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What is a Common Mode Choke?

AA Common Mode Choke provides high impedance to
common mode current to reduce RF in the Shack.
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Coiled Coax Common Mode (CM)
Choke Performance

AGrid or Gate Dip meter can be used to find Common Mod
self resonant frequency (SRF) of coiled coax chokes.

AUse CM chokes below their SRF, where they are inductive

Coll Coax Turn

Amateur Band RG8X Turns per Choke
Diameter Spacing
80 6 inches Close/Randorr 18
75 6 inches Close/Randorn 16
60 6 inches Close/Randorr 12
40 6 inches Close/Randorn 9
30 6 inches Close/Randorr 5
20 6 inches Close/Randornr 4
17 6 inches Close/Randorr 3
15 6 inches Close/Randorr 3
12 6 inches Close/Randorn 3
10 6 inches Close/Randorr 2



Spectrum Analyzer or Vector Network
Analyzer with Tracking Generator

ARigol DSA 813G Spectrum Analyzer with Tacking
Generator, 9KHgz 1.5 GHz, 8 inch screen.
Measures AM/FM demodulation, S parameters,
Duplexer VSWR, Phase, Delay.

AAursincNano VNA SA2N V2.2, 1.6KHz3GHz, 4
inch touch screen. Measures S parameters

Duplexer, VSWR, Phase, Dela




Spectrum Analyzer test setup 1 and

normalization, O to 30MHz
‘ C‘Iosed Loop | vOpen Loop

LSSy

S OBA RS svacrus oot B ovvacvson | [RIGOL DSA815 _ specrum mmaaer NI iz 1s0mo

RIGOL 06:49:56 20251117 5 Frequency RIGOL 0B:54:11 2026-11-17 = Frequency

Baf 00 dax: YT Marckart 15 00D MUz 02540 Ref 0.00 dB At 10dB Marker1 15.000 MHz -42.23 dB
Status 0 r 9|/ Center Freq Status 0 m arket z Center Freq
A 15000000 MHz | 2% 15.000000 MHz
Fesk | a0—Marker Peak | o-—Marker
me | 15.000000 MHz Startfreq | mr | || 15000000 MHz Start Freq
0.26 dB 0Hz -42.23 dB 0H:
ot -0 Stop Freq cont -0 Stop Freq
_4p) 30.000000 MHz _ap [N AR PR PO T et it e LR i e, .|..J' 30.000000 MHz
SR R S S S SRR P TR G
CF Step A LN A AR S I T W) [ cF step
-50) 3.000000 MHz -50) 3.000000 MHz
hanual Manual
-0 Signal Track &0 Signal Track
70 on I, 70 On /el
. o
-80 Peak->CF -80 Peak-»CF
_an) -80;
Userkey Set: System, CF->Step UserKey Set: System, CF->Step
(a1BD)DStart Freqg 0OHz Stop Freg 30.000 MHz (JBD)DStart Freq 0 Hz Stop Freq 30.000 MHz
REBW 300.00 kHz YBW  300.00 kHz SWT 10.000 ms 111 RBW 300.00 kHz YBW  300.00 kHz SWT 10,000 ms 111



Spectrum Analyzer test setup 1 and
normalization, O to 5S00MHz

Closed Loop

RIGOL 07:02:21 2026-11-17 < Frequency RIGOL 07:05:23 2026-11-17 < Frequency
Daf 000 dDen av__1ndo Markard 14600 MU 012 45 Ref 0.00 dBim Att 10 dB Marker1 145.00 MHz -26.15 dB
Status 9 . % | center Freq | Status o Center Freq
oy 250.00000MHz | _~- || 250.00000 MHz
Fesk | a0 Marker Fesk | a0l Marker :
ERac 145.000000 MHz StartFreq ERac 145.000000 MHz | it S StartFreq
Free a0 Free -20 ] - it "‘]" . WW”W
— -012dB 0Hz — -26/15dB e e 0 Hz
o
Cant -30 Stop Freq | ™ 30 NWWWWWW Stop Freq
a0 500.00000 MHz a0 500.00000 MHz
CF Step CF Step
50 50.000000 MHz 50 50.000000 MHz
Manual Manual
60l . -6 A
Signal Track Signal Track
.70 on |HCTH 70 on | NI
. N
-80) Peak-»CF -80) Peak-»CF
-90) -90;
Userkey Set:  System, CF ->Step Userkey Set:  System, CF ->Step
100 100
(dB)Start Freq 0OHz Stop Freg 500.00 MHz (dB)Start Freq 0OHz Stop Freg 500.00 MHz
RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.686 ms 141 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.686 ms 141




15 turns R@&X, Open cell (FPE) gas
iInjected foam polyethylene dielectric

0 to 30MHz 0 to 500MHz

213{3{3

)1}

RIGOL 10:65:20 2026-11-17 = Frequency RIGOL 10:48:43 2026-11-17 < Frequency

Status o Ref 0.00 dBm att 10 dB Marker1 37000 MHz -37.08d8 |[.o_ Freq Status o Ref 0.00 dBm att 10 dB Marker1 145.00MHz -0.80d8 |[.o Freq
A 15.000000 MHz | ¢ 250.00000 MHz
A0 -0 dl r
— Start Fre Start Fre
Free o0l 9 Free 20 45000000 MHz 9
— 0 Hz -0.80dB 0 Hz
cant -0 Stop Freq cant -0 Stop Freq
_an 30.000000 MHz _an 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
Manual Manual
60l . -6 A
Signal Track Signal Track
0 on |HEIN 70 on  HCI
0 R
-&0 Peak-»CF -&0 Peak-»CF
-90) -90;
Userkey Set:  System, CFa Step Userkey Set:  System, CFa Step
-100 -100
(dB)Start Freq 0OHz Stop Freg 30.000 MHz (dB)Start Freq 0OHz Stop Freg 500.00 MHz
RBW 300.00 kHz VBW  300.00 kHz SWT 10.000 ms 111 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11




