.1 1.8 8.1
85 ¢—"
LT w“‘“‘““Jiw 1»L—'53__‘““Jz 70300 Linear S-Parameters
FREQUENCY - Mz
FRSJQUIKRLY 101 821 s12 s22
v LL,}4 MRG AHG NAG ANG MAG ANZ MAG AHG
Noise Figure
S.0 0.044 =167 2,427 10 0.29 10 9.069 -164
10.2 9,027 -17? 2,58 4 0.29 4 0.039 1?23
20.9 0.020 -15% 2.38 =-1 0.2 -2 0.022 -176
$0.9 0.046 =119 2.%9 -10 8.2 ~10 0.038 -133
? 100.0 0.024 -111 2.%8 -22 q.29 -21 0.C64 =139
150.0 0.130 =119 2.98 -3¢ 3.20 -32 0,106 -1%0
1 200.0 0,104 -11Q 2,39 48 0.27 -43 0,148 -168
& - 2%0.90 0.246 -116 2.%8 -%0 9.26 -S4 9.202 122
PE Ll T N R 1 300,90 0.306 -12% 2.36 29 0.2% -66 0.24% 164
E LY ” 3%0.0 0.3%% =132 2.9% -8¢ 0.23 -76 0.284 154
LYY
5o T Rt I
=+
FREQUENCY - Mz Ve = 12 Vde
- FREQUENCY YSHR vENR GCALN
Power Output nHz 18 At b
S.00 1.1 1.1 2.7
1 10.00 1.0 1.1 8.0
I»ssc 0I25¢ 20,60 10 1.0 8.1
— $0.00 1.1 3.1 8.1
_\ 188.00 1.2 1.1 8.1
150.00 1.3 1.2 8.1
200.00 1.3 1.4 8.1
230.00 1.7 1.9 9.1
gy 309,06 1.9 1.7 8.0
_— 350.0% 2.1 1.8 8.0
) ~— g
~
Linear S-Parameters
T FREQUENCY s11 s21 512 s22
100 1 i 30 300 [, }-4 MRC ANG NAC RNG VNG AHG HAG ANG
FREQUEKCY = MMz
$.9 9.031 -166 2,43 1 0.27 10 0.0%9% -169
*at 1 dB Gain Compression 10.9 0.014 173 2.51 < 0.28 . 0.031 163
20.9 0.010 -120 2,98 : Q.28 -2 9.011 =123
30.9 0,043 =103 2.93 0.29 -19 0,033 ~1127
100.9 0.087 -103 2.58 0.29 -23 0.063 -129
1%0.0 B.134 -108 2.35 0.27 -32 0.109 -142
'nputIOUtput VSWR 200.0 0,191 -107 2.%4% 0,27 =43 0,130 ~162
250.0 0.2%2 -114 2.%2 -39 0.2% -84 a8.206 178
284 300.0 0.313 -124 2.%92 -?1 0.24 -€3 0.242 168
1 I 350.0 e.360 =-131 2.91 -0¢ .23 -?7 0.209 158
NPUT —|
101 N

VSWR
N
\
\
\
\

po=
Al 1 - -
- /
OUTRUT

101 TR 300
FREQUENCY - Mitz
Intercept Points
z'umme—\ |
[}
34 — —~— )

fr——

ke e Y

10 % 1 150 200 250 300
FREQUENCY - MHz
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10 TO 250 MHz
TO-8 CASCADABLE AMPLIFIER

e | OW NOISE 1.8 dB (TYP.)
e HIGH EFFICIENCY: 14 dBm P.O. (TYP.)
AT 15 mA CURRENT

Specifications®
Guarantesd
Characteristics Typical 0° -50°C -54°C - +85°C
Frequency (Min.) 5-300 MHz 10-250 MHz 10-250 MHz
Small Signal Gain (Min.) 8.0dB 7.5dB 7.0dB
Gain Flatness (Max.) +0.3dB *0.5dB +0.7 dB
Noise Figure (Max.)
1.8dB 2.3dB 28dB
Power Output at 1 dB
Compression’ (Min.)
14.0dBm 13.0dBm 12.548Bm
VSWR (Max.) Input/Output
1.9:1 2:1:4 2.31
DC Current (Max.) at 15 Volts 15 mA 17 mA 19 mA
* Measured in a 50 - ohm system at 15 Vde Nominal,
Typical Intermodulation Performance at 25°C
Second Order Harmonic InterceptPoint . . ... ... 0o 44 dBm (Typ.)
Second Order Two Tone InterceptPoint . . ... ........ ... on. 38 dBm (Typ.)
Third Order Two Tone InterceptPoint .. .. . .. ..o ii v vnn.. 28 dBm (Typ.)
Absolute Maximum Ratings
Storage TEMPBrature « « . . .o s o i ds s oessanasasontonsnns 62°C to +125°C
Maximum Case TemPperature . . - .. .o v o s v e eneneannsonasnnssnnnnnn 125°C
Maximum DC Voltage . ..« oo v in in v i s st e e s sne e s 218 Volts
Maximum Continuous RF InputPower . . . ... ..o +13 dBm
Maximum Short Term RF InputPower. . . . ... oo v i v vnv e e o +80 Milliwatts
(1 Minute Max.)
Maximum Peak POWer . . ... ot i it i ittt v et e s e e s s 0.5 Watt
(3 psec Max.)
““S" Series Burn-In Temperature (Case) ..........c ciiiuianannn 125°C

Weight approximately 2.0 grams (0.07 oz.)
174
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Typical Performance at 25°C Typical Automatic Test Data

Gain vs. Frequency vs. Temperature Vcc = +15 Vde
1 FREQUENCY  VSHR VSHR caru
I MH2Z N our 2
-84 C 5.00 1.1 1.2 8.2
_\ 20— 10.00 11 " 0.3
20.¢0 1.3 1.9 8.4
$0.00 1.1 1 8.3
Ry PESOA ¥ ES . 100,90 1.2 3.2 8.2
2 {= bt i 130.20 1.3 1.3 8.2
< el el ki Gk T 200,00 1.4 1.4 8.2
8 T 2%0.00 1.6 1.5 a.l
300.00 1.8 1.6 8.0
3%0.00 1.9 1.7 7.9
. L™
445 C—1
T N
10 00 150 200 2 %0 Linear S-Parameters
FREQUENCY = MHz
FaEUuCEHCY $11 s21 812 S22 ¢
nuz HAG ANG MAG AKG ®AC NG RAC AN
Noise Figure
s.0 0,088  +169 2.6 10 8.28 9 0.073  -163
10.0 0.031 =172 2.61 3 8,29 3 9.08? ~-174
20.0 9.0%0 -166 2.62 -2 0.29 -3 0.049 ~171
0.0 8.068  -147 2.61 .11 8,29 -12 0.060 =155
3 100.0 0.093  -136 2.59 24 3.29 24 0.080 ~-157
150.0 0.128 -130 2,57 -36 0.20 -36 e.113  -162
g. 2 200.0 0.175  -126 2.96 -48 0.27 ~;g g.xsz -173
L 2%0.0 0.226 -132 2.34 61 0.27 - (196 173
8 PR3 Bk Sutute i 300.0 0.281  -141 2.52 2 .26 -72 0.223 162
g | - 3%0.0 0.313  -148 2.%0 -36 0.29 -83 0.249 138
|
1 -
10 100 150 200 5 300
FREQUENCY - MKz Vcc =412 Vde
» FREQUEHCY VSUR VEWR GARIN
Power Output [TH N w1 o8
5.00 1.1 1.1 8.2
1 10.00 1.1 1.1 g.a
o 28.00 1.1 1.1 o4
| e 30.80 1.1 1.1 8.3
17 190,00 1.2 1.2 8.2
130.00 .3 1.3 8.2
é:t Ny 200,00 1.4 1.4 8.1
bebaia . L 250.00 1.6 1.3 8.0
3 T ] -0
300,08 1.8 1.6 8.0
515.@"‘""‘% 3L 20 1.9 1.7 7.9
2 485 .
N Bl |+ Linear S-Parameters
S4c—1
1l s L TR FREQUENCY s11 sa1 s12 s22
10 so 'm 'w 200 2 m ne2 HAG anG MAG ANG NRG ANG HAG AHG
FREQUENCY = bz
-, + S.e Q.047 -154 2.%? 9 9.29 9 0.061 -153
at 1 dB Gain Compression 10.0 0.041 160 2.62 3 0.29 2 0.046 -166
20.90 0.040 -133 2.62 ~2 0.29 -3 0.040 ~161
50.0 0.964  -138 2.¢0 12 0.29 -12 8.057  -144
l Io szR 100.9 9.094 -128 -24 0.29 -24 9.090 =148
npu 150.0 0.132 -12% -37 .20 -36 0.119  -1%6
put/Output 200.0 0.181 =124 2 -9 0.27 -45 0.139 =170
2%0.0 0.234 -130 P -62 8.2? -60 0,208 177
u.. 300.0 0.288 -140 -0 -74 9.26 -73 0.234 166
3 3%0.0 0.320  -148 2.47 -87 0.25 -85 0.259 159
INPI.I‘I\
204 .
5 \’
g1 e -
o |
-l
01 N OUTRUT—]
] 80 100 150 200 850 300
FREQUENCY = Wiz
Intercept Points
T T !
20d WO'[ICW
8 P el T Py |
7 TS ). ©
U
g \\. J. i
E‘ =
g 204 ORDER
= - /' bl
LY 4
31d ORDER—
2 s
%0 100 1 00 260 3
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WJ-A70-2

10 TO 250 MHz
TO-8 CASCADABLE AMPLIFIER

e LOWNOISE: 2.2dB (TYP.)
e HIGH OUTPUT POWER: +19dBm (TYP.)
e HIGH THIRD ORDER IP;: +35dBm (TYP.}
e LOW POWER SUPPLY DRAIN: 25 mA

AT +156 Vdc (TYP.)
Specifications®

Guaranteed

Characteristics Typical 0° -50°C -54°C - +85°C
Frequency (Min.) 10-300 MHz 10-250 Mkz 10-250 MHz
Small Signal Gain (Min.)

10-50 7.0dB ¢.5dB 6.0 dB

50-250 7.5dB 7.0dB 6.5 dB
Gain Flatness (Max.) *0.4 dB 0.8 dB +1.0dB
Noise Figure (Max.) 2.2dB 2.7dB 3.2dB
Power Output at 1 dB
Compression (Min.) +19.0 dBm +18.0.dBm 17.54Bm
VSWR (Max.) Input/Qutput

1.9 2.1 \ 2:3:1

DC Current (Max.) at 15 Volts 25 mA 27 mA, 29 mA
*Measured ina B0-ohm system at +15 Vdc Nominal, :
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point . .. . . ... ... .. .. .... 45 dBm (Typ.)
Second Order Two Tone Intercept Point . . . . .. .. <. A0 dBm (Typl)
Third Order Two Tone Intercept Point . . . . . .. .. ... ........ 35dBm (Typ.)

Absolute Maximum Ratings
Storage Temperature . . . . .. ... ...

Maximum Case Temperature .

Maximum DC Voltage . . . . . . ... ... ... ... .. ... ...

Maximum Continuous RF japut Power . . . . .. ..
Maximum Short Term RF InputPower . . . .. . .. ... . .... .

Maximum Peak Power

“§'* Series Burn-In Temperature. . .. . . . ..

