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re you theSOURCE&f RFI?

RFI VICTIM g e

j.' Ground (somewhere dM there)

if ANy metal around antenna field is resonant, that metal becomes an antenna and can reradiate.
This may or may not cause a problem.
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Maybe you got an award?



| PALOMAR V2
—ENGINEERS*—
WORKED ALL NEIGHBORS

AWARDED TO
Amateur Radio Station

Who has caused persistent Radio Frequency Interference (RFI)
to neighbors adjacent to the radio station

Awarded this ____day of , 20

RFI Case Endorsements:
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~ Are you aVICTIMof local RFI?

CELL PHONES COLLECTORS CELL TOWERS
= APPLIANCES |

=

RFIl Sources
Ham Antenna
Radiating Coax
Electronic Devices
Solar Systems
Grow Lights
HVAC motor
Plasma TV
DSL/Routers
Switching power
Supplies
A Washer/Dryer or

other appliances
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CORDLESS
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QRN - High Noise Floor z Weak Signalsz NO DX z No fun!



What Is RFI?

- A radio frequency (>100 KHz) disturbance that

causes an electrical circuit to function improperly
Common Sources

. Sunspots, Cosmic noise, Lightning, atmospheric static, AC
power lines (no fix )

- 04 0A1T O1-BamOOBOMME-M, electronic devices, speed
controllers, inverters, switching power supplies, computer
electronics, Cable/DSL/Ethernet (can use filters to fix )

. Common Victims

- Any electronic device that malfunctions by acting as an
Of ET OAT AAA OOAAAEOAOS 1T £ 2&)

How do you get RFI?



How RFI is Transferred

Source (antenna) and Victim
(antenna) coupled via Path (all
Victim must be present to have RFI)

Source

Multiple paths are very

, common:
Coupling Path
Radiative 1 Radlatlve o all’
B \\ 2. Conductive i wire(s)
g o Vietim 3. Inductive - wire
l £ / T ;
4. Capacitive - wire

’\.ﬂﬂﬂ) “‘, l Inductive —— T Capacitive
- h Conducti
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@ How to find the
. source & path



/ |

Typical RFI in your shack/home

TX Symptoms 7z caused byyour transmitter or antenna
- Hot microphone z RF lip burns, distorted audio
LI OALL A0 Al T 60 OOLA AL QOAAOL U
- Your voice/transmission causes interference with consumer
Al AAOOITTEA AAOEAAO AAOEI C AO
(e.g. computers, TV/audio system, security system, garage
door opener, telephone, sprinkler systems, lights, etc.)
. SpouseAlarm goesoff! .4
RX Symptoms z caused bysources outside your radio
- High receive noise levelnot due to atmospheric conditions
- Birdies, chirps, buzzes, clicks, broadband noise on receiver

- Distorted receiver audio AAntennaso & path
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AM broadcast, 160-80-60-40-30 meter RFI z look for

| T 1T C O Alot AThowerAines, telephone/DSL lines,
satellite/cable coax, long Ethernet cables, antenna feed line
coax shield, antenna control/rotor cables, 2d story ground
wires (avoid ¥4 wavelength ground wires)

FM broadcast, 20 meter to 450 MHz RFI ,z look for short
OAIl O@Jspe&l@rwwes device interconnect cables, mic
cables, shortEthernet cables
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iInduces acommon mode current on ALL unshielded
OA1T OAT 1 Ad fibrh anRE AQUROD

So how do we reduce this current?
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Stop RFI = Minimize Current

| (RFI Current) = E (TX voltage)/R (Choking resistance)

Shut down the SOURCE (Set E to zero) m

B/

Choke the PATH (minimize E, increase R)

Protect the VICTIM(Set R very high)

Obijective: Minimize RFI current, |

Trivia Q: Why is current _ _ ~n PO
abbreviated with | and not C? Using ferrites to cure RFI W
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Ferrite Fundamentals

Se




Ferrite Topologies (Shapes)

Je

Slip On Bead Snap OnBead Toroid or Ring  Fuzzy Ferretz not!

CHARACTERISTICS
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 ferrites work, how to choose the
correct ferrite and where to install the ferrite for a particular RFI problem

Ferrite characteristics can be used to reduce RFI common mode current
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Min SWR = 16.80 @ 59.800

3.25“‘ . F 15 beadS \l

e avo- 4 beads in series =

i higher choking R
-y | %‘”—U‘s N (up to 30 MH2)
‘:_ % E?E’;fi’:u At 7 MHZ
e ]| & e 5 beads = 40

5 o & 10 bead = 1004,

FREQ (5.0 MHz)

15 beads = 1600

FILES: (prog 802A)

Feb 8,15 18:07:00
Scen | Rescen | Recycle |  PpointData

FC2 5 Bead ZMAG 1-61 Mhz

Scales |

FrequencyA




/\/

Ferrite resistors increase as (turfs

~flturn=R,2turns=4 xR, 3turns=9x R

- More R = less RFI wire current = less RFI radiated from
wire or induced into wire. (I=E/R)

- General rule: choking R > 10X line impedance
- (e.g. > 500LL for 50 Ll cable but 5000LL is 10x better)

3 Turn 7 Turn

7 MHz: 100l 900LL 25001

Question: How do we choose the correct ferrite for the RFI frequency?



