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Appendix F Z10042A Performance Increased Gail..............ooeeiieeeevvvvvivivvvemmmmmmme e A8

Applicability of Manual

This manual applies to the Z10042A printed circuit board revision 1.2 and later. The circuit board
revision is silk screened on the PCB, just below the model number.

Z10042A Norton Amplifier
Rev 1.2
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Model Z10042ABroadband Norton Amplifier
Revisedll September 2010

(c) 20 Jack R. Smith d/b/a/ Clifton Laboratories.

Trademarks and Copyright

Material in this document copyrighted © 2010 difton Laboratories. All rights reserved. It is

provided to allow the Z10042A purchasers to maintain their equipment and such other purposes as
may not be prohibited by law.

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

What is covered: During the ninety (90) days after date of purchase, Clifton Laboratories will

correct any defects in thez10042Adue to defective parts or workmanship(if purchased as an

assembled unit)free of charge (postpaid). You must send the unit ayour expense to Clifton

, AAT OAOT OEAOh AOO xA xEI1l DBAU OAOOOI OEEDPPEI C8 #1 |
defects caused by your incorrect assembly or use of unauthorized parts or materials or

construction practices.

What is not covered: If the Z10042Ais purchased as a kit, this warranty does not cover correction
of assembly errors or misalignment; repair of damage caused by misuse, negligence, or builder
modifications; or any performance malfunctions involving norClifton Laboratories accassory
equipment. The use of acidore solder, watetsoluble flux solder, or any corrosive or conductive flux
or solvent will void this warranty in its entiretyDamageto the Z10042Aor equipment connected to

it caused by lightning strikes is not covered mder the warranty. 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 service.

Limitation of incidental or consequential damages : This warranty does not extend to non

Clifton Laboratories equipment or components used in conjunction with our productsdny such
repair or replacement is the responsibility of the customer. Clifton Laboratories will not be liable for
any special, indiret, incidental or consequential damages, including but not limited to any loss of
business or profits.

Under no circumstances is Clifton Laboratories liable for damage to your  equipment
connected to the Z10042A resulting from use of the Z10042A, whether in accordance with
the instructions in this Manual or otherwise.
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Safety Information

The Z10042A operates with a usersupplied DC power supply of Bto 15 Voltsat 100 to 120 mA

The Z10042A, although designed as a low signal level preamplifier, is capal@&RF output power
approachingthe 1 watt level. This output power is capable of damaging receivers or the receiver

section of a transceiver or test equipmen) O EO OEA OOA06 O OAORIM4PEAET EQU
is properly connectedto whatever devices it will be used with

The Z10042Ahas no replaceable fuses; rather a selésetting polyfuse limits short circuit current
to approximately 200 mA.

The Z10042Ais designed to be used only with receivéype power levels. It should not be used with
transmitting equipment. Thez10042A3 O | AGE T Ol indt’RE powé B A0d mW+20
dBm). Power in excess of this level may damage Z1®042A0r equipment connected to it, or botkn
addition, since thez10042Ahas appreciable gain, output power levelsfBaient to damage connected
eguipment may occur with input signal levels well below +20 dBm.

Although the Z10042A contains protective measures, all of these protection measures assume that

the Z10042Ais properly grounded and that good engineering practies have been used in its

installation and construction of the ground system. Th&10042Ais not intended to survive a direct

lightning strike to an antenna connected to its input, whether powered up or not. However, the

protective measures incorporated irio the Z10042A3 O AAOECT OET O1 A AEA ET OAA
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General Information and Specifications

Description

4EA OAOI O.71 00117 'ipl EXAEAOOG OAEAOO OI A Al AOGO 1 E
David Norton and described in hidJS Patent N03,891,934, granted June 24, 1975 and now in the

public domain.(! AT BU 1T £ $08 . 1 OOCt thisMamud PMNoton &nplifier PDAT AEQ
permits the distortion reducing benefits of negative feedback to be applied withoumpairing the

Al Pl EEEADSBECDOOA8 (AT AAR . 1T001T1T AiDPIEEEAOO AOA Al <

The Z10042Ais a broadband 60 KHz to 30 MHz) Nortonstyle amplifier providing 11 dB gain
(other gain values are possible) with very high 8 order and 2nd order interm odulation intercepts,
IP3 and IP2, respectively, with a noise figurerell below 2 dB over the range 1630 MHz The
Z10042Ais designed for either indoor or outdoor use, with DC power supplied through either
separate connections or duplexed over the outputoaxial cable. Optional indoor and outdoor die
cast enclosures are available for thg10042A