Weight approximately 2.0 grams (0.07 oz.)
176

-62°C to+126°C
125°C
+17 Volts
+13 dBm

v o HI T dBm
{1 Minute Max.)

e .. 0B Watt

{3 psec Max.)
. 125°€C

Outline Drawings
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Typical Performance at 25°C

Gain vs. Frequency vs. Temperature
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Tupical Automatic Test Data

= +15 Vdc
vcc
FREQUENCY VSUR VSHR
[ F4 IN our
$.00 1.9 1.6
10.90 1.3 1.3
20.00 1.2 1.2
30.00 1.2 (w2
108,00 1.2 1.2
150.00 1.2 1.2
200,00 1.3 1.3
2%0.00 1.9 1.8
300,00 1.7 1.6
350.80 0.Q 1.7
Linear S-Parameters
FREQUEKCY S11
"M MAG AHG
s.0 Q.208 137
18.0 9.133 143
0.0 9.101 1%4
0.0 0.068 179
108.0 0.088 -158
150.0 0.109% -142
200.0 0.14% -130
2%0.0 0.197 =129
300.0 0.2%1 134
3%0.0 L2392 -138
=+12
Vm Vdc
FREGUENCY VEHP TH4P
[\l b | T
%.00 1.2 1.2
10.00 1.2 1.2
20.60 LIRS 1.1
20,00 ’-< 1.1
100,00 i.2 1.2
1%590.00 1.2 1.3
<09,.60 1.4 1.4
250,00 .S 1.9
300,00 1.7 1.6
3% .00 1.9 1.7

Linear S-Parameters

FREQUENC Y
MHZ

2.9
10.9
0.0
se.90

100.9
150.9
<00.90
c%0.0
i0d.9
3%0.0

ANG

163
169

-160
- 143
-133
-12¢8
127
134
-138

GASH
2B
7.6
8.0
8.1
8.2
8.2
8.2
8.2
8.2
8.1
8.1
21
RRG ANG
Q.40 21
2.%0 1¢
2.%54 2
2.97 -9
2.%7 =21
2,57 =33
.57 -84
2.%6 %
2.55 68
2.9% =80
GRIM
19
8.9
8.2
8.3
8.3
8.2
8.2
8.2
8.2
8.1
8.1
s21
MAG ANG
2.%2 14
2.%9 3
2,60 -1
2.60 -10
2.%8 -22
2.%8 -34
2.28 -4€
287 -$?
2.3% ~69
a.%4 -81

0.27
0.26
.28

=28

0.146
0.105
e.e7e
0.08%
6.109
0. 144
0.192

22

Q. 246

ANG

146
143
149

172
17
t66

143
133

177




WJ-A70-3

20 TO 250 MHz

TO-8 CASCADABLE AMPLIFIER

® HIGH OUTPUT POWER: +21 dBm (TYP.)
® | OW NOISE: 2.5dB (TYP.)
® HIGH THIRD ORDER IP: +34 dBm (TYP.)
® L OW POWER SUPPLY DRAIN:

37 mA AT 15 Vdc

Specifications* i Outline Drawings
Guaranteed A70-3
Characteristics Typical 0° -50°C -54°C - +85°C
oy -
Frequency (Min.) 16-300 MHz 20-250 MHz 20-250 MHz lu | §ocsinm
Sm;l(: Saignal Gain (Min,) o us e . e nms oscouum?a. 0018 ;gp% {0,451 DIA
= . oL . e [~ >
50-250 7.5dB 7.0 dB 6.5 dB ososoo0 _ O
Da-BC ] GROUND
Gain Flatness (Max.) +0.3dB +0.6 dB +1.0dB 50-0HM INPUT ~ :suom outRuT
§ . \(" ) Pﬂ%ﬁ 7
Noise Figure (Max.) 25dB 3.0d8B 35dB DG VIBTAGE =—— >‘.\ 4543
Power Output at 1 dB ¢
Compression (Min.) | U g e
21.0 dBm 20.5 dBm 200 4dBm
VSWR {Max.) Input/Output CA70-3
1.9:1 211 2.3:1 _—| |
_! l?D 32I
DC Current (Max.) at 15 Volts 37 mA 40 TA 42 mA % c_ff P
* Measured in a 50 - ohm system at +15 Vdc Nominal. T | = FRODUCT LABEL AREA
. 0375 1vp (2) PLAGES
Typical Intermodulation Performance at 25°C damy e [ i
Second Order Harmonic Intereept Point . . .. .cv 0 oo inevn s 50 dBm (Typ.) 1 \_‘: . i L ‘! .
Secand Order Two Tone Intercept Point . . . . vvv v enennnn. 45 dBm (Typ.) -——;—E@ :,ﬁm‘a’;ﬂ |_i—i =
Third Order Two Tone Intercept Point .. . ...vvvuuunnn.. 34.dBm (Typ.) a0 ‘wen f","’,!."*&"s‘ﬁ"'“’"_‘ 5
i ) 0830010, | 158
Absolute Maximum Ratinaz S S ) —. HULIE i
Storage TEMPerature . o v v v v v v v v ees s ane e banseensns -62°C to +125°¢ ——i——L&”—i %’}?:tgggﬂ .‘:ﬁsﬁwu o
Maximum Case TeMPerature . . .« .o v v v e v ieneenensenensensns 125°C T 3 e
. 0.310 = 0.000 0,320 = 0.010
Maximum DC VOage . . oo v vttt ettt e ee e e eennnnnennnes 37 Molty: 057=0.25 ‘ :JEZJSSU} ._1 (812 = 0.25)
Maximum Continuous RF iaput POWEr . « oo v v vt veee e i s ae e s +15 dBm 241
Maximum Short Term RF InputPower. .. ................. 100 Milliwatts DIMENSIONEARE [N INCHES MLLIMETR A3/
(1 Minute Max.)
Maximum Peak Power .. . . ...t ittt i s 0.5 Watt
(3 pusec Max.)
"S"" Series Burn-In Temperature (Case) . . oo v v v vn i n vt eennnans 125°¢C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C  Typical Automatic Test Data

Gain vs. Frequency vs. Temperature Vcc = +15 Vde -
FREQUEKCY VSHWR VIUR GAIN
HHZ I out N
3.00 2.6 2.8 6.1
AR [N ——_— 10.00 1.2 1.8 2.3
T - 20.00 1.4 1.8 7.7
Py T Y ¥ 1 9 50.00 1.2 2 £.0
U 100,00 1.2 1.2 2.1
\ \ 150.00 1.3 1.3 g1
200.00 1.4 1.4 8.1
\ X 250,00 1.6 1.6 8.9
200.60 1.8 1.? 8.0
425 C 350,00 2,9 1.8 7.9
I PR
J Nl E e ———— v 4 .
10 % 100 150 00 %0 00 Linear S-Parameters
FREQUENCY ~ NHz
FREQUENCY s11 s21 312 s22
HH2 MAC ANG HAG ANG MAG AN MAG ANG
N°isa Flgure 3.9 0,448 142 2.903 38 9.23 37 0.466 149
10,0 0.270 133 2.33 19 0.26 18 0.287 136
20.0 0.176 140 2,44 ? o.z" 6 0.187 13%
50.0 0.110 16t 2.%1 -7 0,28 -7 0.109 144
R 100.0 0.09% -173 2.53 -2 9.29 .22 0.099 153
$ “~ eheadaade==F"" 1%0.0 0,112  -149 2.34 -34 0.28 -33 0.121 138
- e 200.9 0.133 =134 2.53 -47 0.27 -48 0.164 131
b & 2%50.0 Q.217 -133 2.52 ~69 0.26 -60 e.222 144
300.9 0.284 -138 2.51 -7 0.2% -73 0.238 133
3%0.0 0.33%  -145 2.38 -67 0.24 -7 e.294 123
]
|_L......._........__....._......_...-l—..
10 50 100 150 200 %0 300 VvV =+12 Vde
FREQUENCY - bz cc
FREQUENCY VEHR vixe GRIN
HMZ HEL] o9T DE
Power Qutput* ¢
5.00 1.3 1.3 2.8
- 10,00 1.2 1.2 8.1
Y 20.00 1.2 1.2 8.2
25¢ 30.00 1.2 1.2 8.2
" \ 100.00 1.2 t.2 3.2
2 —t 150. 00 1.3 1.3 8.2
a i } 200.00 1.4 1.3 8.t
0 2950.00 1.7 1.6 8.1
b7 ,’ A i, > 300.5 1.9 1.7 8.0
s ’ i &
/ \\\:. 350, 00 2 1.9 e
gi: __I \\\c
21 Ioas c Linear S-Parameters
1§ Yo N FREQUEKCY BEY LIN O REL O GAIN DEV ALS GAln GROUP DELAY
10 100 150 200 250 300 HHZ DEG DEG oB oB NSEC
FREQUENCY - WHz 5.0 9.30 0.00 Y 7.7¢ 5,331
*at 1 d8 Gain Compression 19.0 1.33 -9.60 e 8.0% 1.91¢
20.0 ~2.74 16,91 v. 3% 8.1¢ 0,363
%0.0 4,84 ~26.92 0,40 8.21 0.734
100.9 ~3.64 -40.13 .33 8.19 [\Nnd g
1%6.0 -2.26 -$2.9¢ 0.3¢ 8,17 0.719
200.0 -1.0¢ -6%.3% 0.33 3.1 0.724
InputloutPUt szn 230.0 9.2 -T&.32 27 8.08 Q.742
220.0 .27 <9.2.03 0.18 T.99 e.519
281 I 320.0 1,98 -)08.82 2.0% ?.87 0. 84
WUT'—\
201
g Y .
o=
2 /
151 — 7
N |1
, OUTPUT—]
T R T R T T N )
FREQUENCY = MHz
Intercept Points
HARMONIC] )
M =
~ iR S N
. SRR\
ﬁ \.
/
N
.
20d OROER N
.---.-0-7- ———

100150 100 250 300
FREQUENCY - Mtz
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WJ-A71

5 TO 200 MHz

TO-8 CASCADABLE AMPLIFIER

e LOWNOISE: 2.1 dB (TYP.)
e HIGH GAIN: 18 dB (TYP.)
e LOWVSWR: <1.4:1(TYP.)

Specifications*

Characteristics Typical 0° ‘snfé'a’a“fi"; 1a8°C
Frequency (Min.) 1-300 MHz | 5200 MHz | 5200 MHz
Small Signal Gain (Min.) 18.0 dB 15.6dB 16.0 dB
Gain Flatness (Max.) <#05dR | *0.8 dB £1.0d8B
Noise Figure (Max.) 2.0dB 25d8 2.8dB
Power Output at 1 dB Compression (Min.) | -2.5 dBm | -3.0 dBm -3.5dBm
VSWR (Max.) Input/Output <1.4:1 1,91 2.0:1
DC Current (Max.) at 15 Volts 9 mA 11 mA 13 mA

*Measured ina 50-ochm system at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . . .. ... ....... ..
Second Order Two Tone InterceptPoint . . .. .. .... ...
Third Order Two Tone InterceptPoint . . . .. .. .. ... .........

Absolute Maximum Ratings

Storage Temperature . . . . .. ... ...... ) e wm s i -62°C to +125°C
Maximum Case Temperature . . . . .. ... .. ... i 125°C
Maximum DC Voltage . . . ... . . .. e o +18 Volt:
Maximum Continuous RF InputPower . . . . ... ... .. ............. +13 aBm
Maximum Short Term RF Input Fower (1 Minute Max.). ... .. .. ... +60 Milliwatts
Maximum Peak Power . . . . ... ........................... . 0.5 Wart

(3 psec Max,)
8" Series Burn-In Temperature (Case) . . ... ... ... .. ... ......... 125°C

Weight spproximately 2.0 grams (0.07 oz.)
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+18.5dBm (Typ.)
dBm (Typ.)
+10 dBm (Typ.)