6 turns, 8 in diameter, RAA.3, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

0 to 30MHz 0 to 500MHz

RIGOL 10:01:22 2026-11-17 = Frequency RIGOL 09:24:37 2026-11-17 < Frequency

Status o Ref 0.00 dBm att 10 dB Marker1 80500 MHz -28.60d8 |[.o_ Freq Status o Ref 0.00 dBm att 10 dB Marker1 145.00MHz -10.25d8 |[o Freq
i 0 15000000 MHz | ) 0 m /’ﬁ\/\A v /\ 250.00000 MHz
ud
Start Freq ' Start Freq
Free o0l Free -20)
-28.60 dB 0 Hz -10.25 dB 0 He
cont 30 Stop Freq | ™ -30 Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
Manual Manual
60l . -6 A
Signal Track Signal Track
0 on |HEIN 70 on  HCI
A, A
-&0 Peak-»CF -&0 Peak-»CF
-90) -90;
Userkey Set:  System, CF ->Step Userkey Set:  System, CF ->Step
-100 100
(dB)Start Freq 0OHz Stop Freg 30.000 MHz (dB)Start Freq 0OHz Stop Freg 500.00 MHz
REW 300,00 kHz VBW  300.00 kHz SWT 10.000 ms 111 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 111




6 turns R&X, Open cell (FPE) gas
Injected foam polyethylene dielectric

0 to 30MHz 0 to 500MHz

RIGOL 11:08:46 2026-11-17 < Frequency RIGOL 12:10:39 2025-11-17 < Frequency
Ref_0.00 dBm Att 10 0B Marker1 13,550 MHz_-38.52 dB| Ref 0.00 dBm Att 10 48 Marker1 145.00 hHz _-4.03 dB
Status o Center Freq | Status o Center Freq
iy 15.000000 MHz | 7% \%\{ 1 250.00000 MHz
Feak | o Marker Peak | o ark
o 13.550000 MHz Start Freq o 145.000000 MHz " Start Freq
20 res 20
— -38/52dB OHz — -4.03 dB 0 Hz
cont 30 Stop Freq | ™ -30 Stop Freq
0 30.000000 MHz 0 500.00000 MHz
CF Step CF Step
500 3.000000 MHz 500 50.000000 MHz
Manual Manual
60l . -6 A
Signal Track Signal Track
0 on |HCTH ., 70 on  HCIE
. N
-&0 Peak-»CF -80 Peak-»CF
-90) -90)
UserKey Set: System, CF -bStep UserKey Set:  System, CF->Step
00 00
¢ dm ) Start Freq 0 Hz Stop Freq  30.000 MHz (dm) Start Freq 0 Hz Stop Freq  500.00 MHZ
REW 300.00 kHz VBW  300.00 kHz SWT 10.000 ms 141 REW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 141




Coiled Coax CM Choke with Ferrite(s)
Performance

AGrid Dip meter cannot be used to find Common Mode
resonant frequency of coiled coax choke when ferrites

are added.
A Ferrites flatten, and widen Common Mode response.

AA Spectrum Analyzer or Vector Network Analyzer with
Tacking Generator can be used.




Ferrite Frequency Performance

AType 31 ferrite material recommended frequency range
covers the entire HF spectrum, including 2 and 1.25 meters.

AType 61 ferrite material recommended frequency range
covers 1.25 meters to 2GHz.

Suppression Materials

T A .
31

1 10 100 1000

Frequency (MHz)
FairRite Products Corporation



0 TUrns R@ X, with 1 type 31°7 clamp on territ
Open cell (FPE) gagected foam polyethylene

dielectric
0 to S0MHz 0 to 500MHz

e s oo

RIGOL 12:31:08 2025-11-17 < Frequency RIGOL 12:21:07 2025-11-17 - Frequency

Ref 0.00 dBm Att  10dB Marker1 £.9500 mMHz -33.96 dB Ref 0.00 dBm Att 10 dB Marker1 145.00 MHz -6.09 dB
Status 0 Center Freq Status 0= 1 Center Freq
A 15.000000 MHz | 250.00000 MHz
10 -0 arker m W
StartFreq | o 145.000000 MHz g ! StartFreq
Free 20l Free 20| :
0Hz -5.09dB 0 Hz
cont | . cont | .
o 0 Stop Freq on e Stop Freq
_4p) 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -30 50.000000 MHz
Manual Manual
-0 . -6 A
Signal Track Signal Track
70 on |ICIM -0 L] orr
AN N
50 Peak->CF 80 Peak->CF
-a0 -a0
Userkey Set: System, CF> Step Userkey Set: System, CE-> Step
100 100
(dB )Start Freq 0Hz Stop Freq 30.000 MHz (dB} Start Freq 0Hz Stop Freqg 500.00 MHz
RBWY 300.00 kHz VBW 300.00 kHz SWT 10.000 ms 111 RBWY 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11