The Z10042Ais derived from the Norton Amplifier developed by Dr. Dallas Lankford and described
in his publication Common Base Transformer Feedback Norton Ameitj dated 8 June 1994,
revised 21 May 2007, available at

TheZz10042Ai T AEEAEAO $08 , AT EEI OA60 AAOECT ET OAOAOAI O,

9 Automatic input disconnect upon DC power removahlong with over-voltage gas trap
protection

Improved performance below 500 KHz.

Over voltage and reverse voltage ptection on the DC Power.

DC power either separately or duplex power.

Optional balanced or unbalanced input.

Shunt fed to reduce effect of DC saturation of T2 and T4

=A =4 =4 =4 =4

Clifton Laboratories also offers the Z128A DC power injector usable with thez10042Ato provide
DC power over theoutput coaxial cableThis is useful for remote mounted amplifiers.

The Z10042Ais available as a kit, including a double sided, silk screened solder masked printed
circuit boards and all electronic parts or as an assembled and test printed circuit board. Options
include an indoor enclosurewith BNC connectorsor an outdoor weatherproof die cast enclosure
with a choice oBNC, UHF or Type N connectors.

Typical kit construction time is threeto five hours depending on your work pradices. The kit is

suitable for relatively inexperienced builders, although Clifton Laboratories does not recommend it

to purchasers who have never built an electronic kit before. Also, if you have never wound a toroid

inductor or transformer, you mightwis 01 AOE Al A@PAOEAT AAA AQEI AAO (
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Specifications
Parameter

PCB Dimensions

Value |
3506 2B nEPT pé OSNI A O f (88®ird x6BIdmK ©1SMmMYLE |j
Four mounting holes for-40 screws provided, template in Appendix B.

DCPower Required

Maximum: 15V

Minimum: 13.8\fmay not meet specifications below this voltaggee Appendix
D for performance versus supply voltage considerations.

Negative to groundtypical DC curreri0-100 mA depending on bias
adjustment.

As an opion, a reduced power version of the Z10042A is available, with
approximately 25 mA, usable down to 12V inptf.@nd 3% order
intermodulation performance is degraded with this option; noise figure is
improved over normal idle current.

Maximum RF Power based uponl10 dBm signal inpuperformance not warranted at greater input

Input

Do not exceed 00 milliwatts(+20 dBm)IP3 gerformance specifications are

levels.

Test Conditions

Performance data is for a 1:11:4 turns ratio design, 13.8 VDC aftestiagju
balance trimpots for minimum™ harmonic distortionUnless otherwise
indicated, performance measurements are made with direct DC power, not
duplexedCA 3dzNBa adlF GSR Fa adGdeLAOKt & ||

3 dB Bandwidth

100 KHz; 30 MHz Typical3 dBbandwidth 50 KHz 45 MHz

Measuredwith 3 and 4 MHz input tones, adjusted for 0 dBm output from the
Z10042AProtocol as discussddter in this manualintercepts are output

2"%and 3" Order
Intermodulation referenced.
Intercept OIP2: +80 dBrttypically> +90 dBm)
g OIP3: +45 dBrftypically +46 to +48 dBm)
: 11 dB nominaét 1 MHz.
Gain
1 dB Gain

Compression

+19 dBm input.

Noise Figure 2.0dB maximum 1£B0 MHz. Typically.5 dB10-30 MHz.
Inout VSWR When terminated with 50 ohm load, input VSWR is thas 2:1 over the range
P 300 KHz; 30 MHz, and is typically below 1.5:1 over this range.
Common Mode
Rejectionin . . .
Balancedinput Typically 50 dB at 1 MHz, decreases witlreasing frequency
Mode
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Assembly

Parts Provided

Before starting your build, please take a moment and inventory the parts providedgainstthe list
below. The ruler is marked indecimal (tenths)inches.One inch is 25.4mm and 0.1 inch is 2.54mm.
(Some older photos use a ruler marked in fractions of an inch, such as 11§

Many patts in this kit are not marked and can easily be confused. Parts are provided in
A individually labeled paper enveloges. Please keep parts in thassociatedenvelope when not
being installed.

