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Why do hams need test equipment?

Good for fixing problems around the
shack and at field events

An absolute necessity for the amateur
radio home-brewer or kit-builder. The
more complex the project, the more
sophisticated the test equipment
required.

Helps hams learn troubleshooting skills
by "hands-on” problem solving.



Some Typical Amateur Radio test equipment

Digital multimeter/probes
Antenna Analyzer

Power meter

Test Leads

Digital Oscilloscope

Lab power supplies
Inductance/capacitance (L/C) meter
Dummy load

SWR bridge

RF Signal Generator
Frequency counter

For serious homebrewers: Spectrum analyzer with tracking
generator

Build and repair equipment (soldering/desoldering, magnifiers,
fixtures, solder, flux, SMT solder paste, etc)

For some things, commercial equipment is the best solution but for
other things, inexpensive EBAY test equipment can be a better solution.



Why buy test equipment on EBAY?

Ready-made. Does not require assembly of
KItS
_ots of equipment is available with incredibly

nigh performance at low cost. Good bang for
the buck.

Eliminates the need for “lucky finds” at
hamfests

Equipment is available that you just can’t find
at hamfests

Often a fraction of the cost of commercial test
equipment with acceptable performance




EBAY Cautions

It's a wasteland out there — be careful which vendors you
use

Shoot for vendors with >99.5% favorable rating or top
rated plus vendors

Recommend buying from those with a lot of purchases of
the item. You are better off paying slightly higher price
from a reliable vendor

Some have free shipping, some don’t. Sometimes the
non-free shipping has the best price

Be patient — items shipped from China typically take
several weeks to come. There are some U.S. distributors
but they tend to have higher prices for faster delivery.

There are a lot of counterfeit parts or reject parts sold on
EBAY, or used in circuit cards. That's another reason to
stick with reliable vendors



“A modern VHF Frequency Counter”
/3 Magazine, May, July, Sept 1972 by Peter Stark K2OAW

Basic Parts Cost:
Basic counter, PCB, ICs, Readouts $65

VHF Prescalar: $25
TCXO $25
Total Cost; $115

Less power supply
Total cost in today’s dollars: $446

Performance:

5 digit readout

Basic counter: Up to 20 MHz. 1Hz resolution
With prescaler: up to 200 MHz, 10Hz resolution
P.C. board 7" X 10”

Labor intensive to build

1972 Frequency Counter 5 digit, 200Mhz, $446 in today’s dollars.
A commercial Keysight 53220A, 1-350MHz costs ~$2500 today.



45 years later:

EBAY frequency Counter Module

Back to Listed in category: Bu rical Supply Equipment > Electrical Usage Meters >
S PP q S

Choice of red,
green, or blue LED
displays.

price: US $11.94

Free shipping

Shipping: FREE

n 7 business

Operating manual at:

3D printed case files available at:

EBAY Frequency Counter 8 digit, 0.1MHz-2.4GHz, $11.94! 37X
cheaper than 1972 counter, ready built, much higher performance


http://www.zl2pd.com/files/PLJ-8LED_Manual_Translation_EN.pdf
http://www.zl2pd.com/files/PLJ-8LED_Manual_Translation_EN.pdf
http://www.zl2pd.com/files/PLJ-8LED_Manual_Translation_EN.pdf
http://www.zl2pd.com/8digitCounterBox.html

Frequency Counter Module Overview

alalala]
1,000, 0.

* Microchip PIC16F648A based

* 13 MHz TCXO (2.5 ppm)

« Can be used with I.F. offset

» Resolution:
* 100Hz (0.01 sec gate time)
* 10Hz (0.1 sec gate time)
» 1Hz (1.0 sec gate time)

* D.C. input power 9-15V

w/reverse polarity protection

Notes:

Power input is reverse
polarity protected

Full specs available in
operating manual translated
to English by zI2pd.