0 tUrns R@ X, with 2 type 317 clamp on ferrit
Open cell (FPE) gagected foam polyethylene

dielectric
Oto 30I\/IHz 0 to 500MHz

RIGOL 12:39:38 20251117 — Frequency RIGOL 12:47:33 20261117 - Frequency

Ref 0.00 dBm Att 10 dB Marker1 4.5500 MHz -34.02 dB Ref 0.00 dB Att 10 dB Marker1 145.00MHz -10.70dB
Status o Center Freq | Status 0 m arser z Center Freq
Ay Ay
4 |- 15000000MHz |y | "7/ 250.00000 MHz
TRIG Start Fre TRIG ) Start Fre
me | a mo [ 145000000 MHz "l a
swe 0 Hz - -10.70dB 0Hz
cont . K
on e Stop Freq cant = Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-30 3.000000 MHz =50 50.000000 MHz
Manual Manual
60l . -6 A
Signal Track Signal Track
70 on |HCIH ., 70 on | NI
. N
80 Peak->CF 80 Peak->CF
a0 -80
Userkey Set: System, CF -bStep Userey Set: System, CF ->Step
100 100
(dE)Start Freq 0Hz Stop Freqg 30.000 MHz (dE)Start Freq 0Hz Stop Freq A00.00 MHz
RBW 300.00 kHz VBW 300.00 kHz SWT 10.000 ms 11 RBWY 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 111




6 Sizhongdé#errites, type 31 clamp on, &3,
(PTFE) polytetrafluoroethylene (Teflon) diele

0 to 30MHz 0 to 500MHz

RIGOL 16:54:21 2025-11-22 = Frequency RIGOL 17:31:10 2025-11-22 < Frequency

Ref 0.00 dBm Marker1 3.5000 MHz -6.59dB Ref 0.00 dBm Att  10dB Marker1 50.833 MHz -15.73dB
Status 0 1 Center Freq Status 0

15.000000 MHz . 250.00000 MHz
Marker - Marker

3.500000 MHz StartFreq | TR 50" Start Freq
-6.59 dB 0Hz -15,73dB 0 Hz
Stop Freq h Stop Freq

Center Freq

30.000000 MHz ; 500.00000 MHz

CF Step CF Step
3.000000 MHz - 50.000000 MHz

[LEIE] Manual
Signal Track ) Signal Track
On P R On

Peak->CF - Peak-»CF

-a) -0
UserKey Set: System, CF->Step UserKey Set: System, CF->Step

100 100
{dB )Start Freq 0Hz Stop Freg 30,000 MHz (dB )Start Freq 0Hz Stop Freq 500,00 MHz
RBW 300.00 kHz 300.00 kHz SWT 10.000 ms 111 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 141



5 Palomar Engineers Ferrites, type 3:2R&
(PTFE) polytetrafluoroethylene (Teflon) diele

Single turn w/ single ferrite spec
A RFI range: 1300 MHz
A5 MHz / 71 ohm

A 10 MHz / 100 ohm
A 25 MHz / 156 ohm
A 100 MHz / 260 ohm
A 250 MHz / 260 ohm

0 to 30MHz 0 to 500MHz

RIGOL 16:36:18 2026-12-04 < Frequency RIGOL 15:41:65 2025-12-04 < Marker
Status g Ref _0.00 dBm att_ 10dB Marker1 3.5000 MHz -3.24 dB Center Freq Status g Ref 0.00 dBm att 10dB Marker1 14500 MHz -14.97 dE1| Select Mkr
oy ! 15.000000 MHz % 1 QEARETRE!
Peak - Peak
= -10——hfar = -10 arker i
ZE 3.500000 MHz StartFreq o 145.0 0 MHz |
Free 20 Fres 20 Normal |
— -9.24 dB L — -14,97 dB |
Sl -30 Stop Freq el -3
Delta
0 30.000000 MHz 40
CF Step Delta Pair
-0 30.000000 MHz -50
Auto Ref —I
A0 Signal Track 0 Span Pair
70 On SR Ay 70 Swan | (ST
cans. N
80 Peak->CF 80 Off
-30) -0
UserKey Set: Systemn, CF ->-Step Userkey Set:  System, Mkr Trace
100 100 Auto
(dB)Starl Freq 0 Hz Stop Freq 30.000 MHz {dB )Start Freq 0OHz Stop Freq A00.00 MHz
RBW 300.00 kHz VBW  200.00 kHz SWT 10.000 ms 141 RBWY 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 142



5 Palomar Engineers Ferrites, type 612R&
(PTFE) polytetrafluoroethylene (Teflon) diele:

. | Single turn w/ single ferrite spec
| A RFI range: 2002000 MHz
A 100 MHz / 205 ohm