Outline Drawings
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Typical Performance at 25°C Typical Automatic Test Data

Gain Ve =15V
2 T | FRER VIR P g
] e R l AT, | (#1H21 I our) (Bt
108, 1.42 .15
150, 1,34 1043
SN 1.82 T [
=54, .47 Lode
ELTN l.2¢ .=

Linear S-Parameters
Noise Figure

FRED

MHZ MRS
@ 4
= [ I 10, L0523
Y ML 1 S =S 150, =
=1 r = i '-
=NV il £20. 4]
- —E = atle - U _-C'
-] H | ] | ] et SO
g, i Lot Lugre | |

T % @ 7% 0 s 19 U 5 50

FREQUENCY - MM

Power Output®

2 T T
E
o ——.-F'-’_.-F_-I
=t ~1
87
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WJ-A72

5 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e LOW POWER DRAIN: 150 mW,
Vee =6 VOLTS

e HIGH OUTPUT LEVEL WITH
LOW Vee: +12 dBm, 5 VOLTS
(TYP.)

e LOW NOISE: 4.0 dB,
Vee =5 VOLTS

e HIGH THIRD ORDER I.P.:
+31 dBm, Vec =8 VOLTS

Specifications* Absolute Maximum Ratings
ch .. Tvoical Guaranteed Storage _
Bractaristips ypica 0° -50°Cc -52°C-+85°C Temperature . . . . -82°C to +125°C
Maximum Case
Temperature . . ......... 125°C
Frequency (Min.) 2.650 MHz [ 5500 iz | 5B00MHz  ppoario oo
4 5 ; Valtage . . .. ......... +0 Volts
Small Signal Gain (Min.) 147d8 | 140d8 | 13508 Kby
. . Continuous RF
Gain Flatness (Max.) < #0.2dR +0.7 dB £1.0dB Input Power +13dBm
_ _ Maximum Short
Noise Figure (Max.) 4.0dB 5.0 dB 5.5dB Term RE
. s . Input Power ... ... +50 Milliwatts
Power Output at 1 dB Compression (Min.) Maximum Peak
Vee =56V +12.5dBm | +11.6dBm | +11.0dBm Power. . . ........... 0.5 Watt
Vee =8V +16.56dBm | +15.0 dBm +14.5 dBm (3 usec Max.)
. ’S' Series Burn-In
VSWR (Max.) Input/Output <1.3:1 1.7:1 1.84 Temperature (Cass) . .. .. .. 125°C
DC Current (Max.) at 5 Volts 30 mA 33 mA 35 mA
*Measured in a 50-0hm systern at +5 Vde Nominal, »
Typical Intermodulation Outline Dravwings
Performance at 25°C
A72 CA72
Second Order Harmonic Intercept N A
Point. ... ... +46 dBm (Typ.). 5V RS —=] i O = Kl 1 F’ﬂﬁ-&l
+48 dBm (Typ.), 6 V e - 0025 (063) :
3 i L (25,40}
+80 dBm (Typ.), 8 V i ﬂ “ PRODUCT LABEL AREA
Second Order Two Tone Intercept —— T oo 550} a5 o 0.975 1vp (2 PlACES
Point, . ... .. +40 dBm (Typ.), 5V M0 _foseoow) - Y N 0.310
i ez { 0G BlAS - QUTPUT[ (7.67)
+42.dBm (Typ.}. &V TR 1 = - it
| iy \ N ﬂuu C. = |—
+44 dBm (Typ.), 8 V e TR Em m“m%ran i
Third Order Two Tone Intercsyi _ 0310 INPUT %ﬁ%lmi s
Point, . . .. .. +27 dBm{Typ.), 5V T8 - oorn = | [1‘1,:::]
+31 dBm (Typ.), 8 V 0C VOLTAGE SRACE. R L MOUITING HOLE
_! (450 ""1 2-35 UNC -2B X 0.15 DEEP
THREADED INSEAT
Weight y o nuto__l v
elg OIATHEIONS ARE I8 GHES (MILLIMETENS] Uzg‘l L0 I na@gl 6.010
approximately 2.0 grams (0.07 0z.) ocatiubs <o el Fa o i b
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Typical Performance at 25°C Typical Automatic Test Data

Vee =5V
J 1 +25°C FFED SR USIR AN
245V e ™ ouT nr
ik i 100, 1.1 1.0
g. N 1.1
10 160 200 300 400 S00 660 . N Ll
300. .2 1.2
o FREQUENCY - MH:z 0. 1.5 15
g Vee =468V #B!';?C €00, LS LS
L]
=15
3 1 r.‘ ==ee=-q Linear S-Paraaters
10 100 200 300 400 600 600 V..=5V
FREQUENCY - MHz cC
16 FREQ S11 821 se
8 " [Vec 48V ~-54°C +25°C 85°C e WG G MAG NG G "G ANG
1
= 15 . > -]™ o
2 I8 R A i i} = 190, .06 ~173.3 S.42 523 L1 . 1ra.2
S ."| ) | ~T T 200. .04 1578 S.48 :3§.g 3y 3 156,
.. ~214.5 S.45 109, . . 156,
10 100 200 300 400 500 600 oo S-S 1 oG S o S or 1602
FREQUENCY - MH:z S00. .18 ~122.8, 5,39 64.0 .14 .12 176
600, .19 --13.9 g.tsg a;:; o1 .19 :?':"4
. . 200. - . . N b | . 111,
Noise Figure oo e 'Ee ¥ .8s 20 52 62.8
s r— -
o /[ Vee a1 6V 'FV’" atgv
¢5 —— v
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WJ-A73

5 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
32dB (TYP.)

e LOW NOISE: 3.6dB (TYP.)

e +15dBm THIRD ORDER I.P.

e |OWVSWR: < 1.4:1 (TYP.)

Specifications®

o . Guaranteed
Characteristics Typical 0°.50°C .54°C - +85°C
Frequency (Min.) 1-600 MHz | 5-500 MHz | 5-500 MHz
Small Signal Gain (Min.) 32.0dB ; 300dB 29.0dB
Gain Flatness (Max.) <#0,25EB8 0.7 dB +£1.0dB
Noise Figure (Max.) 3.5dB 4.0 dB 4.5dB
Power Qutput at 1 dB Compression (Min.) | +1.5dBm | +1.0dBm | +0.5dBm
VSWR (Max.) Input/Output <1.4:1 1.8:1 2.0:1
DC Current (Max.) at 15 Volts 20 mA 23 mA 25 mA

*Measured in a 50-ohm system at +15 Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . . . ... ... ... ...... +26 dBm (Typ.)

Second Order Two Tone Intercept Point . . . .. .. ... ..... +19.5 dBmi (Typ.)
Third Order Two Tone InterceptPoint . . .. .. ............... F15dBm (Typ.)
Absolute Maximum Ratings
Storage TemMpPerature . . . ... ... ...t -62°C to +126°C
Maximum Case Temperature . . . . .. .. .. ................ ... .. 125°C
Maximum DCVoltage . . . . .. ..ot i o e e e e e e e e +17 Nalis
Maximum Continuous RF Inpue Power . . . . . .. ... o0 +6 dBm
Maximum Short Term RF Irsut Power (1 Minute Maximum) . .. .. .. 450 Milliwatts
Maximum Peak Power . . . ... ....... T T R () o 0.5 Watt
(3 msec Max.)
"' Series Burn-In Temperature (Case) . . . . ... .. .... ... .. ........ 125°C

Weight approximately 2.0 grams (0.07 oz.)

184

Outline Drawings
A73
0450
' “J;uunw‘ |
0200 - 0025 (083)
15:08) 1 1
: ' RRK
0185 40615 _J 0018 30 045 Dia
H 050+ 00R
i ey = AR
0300+ 0010 _ =
DABC ] gapuno
SOOHMINPUT—~_ _~—50.0HM OUTPUT

+ DG VOLTAGE

DIMERSIORS ARE IN INCHES (IMILLIMETERS)
= 006 1 13) UNLESS OTHERWISE SPECIFIED

CA73
4 e
000 AT
@0 Sl
i "\~ PRODUCT LABEL AREA
0.375
osm o |65, TYP (2 PLACES b0
(12.70) E 3 ‘F‘ 06 BIAS \ QUTPUT| (7.87)
e " -—L—
e GHD = =
I_" T L pr comiecron TV asm
Copan PUT SMA JACK (FEMALE) (11.43)
(ren {2) PLACES | D450
0,460 2 0.010 = ”1 68)
MOUNTING (1168 = 025 .
0 18 MOUNTING HOLE
L 57:"'{ /zsauu{:'.'—zn % 0,16 DEEP

THREADED INSERT

4 . (4) PLACES

0,810 + 0010 0370+ 0,010

{2057 + 0.95) _| m,_‘E‘ 16,42 * 0.25)
g 63

DIMENSIONS ARE [N INCHES (MILLIMETERS)
+ 4136 | ) UNLESS OTIHERWISE S/ECIFIED

I CATT oy slandard WA T irrialind an mmnctlme SMA ¢ gree tod Posacng @
waatasteend ot 06 10 6 G veemminature v, e Cascaded Thin Fiim Amplifian



Typical Performance at 25°C

Gain
Bp=
@3 | e,
o —“-j-_-/_ -.""\. S~
o I Lol Nao
w r ""'.‘-- Bl
+as=c] ~
3 —i

50 100 200 300 400 500 GO0
FREQUENCY - MH:

Noise Figure

.

(%}

NOISE FIGURE - 4B
-

na

[t

100 200 300 A00 500
FREQUENCY - MHz

Power Output*
5

/
7

£a

L3
M

I

-
L

"~

POWER OUTPUT - dBm

5 50 100 200 300 400 500 GO0
FREQUENCY - MHz

* at 1 dB Gain Compressian

VSWR
20 I
e OUTRUT
21N Lt
= NQ PLT— —=

1.0

1 10 100 200 300 400 500 6OO
FREQUENCY ~ MHz

Typical Automatic Test Daxa

VCC =15V
FREO APTE L= 3 oeIn
Ny 1 aur DE
1.4 1.3 s
1.3 1.5 1.3
1.3 1.5 1.3
1.2 L3 1.5
1.1 (ol 3153
e, 1.5 iad 3.2

Linear 3-Farameters

e Lz ¥
Lawy, L .21
U, 1= 51
a0, | a1
S0, ne L81
Sy, ) al
w0, 1% G

185




WJ-A74

5 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
30.0 dB (TYP.)

e MEDIUM OUTPUT LEVEL:
+8.5 dBm (TYP.)

e WIDE POWER SUPPLY RANGE:

+8 TO +15 VOLTS
e LOWVSWR: < 1.3:1(TYP.)

Specifications™*

Characteristics Typical 0° -sno(zuara-g?oag - +85°C
Frequency (Min.) 1-800 MHz | 5-600 MiHz | 5500 MHz
Small Signal Gain (Min.) 30.0dB 8.0 dB 27.0dB
Gain Flatness (Max.) <#0.25¢ £0.7 dB +1.0dB
Noise Figure (Max.) 4.7 dB 5.5dB 6.0 dB
Power Output at 1 dB Compression (Min.) 8.5dBm | +7.0dBm +7.0 dBm
VSWR (Max.) Input/Output <1.3:1 1.8:1 2.0

DC Current (Max.) at 15 Volts 40 mA 42 mA 44 A

*Measured in a B0-ohm systam at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

...................

Second Order Two-Tone Intercept Point . . . . .. ......

Third Order Two-Tone InterceptPoint . . . ... ..............

Absolute Maximum Ratings

+36 dBm (Typ.)
+33 dBm (Typ.)
+20 dBm (Typ.)