The provided R.F cable color
coding is reverse of normal
conventions (red=ground,
black= input)

Input sensitivity <60mV P-P,
0.1-60MHz. Sensitivity drops
off rapidly above 450 MHz
with prescaler



Another Recommended
Frequency Counter Module

See more 1 MHz 1.1 GHz RF Frequency Counter Tester Digi...
1 MHz ~ 1.1 GHz RF Frequency Counter Tester Digital LED METER FOR Ham Radio
. 8 & 7 product ratings

Item condition: New 6O | Add to watch list

Quantity: | 1 | More than 10 available / 250 sold

Seller information
kiss_buy (36965 %)

Price. US $11.91 Buy It Now
Add to cart + Follo eller

Visit store i] kiss_buymsiss

11 tection from Assurant - $0.99
Qualifies for: [_] 1 yr protection from Assurant - $i See other items

176 watching © Add to watch list

* Add to collection

250 sold Same day shipping Free shipping

Shipping: FREE ePacket delivery from Hong Kong | see details

re

 Similar specs to previous counter but physically smaller
» LCD display instead of LED display
» Good for incorporation into homebrew rigs for frequency readout



L-C meters

AADE was the standard ince. *m
($99.95 kit, $129.95 feegl b ] 1T 17
assembled, $6.00 S&H.) No o] T ] L 1L

v B7 B6 BS B4 B3 B2 B1 B0 A4 AZ A2 Al AD

longer available. Owner il .

[E 16] +
1N914  33pF 0 33pF  “Zero™ 1

passed away.

Drawn by VK3BHR

fre quer y fi.

thn an mdu ctive component,
5 n effect

the value of Lx can be computed.

A similz i = ue sed tom

€ requency
depends upon the value of Lx . -
and is always below 750 KHz. From knog])etiigs of 1, f2 (,Wlth -

cémpﬁﬁed of L:L-C'[ and Cx.

Courtesy Clifton Labs
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Recommended EBAY LC Meters

(basically AADE clones)

Digital LC100-A LCD High Precision Inductance Least expensive

LCD ©5.5DC Socket  Mini USB Interface CapaCitance L/C Meter TeSter i I
! : With clip leads,
T -~ F’owerSwitch $1 5.53 Rt China

USB cable for power,
363 sold ) & No case

" The LC100-A is more full
featured than the LC100-S.
Get the LC-100-A
$15.53

Buy It Now

Top Rated

Similar to LC-100A
but comes with case
and banana jacks
$29.97

These meters represents a bargain, providing good accuracy of both inductance

and capacitance for most hobby and semi-professional use.
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https://www.mpja.com/download/33374te users manual.pdf
http://mpl.jp/lc/LC200A  EN V5.0.pdf

Recommended EBAY LC meters
Specifications

Model: LC100-A:
Supply power:+5v ,mini USB interface

modle:LC200A:
Supply power: +5v ,miniUSB interface ,4pcs AA battery

Specifications:

Measurement accuracy: 1%

Capacitance measuring range: 0.01 pF - 10uF (The minimum
resolution: 0.01 pF)

Inductance measuring range: 0.001 uH - 100mH

Big inductance measuring range: 0.001 mH - 100H (The minimum
resolution: 0.001uH )

Big capacitance range: 1-100uF

Test frequency range: L/C about 500KHZ/Big inductance 500HZ
Effective display digits: 4 digits



EBAY LC Meters - Notes

Zero (calibrate) just before measurement. Calibrate often for
multiple measurements such as for L or C matching

Increasing Inaccuracy for low inductance values (<~500nH) and
low capacitance values (~10pF) due to low measurement
frequency ~ 750KHz

Be careful in accepting inductance values of coils with frequency-
dependent (and amplitude dependent) permeability, such as
most ferrites.

Measures effective inductance, not actual inductance, where
distributed capacitance is significant.

For best accuracy when measuring low inductance devices, do
not use flexible test leads

You can measure test frequency by pushing the rightmost button
(depending on version of software used)



RF Power Detector Module

6& GNDgS © 4
» F_Anp: 1-600MHz el

Gairn: 25al.d8 - J’[
Versiomn: 1.1
‘F - -Mobile+

2LNes*100.

AXE

-~ =

»

i

» Operating frequency 1-500 MHz

» Measured power: -74dBm to +18 dBm
» Output voltage range: 0-2.5V

* Detector slope: 25mV/dBm

* Input Impedance 50 ohms

» Supply voltage 6-15V

/
A‘08301 Mooult

A bargain at $9.58 for an AD8307-based power meter! The AD8307 alone costs
$13.14 new. This board includes the difficult to solder AD8307 plus regulator.



EBAY RF Power detector notes

Black component

The input terminating resistor may

be 100 ohms instead of 50 ohms. ,
Measure it with an onmmeter. If it is

100 ohms, parallel a 100 ohm 0805

SMD resistor and verify the parallel
combination is 50 ohms. Or just replace with 50 ohms.

This board does not have output buffering. A circuit with
output buffering is shown in June 2001 QST article by
W7Z0l, “ ". The PHSNA
yahoo group sells a PC board for an updated version of
the W7ZOI circuit.