A 250 MHz / 285 ohm
A 500 MHz / 435 ohm
A 1000 MHz / 457 ohm

‘ 2turns-4Xmwm, 3turnsoxXmwm, 4turns16Xwm
0 to 3S0MHz 0 to SOOI\/IHz

RIGOL 16:37:52 2026-12-04 ¢+ (local) || Frequeney RIGOL .  isa9z0251204 =S (Lo

Ref 0.00 dB Att 10dB Marker1 14.000 MHz -8.29dB er1 14500 MHz -17.92 dEI
Status 0 m arker z Center Freq Status ofe el z Select Mkr
of ! of
2% | o Marker 15.000000MHz £ | e W
TRIG Start Freq TRIG
me | 14.000000 MHz — . Normal |
— -8.29 dB L J— 17,92 dB |
Cant -301 =301
Stop Freq
Delta
- | | | | | |/30.000000MHz
CF Step Delta Pair
50 -50)
UUUUUUUUUUUU FieF
&0 Signal Track 0 Span Pair
oy 70 e Wy n [EEE
G0 Peak->CF 80 Off
* Mkr T
UserKey Set: Systemn, CF-:-Step eeeeeeeeee 1 System, rlrace
100 -1
(up) St (B}




13 turns R&I00, on type 31 toroid ferrite,
(PTFE) polytetrafluoroethylene (Teflon) diele

0 to 30MHz 0 to 500MHz

R

RIGOL 13:20:56 20251117 < Frequency RIGOL 13:10:36 20261117 o Frequency

Ref 0.00 dBm Att  10dB Marker1 1.6000 MHz -29.06 dB Ref 0.00 dBm Att Marker1 145.00 MHz -4.60 dB
Status i} Center Freq Status o el

Center Freq

A
15.000000 MHz 250.00000 MHz
A0 Marker Peak | 10 ]

1.600000 MHz StartFreq | mo | . W“““’ Start Freq

+29.06 dB 0 Hz : 0Hz
Stop Freq - Stop Freq

30.000000 MHz ; 500.00000 MHz

CF Step CF Step
3.000000 MHz - 50.000000 MHz

Manual Manual
Signal Track ) Signal Track
On I K On
Peak->CF - Peak->CF

-8 -a0
UserKey Set: System, CF->Step UserKey Set:  System, CF->Step

-100 100
(dB)Start Freq 0Hz Stop Freq 30.000 MHz (dB)Start Freq 0Hz Stop Freqg A00.00 MHz
RBW 300.00 kHz VBW  300.00 kHz SWT 10.000 ms 11 REW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11



turns large loop R&J0, on type 31 1oroic
ferrite, (PTFE) polytetrafiuoroethylene (Teflc

dielectric
0 to S0MHz 0 to 500MHz

RIGOL 1411117 2026-11-17 < Frequency | RIGOL 14:01:25 2025-11-17 < Frequency
Ref 0.00 dBm Att 10 dB Marker1 1.6000 MHz -30.14 dB Ref 0.00 dBm Att 10 dB Marker1 145.00 MHz -6.86 dB
Status o Center Freq || Status o Center Freq
A A
15.000000 MHz 250.00000 MHz
A0-1—Marker Ao—Mar f/\ ,'/\ ”
TRIG 1.600000 MHz Start Freq TRIG T e Start Freq
Free 20 : Free 20 !
0Hz 0Hz
o +30,14 dB swr
o -0 Stop Freq o -0 Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
Manual Manual
60l . -6 A
Signal Track Signal Track
0 on |HCIE| A, 70 on  HCIE
. N
-80) Peak->CF 80 Peak->CF
90 90
UserKey Set:  System, CF->Step UserKey Set:  System, CF->Step
100 100
(dB)Start Freq 0Hz Stop Freqg 30.000 MHz (dB)Start Freq 0Hz Stop Freqg A00.00 MHz
RBW 300.00 kHz VBW 30000 kHz SWT 10.000 ms 11 RBW 1.0000 MHz VB 1.0000 MHz SWT 16.666 ms 11




13 turns R&I00, on type 61 toroid ferrite,
(PTFE) polytetrafluoroethylene (Teflon) diele

0 to 30MHz 0 to 500MHz

R

RIGOL 13:36:03 2026-11-17 < Frequency RIGOL 13:44:55 2025-11-17 < Frequency
Ref 0.00 dBm Att 1048 Marker1 1.6000 hMHz -8.36 dB Ref 0.00 dBm Att 10 dB Marker1 145.00 MHz 1.19d8
Status b Center Freq | Status o Center Freq
Ay Ay
Bt a0 15.000000 MHz | £.% A0 . Mw’“ﬂ 250.00000 MHz
TRIG Start Freq TRIG Start Freq
Free o0 Free -20)
0Hz 0Hz
SWP SWP
cont 230 Stop Freq | ™ -30 Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
i
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
Manual Manual
&0 . &0 .
Signal Track Signal Track
70 on |ECIH 70 on  HCIE
. N
-0 Peak->CF 80 Peak->CF
a0 -90)
UserKey Set: System, CF->Step UserKey Set:  System, CF->Step
-100 100
(dB)Start Freq 0Hz Stop Freq 30.000 MHz (dB)Start Freq 0Hz Stop Freqg A00.00 MHz
RBW 300.00 kHz VBW 30000 kHz SWT 10,000 ms 11 RBW 1.0000 MHz VB 1.0000 MHz SWT 16.666 ms 11




turns R&100, on type 51 and type 61 toro
errite, (PTFE) polytetrafluoroethylene (Teflo