Storage Temperature . . . . . . ... .. .. .0t e =62 C1o+125°C
Maximum Case Temperature . - . .. . . .. . .. ou it o e 125°¢
Maximum DC Voltage . . . . ... . ...t e +17 Valis
Maximum Continuous RF InpucPower . . .. ... ... ... +6 dBm
Maximum Short Term RF Ipsut Power (1 Minute Max.). ... .. ... .. +50 Milliwatts
Maximum Peak Power . . .. .. .. ... ... ... ... .0.5 Watt

(3 psec Max.)
""S" Series Burn-In Temperature (Case) . . . . .. .. .. .. ... .ol au .. 125°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C Typical Automatic Test Daia
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WJ-A74-1

5 TO 250 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
31.0 dB (TYP.)

e MEDIUM OUTPUT LEVEL:
+8.56 dBm (TYP.)

e WIDE POWER SUPPLY RANGE:

+8 TO+15 VOLTS
e OWVSWR: < 1.2:1(TYP.)

Specifications™*

Characteristics Typical o° -50"((;:“1.&:;::"2:- +85°C
Frequency (Min.) 1:300 MHz | 5280 MHz | 5-250 MHz
Small Signal Gain (Min.) 31.0dB 30.0 dB* 29.0 dB
Gain Flatness (Max.) < #0208 +0.7 dB +1.0dB
Noise Figure (Max.) L5dB 5.0dB 5.5dB
Power Qutput at 1 dB Compression (Min.) | +8.5dBm | +7.0 dBm +7.0 dBm
VSWR (Max.) Input/Output <434 1.72:1 2.0:1

DC Current (Max.) at 15 Volts 40 mA 42 mA 44 A

*Measured in a 50-ohrn system at +15 Vde Nominal,

Notes: i
1. Specification guarantaed at 25 C.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Second Order Two Tone Intercept Point . . . .

Third Order Two Tone InterceptPoint . .. ... ...............

Absolute Maximum Ratings

Storage Temperature . . . . . . ... .. o000 i i v

Maximum Case TeMPerature . . . . ..o ovi vt e ot ottt e e 125°0
Maximum DC Voltage . . . ... ..t e e e e e +17 Volts
Maximum Continuous RF InnutPower . . . . . ... ... ... .. .......... +6 dBm
Maximum Short Term B (nput Power (1 Minute Max.). . ... ...... +50 Milliwatts
Maximum Peak Power . . . .. ... ... ... . ... ... ... .. ... 0.5 Watt

" Series Burn-ln Temperature (Case) . . . .. .. ... ... .. ... .........

Weight approximately 2.0 grams (0.07 0z.)
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+42 dBm (Typ.)

. .+34 dBm (Typ.)

+21 dBm (Typ.)

-62°C 1o +125°C

(3 usec Max.)

125°C
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Typical Performance at 25°C Typical Automatic Test Data
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WJ-A74-2

5 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
26'dB (TYP.)

e LOW POWER DRAIN: 85 mW
@5 VOLTS

Specifications *
Characteristics Typical 0° - 50"2“'12;?’?_ +85°C
Frequency (Min.) 1-560 MHz | 5-500 MHz | 5-500 MHz
Small Signal Gain (Min.) 26.0dB | 2504dB 24.0dB
Gain Flatness (Max.) 0.8 dR | +1.0dB +1.2dB
Noise Figure (Max.) 38 dB 4.3dB 4.8dB
Power Output at 1 dB Compression (Min.) | =1.0dBm | -2.0dBm =2.0dBm
VSWR (Max.) Input/Output 1.6:1 2.0:1 2.0:1
DC Current (Max.) at 5 Volts 13 mA 16 mA 18 mA

*Measured in a 50-ohm system at +5 Vdc Naminal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Second Order Two Tone Intercept Point . . . .. .. .............
Third Order Two Tone InterceptPoint . . . . .. .. .. ... ........

Absolute Maximum Ratings

Storage Temperature . . .. .. . ..t v i o i e e e :

Maximum Case TemMPerature . . . . . .o v vt v it it e e s e e e oe e s 125°¢
MaXinEE DENVOIEA0E . oo v o ol s sin 500 e i ans o5s S0 wE sis ow s +17 "oits
Maximum Continuous RF InputPower . . . .. . ... ... ... . . ....... +6 dBm
Maximum Short Term RF Ingut Power (1 Minute Max.) . . . ... ... .. +50 Milliwatts
MaximtmiPeale Power . S iz vn o wsn es ws siem ion o sre S s s S8 0 0.5 Watt

(3 psec Max.)
"“8"" Series Burn-In Temperature (Case) . ... ....................... 125°C

Weight  2.26 grams (0.08 oz.) max.
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+20 dBm (Typ.)
+16 dBm (Typ.)
+10 dBm (Typ.)
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Typical Performance at 258°C

Gain Power Output®
E 2 -
275 8 |
- g | L ez
‘; s 3] JE——
2 210 § el J_L o
I L 10 100 20 300 400 500
[x] 1 IREQUENCY - Mwz
265 *at 1 ¢B Gain Comession
S 60 100 150 200 250 300 350 400 450 500 &
FAEQUENCY — MH:
VSWR
Noise Figure
2.0
! |INPUI
« (V) S
6 N ~— X1
?s 10, P %0 100 200 300 400 50
5 FREQUENCY - MHz
24
&3
(=3
2 |
3 % T 200 300 50
FREQUENCY - MHz
*
Typical Automatic Test Data
Vee =5V Linear S-Parameters
FREQUENCY VSHR VSHR GRIN FREQUECY 811 s21 s12 S22
nHZ IN ouT 1):} MH2 MAG ANG MAG ANG MAC ANG MAG ANG
3.00 1.1 1.1 26.7 Te® 9.049 -67 21.63 4 2.91 -3 9.041 -100
10.0@ 1.1 1.8 26.8 10.90 0.030 -31 21.08 -9 .01 -10 9.022 -111
S0.600 1.1 1.0 26,9 S50.0 0.048 13 22.03 -1?7 2.01 -12 9.012 -119
100.00 1.1 1.0 26,9 100.0 9.061 21 22.20 -35 8.8l -8 0.01? =133
200.60 1.2 1.1 27.1 200.0 2.092 12 22.60 -23 8.9l -9 0.032 =134
300.080 1.3 1.1 27.2 300.0 9.133 -3 23.04 =148 0.04 -13 9.061 -161
400,089 1.4 1.2 2.2 400.0 9.183 -20 23.19 -147 Q.01 -1?7 0.109 =174
$500.00 1.6 1.4 T.0 $00.0 0.249% -43 22,486 172 8.0} -13 9.170 168
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WJ-A75

5 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

HIGH GAIN: 21 dB (TYP.)

LOW NOISE: 2.6 dB (TYP.)
MEDIUM OUTPUT LEVEL:
+9.dBm (TYP.)

WIDE POWER SUPPLY RANGE:
+5 TO +20 VOLTS

OQOutline Drawings
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Specifications*
ch S Tvpical Guaranteed
aracteristics ypica 0°.50°C  -54°C - +g5°c A7
&

Frequency (Min.) 1-600 MHz | 5-500 MHz | 5-500 MHz

Small Signal Gain (Min.) 21.0dB 0.0 dB 19.0 dB

Gain Flatness (Max.) £0.2dB | *0.7dB +1.0 dB

Noise Figure (Max.) 25dB 3.0dB 35dB

Power Output at 1 dB Compression (Min.) +9 dBm +7 dBm +7 dBm

VSWR (Max.) Input/Qutput <1.4:1 1.8:1 2.01

DC Current (Max.) at 15 Volts 24 mA 27 mA 29 mA

*Measured in a B0-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . ... ... ...... .... +35 dBm (Typ.)

Second Order Two Tone Intercept Point . . . . . .. ... ... ....... +30 dBm (Typ.)

Third Order Two Tone InterceptPoint .. .. ... .............. +21.dBm (Typ.)

Absolute Maximum Ratings

Storage TE@MPerature . . . . ..o vvv i in vt o -62°C to +128°C

Maximum Case TEMPerature . . . . .. ...\t 125°C

Maximum DC Voltage . . . . . ... .. e +21 Volts

Maximum Continuous RF InputPowere . . .. ..o oo +13 ddin

Maximum Short Term RF Input Pawer (1 Minute Max.). . .. . ... ... +50 Milliwatts

Maximum Peak POWer . . . . .. e 0.5 Watt
[ psec Max.)

S Series Burn-In Temperature (Case) . . ... ... ... ...... .. ... ... .. 125°C

Weight spproximately 2.0 grams (0.07 0z.)
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Typical Performance at 25°C Typical Automatic Test Data

Gain
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Noise Figure
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WJ-A75-2

5 TO 250 MHz

TO-8 CASCADABLE AMPLIFIER

o HIGH GAIN: 21.0 dB (TYP.)
e MEDIUM OUTPUT LEVEL:
+8.0 dBm (TYP.)

Specifications*

e > . Guaranteed
Characteristics Typical 0°.50°C  <54°C - 485°C
Frequency (Min.) 1-300 MHz | 5-250 MHz | 5250 MHz

. 1
Small Signal Gain (Min.) 21.0dB 20.0dB 19.0 dB
Gain Flatness (Max.) <+034d3 | *0.7dB £1.0dB
Noise Figure (Max.) 4.2 dB 4.5dB 5.0 dB
Power Output at 1 dB Compression (Min.) | +8.0 dBm | +7.0dBm +7.0 dBm
VSWR (Max.) Input/Output 1.4:1 1.7 2.0:1
DC Current (Max.) at 15 Volts 24 mA 26 mA 2801

*Measured in a 60-ohrm system at +15 Vde Nominal,

Note: 1. Specification guaranteed at 25°C.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point

Second Order Two Tone InterceptPoint . . . .. ... ... ..........
Third Order Two Tone Intercept Point . . . . . .. . ... _........

Absolute Maximum Ratings

Storage Temperature , . .. . . ... ... i oottt

+30 dBm (Typ.)
+26 dBm (Typ.}
+19 dBm {Typ.)

Maximum Case TemMPerature . . . . .\ v v e me o i e e e e e e s I?_F" 3
MaximumDC Voltage . . .. ... .. ...t +17 Vuolts
Maximum Continuous RF InputPower . . . .. .. ... ..o . +13 dBm
Maximum Short Term RF !nput Power (1 Minute Max.). . ......... 50 illiwatts
Maximum Peak Power . . . .. ... .. ... ... 0.5 Watt

"S"” Saries Burn-In Temperature (Case)

Weight approximately 2.0 grams (0.07 oz.)
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(3 psec Max.)

125°C
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Typical Performance at 25°C Typical Automatic Test Data
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WJ-A75-3

10 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN: 20.6dB (TYP.)
o LOWNOISE: 2.3dB (TYP.)

Specifications*

o . Guaranteed
Characteristics Typical 0°-50°C  -54°C - 485°C

=

Frequency (Min.) 1-600 MHz | 10-500 dMHz | 10-500 MHz
Small Signal Gain (Min.) 20.5dB 1.5 dB 18.5dB
Gain Flatness (Max.) £0.2 dB | 0.7 dB £1.0dB
Noise Figure (Max.) 2.5dB 2.5dB 3.0dB
Power Output at 1 dB Compression (Min.) | +3.5dBm | +2.0 dBm 5dBm
VSWR {Max.) Input/Output < 1.5:1 1.8:1 2.0
DC Current (Max.) at 15 Volts 14 mA 16 mA 18 4

*Measured in a 50-ohm system at +15 Vdc Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . . . . . ..., .......... +30 dBm (Typ.)
Second Order Two Tone InterceptPoint . . . ... ... ... ..., +25 dBm {Typ.)
Third Order Two Tone Intercept Point . . . . .. ... ............ +15dBm (Typ.)

