RF Common Mode
Choke Performance

How to select/construct efficient RF common mode
chokes that eliminate RF ground loops, and RF in the
Shack, that impact amateur radio station performance.
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What is a Common Mode Choke?

* A 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

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

* Use CM chokes below their SRF, where they are inductive.
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Spectrum Analyzer or Vector Network
Analyzer with Tracking Generator

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

e Aursinc Nano VNA SAA-2N V2.2, 1.6KHz — 3GHz, 4
inch touch screen. Measures S parameters
Duplexer, VSWR, Phase, Delay. i
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Spectrum Analyzer test setup 1 and

normalization, O to 30MHz
Cl‘osed Loop

Open Loop
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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
e, 15.000000 MHz || StartFreq | o | 15.000000 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 R e S S AR S RS 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
RBW 300.00 kHz VBW 300.00 kHz SWT 10.000 ms 11 REW 300.00 kHz VBW  300.00 kHz SWT 10.000 ms 111



Spectrum Analyzer test setup 1 and
normalization, O to 500MHz

Closed Loop

Ty D Y

AT W10

RIGOL 07:02:21 2026-11-17 < Frequency RIGOL 07:05:23 2026-11-17 < Frequency
Daf 000 AD [YTSETPT-S MAacbiord 445 00 hibiz 042 dg) Ref 0.00 dB Att 10 0B Marker1 14500 MHz_-26.15 B,

Status 9 . % | center Freq | Status o m arset . Center Freq
',;‘;\g,; 10 Marker 250.00000 MHz ',;‘;\g,; 10| Marker =1 || 250.00000 MHz
TRIG Start Fre TRIG e "\"W"’W’WM Start Fre
ol o 145.000000 MHz { 4. o 145.000000 MHz - J._ v q

0Hz 1 0Hz
— -0.12 dB — -26/15dB e alameb AR
e e i
cant -0 Stop Freq | ™ 30 NWWW Stop Freq
0 500.00000 MHz 0 500.00000 MHz
CF Step CF Step
500 50.000000 MHz 500 50.000000 MHz
Manual Manual
A0 Signal Track A0 Signal Track
.70 on |HCTH 70 on | NI
., .
-80) Peak-»CF -80) Peak-»CF
-90) -90;
Userkey Set:  System, CF ->Step Userkey Set:  System, CF ->Step

-1o0 -100
(dB)Start Freq 0OHz Stop Freg 500.00 MHz (dB)Start Freq 0OHz Stop Freg 500.00 MHz
REW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11




15 turns RG-8X, Open cell (FPE) gas-
injected foam polyethylene dielectric

0 to 30MH:z 0 to 500MHz

RIGOL 10:65:20 2025-11-17 Frequency RIGOL 10:49:43 2025-11-17 Frequency
Status oRef 0.00 dBm At 10dB Marker1 3.7000 MHz -37.08 dB Center Freq Status qRef_0.00 dBm At 10dB Marker1 14500 MHz -0.80 dB Center Freq
A 15.000000 MHz | ¢ 250.00000 MHz
-0 -0 a r
TRIG 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
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
.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 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 111




6 turns, 8 in diameter, RG-213, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

0 to 30MH:z 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 RG-8X, Open cell (FPE) gas-
injected foam polyethylene dielectric

0 to 30MH:z 0 to 500MHz

EEArE

RIGOL 11:08:46 2026-11-17 = Frequency RIGOL 12:10:39 20261117 o Frequency

Ref 0.00 dBm Att  10dB Marker1 13.550 MHz -38.52 dB Ref 0.00 dBim 10 dB Marker1 145.00MHz -4.02 dB
Status o Center Freq | Status o 1 Center Freq
oy oy
Peak 10 Marker 15000000 MHz | £ a0 \[ \\{ \[\/ j,.\/b\ fw/ 250.00000 MHz
ey R al_
G 13.550000 MHz StartFreq | 145 000000 MHz : Start Freq
20 ree 20
- -38.52 dB 0 Hz e -4.03 dB 0Hz
cont -0 Stop Freq cant -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 |HCTH ., 70 on  HCIE
. N
-&0 Peak-»CF -80 Peak-»CF
-90) -90)
UserKey Set: System, CF -bStep UserKey Set:  System, CF->Step
100 100
(dB)Start Freq OHz Stop Freg 30.000 MHz (dB)Slarl Freq 0Hz Stop Freg A00.00 MHz
RBW 300.00 kHz VBW 300.00 kHz SWT 10.000 ms 11 RBW 1.0000 MHz YBW 1.0000 MHz SWT 16.666 ms 11




Coiled Coax CM Choke with Ferrite(s)
Performance

* Grid Dip meter cannot be used to find Common Mode
resonant frequency of coiled coax choke when ferrites
are added.

* Ferrites flatten, and widen Common Mode response.

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




Ferrite Frequency Performance

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

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

Suppression Materials
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46

1 10 100 1000

Frequency (MHz)
Fair-Rite Products Corporation



6 turns RG-8X, with 1 type 317 clamp on ferrite,
Open cell (FPE) gas-injected foam polyethylene

dielectric
Oto 30MH | 0 to 500MHz

e R s i ettt pea

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 =10 arw W w WM“"M
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 |HEl ., 70 on | HCTH
AN N
50 Peak->CF 80 Peak-»CF
-0 -0
Userkey Set: System, CF ->Step Userkey Set: System, CF -bStep
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 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 111




6 turns RG-8X, with 2 type 317 clamp on ferrites,
Open cell (FPE) gas-injected foam polyethylene

dielectric
Oto 3z

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
R 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  HETH
. 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 Sizhongda Ferrites, type 31 clamp on, RG-213,
(PTFE) polytetrafluoroethylene (Teflon) dielectric