lelectric
0 to S0MHz

Oto SOOI\/IH

RIGOL 14:20:05 2025-11-17 Frequency RIGOL 14:29:42 2025-11-17 Frequency
Status o Ref 0.00 dBrm Att 1048 Marker1 1.6000MHz -2661dB [ Freq Status o Ref 0.00 dBm Att 10 4B Marker{ 14500 MHz -271d8 [\ Freq
a0 Marker 15.000000 MHz 0l ; 250.00000 MHz
TRIG Start Fre TRIG V Start Fre
oo o 1.600000 MHz ) o o 4
126.61 dB otz = otz
cont 230 Stop Freq | ™ -30 Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
Manual Manual
-E0 . -6 A
Signal Track Signal Track
0 on | B0 0 on | 0T
[ ) [ )
-0 Peak->CF 80 Peak->CF
80 a0
UserKey Set: System, CF->Step UserKey Set:  System, CF->Step
100 100
(dB)Start Freq 0Hz Stop Freq 30.000 MHz (dB)Start Freq 0Hz Stop Freqg A00.00 MHz
RBW 300.00 kHz VBW 30000 kHz SWT 10,000 ms 11 RBW 1.0000 MHz YBW 1.0000 MHz SWT 16.666 ms 11




Single line of R@&D0 through 1 foot
1.5 inch diameter of 0000 Steel Wool

U6 b

0 to 30MHz 0 to 500MHz

N

cceoibitalloe i it
RIGOL 10:24:42 2026-11-17 < Frequency RIGOL 10:36:31 2026-11-17 < Frequency
Ref 0.00 dBm Att  10dB Marker1 24.800 MHz -4.97 dB Ref 0.00 dBm Att  10dB Marker1 14500 MHz -7.68 dB
Status 0= Center Freq Status a Center Freq
1
Ao 1 Ao
Ron A0 15000000 MHz | £ A0 Marker 250.00000 MHz
TRIG Start Freq TRIG 145.000000 MHz Start Freq
Free o0l Free -20) :
0 Hz 0 Hz
SWP SWP -7.69dB
cont 30 Stop Freq | ™ -30 Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
Manual Manual
-0 . -0 .
Signal Track Signal Track
0 on |HCTH 70 on  HCI
. N
-&0 Peak-»CF -80) Peak-»CF
-90) -90;
Userkey Set:  System, CF ->Step Userkey Set:  System, CF ->Step
100 100
(dB)Start Freq 0OHz Stop Freg 30.000 MHz (dB)Start Freq 0OHz Stop Freg 500.00 MHz
RBW 300.00 kHz VBW 300.00 kHz SWT 10.000 ms 11 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11




Spectrum Analyzer test setup 2 and
normalization, O to 30MHz

Closed Loop Open Loop

RIGOL 13:37:67 2026-12-02 e Frequency RIGOL 13:37:31 2025-12-02 - Frequency

Daf 100 A0 e 113 AN AQO Markard T I W Y B e rlg Rer DDD dB nll 10 dB M k 1 . - .

Status i | Center Freq Status i m arker1 30.000 MHz -32.18 dB Center Freq
oy 15.000000 MHz | % 15.000000 MHz
Fedt | 10 Marker Pk | a0t Marker :

e 0 30.000000 MHz StartFreq | 1o - 30.000000 MHz Start Freq
— 1.03 dB OHz — -32/18dB OHz
Cont = Cont =
o = Stop Freq i * b o kbl i st J e ut|| Stop Freq
Mnfl.»lu.u.u‘l.. R - "'Il | | T‘”T LI I ([ 1"‘\' 1
0 30.000000 MHz i T", S 1 ,, \"TN' TYN" e “f’q' 'r m \ﬁ' AN Y 30.000000 MHz
CF Step CF Step
= 3.000000 MHz -50 3.000000 MHz
Manual Manual
_R0! . -B0 -
Signal Track Signal Track
=70 On Q an 70 On Q
S .0
-60 Peak->CF -60 Peak->CF
_ap -
UserKey Set: System, CF->Step UserKey Set: - System, CF->Step
K -100
(d150;?start Freq 0Hz Stop Freq  30.000 MHz { dpyStart Freq OHz Stop Freq  30.000 MHz
RBW 300.00 kHz VBW 300,00 kHz SWT 10,000 ms 111 REW 300.00 kHz VBW  300.00 kHz SWT 10,000 s 111




Spectrum Analyzer test setup 2 and

normalization, 0 to 500MHz
Closed Loop Open Loop

RIGOL 13:32:00 2025-12-02 -5 Frequency RIGOL 13:31:07 2025-12-02 o Frequency
Pof 0 dom Gl aailE, LT L T AR AR Ref 0.00 dBm Att 10 dB Marker1 76.666 MHz 0.42 dB
Status g ey L e SEIRENNNR | Center Freq | Status o= 7 Center Freq
Wy 250.00000 MHz| W 250,00000 MH
Peak A0 Marker - z Peak -0 Mar[ - z
a "‘h,
TRIG Start Fre TRIG A | . Start Fre
me | 76.666666 MHz R L | \ e UV —- !
0.13dB 0Hz 42 dB b, Wi, ' 0Hz
cont ; Cont : e =
o e Stop Freq o 0 e ‘ﬂ Stop Freq
a0 500.00000 MHz _4p) 500.00000 MHz
CF Step CF Step
-50 50.000000 MHz -50 50.000000 MHz
fanual hanual
-E0 . -G A
Signal Track Signal Track
70 on |HCIM ., 70 L or
.. [
-80) Peak->CF 40 Peak->CF
a0 -0,
Userkey Set:  System, CF->Step Userkey Set: System, CF->Step
(a1BD;?Starl Freq 0Hz Stop Freq 500.00 MHz (a1BD)DStart Freqg 0OHz Stop Freg A00.00 MHz
RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 1M REW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11



CMG154-3K, made using trade secret
a PVC tube

ARated 1MHz 54MHz, 3KW

AFor 1IMHz54MHz, up to
-39 db common mode
attenuation claimed.