With calibration from a known source and attenuators,
very accurate power measurements can be performed.
See the W7Z0I article and PHSNA files. Microsoft Excel
can be used to generate a very accurate curve fit (order 6
polynomial) to a unique device output voltage vs power in.
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http://www.qsl.net/sz1a/download/build an rf power meter.pdf

Low cost digital multi-meter

€ | Back to search results | Listed in category: Business & Industrial > Electrical & Test Equipment > Test, Measurement & Inspection > Test Meters & Detectors > Electric Circuit & Multimeters >

Multimeters > See more Cen-Tech Digital 7 Function Multimeter 98025

CEN-TECH 7 FUNCTION DIGITAL MULTIMETER -TESTER with 9 VOLT BATTERY INCLUDED

58 product ratings

Item condition: New B B B B | Add to watch list

Seller information
Price: US $5.99 Buy It Now cantstopshopping (22000
100% Positive feedback
Add to cart

_ + Follow this seller
Qualifies for: || 1 yr protection from Assurant - $0.99
Visit store il cantstopshopping

© Add to watch list See other items
* Add to collection

Free shipping Experienced seller New condition

Lalse) cé

EFN'TEEH gy Shipping: ¥ FAST'N FREE
On or before Mon. Apr. 24 to 06851
Item location: Lansing, Mich
Ships to: United

Payments: PayPal visA G

Credit Cards processed by PayPal

PayPal CREDIT
Get more time to pay. Apply Now | See Terms
See details

| Get low monthly payments | Get instant funding

Returns: 14 days money back, buyer pays return shipping |

Guarantee v~ MONEY BACK GU TEE | see details

Good basic “throw away” digital multi-meter for <$5.99. Also sold by Harbor
Freight — sometimes given away for free when you buy something else!



Low cost digital multi-meter
Specs

Specifications:
AC volts 200-750V
DC volts 200mV-1000V
AC/DC current 200mA-10A
Resistance: 200-200K ohms
Diode voltage drop test
Loaded battery test for 1.5V and 9V batteries.
Transistor hfe test

Notes:
Has on-off switch which helps life of rotary switch when power off
Lowest AC volts is 200V scale
Current measurement limited to 200 mA
Runs on 9V battery which is expensive.
Loses accuracy when 9V battery drops too low but display still works

Some complaints of cheaply made leads. The plug ends are too short to
fully engage the meter’s sockets

Manual available on Harbor Freight website

This suits the average ham’s basic troubleshooting needs. But sometimes you
need a more professional DMM. Get the meter that fits your needs.


https://manuals.harborfreight.com/manuals/98000-98999/98025.pdf

25 MHz dual channel DDS Arbitrary
waveform function generator

(- ® www ebay.com/itm/25MHz-D -Arbitra orm-Fu Kit- 34 ¢ A Searc ﬁ E 2 3 /ﬁ\ 1@
Hi Steven! ~ Daily Deals | Gift Cards | Help & Contact Sell | My eBay ‘ E

?:tce)zg}; v All Categories E! Search Advanced

€ Back to search results | Listed in category: Business & Industrial > Electrical & Test Equipment > Test, Measurement & Inspection > Signal Sources & Conditioning >
Other Signal Sources > See more 25mhz Dual-channel DDS Arbitrary Waveform Func...

B BUY 1, GET 1 AT 5% OFF (add 2 to cart) seeall eligible items »
25MHz Dual-channel DDS Arbitrary Waveform Function Signal Generator Counter Kit
> Lowest Price >>200MSa/s > High Precision > Thanks

® 25 viewed per day 26 product ratings

Item condition: New B K B @ | Add to watch list

Quantity: | 1 More than 10 available / 405 sold Seller information

tomtop_w (409556 - %) me

price: US $54.99 Buy It Now 98.3% Positive feedback
Aa(ﬁ)?airtii #+ Follow this seller

Visit store: Bl ToMTOP store
See other items

348 watching © Add to watch list

% Add to collection

405 sold Free shipping Experienced seller

Shipping: FREE ePacket delivery from China | see details

See details abou ernational shipping here 0

A real bargain at $54.99 for a DDS-based dual output accurate, stable signal
generator with high output, adjustable amplitudes, up to 25 MHz
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25 MHz dual channel DDS Arbitrary
waveform function generator specs

Artrary Wastorm

Sean

External Mezsuremants

Faramaens

uatorsis e Tias

e

Up to 25 MHz sinewaves,
sweepable linear or log

Arbitrary waveform
generator up to 6 MHz!!