A note on how component values are identified in this manual

This document follows theinternational practice of using the value multiplier to indicate the
decimal point. Thus, a 10uF capacitor is identified aslpu0 and a 10,000 ohm resistor is identified as
10KO.

Descriptionand Component
Photograph Qty ID Comments Marking
C2C3, C4, Cs6, 1uF X7R 25V, 1206 size
12 C7C10, C11, C14, surface mount ceramic None

C15, C16, C17, C1€ capacitors.

Same as above 10pF, COG 50V, 1206

C20,C21,C22,C23 .
4 size surface mount None
ceramic capacitors
Same as above 1000pFCO0G 50V, 1206
2 C5,C8 size surface mount None

ceramic capacitors

10uF/25V 108C
1 C19 aluminum electrolytic 10 EHA
capacitor.
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Descriptionand Component

Photograph Qty ID Comments Marking
1N400x
—_— Silicon diode, 1A or where X
Bty ala 1 D1 greater, 100V or greater may be any
e hade ko bl olilesl Typically a IN4GOpart  number
fromOto 7

200 mA Raychem
GLR2t&FdzaSe

1 F1 The supplied part may XF020
or may not have a
GONR YLISRE f

5 FB1FB3 Surface mount ferrite None
bead

These three
components are not

3 FB2, FB4 & FB5 used and are replaced 000
with 000 ohm 1206
jumpers
ZIEie] J1: 4place
E [4 J1,J2,33 J2 & J33 place None
0.1 inch header sockets
place]
Shorting jumper for 2
1 None place 0.1 inch header  None

pins

G6H2FDC12 double
1 K1 pole, double throw 12V
surface mount relay

G6H2F
12vDC
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Descriptionand Component
Photograph Qty ID Comments Marking

L1, L2, L3 4& L5 1m0 RF choke

5 (shielded) high current 102
NPN transistorlJHF,

2 Q1, Q2 type NE85634, SCBD RE
package

Y4 watt, 194206 Surface Mount Resistors

2 R1,R6 560R 5600

2 R4R12 49R0 49R9

2 R10, R5 1K® 1501

R2, R7,

4 RO.R11 10RO 10RO

2 R3, R8 100R Trirgpot 101

1 RV1 14mm dia. 18V over 180M

voltage MOV
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Descriptionand Component
Photograph Qty ID Comments Marking

Spark gap
Eitherof the following 90V (and
may be provided: date code)
2 sarsaz ooy PeP :
EC 75and
75V date code)
None

Total of 12 pins
supplied. 2 pins fod4;
remainng pins for

12 Ja input/output wiring. None
Pins are 0.1 inch space
0.025 inch square gold
flashed.
0.5 inch diameter ferrite
cores; builder to wind.
NOTE: DIFFERENT CC
MATERIALS ARE USEI
FOR T1/T3 AND T2/T4.

4 T1,T2,T3, T4 THE CORES ARE None
SEPARTELY
PACKAGED. DO NOT
INTERCHANGE THE

CORES.
1 PCB Printed circuit board. iﬁggg\zlii\ion
Identified as Z10042A
number
None 1 length #24 None No. 24 AWG magnet None
wire wire, use for T2 and T4
None No. 26 AWG magne
2 lengths #26 wire, use for T1 and T3.
. None None
wire One length red, one
length green.
None 2 inches Length of ¥ inch (6mm)
(50mm) foam  None wide, double sided None
tape foam tape
None 4 inches Teflon insulated solid
) None
(200mm) wire
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Errata:
D1 outline is on PCBgomponent ID is obscured by J3.

F1 FB2

Eo

DJS
0
O

5 =N

Overview of Installing Surface Mount Parts
1. If the component has one pad that is a ground, lightly tin the neground pad. If neither pad
is a ground connection, tin either one of the pads.

2. Using forceps or a venyight touch with long nose pliers, slide the component into place
while heating the tinned pad. Check that the component is more or less centered on the
pads and remove the soldering iron when centered. Too much pressure will crack these
parts so use a ligt touch.

3. Solder the other pad. Touch up the first pad if necessary.
4. 11 OEI OCE OEA :pnnt¢! 80 CcOi OT A PAAO OOA OOEAOI A

with a small soldering pencil, as the large foil area requires more heat capacity than a
normal floating pad.
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The image below shows a Z10042A installed in the optional enclosure.
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