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Are you avICTIMof local RFI?
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If anv metal around antenna field is resonant, that metal becomes an antenna and can reradiate.
This may or may not cause a problem.

QRN - High Noise Floor z Weak Signalsz NO DX z No fun!
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RFI Workshop Objectives \=
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Learn fundamentals of RFI - identify symptoms, pinpoint
causes& apply simple cures
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for your RFI issue

How to use ferrites to solve the #1 RFI problem shared by
all hams using HF radios

How to use ferrites to solve transmitter RFI problems
How to use ferrites to reduce your station noise floor
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RFI 101

For Contesters, D X 0 eRa@ Chewers,
and Beginners too!



What Is RFI?

Radio Frequency Interference/Electromagnetic
Interference (RFI/EMI) z (100 KHzz 1 GHz)

- Aradio frequency disturbance that causes an unwanted
Interruption, degradation or unintended operation to an
electrical circuit.

- Common Sources
. Radio Transmitters (Amateur, broadcast, consumer devices)

- Natural: Sun, Cosmic noise, Lightning, atmospheric static
. Motors, ignition systems, power lines, square wave generators

- Common Victims

LU Al AAOOI FEA AAOEAA AAOELC
RFI
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Got RFI In your shack/home?

TX Symptoms z caused byyour transmitter or antenna
- Hot microphone z lip burns, distorted audio
" 2A0F AL O AFLOALT AO Al 60 OOL A
- Your voice/transmission causes interference with consumer
Al AAOOITEA AAOEAAO AAOEI C AO
(e.g. computers, TV/audio system, security system, garage
door opener, telephone, sprinkler systems, etc.)
- Wife Alarm goesoff
RX Symptoms z caused bysources outside your shack
- High receive noise level not due to atmospheric conditions
- Birdies, chirps, buzzes, clicks, broadband noise on receiver

. Distorted receiver audio How did you get RFI?
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How Is RFI Transferred?

All three parts must
be present to have an
Victim RFI problem.

Source

Multiple paths are

Coupling Path very common.
. “\b\l = 1. Radiative - air
B e ) 2. Conductive - wire
AR l = T 3. Inductive - wire
NI 4. Capacitive - wire

How to identify the path(s)



// |

¢ e LIA Ol ¢ wCL NI
16080-60-40-30 meter transmittersz O, | T ATdower

lines, telephone/DSL lines, satellite/cable coax, long
Ethernet cables, antenna feed line coax shield, antenna
control/rotor cables, 2" story ground wires

AM Broadcast Receiver RFg same as 161 1 1 C OAL O

20-6 meter transmitters z O 3 E |- §hén&er wires, device
Interconnect cables, mic cables, shorEthernet cables

FM Broadcast Receiver REEOET OO OAkIR®fAdtT AO
long z device interconnect cables

IIIIII

Ol 1 OAT 1T AOG6 PEAE Oeomddmod®A A E A
current is induced on all conductors from an RFI SOURCE

How do we reduce this current?
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Reduce RFI current to reduce RFI

1T OAT OATT Ao EO A xEOA xEOE
through it creating an electromagnetic field of radiation,

or conversely, a wire exposed to an electromagnetic field
Induces a current in the wire.

Reducing the current through the wire, reduces the
radiation from the wire or conducted through the wire

High choking impedance (R) reduces RFI current, |
i OAT ATAAO JEIBO 1 Axd )K®%wraq

Typical solutions: Resonant trapsferrites, filters with
high choking impedance

Ferrites are your friend




Ferrite Topologies (Shapes)
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Slip On Bead Snap OnBead Toroid or Ring  Fuzzy Ferretz not!

ACheap, easy to install, suppress RFI from 100 KHz2 GHz

Anork on all conductive paths (antenna feed line, AC/DC, 1/O cables)
A ots of options in size, shape to suppress most RFI path currents
Are effective if you understand how to choosethe correct ferrite and
where to install for a particular RFI problem




How do Ferrites Work?

Equivalent circuit for a real inductor

g ~ Wire resistance
: R

% 3 Ideal Td”ctm Picture shows One Turn coil through asnap on
ferrite - typical bead with 1 turn has 56300
ohms impedance depending of frequency

Inductive reactance varies with frequency (XK & ble £¢ , @ O1 OEI OA
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common mode current producing RFI
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Ferrite Z adds In series

Min SWR = 16.80 @ 59.800 jcn Imag AVG= 4
SWR_  Resonant freq: 10.70603 1 BA-8SE (15 beads) RsXs Phase
3.25 = —
2000 | 100
3.00 - Freq = 34.198
Freq Step = 0.100
2759 Zret = 50.000
BA-8E (10 beads) SWR = 19.606
250 Imag =~ 879.593
Phase = -26.123
225 - Rho Mag=0.9029
s11= 0.9018 - j0.0453
2.00 1000 ~50 % refl power = 81.5
175 9*—"\\& Eauivalent Circut
Rs = 769746
Xs = -387.280
1.50 T Q=05
Cs= 12017 pF
1.25 Rp = 979.662
z BA-8 (5 beads) Xp = -1997.740
100 2 Cp= 2330 pF
|7 Gp = 0.001021
H o = -0.000501
10 210 310 4.0 51.0 61.0
FREQ (5.0 MHz)
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Scen

Rescon

Point Data

FILES: (preg 802A)

FC2 5 Bead ZMAG 1-61 Mhz

| tmes |

Scales |

balun z fixture 1-60 mhz.coal .o
_AIM_config.clg

~2000-1--100

More
beads =

higher

choking Z

(up to 30
MH2z)