High level adjustable
outputs

Built-in frequency counter

Pulse trains 1-99% duty
cycle

Programmable TTL
outputs

19



An inexpensive spectrum analyzer for
testing homebrew filters, etc

x For good impedance match to Unit Under Test

Trig
——

(3 resistors or purchase) $9.58
$54.99
The oscilloscope is a
cheap low frequency
* A higher scope, not an RF
scope. Even the
gﬁﬂiﬁncy JYETech DSO-138
generator can assembled for $19.18
provide on EBAY would work.
capability
through VHF

This setup can be enhanced with a return loss bridge for return
loss and SWR measurements for $7.00 + $5.00 shipping

20


http://www.ebay.com/itm/Assembled-DSO138-2-4-TFT-Digital-Oscilloscope-Kits-DIY-Parts-1Msps-Prob-HR/252823333863?_trksid=p2047675.c100005.m1851&_trkparms=aid=222007&algo=SIC.MBE&ao=2&asc=40130&meid=b208d17da6be4da2903d55ec60e14446&pid=
http://www.ebay.com/itm/Assembled-DSO138-2-4-TFT-Digital-Oscilloscope-Kits-DIY-Parts-1Msps-Prob-HR/252823333863?_trksid=p2047675.c100005.m1851&_trkparms=aid=222007&algo=SIC.MBE&ao=2&asc=40130&meid=b208d17da6be4da2903d55ec60e14446&pid=
http://www.ebay.com/itm/Assembled-DSO138-2-4-TFT-Digital-Oscilloscope-Kits-DIY-Parts-1Msps-Prob-HR/252823333863?_trksid=p2047675.c100005.m1851&_trkparms=aid=222007&algo=SIC.MBE&ao=2&asc=40130&meid=b208d17da6be4da2903d55ec60e14446&pid=
http://www.ebay.com/itm/Assembled-DSO138-2-4-TFT-Digital-Oscilloscope-Kits-DIY-Parts-1Msps-Prob-HR/252823333863?_trksid=p2047675.c100005.m1851&_trkparms=aid=222007&algo=SIC.MBE&ao=2&asc=40130&meid=b208d17da6be4da2903d55ec60e14446&pid=
http://www.ebay.com/itm/Assembled-DSO138-2-4-TFT-Digital-Oscilloscope-Kits-DIY-Parts-1Msps-Prob-HR/252823333863?_trksid=p2047675.c100005.m1851&_trkparms=aid=222007&algo=SIC.MBE&ao=2&asc=40130&meid=b208d17da6be4da2903d55ec60e14446&pid=
http://www.k8iqy.com/testequipment/returnlossbridge/returnlossbridge.htm

Inexpensive return loss bridge

J I RF bridge 0.5-3000 mHz, VN, %

v.ebay.com/itm

Consumer Elec s > Radio Commun am, 3 Other Ham Radio Equipment

You bought this item | View order details

RF bridge 0.5-3000 mHz, VNA Return Loss VSWR SWR reflection bridge antenna

4 product ratings

Item condition: New B B B @) | Add to watch list
antity: 1 More than 10 available / 226 sold Seller information
60dbmcom (193 %)

price: US $7.00 Buy another 100% Positive feedback

~ Addtocart =

See other items

128 watching © Add to watch list

% Add to collection

A seller you've

9
bought from 226 sold More than 94% sold

Shipping: $5.00 Economy Shipping from outside US

Delivery: Estimated between Tue. May. 16 and Fri. May. 26 @
Please note the delivery estimate is greater than 8 business
Payments: PayPal
Credit Cards processed by PayPal

PayPal CREDIT
Get more time to pay. A

JE @/ € @ e R 415PM

5/2/2017

Useable 0.5-3000 MHz, ~45dB directivity up to 50 MHz, 28dB directivity at
1000 MHz, $7.00 + $5.00 shipping
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Network analyzer for serious
experimenter/homebrewer

)’~\ / ?;\toezobr);/v All Categories E\ Search Advanced

< Back to search results | Listed in category: Consumer Electronics > Radio Communication > Parts & Accessories > Other Radio Communication Accs

NWT500 0.1MHz-550MHz USB Sweep analyzer+ attenuator+ SWR bridge+ SMA Cable

® 13 viewed per day

Item condition: New 2 B B2 B | Add to watch list

Sale ends in:  02d 19h 38m ) .
= Seller information

Quantity: | 1 7 available / 62 sold flyxy2015 (16940 )

Was: US-$18123 2

You save: $27.18 (15% off)