Absolute Maximum Ratings

Storage TEMPErature . . . . ... . oo v oot -62°C 10 +125°C
Maximum Case TeMPerature . . . .. ... .. owovunenn e e noenann 125°C
MaXimirn' D VOolta88 . v« v s oo 0% wimis sis s wos sisns sn sie s simcevce +21 Volts
Maximum Continuous RF Input Poveer. . . .. ... oo oo oo e o +13 48m
Maximum Short Term RF Inpui Fower {1 Minute Max.). . . ........ +50 Milliwatts
Maximum Peak Power . . . . . oo e e e e e 0.5 Watt

{3 psec Max.)
”S'* Series Burn-ln Temperature(Case) . .. ... .. .. ... ...... o «.... 125°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C
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WJ-A76

5 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
28dB (TYP.)

e HIGH OUTPUT LEVEL:
+15dBm (TYP.)

e HIGH THIRD ORDER |.P.:
+28 dBm (TYP.)

e WIDE POWER SUPPLY RANGE:

+8 TO +16 VOLTS
Specifications®
Characteristics Typical o° -50"%“"2?:; . 485°C
Frequency (Min.) 3-600 MHz | 5600 MHz | 5500 MHz
Small Signal Gain (Min.) 28.0dB Z27.0dB 26.0 dB
Gain Flatness (Max.) 0.3 al | +1.0dB £1.0d8B
Noise Figure {(Max.) 47 dB 55dB 6.0dB
Power Output at 1 dB Compression (Min.) | +15.0 dBm [+14.0dBm | +13.5dBm
VSWR (Max.) Input/Output <1.56:1 1.9:1 2.0:1
DC Current (Max.) at 15 Volts 62 mA 65 mA 68 mA

*Measured in a 50-ohm system at +15 Vde Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . . . .. ... ... ....... +49 dBm (Typ.)
Second Order Two Tone InterceptPoint . . . .. ... .. ........ +44 dB8m (Typ.)
Third Order Two Tone InterceptPoint . . . . .. ............... +28 dBm (Typ.)

Absolute Maximum Ratings

Storage TEMPErature . . . . ..o oo i e e e -62°C to +125°C
Maximum Case TEMPerature . . . . . . . & o v it ve e it e e e e s ee e 125°C
Maximum BDCVoltage . .. ..o .oa@re 5uis o 53 5w aie o 0% s £eiais +17 Voits
Maximum Continuous RF Input Power . . . . ... . ...t innnnn.n +6 dBm
Maximum Short Term RF Input Power (1 Minute Max.). . ........ +100 Milliwatts
Maximum Peak Power . . ... .. .. .. ... .. .. 0.5 Watt

(3 usec Max,)
*S" Series Burn-In Temperature (Case) . . . . .- .. .o in oo i 125°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance az 25°C Typical Automatic Test Data
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WJ-A77

5 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN: 16.0 dB (MIN.)

e HIGH OUTPUT LEVEL:
+16 dBm (MIN.)

e HIGH THIRD ORDER I.P.:
+30 dBm (TYP.)

e | .OW VSWR: 1.3:1 (TYP.)

e WIDE POWER SUPPLY RANGE:
+8 TO +15 VOLTS

Specifications *

- . G teed
Characteristics Typical 0° -50° cuara.;::c _+85°C
Frequency (Min.) 2:600'MHz | 5-500 Mikz | 5500 MHz
Small Signal Gain (Min.) 165d8 | 15.0dB! 15.0 dB
Gain Flatness (Max.) < #0348 0.7 dB 1.0 dB
Noise Figure (Max.) 5L dB 6.0 dB 6.5 dB
Power Output at 1 dB Compression (Min.) | +16.5dBm | +15.0 dBm | +14.5dBm
VSWR (Max.) Input/Output 1.3:1 1.7:1 2.0:1
DC Current (Max.) at 15 Volts 50 mA 53 mA 56 MmA
*Measured in a 50-0hm system at +15 Vdec Nominal.

Mote: 1. Specification guaranteed at 25°C.
Typical Intermodulation Performance at 25°C
Second Order Harmonic Intercept Point . .. ... .............. +49 dBm (Typ.)
Second Order Two Tone Intercept Point . .. . . .. ... ........... +43 dBm (Typ.)
Third Order Two Tone Intercept Point . . . . .. . ... _ ... ... . ... +30 dBm (Typ.)
Absolute Maximum Ratings
Storage TEMPErature . . . .. .. .cooo it e -62°C 10 +125°C
Maximum Case Temperature . . . . . . ...t tv i oo o 126°C
Maximum DC Voltage . . ... o000 i cn ie e i e s v ve s s s aas +17 Volis
Maximum Continuous RF InputPower. .. .. .. ... ... onn.. +13dBm
Maximum Short Term RF Input Power (1 Minute Max.). .. .. ... .. +1006 Milliwatts
Maximum Peak Power . . . . ... ... .. e e e e 0.5 Watt
(3 psec Max.)
"S* Series Burn-In Temperature (Case) . . . .. ... ......... . 125°C

Weight zpproximately 2.0 grams (0.07 0z.)
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Typical Performance at 25°C  Typical Automatic Test Data
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WJ-A77-1

5 TO 600 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH OUTPUT LEVEL:
+16 dBm (MIN.)

e HIGH THIRD ORDER I.P.:
+30 dBm (TYP.)

o EXTENDED BANDWIDTH:

5-600 MHz
e WIDE POWER SUPPLY RANGE:

+8 TO +15 VOLTS
Specifications *
Characteristics Typical o’ -5 Uoi"arﬁg?fg 485°C
Frequency (Min.) 2-700 MHz | 5-600 MHz | 5-600 MHz
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5dB
Gain Flatness (Max.) 10.3dR | 0.7 dB +1.0dB
Noise Figure (Max.) 50dB 6.5dB 7.0dB
Power Output at 1 dB Compression (Min,) | +16.5 dBm | +16.0 dBm | +14.5dBm
VSWR (Max.) Input/Output <1.56:1 1.8:1 2.0:1
DC Current (Max.) at 15 Volts 50 mA 53 mA 56 mA

*Measured in a 50-ohm system at +15 Vdc Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . . . ... .. ...... . .... +49 dBm {Typ.)
Second Order Two Tone InterceptPoint . . . . ... ... . +...... +43 dBm (Typ.)
Third Order Two Tone InterceptPoint . . . .. ... ............. +30 dBm (Typ.)

Absolute Maximum Ratings

Storage TeMPRrature <. ... .. cu oo v sv  AO: v v 00 2w o -62°C to +125°C
Maximum Case TeMPerature . . . .. .. .. ..vevon oo 125°C
Maximum DC Voltage . . . . ... .. ...t +17 Volt
Maximum Continuous RF Input P:\.car ......................... +13w8m
Maximum Short Term RF Input Power (1 Minute Max.). . ... ..... +100 Milliwatts
Maximum Peak Power . . . . ... .. ... e 0.5 Watt
{3 psec Max.)
S’ Series Burn-In Temperature (Case) . . .. ...... ... ... ... . ..... 125°C

Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 23°C Typical Automoaiic Test Data
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WJ-A78

5 TO 300 MHz

TO-8 CASCADABLE AMPLIFIER

® HIGH DYNAMIC RANGE: +114 dBm

(1 MHz BAND)

e HIGH OUTPUT: 19.5 dBm (TYP.)

® LOWNOISE: 45dB (TYP.)
e H|GH THIRD ORDER IP:

+33 dBm (TYP.)

Specifications* Outline Drawings
= A78
Characteristics Typical o oGuaranteadﬁ °
0 -50C -S4 C-+485C 045
— DHA. e
' = 4n |
0200 ' - 00250631
Frequency (Min.) 2-350 MHz 5-300 MH: 5-300 MHz - .'-?fa' _r E}
— 00
Small Signal Gain (Min.) 14.0 dB 13.0dB 12.6dB 0185 + 0015} P 0018 ‘3 045) DA
1470) 5 uam} |_ . APINS
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB omcomo _ O
DiA:BC | _GRouND
(NPT T
Noise Figure (Max.) 45d8 5.5d8 6.0 d8 O S
DA e l
: A L2
Pamaor Onifpiitat1 dB 19.5 dBm 18.0 dBm 17.5 dBm PVREoom /N #=¥
Compression (Min.) w9 S
2
VSWR (Max.} Inpu‘u‘Output <1.7:1 1.9:1 2.0 DIMENSIONS ARE 1N INGHES (MILLIMETERS)
£ 005 {13 UNLESS OTHEMYISE SPECIFIED
DC Current (Max.) at 15 Volts 65 mA 69 mA 72 mA

* Measured in a 50-ohm system at +15 Vdc Nominal,

CA78
Typical Intermodulation Performance at 25°C | ot
4 T Teos
Second Order Harmonic InterceptPoint . .. .......... .... +60 dBm (Typ.) T
T
. - (540 "% '__-_;
Second Order Two Tone InterceptPoint . . . ............... +45 dBm (Typ.) T N i L
Third Order Two Tone InterceptPoint . . . ... ovvvvnnnnnn. +33 dBm (Typ.) < 0978 2yp o pragss
0500 0400 {9 52) s
- - (12.70) ('l 83)
Absolute Maximum Ratings = " DC BIAS - °”‘F“'r‘: -
de y— 1
Storage Temperatlure . . . o oo v v inevnneesnannnrsnnnnns 62°Cto +125°C 1< [ar COTNECTON T T 1o
o f 1 43)
Maximum Case TEMPErAtUre . . .« .o v vt en i eeea et ca i insnnans 05°C | I“;‘% et el ‘ J Ly
MaximumDCVoltage . . . oo v v v ittt i it i e e san +17 Volts [ r.eoummﬁ n:?a %Ez‘sc: \"“ VTRV
Maximum Continuous RF INpUt PEVr « o v v v e v eeneee veeenennn +13 dEmi f.,‘s'?} J ??g'ﬂﬂﬁf%’éu,}‘u_,s s
Maximum Short Term RF InputFawer. . .. ...ovvnnvennn s +100 Milliwatts T Al
(1 Minute Max) 532005 DL omsae
Maximiom: Peak POWEE.. @3FPu:s ws s ees 53 s sroiwinieie oo a0 siwisias 2% 0.5 Watt e (6
{3 PSEC NIax‘) DIMENSIONS ARL IN INCHES IMILLIMETERS)
8" Series Burn-In Temperature (Case) . . . ... ovvnenennnnecnenn . 100°C R LES ORISR0
- . Wi EJ\.l“lllllrl.:l':.'l. wha St ) ow v bors BAA (ree o oglieg a0
Welght anfOXImale]\/ 20 grams {00? DZ'} e s 07C g 55 ahiars £argn Sem Camcatond Tt Fiom iyl Sy
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Typical Performance at 25°C

Gain
o 15
b
z 1
<
a 13
510 100 150 200 250 300
FREQUENCY - MH2
Noise Figure
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w e —
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2 510 s 100 150 200 300
FREQUENCY - MHz
Power Qutput*
€ 205
=
© +85°C
. 200 2
F p—
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= -55°C
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FREQUENCY - MHz
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VSWR
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>
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510 100 150 200 250 300
FREQUENCY - MHz
Intercept Point
e
a ~—~—L —1 ?'\
z 501 ————1— 2ND HARMONIC 1
2 ol 17
E a0|__2NO ORDER TWO-TONE-/
“ 3RD ORDER TWO-TONE -
Z 15 RN
[y a— e —
£ ol
1050 100 150 200 2% 300