0 to 30MHz 0 to 500MHz

RIGOL 16:41:24 2026-12-02 & Frequency RIGOL 15:35:40 2025-12-02 < Frequency
Ref 0.00 dB att_10d\ Marker1 16000 MHz _-21.60 dB Ref 0.00 dBrn att 10dB Marker1 14500 MHz -18.41 dB
Status o m arset . Center Freq Status 0= oy Center Freq
)
g Ay W
Peak 10 15.000000 MHz %Y 1o Mark ﬂﬁ'ﬁ \ 250.00000 MHz
TRIG Start Fre TRIG 14 Start Fre
Free 0 1 4 Free 20 1’4 ;‘bOOOOO . 4
SWP OHe SWP M‘ 841dB oM
ot -0 Stop Freg cont -0 Stop Freq
_4p) 30.000000 MHz 40 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -a0 50.000000 MHz
Manual Manual
0 Signal Track 0 Signal Track
70 On MM o, 70 on | T
. N
-80 Peak-»CF -80 Peak->CF
-an) -0
UserKey Set: System, CF> Step Userkey Set: System, CF-> Step
100 _
{dB )Start Freq 0Hz Stop Freq 30.000 MHz (d1BD§’Start Freq OHz Stop Freq 500.00 MHz
RBW 300.00 kHz WBW  300.00 kHz SWT 10.000 ms 111 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 111




CMGVHF2K, made using trade secret
a PVC tube

ARated 120MHz 180MHz,
2KW

AFor VHF frequencies, up to
-37 db common mode
attenuation claimed.

0 to 30MHz 0 to 500MHz

RIGOL 15:43:51 2025-12-02 < Frequency RIGOL 15:45:45 2025-12-02 < Frequency
Ref 0.00 dBm At 10dB Marker1 1.6000 MHz -5.58 dB Ref 0.00 dBm At 10dB Marker1 145.00 MHz -14.18 dB
Status L Center Freq | Status o Center Freq
bt | 15000000 MHz | Yy | 1 250.00000 MHz
TRIG Start Freq TRIG 47, 000000 MHz Start Freq
Fres .20 Free -20 :
SWP otz SWP £1418dB otz
Cont E Cont E
on =0 Stop Freq on =0 Stop Freq
0 30.000000 MHz 0 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
Manual Manual
-0 Signal Track -0 Signal Track
70 on |HCT 70 on | HCIH
[SNT8 i
-0 Peak-*CF -0 Peak->CF
-an -a0
Userkey Set:  System, CF ->Step Userkey Set:  System, CF ->Step
(;BD?Start Freq 0O Hz Stop Freq 30,000 MHz (;BD?Start Freq 0O Hz Stop Freq A00.00 MHz
RE 300.00 kHz WBW  300.00 kHz SWT 10.000 ms 141 RBW 1.0000 MHz WBW 1.0000 MHz SWT 16.666 ms 141




INne AE

v L0 |

Vik240), wit

O type

I'in

ferrites, (GIFP) Closed cell-{ggscted foam
ethylene dielectric

pol

0 to 30MHz

RIGOL 14:39:23 2025-12-02 -
Status o Ref 0.00 dBm At 10dB Marker1 16000 MHz -10.68 dB
Ay
Peak BN
TRIG
Free a0
-10.68 dB
Cant 301
-40
-50
60
70
[
-80)
-ag
UserKey Set:  System,
-100
{dB )Start Freq 0Hz Stop Freq 30.000 MHz
RBWY 300.00 kHz VBW 300.00 kHz SWT 10.000 ms

Frequency RIGOL

Center Freq

15.000000 MHz
Start Freq

0Hz

Stop Freq

30.000000 MHz

CF Step
3.000000 MHz

Manual
Signal Track
On

Peak-+CF

CF->Step

141

Status

0,

Ref (.00 dBrm .

0 to 500MHz

14:45:35 2025-12-02

<+ [Local |

Marker1 145.00MHz -11.20dB

Attt 10dB
|/
-10 tkar 1
i 14,.000000 MHz
11,20 dB
-30
-40
=50
60
-70
-&0
-a0
UserKey Set: System,
100
{dB )Starl Freq 0Hz Stop Freq A00.00 MHz
REW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms

Frequency
Center Freq

250.00000 MHz

Start Freq

0Hz
Stop Freq
500.00000 MHz

CF Step
50.000000 MHz

hlanual
Signal Track
On

Feak->CF

CF-»Step

111




Comparison of Spectrum Analyzer and
Vector Network Analyzer with Tracking

Generator

ARigol DSA 815G Spectrum Analyzer with Tacking
Generator, 9KHz 1.5 GHz, 8 inch screen.
Measures AM/FM demodulation, S parameters,
Duplexer VSWR, Phase, Delay.