Visit store I1 Fly Technology Co Ltd
price. US $154.05 Buy It Now See other items

* Addto cart

76 watching © Add to watch list LJ F) T( ) 70 % OFF

* Add to collection A[\\‘[:’ :P%EE E\;HH:)PP\(’\]

62 sold More than 89% sold Free shipping Shop top brands »

Shipping: FREE ePacket delivery from China | see details eb dea|S

e

Delivery Estimated between Thu. Apr. 27 and Thu. May. 18 @
Please note the delivery estimate is greater than 6 business

$154.05 0.1 to 550 MHz 1Hz freq steps, USB sweep analyzer 50dB dynamic
range, + attenuator + Ret Loss bridge + SMA cable + power supply



Network analyzer for serious
experimenter/nomebrewer —cont'd

Note — should be mounted in a chassis, not supplied



Low cost GPS module

Y category
Y gory

An Arduino Controlled
GPS Corrected VFO

AVFO that provides 1 to 112.5 MHz signals on two independent outputs. Use
it as a stand alone unit or with a GPS receiver to improve frequency accuracy.
UTC and six digit grid square locations are also displayed in the GPS Mode

8 watching
This project hw..\n with the purchase of y
ard o 4 / 32 sold More than 85% sold Experiencq
from Adafruit Industries. ] e perfboard.  programmable s . v
asubstitute for crystal oscillator ~ Just below 1h,u is th a search of the Internet will y
it features three output ports for [ used o mmml the os 3 ors of da mnumm the performance of the
kHz and 160 MHz. i
the board is specified for a wider :
bandwidth, this project is limited to |  left side of the board. Fi S
through 112.5 MHz uvmplmd unit, p d 1 ec A simplified version ut the
e Resolution, Band Select, and Reset  be built without the GPS mndul -
pushbuttons are on the right, just below the 3 shows the circuit for this col Payments  PayPal | visa @8
od e 4 shows thy
e complete circuit, with GPS module,
2 rotary encoder and pushbuttons.
board, the output a square wave \\nh Unlike a GPS disciplined oscillator
odd harmonic frequencies present in the  (GDO) using a phased lock loop (PLL), this
output. The square wave output does make  project a GPS 1 pulse per second (pps)

Shipping:  $1.85 ePacket delivery from China
are url\d 1o con: S

Or get a simple kit from
QRP labs for $23.00 for a
more sensitive GPS with
larger patch antenna

- J . e frea fime v th il 80 minutes, o the
Y VED proget. A mstant toom e

ot horsthe

Uechon. T dof e sevanmaieh 118 Ha
Figure 1 — | constructed the VFO on a b e m sppranmaisy 16
i heatsink shown

plece
at the top left comer of the board is for
the 7805 voitage regulator. The regulator s .
lsnolmqmodfonmbaswnon-GPS : 1 I f
= T _ pps signal from
without the display backlight. The o il
VFOoutpmsogndsconnmtoihecLKl 2
and CLK2 connectors at the edge of the O GPS to ard[_"no
S$i5351 board. The Arduino Nano is between
the Si5351 board and the display board. ~
At the bottom left of the

CRTREMIERS D  fan e ey IR Stablizgl i NEHeH
to fraction of a hz

this version of the VFO. rotary encoder.

QEX July/August 2015 3

An $11.00 EBAY GPS module can be used as the basis of a low cost
GPS corrected Arduino-based 1-112.5MHz VFO
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EBAY soldering iron

Bang good swwisvinin g g mumessues, o~

.com Best Bang For Your Buck

[~]

z
.
o
5]
a

Shop All Categories v

Home > Electronics > Profe

@I).\IISFCOI. Mustool® MT223 60W Adjustable Temperature Electric Soldering Iron Welding

Rework Repair Tool with 5pcs Solder Tips /3C/4C/K/2.4D 110V/220V Option o

Q Larger view
— = — — — Quantit
A A S
7 ’ / é) [
» » > ~

W AZ 4

« Well, not exactly EBAY but Banggood, which ships from U.S. warehouse.
* Also available on EBAY at a higher price from China.

» 60 watts, adjustable temperature, with five screw-in tips.

» Use it to replace faulty components found with other test equipment

At $13.55 + free shipping, a decent 60 watt adjustable temperature iron with tips



Summary:

EBAY Is a great source for cost-effective
test equipment for the amateur radio
operator

Much useful test equipment available on
EBAY cannot normally be found at
hamfests

Much test equipment on EBAY can do
the job of more costly professional test
equipment but budget priced for
amateur radio operator use