FREQUENCY - MHz

Typical Automatic Test Data

Vec = +15 Vde
FREQUENCY VSR VSHE GARIN
hHZ 1 out oe
2.0 1.8 1.6 4.1
10.0 1.2 1.2 13,9
$0.0 1.2 1.2 14,9
160.0 1.2 1.2 13.9
130.0 1.2 1.0 13.9
280.0 1.2 1,2 13.9
230.0 1.3 .2 13.8
300.0 1.3 1.3 13.8
3%0.0 1.9 1.3 13.2
400.0 1.€ 1.4 13.6
Linear S-Farameters
FREQUEKCY s11 s21
2 HAG ARG HAG fANG HAG
1.0 08,509 -54 4,77 -138 0,07
2.0 08.243 -63 5.06 -164 Q. 1!
10.0 0.098 -33 4,97 -180 0.12
$0.0 0.084 =33 5.60 17@ 0,12
109.0 0.074 -42 4,96 15?7 Q.12
150.0 8.093 -89 4.93 143 0.13
2€0.0 0.093 =101 4.94 133 b )
2%0.90 0.116 =123 4,92 120 3.13
308.0 0.149 -148 4.92 10? Q.14
3%0.0 0.204 -163 4.86 9 Q.14
400.9 9.229 179 4.7€ el ] 2.18
Vee = +12 Vde
FREQUENCY VERR VSHR GRIN
HHWZ In ouT ;]
2.9 1.6 1.9 14.0
10.9 1.2 1.2 13.8
%0.0 1.2 1.2 13,9
100,09 1.2 1.2 13.9
150.0 1.2 1.2 13.9
200.0 1.5 1.2 13.8
250.0 He 1.2 13.7
300.0 1.4 1.3 13.6
3%0.0 1.6 1.4 13.5
400.0 1.7 1.4 13.3
Lincar S-Parameters
FREQUENCY st 321
MHZ G ANG MRG ANG NAG
1.0 0.486 -56 4.8¢ -141 0.07
2.0 0.234 -62 $.00 -16% L3
10.0 0.102 =34 4.91 180 DN ¥4
%0.9 0.690 ~3? 4.94 169 .12
100.0 8.081 ~49 4,95 156 9.12
150.0 0.107 -83 4,93 141 0.13
200.0 2.114 -107 4,88 123 9.13
2%90.0 9.141 -128 3.8¢ e Q.14
3ce.o 8.179 =152 4.80 194 0,14
3%0.9 8.248 -169 4.78 88 8.1%
400.0 0.268 7S 4,65 ? 0.1%
Vcc =+5 Vde
FREQUENCY YUk YSAR GARIK
MHZ m eJT B
2.0 1.€ 1.6 13.5
18.0 1.3 1.3 13.3
$0.0 1.3 1.3 13.3
100.0 1.3 1.3 13.2
150.0 1.9 1.3 13.1
200.9 1.6 1.3 13.8
2%0.0 1.7 1.4 12.6
300.0 2.0 1.4 12.3
%, 2.3 1.8 11.9
400, ¢ 2.5 1.6 11.3
Linear S-Parameters
FREQUENCY <11 $21
L1 hAG RKG [ R/KG [ XA
1.0 0.433 -3 4.€7 ~14% 0.08
2.0 0.234 -33 4,72 -167 Q.12
10.0 0.132 -28 4.04 179 0.12
50.0 9.130 -45 4.62 167 0.13
100.0 0.135 -69 4.57 151 0.13
130.0 8.18¢6 -102 3.43% 134 0.14
200,90 9,220 -126 4,48 122 0.14
2%0.0 0.2€9 -146 4, 106 0.15
300.0 0.327 ~167 4. 90 0.16
3%0.0 .398 176 76 0.17
400.0 8.420 169 6t 0,17

s22
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WJ-A79

5 TO 250 MHz
TO-8 CASCADABLE AMPLIFIER

e HIGH DYNAMIC RANGE:
+114 dBm (1 MHz BAND)
e HIGH OUTPUT POWER:
+22 dBm (TYP.)
e HIGH THIRD ORDER I.P.:
+36 dBm (TYP.)
e |OWNOISE: 5.2 dB (TYP.)
e WIDE POWER SUPPLY RANGE.:
+5 TO +15 VOLTS

Specifications*

Characteristics Typical o _500(;“3'1223:; P,
Frequency (Min.) 2-300 MHz | 5-250 MiHz | 5250 MHz
Small Signal Gain (Min.) 14 dB 13.0dB 126 dB
Gain Flatness (Max.) <+0.2dB | +0.7.dB 1.0 dB
Noise Figure {(Max.) 5.2 dB 6.5dB 7.0dB
Power Output at 1 dB Compression (Min.) | +22.0 dBm | +20.0dBm | +19.5 dBm
VSWR (Max.) Input/Output < 115 1.8:1 2.0:1

DC Current (Max.) at 15 Volts 88 mA 93 mA 98 mA

*Measured in a 50-chm system at +1% Vde Nominal,

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint . . . . ... .............*56dBm;(Typ.)
Second Order Two Tone Intercept Point . . . . .. .. ... . .......+52dBm (Typ.)
Third Order Two Tone InterceptPoint . . ... ................ +36 dBm (Typ.)

Absolute Maximum Ratings

Storage Temperature . . . . ... .. ...... o -62°C 10 +125°C
Maximum Case TEMPBrature . . . . ... .. oot e 105°C
MaXinBnm DCMOMEEE . von cn ans 2@0es sow wim s sns 08 sus a3 wime o 608 +17 Vol
Maximum Continuous RF Input Powser . . . .. .. ... ... . .. ......... +13 dizm
Maximum Short Term RF Input Power (1 Minute Max.). ... ... ... +100 Milliwatts
Maximum Peak POWer . . . 0. vt e i i i e v e v s e s 0.5 Watt

(3 psec Max.)
*$* Series Burn-In Temperature (Case) - . . .. ... ....... ... ... 100°C

Weight approximately 2.0 grams (0.07 oz.)
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Outline Drawings
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Typical Performance at 25°C Typical Automatic Test Data

Gain VBC =12V Vcc =%V

FRED LISLIF: USHP GrIH FFED VLR [R5 GAIN
1z o ot I (AN ™ GUY on

3
: | 0. 1.2 1.2 139 o, .3 1.3 b
Z nl e B 50, 1.0 td 11,0 190, i.4 L :3.3
& -+55°C 200, 1.4 1.5 L T 200, Lo L 13,8
o0, 1.6 e 130 e 1 8 .8 .9 1.8
= 00, 1.8 1.0 {A.p . UL I | 2.0 e
s10 50 10 B i S0, 2t PR R 30, o.4 2.3 136

FREQUENCY. - Mz

Noise Figure

i _ FREO USIR USHe oA N URIE URP GO
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2 | i 150, 1. L5 128 o, .2 .20 10
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2 L1 evd] 0. 2.4 g2 i:e O SF
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. Linear S-Parameters
Power Qutput
p ] Vee =15V
AN i
= = FRED 11 st o sz
B L s — e 6 e 1¥IG 1 e s G G
E N — —_-/— — w00, 00 =281 e Y oamie .t 3,9 a
8 o 0. .43 -15LT 50007 1348 .12 BT 0
. M . _ D0, .17 -137.8 =63 121.7 .14 ~a,4 4
2 800 Lo elAf.e S1D oLt G150 -13.2 g
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- T T, a0 6.4 5,06 L8 17 =2d,4 a
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i J

3o # L] o 50
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7o N
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o 60 i } i 1
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WJ-A81

20 TO 250 MHz
TO-8 CASCADABLE AMPLIFIER

® HIGH REVERSE ISOLATION:
=29 dB (TYP.)

e HIGH GAIN: 25dB (TYP.)

® HIGH EFFICIENCY: 35 mA
CURRENT DRAIN

e HIGH LEVEL OUTPUT:
17 dBm (TYP.)

® | OWNOISE: 3.0dB(TYP.)

Specifications®
Guaranteed

Characteristics Typical 0°-50°C -54°C - +85°C
Frequency (Min.) 10-300 MHz 20-250 MH: 20-250 MHz
Small Signal Gain (Min.) 26.0 dB 23.5.dB 23.0dB
Gain Flatness (Max.) 0.3 dB +0.5dB 0.7 dB
Noise Figure (Max.)

3.0dB 3.5dB 4.0dB
Power Outputat 1 dB 17.0 dBm 16,0 dBm 16,5 dBm
Compression (Min.)
VSWR (Max.)

Input <1.4:1 1.9:1 2.0:1
Output <1.4:1 1.9:1 ! 2.01
DC Current {(Max.) at +15 Volts 35 mA 37 mA 38 mA
*Measured in a 50-chm system at +15 Vdc Nominal.
Typical Intermodulation Performance at 25°C
Second Order Harmonic InterceptPoint . ... ..o v v v v v v enn >40dBm (Typ.)
Second Order Two Tone InterceptPoint . . . ... ....oov . >35dBm (Typ.)
Third Order Two Tone InterceptPoint « . . .. . oo v i i innnn 28 dBm (Tynp.)
Absolute Maximum Ratings
Storage Temperature:; <.« .5, Cr va's +5 &s sa'wals 55 53 s wiais 55 o -82°C to +125°C
Maximum Case TEMPEratort . « . v v vt o vt et s e e et e et ee s 125°C
Maximum DCVOItage . . . v o v v v in et s mans e senamaenn e o +17 Volis
Maximum Continuous RF InputPower .. ... ... ..t ninn.n +10 dBm
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts
Makinim PRAK POWRE v« oo wa wnam os o snane s s ans e POVE-& s wod i 0.5 Watt
(3 usec Max.)

8" Series Burn-In Temperature (Case) . . . . .. .ot iinennnenn +125°C
Weight approximately 2.0 grams (0.07 0z.)

208

Outline Drawings
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Typical Performance at 25°C

Gain VSWR Reverse Isolation
@ 32
[-3 - -
27 o oM I +25°C Y
L - o ount - -
o YV M s § \ 4-5°C s 2 3
2% —f g 520 [T - =
- s e £ 2 - 3
fnlZ . 10 =S gy
S P =B Sty = 1020 50 100 200 300 400 -
i +85°C FREQUENCY - MHz ;’5’
102050 100 200 300 400 & 28
-+
FREQUENCY - MHz <30 y 500 P 10 160 200 300 400
Noise Figure 20 /i Shudhid N7 FREQUENCY - MHz
S - \" "‘ 7: 7 -
t ;_’:“*—"”‘ ‘ZSOC
- =1 I.O
=4 ° 10 160 200 300 400
e S ey o FREQUENCY - MHz
‘3 3
. -
w2 L tatercept Point
S 10 100 400
FREQUENCY - MHz £
g 50 2ND HARMONIC / !
! %4
Power OQutput* Za0 1T _~
£ 2ND ORDER TWO-TONE
E 18 3 g 30
& +25°C E 1 N
i t’.‘ ™ <] 3RD ORDER TWO-TONE —
'5”[_5‘5%:._.~s =N & 20 Attt i
1= R —---:-0: L ‘fi‘ %*\ ; 10 1 460
3 15 f====r — n = FREQUENCY - MH2
e +85°C
s LIt
2 10 100 400
FREQUENCY - MHz
* at 1 dB Gain Compression
Typical Automatic Test Data
Ve = +15 Vde
FREQUENCY VSHR YSKR GAIN REV-IS0
MH2 IN out 2] d¢8
. .9 1.2 24.6 29
;g.g :.4 1.2 25.9 gg
50.0 1.2 1.2 28.1 02
160.0 1.2 1.3 25.2 P2
150.0 1.3 1.3 2s.2 BN
200.0 1.9 1.4 25.4 04
239.0 1.6 1.6 25.6 280
390, 1.9 1.8 235.8 200
Linear S-Parameters
FREQUENCY s11 21 s12 822
MHZ KAG ANG KRG ANG HAG RNG NAG ANG
$.0 9.5%8 -6 15.39 ~139 0.04 -9 0.087 =43
10.0 9,312 ~86 16.98 -161 0.93 -12 2,093 -122
20.0 0.17% -109 17.76 -1?6 0.03 -11 2,101 -162
9.0 9.08¢ =161 17.98 169 0,03 -12 P.1es 153
108,90 9.094 129 18.19 149 0,03 -5 0.141 1e2
130.0 0.129 100 18.26 128 .03 -k 0,143 Se
200.0 0.186 4 18.71 112 0.03 -56 0.17% 10
2%0.0 0.239 3 18.98 93 .23 -47 0.228 -26
300.0 8.318 36 19.60 73 8.084 =61 0.278 -6
3%.0 B.41 20 20.10 s2 09.24 -?? Q.360 -92
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WJ-A81-1

20 TO 250 MHz
TO-8 CASCADABLE AMPLIFIER

® HIGH REVERSE ISOLATION:
=20.0dB (TYP.)