AAursincNano VNA SA2N V2.2, 1.6KHz3GHz, 4
inch touch screen. Measures S parameters
Duplexer, VSWR, Phase, Dela | |




6 turns R&X, OHz/100KHz to 30MHz, Open ce
(FPE) galsljected foam polyethylene dielectric

-10 Mal k
ol . 13.150000 MHz~
-36.01 dB
Cont _30

UUUUUUUUUUUU

PPPPPPPP

UserHey Set: System,

Nano VNA

<«— -70db



6 turns R&X, OHz/100KHz to 500MHz, Open ¢
(FPE) gamjected foam polyethylene dielectric

0 " 2 .I..J LII - Sy T e 25000000 e
A0 4| M rker TR J
e . | 144.166666 MHz
| 950 a8
Cant -30)
000000000000 -
DDDDDDDDDDD Rigol
Userkey Set:  System, 1 O O d b



6 turns R&100, OHz/100KHz to 30MHz, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

[Local ] || Frequency

Center Freq

1 umeeet || 15.000000 MHz

| 7.400000MHz Tt e Start Freq
-11.40 dB M, o 0Hz
' Stop Freq
30.000000 MHz

CF Step
15.000000 MHz

Auta
Signal Track
0On

Peak-+CF

Userkey Set:  System, CF->Step




6 turns R&100, OHz/100KHz to 500MHz, (PTFE
polytetrafluoroethyne (Teflon) dielectric

0 [Local | || Frequency
f 0.00 dBrm tt 10dB8 Marker1 44416 MHz -7.88 dB
1 ] I i e o A ] N Center Freq
1 I 1 1 ' .n"""‘l_ i -I"'-.-.-.m,-..-. s -“"-" ! | ” 1
. |II ! e ¥ s "‘J‘-'-"I.I. | e III,II ‘.I;?"a.{. I..\"'I UUUUUUUUUUUU
B "n., ,.-Marker U e UW,;'I 'V
me |\ /444166666 MHz
=] =20 ||'
|
I 1-7.88 dB
Cont _30

UUUUUUUUUUUU

Userkey Set:  System,



13 turns R&I00, OHz/100KHz to 30MHz,
on type 31 toroid ferrite, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

(Local) || Frequency

2025- s
Att  10dB Marker1 16.750 MHz JE!Cth : Odb

15.000000 MHz

-'1'3" Marker
| 16.750000 MH

Free Y
;27698 | T PRI T adis
Cont -30 -I r.|| Iﬁ iy 1||||H ir‘ ]L: H'J \f II‘I 1' II \il il “lr-ﬁuﬂlﬁ

Al StartFreq
OHz

Stop Freq

]
30.000000 MHz I ; I g O I

CF Step
3.000000 MHz

Wanual
Signal Track
On
Peak-»CF

=90
UserKey Set: System, CF->Step
-100 = I h - 1 O O d b
¢ dp 7 Start Frec 0Hz op Frec 0 MHz
RBW . 141

AAAAAAAALALAA80140480414 $10001 em— 4 1A 1



13 turns R&00, OHz/100KHz to 500MHz,
on type 31 toroid ferrite, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

e ‘ 144 166666 MHz
— -13.33dB
Cont o ————|| stopFreq L]
UUUUUUUUUUU IgOo
uuuuuuuuuuuu
Signal Track
UserKey Set:  System, 1 O O d b

-70db
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Summary of takaways

ACoiled coax common mode choke
ADIP the coil after installation
AOperate below the DIP frequency.

ABest multiband HF common mode choke
A 240 size type 31 toroid ferrite
A13 turns of ¥4 inch diameter closed cell or Teflon dielectric ¢

A Like R&100 or LMR240

ABest 2m / 70cm common mode choke

A12 Sizhongdaype 31 clam
A Found on Amazon

on ferrites (no loops)

AAursincNano VNA SA2N with tracking generator
AUseful to test common mode choke performance



Appendix

AAdditional test data with the Rigol spectrum analyzer
ATest data usindwursincNano VNA SA2N V2.2



Spectrum Analyzer test setup and
normalization, O to 30MHz

Closed Loop | Open Loop

RIGOL 07:34:00 2026-08-15 e Frequency RIGOL 13:11:19 2025-11-01 = Marker

Status Dnnr 00 A A A0 AD <l center Freq Status DRBf 0.00 dBm Atk 10dB Marker1 30.000 MHz -24.47 dB Select Mkr
Ay Ay 2013 |4
5% | o 15000000MHz | 52 | )] pe o 1]

TRIG Start Fre TRIG
=1 9 o | 30.000000 MHz Normal
. 0 Hz = -24.47 dB LT B RIS [
Cont g Cont i il bl e ™
o = Stop Freq o ¥ * M A ||J.l b o e L A L Yo
f.lfannII'l ATITT o1 T Ui S -r T ‘T'f]' Ww Delta
0 30.000000 MHz a0 aaRLiALl are [
CF Step Delta Pair
=0 3.000000 MHz -50) -
hanual —
-60 . 50 R
Signal Track Span Pair
70 on I, 70 Span | BB
. o
-a0 Peak->CF -80 Off
-a0 30
Userkey Set: System, CF->Step UserKey Set: System, Mkr Trace
-100 100 Auto
{dB )Start Freqg 0OHz Stop Freg 30.000 MHz {dB )Start Freq 0 Hz Stop Freq 30.000 MHz
REBW 300.00 kHz YBW  300.00 kHz SWT 10.000 ms 111 RBW 300.00 kHz YBW  300.00 kHz SWT 10,000 ms 1/2



