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Model Z10046A High Gain Amplifier
Revised2l1 September 2010

(c) 2010 Jack R. Smith d/b/a/ CliftonLaboratories.

Trademarks and Copyright
Material in this document copyrighted © 2002010Clifton Laboratories. All rights reserved. It is provided to allow the
Z10046Apurchasers to maintain their equipment and such other purposes as may not be prohilyitaw.

Warranty
This warranty is effective as of the date of first consumer purchase.

What is coveredDuring the ninety (90) days after date of purchase, Clifton Laboratories will correct any defects in the
Z10046Adue to defective partgkit or assenbled)or workmanshig(if purchased as an assembled ufiige of charge
(postpaid). You must send the unit at your expense to Clifton Laboratories, but we will pay return shipping. Clifton
[FO2NI G2NASEAQ 61 NNI yiGé& R2 S aingbeit asSdmbhboy we di thauth@iFe8 gadsor Ol o
materials or construction practices.

What is not coveredif the Z10046As purchased as a kit, this warranty does not cover correction of assembly errors or
misalignment; repair of damage caused by misummgligence, or builder modifications; or any performance
malfunctions involving nolifton Laboratories accessory equipmenhe use of acidore solder, watesoluble flux

solder, or any corrosive or conductive flux or solvent will void this warraits/eéntirety Whether purchased as an
assembled unit or as a kit, also not covered is reimbursement for loss of use, inconvenience, customer assembly or
alignment time, or cost of unauthorized servi@amage due to operating th&10046/ear a transmiting antenna is

not covered under the warranty.

Limitation of incidental or consequential damageshis warranty does not extend to ndtlifton Laboratories
equipment or components used in conjunction with our produgisy such repair or replacement is tiesponsibility of
the customer. Clifton Laboratories will not be liable for any special, indirect, incidental or consequential damages,
including but not limited to any loss of business or profits.

Under no circumstances is Clifton Laboratories liable damage to yourequipment connected to theZ10046A
resulting from use of thez10046A whether in accordance with the instructions in this Manual or otherwise.
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Specifications

Plots in this Manual are taken from production units but demonstrate typical, not warranted, performance. Clifton
Laboratoriesoffers an optional measured performance data for any Z10046A amplifier. Contact Clifton Laboratories for
price and availability of measured data.

Overview

Parameter Value \

Dimensions The Z10046A printed circuit board is 3.5 inches x 2.5 inches (88.%&rAmm).
Recommend minimum enclosure height is 1.5 inches (38.1 mm).

DCSupply The Z10046A requires 10.0V at a current (depending upon user selected bias resis|
options) from 320 mA to 400 mA. A suitable 10.0V regulator is supplied with the Z1(
andcan be used with supply voltages of 12.5V to 20V. Proper heat sinking of the 10
regulator is required.

Gain 23.5 dB nominaht 1 MHz

Frequency Range -3 dB points are 50 KidA0 MHZ1]

Intermodulation [2] Both second and third order output intercepts depend upon selected bias resistor

options. OIP2 is typically +87 to +@8m;OIP3 is typically +42 dBm to +45 dBm.

1 dB Compression +24.7 dBm output at 1 MHz.

Point

Input SWR Less than 1.5:1, 300 k3@ MHz
Isolation (reverse Typically 30 dB at 1 MHz

gain)

[1] Frequency response based upon standard transformer ratio of T1=6:6 turns, T2=2:2:4 turns. For improved lower
frequency response, T1 may be increased to 7 turns and T2 wound as 3:3:6 turns. Witthimeges, the3 dB points
become 15 KHz and 40 MHz. Unless otherwise stated, performance data is for standard turns ratio.