® VERY LOW NOISE: <25dB (TYP.)

® HIGH GAIN: 24.5dB (TYP.)

® HIGH EFFICIENCY: 25 mA
CURRENT DRAIN

e MEDIUM LEVEL QUTPUT:
12.5 dBm (TYP.)

Specifications*
Guaranteed
Characteristics Typical 0° -50°C -547C - +85°C
Frequency (Min.) 10-300 MHz | 20-250 MHz 20-250 MHz
Small Signal Gain (Min.) 245 dB 235¢B 230 dB
Gain Flatness (Max.) #0.3dB z0.5d8 +0.7 dB
Noise Figure (Max.) <26d8 | 3.2d8 3.7d8
Power Output at 1 dB &
Gompression: (W) 12.5 dBm 11,5 dBm 11.0d8m
VSWR (Max.)
Input RH 1.9 2.0
Qutput 1.6:1 1.8 2.0:1
DC Current (Max.) at +15 Volts 25 mA 27 mA . 29 mA
1

*Measured in a 50-0hm system at +15 Vde Nominal.
Typical Intermodulation Performance at 25°C
Second Order Harmonic InterceptPoint .. ... . ... vunnn >33dBm (Typ.)
Second Order Twe Tone InterceptPoint . . .. .. ............ _>27 dBm (Typ.)
Third Order Two Tone Intercept Point . . .. . o oo v v i v nens >23dBm (Typ.)
Absolute Maximum Ratinus
Storage TEMPErature . . .o« oo st v v e v v amesnonoenenann 62°C 1o +1 za;c
Maximum Case Temperature . . . . . o v o v o v v i ve e incenoraennenenss 126°C
MaximumDCVoltage . . . v oo v v et e e annnneesneassss 17 Volts
Maximum Continuous RF fnputPower. . . . ...« o i +10 dBm
Maximum Short Term RF Input Power (1 Minute Max.) ........ - 50 Milliwatts
Maximum Peak Power . . . .« i v v it i ciiv i onnans @) v 0.5 Watt

(3 usec Max.)
“S" Series Burn-In Temperature (Case) . ..« v v v v v v ie cinn e seenns +125 C
Weight spproximately 2.0 grams (0.07 0z.)
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QOutline Drawings
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CA81-1
o |.. 0.820
{ | {20.82)
1000 €
(25, 40) i
i - FRODUCT LABEL AREA

| 120875 1yp () pLaCES

0.5 [0 I T+ 0310
e
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Typical Performance at 25°C

Gain VSWR Reverse Isolation
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Typical Automatic Test Data
Ve = +15 Vde
FREQUENCY VEHR WENR CRIM AEV-150
MHZ i) ouT bl ] a8
198.9 1.8 1.2 24,2 o3
20.9 .4 1.1 24.5 27
s0.2 1.1 1.k 24.6 29
ied.@ 1.1 1.2 24.7 29
158.98 1.2 1.3 24.8 29
280.9 1.3 1.3 24.8 26
258.2 1.5 1.6 24.% =9
jee.0 1.7 1.6 25.2 an
Linear S-Parameters
FREQUENCY s11 521 s12 &
HHZ HAG RMNG HRG ARG MAG nYG HAG ANG
.0 0,500 =55 14,53 =143 D, 04 -8 0,145 =19
8.0 8.282 -66 16,24 -164 a 03 -3 0.086 =47
20.8 0.149 =59 16.78 =177 2,83 =12 B.e40 -32
0.8 0.0%4 =51 17.83 167 a3 =14 B.029 e
180,98 0,055 a0 17.17 147 2,03 =24 @.081 29
130,0 0.078 4% 17.87 133 2,03 =34 B, 146 7
200,90 0.138 42 17.46 A1 0,03 =49 2,186 -22
250.9@ 2.191 33 17.49 L9 =58 B.224 -59
300.0 g.278 24 18.18 &8 2,083 -T4 0,242 -85
350.8 8.368 14 18.%s 43 0,02 =92 B.2886 =127
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WJ-A81-2

20 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

HIGH REVERSE ISOLATION:
>29dB (TYP.)

e HIGH EFFICIENCY: 29 mA
CURRENT DRAIN
e HIGH LEVEL OUTPUT: 15.0 dBm ITYP.)
o | OWNOISE<35dB (TYP.)
® HIGH GAIN: >22.0dB (TYP.)
Specifications™ Qutline Drawings
o 3 Cjuaranteed . . AB81-2
Characteristics Typical 0 -50¢C 94 C-485C
‘ | ..1 “'1_:"‘"% DA =
Frequency (Min.) 10-500 MHz | 20-600 MH: 20-500 MHz __:us'g)h i i--nUQEtD-K!J
- l — =
Small Signal Gain (Min.) >22.0dB 21.5d8 21.0dB il 00" 045 bia
(430) "l 4PINS
Gain Flatness (Max.) +0.2 0,5 *0.7 0300+ 0,010 ;
| wA BE ] [~ crouno
Noise Figure {MBK.] SMOHM INPUT . ‘__.-'—zmﬁiu UUT.?‘UI
20-300 3.5 dB 4,0 dB 45 dB A {
300-500 4.0 dB 4548 5.0 dB vt —— TR a e
[0.79) N,
Power Output at 1 dB 15,0 dBm 14,0 dBm 13.5 dRu, _ s
Comprasiou {ViL et
VSWR (Max.) Input/Output 151 1.8:1 2.0:1
CAB1-2
DC Current (Max.) at 15 Volts 29 A 31 mA i 33 mA
*Measured in a 80-ohm system at +15 Vide Nominal.
T PRODUCT LABEL AREA
Typical Intermodulation Performance at 25°C 0500 o4 (57 P 0 PUAGES 0.310
Second Order Harmonic Intercept Point . . ... ............. 40 dBm (Typ.) vam e 0C BUS “”"‘”'1-” o
Second Order Two Tone Intercept Point . . . .. ... ......... 35 dBm (Typ.) — “—?— — 0 ¢ L
Third Order Two Tone Intercept Point . . . v v v v v v v e v s 28 dBm (Typ.) r @ [ HF CONNECTOR RRYL]
- oy B 0310 INPUT Sml ME;SGENKEIJ i Etuﬂ 43)
7. &
Absolute Maximum Ratinge ‘ Mnum:m Jm sa %%?p - T aves
Storage Temperature . . .. .. oo 55 e e vnnae it an e 62°Cto+1285C WA A '_ /- MOIENE
Maximum Case Temperature . ... . . oo v i ine e nnans 126°C ) j T
Maximum DC Voltage . . . o iv vt iv et e s vesenen i +17 Volts o410 0010 ’ 6350+ 0010
Maximum Continuous BE (iput Power . . ..o v v vnn e v on e +10 dBm 0T 0B) g ) --f B2+ 0.25
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts {“”
Maximum Peak POWEE . . . v oo vt e ee et e e et ie e e as 3 O.EMWat;t B L
(3 psec Max.
*'S" Series Burn-In Temperature (Case) - « v v v v v v ov v e v eie i vn v +125°C
Weight approximately 2.0 grams (0.07 oz.) e i e o oA T il
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Typical Performance at 25°C

Gain Power Output*® Intermodulation
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Typical Automatic Test Data
Vcc = +15 Vdc Linear S-Parameters
FREQUENCY VSHR VEWR GAIN FREQUENCY s11 521 812 s22
HHE m auT dap MHZ MAG ANG MAG ANG HMAG SN MAG ANG
10.0 1.2 1.5 22.9 10.0 <108 -64 14.008 ~-169 a2 i1 =194 11
20.0 1.1 1.3 21.1 20,0 - 048 -68 14.631 =170 V029 & 128 123
50.0 1.0 1.2 23.5% 50.0 ~O17 10 14.882 169 LU0 -5 072 117
100.0 1.1 1.1 21.4 100.0 . 058 =4 14.867 153 .,029 -18 085S 109
150.0 1.2 1.2 23.2 150.0 076 52 14.706 139 028 =34 076 103
200.0 1.2 1.2 23.3 200.0 110 47 14.573 12% . 028 =31 085 En
250.0 1.3 1.2 23.2% 250.0 126 47 14.474 1da + 026 =40 -095 TG
300.0 1.3 1.2 23.3 IN0.0 151 41 14,619 37 027 -38 094 &5
3%50.0 1.4 1.2 231.1 150.0 <187 34 14.610 83 -026 =35 081 (31
400.0 1.4 1.1 23.% 400.0 <179 Jo 14.81L &7 025 =55 064 LT
450.0 1.4 1.1 23.4 440.0 . 182 23 14.7% 51 024 =73 069 9%
500.0 1.4 1.2 23.2 500.0 «173 17 14 490 33 023 -85 «122 117
550.0 1.4 1.5 22.9 550.0 160 232 4,016 15 022 -97 -21) 114
&00.0 1.4 1.9 22.9 GoD.0 - 160 iz +3.372 -4 <020 =105 -3156 il
650.0 1.5 2.5 2.6 650.0 <197 41 11.976 =22 417 -113 .41 AR
To0.0 1.7 3.4 20.2 T00.0 266 a 10.202 -42 L015 =121 543 73
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WJ-A81-3

20 TO 500 MHz
TO-8 CASCADABLE AMPLIFIER

® HIGH REVERSE ISOLATION:
>35dBm (TYP.)
o EXCEPTIONAL OUTPUT VSWR: 1.1:1 (TYP.)
® | OW NOISE: 3.5dB (TYP.)
® MEDIUM LEVEL OUTPUT: 8.0dBm (TYP.)

Specifications *
Guaranteed

Characteristics Typical 0°-50°C -6a"c - +85°C
Frequency (Min.) 10-500 MHz | 20-500 MHz 20-500 MHz
Small Signal Gain (Min.) 17.0dB 16.0 68 15.5 dB
Gain Flatness (Max.) 10.2 dB 0.5 dB +0,7 dB
Noise Figure {Max.)

20-300 3.5dB 40dB 45dB

300-800 4.0dB 45dB 5.0dB
Power Output at 1 dB
Compression (Min.)

20-500 8.0dBm 7.6 dBm 7.0 a3m
VSWR (Max.)