Spectrum Analyzer test setup and
normalization, O to 5S00MHz

Closed Loop | Open Loop

RIGOL 08:10:37 2025-08-15 5 Frequency RIGOL 13:08:00 2025-11-01 5 Frequency
Status T T 104D < |[Center Freq| Status o Ref 0.00 dBm . Att 10 dB Marker1 440.00MHz -124648 [\ Freq
oy 25000000 MHz | W fi N : 250.00000 MHz
Peak 10 Peak 10 Mark"‘ --I .t 1 1 "
—pmy — a a I e
Free | 20 StartFreq | o | || 4445.000000 MHz ) Start Freq
_ - F»,h g
SWP ohe SWP y *12.46 dB oM
Cant -30 Stop Freq | - 30 Stop Freq
_4p) 500.00000 MHz a0 500.00000 MHz
CF Step CF Step
-50) 50.000000 MHz -0 50.000000 MHz
hanual Manual
_E0 - 60 A
Signal Track Signal Track
Oon On
. -7 ’E{W 70
-80 Peak-=CF -80 Peak-+LF
-a0) -0
Userkey Set: System, CF->Step UserKey Set: System, CF->Step
(a1BD)DStart Freqg 0OHz Stop Freg A00.00 MHz (JBD)DStart Freq 0 Hz Stop Freq A00.00 MHz
REW 1.0000 MHz WBW 1.0000 MHz SWT 16.666 ms 141 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 141



CMG154-3K, made using type trade
secrets in a PVC tube

ARated 1MHz 54MHz, 3KW

AFor 1IMHz54MHz, up to
-39 db common mode
attenuation claimed.

0 to 30MHz 0 to 500MHz

RIGOL 0B:52:41 2025-09-17 — Frequency RIGOL 06:58:22 2025-09-17 < Frequency
Ref 0.00 dBm Att 10dB Marker1 36000 MHz -24.25 dB Ref 0.00 dBm At 10dB Marker1 33333 MHz -20.43 dB
Status g Center Freq | Status o Center Freq
a0 15.000000 MHz 0 250.00000 MHz
ey
—m Start Fre TRIG - Start Fre
Free o0 9 Free 0 s 15333 MH " L+
v Wt 2043 dB o
Cont E : i Cont E
o 30 . L || stop Freq e o Stop Freq
0 1 30.000000 MHz 0 500.00000 MHz
CF Step CF Step
-50 15.000000 MHz -50 15.000000 MHz
Auto Auto
-0 Signal Track -0 Signal Track
70 on |HCIM/ ., 70 on | NI
i i
-0 Peak->CF -0 Peak->CF
-an -a0
UserKey Set:  System, CF->Step Userkey Set:  System, CF->Step
(;BD;?Start Freq 0O Hz Stop Freq 30.000 MHz (;BD?Start Freq 0O Hz Stop Freq A00.00 MHz
RBW 300.00 kHz WBW  300.00 kHz SWT 10.000 ms 141 RBW 1.0000 MHz WBW 1.0000 MHz SWT 16.686 ms 141




CMGVHF2K, made using trade secret
a PVC tube

ARated 120MHz 180MHz,
2KW

AFor VHF frequencies, up 4o
37 db common mode
attenuation claimed.

0 to 30MHz 0 to 500MHz

RIGOL 0B:08:13 2025-09-17 < Frequency RIGOL 06:30:16 2025-09-17 < Frequency
Status o Ref 0.00 dBm At 10dB Marker1 36000z 120308 |[\ Freq Status pRef 0.00 dBm Att  10dB Marwxﬁij Center Freq
0 15.000000 MHz 0 M v " 250.00000 MHz
Frel.e 360000 Start Freq ;.’JI-' 4/ o 66666 Start Freq
-0 ree -0
-12,03 dB 0 Hz 18,60 dB 0 Hz
Cont K Cont K
on =0 Stop Freq on =0 Stop Freq
40 30.000000 MHz 40 500.00000 MHz
CF Step CF Step
-500 3.000000 MHz -500 50.000000 MHz
Manual Manual
-0 Signal Track -0 Signal Track
70 on |HCT 70 on | NI
[ [
-0 Peak-*CF 80 Peak->CF
-an| -an|
Userkey Set:  System, CF ->Step Userkey Set:  System, CF ->Step
(;BD?Start Freq 0O Hz Stop Freq 30,000 MHz (;BD?Start Freq 0O Hz Stop Freq A00.00 MHz
RE 300.00 kHz YBW  300.00 kHz SWT 10.000 ms 111 RBW 1.0000 MHz YBW 1.0000 MHz SWT 16.666 ms 111




1 line ABrR40 (LMRK240), with 6 type 31 rin
ferrites, (GIFP) Closed cell-{ggscted foam
polyethylene dielectric

0 to 30MHz 0 to 500MHz

Test Floor

160 80 40 20 15 10 6 2 1.25 0.70
Meters Meters

—

Test Floor