[2] Intermodulation measured with test tones of 3007 KHz and 4011 KHz, adjusted for O dBm output (each tone) after 3
minute thermalstabilization period. Second order intercept is a function of amplifier balance which is dependent, to
some degree, upon the care the builder takes in construction and Gp&nS  thérmalizalanceSee plot of typical
OIP2/0IP3 as function of idle cuntdater in this manual.
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Typical Measured Performance Plots

Frequency Response

Noise Figure
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OIP as Function of Idle Current
Test conditions: Test tones of 1007 KHz and 4011 KHz, adjusted in level to achieve 0 dBm output (per tone). Supply
voltage adjusted to vary idle current.
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Assembly

R1, R2 and R4 selection.

The Z10046A uses four Mi@ircuits Gaki4+ amplifier module@ parallel puskpull. TheGaLit n 6% currents

determined by the series resistor string of R1, R3 and R4. Increased bias (lower value R1, R3 and R4) improves
intermodulation distortion performance, but increases current drain and device temperaftietypicaper devicebias
gAOK yn

NI y3S NXzya
current rating.

FTNRY yn Y!

When purchased, the Z10046A is shipped with bias resisetarne of three valus

02

Mnan

Y!

Y!

Bias Resistor Vak* Nominal Idle Current pert  Typical OIP2 Typical OIP3 Typical Tmax (degree

(ohms)(R1, R3 & R4  devicew/ 10V supply(mA) (dBm) (dBm) HC) PCB in open ail
4.02 80 +87 +43 +131F/55
3.32 90 +90 +45 +134-/57
3.01 100 +93 +46 +140/61

SAy 3

0 K

*Resistor valuassumes series RF choke of 2.0 ohms is inserted between 10.0V regulator output and R1, R3 and R4

string.

Unless the particular application requires maximum intermodulation intercepts, Clifton Laboratories recommends 4.02

ohms for R1, R3 and R4, correspmgcto 80 mA/device. Although higher bias current improves performance, increased

operating temperature will reduce component life. (There is some-anitnit variation in idle current, OIP2, OIP3and

Tmax. The values in the table are representative, bbatreot guaranteed.)

T1 and T2 Turns Ratio

(da™y

If improved performance below 50 KHz is required, and if some loss in gain above 30 MHz is acceptable, T1 and T2 m

be modifiedwith additional turns

Standard Design Extended Low Frequency Performance
Response Response
Transformer | Turns Ratio -1dB -2 dB -3dB Turns Ratio -1dB -2 dB -3dB
T e iflar g d | S7KHE | 38Kk | o7k R TEL o S KHe | 20KHz | 15KH:
. . 33 MHz 48 MHz 61 MHz . . 28.8 MHz 39.2 MHz >40 MHz
turns singlewire turns single wire

Sufficient wire is provided for either the standard design or the extended low frequency performance design.
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Component Location (bottom and top)
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Z10046A Copper Foil Thickness. The Z10046A PCB is constructed with copper thickness three times that of a

typical PCB. This is done to aid thermal tracking eb/@1necessary for best%rder intermodulation performance.
From the prospective of the builder, the extra copper thiclesjuires a larger soldering iron and possibly a higher
temperature setting han used for normal printed circuit board assembly, particularly when soldering ground pads.

Recommended Assembly Order

Printed Circuit Board Assembly

%0

%0
%00
%00

Bottom PCB Surface

Note: RV2 is not used.

Install C19, a 10uF capacitor, marked 10 EHA. The negative

terminal of C19 is identified by the black stripe. Observe

polarity when installing C1% you have it, a small amount of liquid
electronics grade solder fluxcanbeldp A SR (2 / mpQa LI RAD

L dzaSR I &aLINAy3 Of20KSaLAYys:I gAGK 2yS aAR% O
hold small parts in place while soldering.

InstallC9, a 1uF ceramic capacitor. This component is hot marked.
Install C10, a 10pF ceramic capacitor. €himponent is not marked.

Install R1, R3 and R4. The value of these three resistors depends upon the idle current option ord
time of purchase. Possible values ar@2bhms (marked 482), 3.32 ohms (marked82) and 301
ohms (marked 3&1).
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