Input 1.8:1 2.0

Output 1.1: 131 1.3:1
DC Current (Max.) at 15 Volts 29.0 mA 31.9mA 33.0 mA

*Measured in a 50.0hm system at +15 Vide Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic InterceptPoint . . .. .............. 32dBm (Typ.)
Second Order Two Tone InterceptPoint . . . ... ...t 28 dBm (Typ.)
Third Order Two Tone InterceptPatnt . . ... ..., 20 dBm (Tyo.!
Absolute Maximum Ratings
Storage TeMPerature . . .\ e ovc e oo aasasnssiosannsa -62°C 10 +125°C
Maximum Case TEMPerature . o v o v v v v v e v e e oe e sevaaneansnrenn 125°C
MaximumDC Voltage . . o oo v v i it in e i e e cnnannnsons v« +17 Volts
Maximum Continuous RF Power . . . .. .o v ittt inwnn +10 dBm
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts
Maximum Peak POWEr . . . .. o 0ot it it i e i et e e 0.5 Watt
(3 usec Max.)
“S" Series Burn-In Temperature (Case) . « « v v v v v v e ve v ae e eoe cnen s +125°C
Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C

Gain Power Qutput® {ntercept Point
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Typical Automatic Test Data

Vge = +16 Vde Linear S-Parameters
FREQUENCY VSWR VSWR GAIN PREQUENCY 511 521 512 822
MHZ IN our dB MHZ NAG ARG MAG AKG MAG ARG MAG ANG
10.0 1.2 1.2 17.2 10.0 <107 -80 7.404 -168 . 014 13 .070 141
20.0 1.1 1.1 17.5 20,0 .044 -111 7.508 =177 .018 ] . 081 139
50.0 1.0 1.1 17.6 $0.0 .018 126 ?.582 170 «016 -3 036 141
100.0 1.2 1.1 17.6 100.0 .073 78 7.543 158 .01% ~11 .03% 124
150.0 1.2 1.1 17.4 150.0 .098 58 7.451 143 .015 =18 «040 116
200.0 1.3 1.1 17.4 200.0 .123 LN 7.398 130 <014 =24 .041 96
250.0 1.3 1.1 17.3 250.0 +137 33 7.362 117 .014 -28 046 82
300.0 1.3 1.1 17.4 300.0 -147 36 7.427 104 .014 =36 <046 66
350.0 1.4 1.1 17.4 350.0 .157 30 7.389 91 .012 -42 .043 89
400.0 1.4 1.1 17.5 400.0 <138 24 7.465 77 .012 -48 <035 14
450.0 1.3 1.1 17.4 450.0 <144 23 7.442 62 .0112 -83 .027 48
500.0 1.3 1.0 17.3 500.0 .13% 27 7.308 46 010 -64 .0l8 78
550.0 1.3 1.1 17.0 550.0 +147 38 7.075 n .009 =77 PRak k) 127
600.0 1.4 1.1 16.7 600.0 .172 49 6.828 15 .008 -84 <056 129
650.0 1.6 1.2 16.0 650.0 .229 50 6.335 -2 -007 -95 .090 116
700.0 1.9 1.3 15.2 700.0 «312 45 5.774 -19 +005 =20 ~130 108
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WJ-A82

20 TO 250 MHz
TO-8 CASCADABLE AMPLIFIER

@ H|GH REVERSE ISOLATION: |
=>285dB (TYP.)

e HIGH LEVEL OUTPUT:
>20 dBm (TYP.)

® HIGH GAIN: 22.5 dB (TYP.)

® LOW NOISE: 4.0 dB (TYP.)

Specifications*
Guaranter;c!
Characteristics Typical 0°-50°C -54°C - 4+85°C
Frequency (Min.) 20-300 MHz 20-250 MH= 20-250 MHz
Small Signal Gain (Min.) 225dB 218.dB 21.0dB
Gain Flatness (Max.) +0.4 dB | +0.7 dB +1.0 dB
|

Noise Figure (Max.) 4,0dB 4.5 dB 5.0 dB
Power Output at 1 dB .
Compfessiﬂn {Mlﬂ.) 20.0 dBm IQ.O dBm .[8.0 dB8m
VSWR (Max.)

Input 1.6:1 20:1 2.0:1

Output 1.6:1 2.0 2.0
DC Current (Max.) at +15 Volts 50 mA 52 mA i 54 mA

*Measured in a 50-ohm system at +15 Vdc Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point . ... .. ) e D 40 dBm (Typ.)
Second Order Two Tone InterceptPoint . . .. ... .o, 35 dBm (Typ.)
Third Order Two Tone InterceptPoint . . ..o oo v v vvnin e 30 dBm (Typ.)
Absolute Maximum Ratings
Storage TeMPErature . . . v o v v u v v v e a oo an e ansannnnnas s -62°C 1o +125°C
Maximum Case TemPeratiirS . o v v v v e e e s oo e s aaee s arnnnee s 125°C
Maximum DC Voltage ... .. ... v ittt iantisnneansansn +17 Volts
Maximum Continuous RF InputPower. .. ...... . oo +10dBm
Maximum Short Term RF Input Power (1 Minute Max.) ....... . 50 Milliwatis
Maximum Peak POWEr « «x waewan me sre wirm ave avn aie einis s sywscdhs woawie 0.5 Watt
(3 usec Max.)
“S" Series Burn-In Temperature (Case) . . . . . o0 v v i i i n e nnennen s 125°C
Weight approximately 2.0 grams (0.07 oz.)
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Typical Performance at 25°C

Gain Power Output*
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Typical Automatic Test Data
V_ =15
o0 Vdc
FREQUENCY VSHR VSUR GAIN
MHZ I ouT DE
5,00 1.3 1.4 23.4
10.00 pio 32 23.4
20. 00 1.9 Lok 23.5
50,00 3 1ol 23.5
100,08 1.3 1.1 23,7
150. 00 1.4 1,2 23.8
200, 00 1.5 1.3 24.9
250,00 1.5 1.8 24,1
300,00 1.4 2,0 24.0
350,00 1.2 2.8+ 23.4
400,00 i.2 3.7 22.1
Linear S-Parameters
FREQUENCY st s21 s12 s22
MHZ MAG ANG MAG AN MAG ANG HAG NG
5.0 £.133 -85 14.71 -166 2,04 1e 0. 164 100
10.0 9.063 -92 14.83 -175 2. 04 3 a.092 77
20,0 8.822 -121 14,92 178 @.04 -5 8,065 So
50.0 @.948 33 14,95 165 e.04 -12 0.0847 2
100,18 é.112 71 15,24 146 €. 04 -24 0.053 -s2
150,90 @, 163 55 15.50 128 0.03 -32 0.074 -a7
200.0 a.19@ al 15,86 188 e.93 -41 9.122, =-127
250.0 e.203 25 16.10 £ 8.83 -48 8.212 -154
300.0 @.15% 12 15.84 52 ©.83 -52 8,339 =174
350.0 @.851 21 14.76 28 ©.03 -39 8,471 163
400,90 8.058 79 12.73 12 e.03 -85 8.973 144

Intercept Point
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{

[hid]

M,
2nd HARMONIC -
& 60— -
s oﬁ Nl 204 ORDER THO-TONE
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@i{: \'\ S L e —La=
ﬁ "‘"-,,_..-'-_--
=3 —
3td ORDER TWO-TONE —1
We—d5 160 150 100 250 300 350
FREQUENCY - Mz

217



WJ-A82-1

20 TO 250 MHz
TO-8 CASCADABLE AMPLIFIER

® EXTREMELY HIGH REVERSE
ISOLATION >34 dB (TYP.)

e HIGH LEVEL OUTPUT

® HIGH GAIN: >17 dB (TYP)

e LOW NOISE: 4.0dB (TYP.)

e LOW OUTPUT VSWR:

1.3:1 AT

Specifications™
Guarantaed
Characteristics Typical 0° -50°C 54°C - +85°C
Frequency (Min.) 20-300 MHz 20-250 MKz 20-250 MHz
Small Signal Gain (Min.) 18 dB 1€.5dB 16.0 dB
Gain Flatness (Max.) +0,6 dB ‘ *0.7 dB +1.0dB
|

Noise Figure (Max.) 4.0dB 4.5dB 5.0dB
Power Output at 1 dB
comprassion (Min.]' 15.5 dBm 14.0 dBﬂ"l 13.5 dBm
VSWR (Max.)

Input 1.6:1 2.0:1 201

Output T.4:3 1.3:1 1
DC Current (Max.) at +15 Volts 50 mA 52 mA 54 mA

*Measured in a 50-ohm system at +15 Vdc Nominal.

Typical Intermodulation Performance at 25°C

Second Order Harmonic Intercept Point
Second Order Two Tone Intercept Point
Third Order Two Tone Intercept Point

Absolute Maximum Ratings

Storage TemMPeratire . s, oo S@eraais s its &5 oialeiw’s o3 o e slaanales -62° Cto125°C
Maximum Case TempPeratire . . .« oo v v vt v onrennennsnneeenssns 125°C
Maximum DB VOItage « o e et svinon sie siviniois sie sir o pa sinoie sie 20l < 7 Volts
Maximum Continuous RF InputPower. . . .. .. .o vt i v i v nn +10 dBm
Maximum Short Term RF Input Power (1 Minute Max.) ....... 50 Milliwatts

Maximum Peak Power . . . . v oo i ittt it ie et s asnn s iieansn

8" Series Burn-In Temperature (Case)

Weight

218

approximately 2.0 grams (0,07 oz.)

...................
...................

....................

35dBm (Typ.)
30 dBm (Typ.)
28 dBm (Typ.)

{3 usec Max.)

.......................... 125°C

0.5 Watt
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Typical Performance at 25°C
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Typical Automatic Test Data
Ve =15 Vde
FREQUENCY VSHR VSUR GAIN
MHZ N ouT DB
5.20 1.3 1.1 18.5s
10,00 1,1 1.1 18.6+
20.08 1.0 1.1 18,7+
s8. 00 1.1 1.8 18,7+
160,80 1.2 1.8 18,9
150,00 1.3 1.0 19.0%
200.08 1.4 1.1 19.2
250. 88 1.5 1,4 19.3+
380. 88 1.4 1.2 19.4%
350. 00 1.3 1.4 19.0+
400.00 1.2 tL 18.3+
Linear S-Parameters
FREQUENCY s11 s21 s12 s22
HHZ MAG ANG MAG ARG MAG ANG MAG ANG
5.8 8.122 -89 8.4€ ~166 8.02 19 0.0654 126
10.9 8.e57 -10@ 8.53 -175 8.02 -3 8.037 128
20.@ g.021 -13s 8.5 179 8.02 -1 B.e27 1us
50.0 0.039 24 8,52 168 0.02 -11 0.020 152
100.0 0.101 &7 4.78 152 8.82 -28 8.813 -180
158.0 0.145 sa 8.92 137 0,82 -29 0.020 -158
200.8 0.174 30 9,11 121 0.82 -32 6.036 -150
250.8 8.188 10 9.26 193 0.02 -43 0.554 -149
300.8 8.175 -16 9.31 84 8.02 -a7 2,182 -169
350.0 8.137 -51 8.93 63 8.02 -38 6.158 -173
400,82 @.107 -104 8.24 42 2.02 -31 3.192 175
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WJ-A83

10 TO 500 MHz

TO-8 CASCADABLE AMPLIFIER

e HIGH GAIN — TWO STAGES:
30dB (TYP.)

e | OW POWER DRAIN: 65 mW @

5 VOLTS

e VOLTAGE CONTROLLED GAIN:

27 dBTO 34 dB @ Ve =3 TO
12 VOLTS
e LOW VSWR OVER FULL

CONTROL RANGE: < 1.5:1 (TYP.)

Specifications¥*

Characteristic Typical Do_soggaraﬁf;:g C - +85°C
Frequency (Min.) 10-600 MHz | 10-500 MHz | 10-500 MHz
Small Signal Gain (Min.) 30.0 dB 200dB 28.0dB
Gain Flatness (Max.) 0.3 dB 0.5 dB +0.8dB
Noise Figure (Max.) 3.0dB 3.5dB 4.0dB
Power Output at 1 dB Compression {(Min.) | -1.0dBm | -2.0dBm =-4.0 dBm
VSWR (Max.) 