0 to 500MHz

RIGOL

Status 0

a0

0 to 30MH:z

Ref 0.00 dBim

16:54:21 2025-11-22

<
Marker1 3.5000 MHz -.59 B

1

Marker
3.500000 MHz
-6.59dB

UserKey Set: System,

-100!
{dg )y Start Freq
RBW

0Hz
300.00 kHz

300.00 kHz

30,000 MHz
10.000 ms

Stop Freg
SWT

Frequency
Center Freq

15.000000 MHz

Start Freq

0Hz
Stop Freq
30.000000 MHz

CF Step
3.000000 MHz

[LEIE]
Signal Track
On

Peak->CF

CF->Step

111

RIGOL

Status

pRef 0.00 dBm

Attt 10dB

17:31:10 2025-11-22

—<
Marker1 50.833 MHz -15.73 0B

Marker
507

-15,73dB

-0
UserKey Set:

System,

0Hz

-100!
¢ dm ) StartFreq
RBW 1.0000 MHz

VYBW 1.0000 MHz

500.00 MHz
16.666 ms

Stop Freq
SWT

Frequency

Center Freq
250.00000 MHz

Start Freq

0Hz
Stop Freq
500.00000 MHz

CF Step
50.000000 MHz

Manual
Signal Track
On

Peak-»CF

CF-=Step

111



5 Palomar Engineers Ferrites, type 31, RG-213,
(PTFE) polytetrafluoroethylene (Teflon) dielectric

(3

S Rell Single turn w/ single ferrite spec:
\ * RFlrange: 1-300 MHz
5 MHz /71 ohm

10 MHz / 100 ohm
25 MHz / 156 ohm
100 MHz / 260 ohm
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
Ref 0.00 dBm Att 10 dB Marker1 3.5000 MHz -9.24 dB Ref 0.00 dBm Att 10 dB Marker1 14500 MHz -14.97 dB
Status 0 Center Freq Status 0 ‘| Select Mkr
oy ! 15.000000 MHz % 1 QEARETRE!
Peak 10 Mar Peak 10 arker ]
TRIG Start Fre TRIG |
me || 3500000 MHz @ o | 145000000 WMHz Normal
— -9.24 dB L S— -14.97 dB |
Cant -301 Stop Freq Cant 301
Delta
0 30.000000 MHz 40
CF Step Delta Pair
-0 30.000000 MHz -50
Auto Ref —I
A0 Signal Track 0 Span Pair
\y -0 On BNl A, 70 ETETR| Center|
cans. N
80 Peak-»CF 80 Off
-a0 -a0
Mkr Trace
UserKey Set: Systemn, CF ->-Step Userkey Set:  System,
-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 YBW  300.00 kHz SWT 10.000 ms 111 RBW 1.0000 mHz YBW 1.0000 MHz SWT 16.666 ms 142



5 Palomar Engineers Ferrites, type 61, RG-213,
(PTFE) polytetrafluoroethylene (Teflon) dielectric

| Single turn w/ single ferrite spec:
\ * RFIrange: 200 - 2000 MHz
i e 100 MHz / 205 ohm

= -—‘J:‘---- m

e 250 MHz / 285 ohm
* 500 MHz / 435 ohm
e 1000 MHz / 457 ohm

2turns-4XQ), 3turns-9XQ), 4turns-16XQ2

19:37:52 2025-12-04
r atus  ope Select Mk
% k 00 M i
10—Marker 0
me | 14.000000 MHz StartFreq o | _
— -8.29 dB LA -17.92 dB
ggggggg Stop Freq Cont a0 iy
elta
uuuuuuuuuuuu a0
CF Step Delta Pair
UUUUUUUUUUU -50) o
Signal Track 0 Span Pair
oy b -70 CLTW Center|
cans. N
Peak-»CF 80 Off
. Mkr T
UserKey Set:  System, CF-Step UserKey Set: System, r Trace
4 100
dB db
8 11 ¢ )RBW VBW AT 1/2




13 turns RG-400, on type 31 toroid ferrite,
(PTFE) polytetrafluoroethylene (Teflon) dielectric

0 to 500MHz

RIGOL

Status i}

10

a0

0 to 30MH:z

Ref 0.00 dBm

1320086 2025-11-17

< (Local )

Marker1 1.6000 MHz

-29.06 dB

Marker
1.600000 MHz

129,06 dB

UserKey Set: System,

-100
( dg Start Freq
RBW

0 Hz
300.00 kHz

300.00 kHz

Stop Freq
SWT

30.000 MHz

10,000 ms

Frequency RIGOL

Center Freq | Status o

oy
15.000000 MHz | 7% A0

Start Freq TRIG
0 Hz

Stop Freq
30.000000 MHz

CF Step
3.000000 MHz

Manual
Signal Track
On

Peak->CF

90
CF-=Step

Ref 0.00 dBm

Att

13010036 2025-11-17

<
Marker1 145.00 MHz -4.50 dB

UserKey Set:

System,

T A e it

VT

111

-100!
(dp Start Freq
RBW

0Hz
1.0000 MHz

VBW 1.0000 MHz

500.00 MHz
16.666 ms

Stop Freqg
SWT

Frequency
Center Freq
250.00000 MHz

Start Freq
0 Hz

Stop Freq
500.00000 MHz

CF Step
50.000000 MHz

Manual
Signal Track
On

Peak->CF

CF-=Step

111



RIGOL

Status

13 turns large loop RG-400, on type 31 toroic
ferrite, (PTFE) polytetrafluoroethylene (Teflon)

dielectric
0 to 30MHz

<
Marker1 1.6000 MHz -30.14 dB

141117 2025-11-17

pRef 0.00 dBm Att 10 dB

-0-+—Marker
1.600000 MHz

30,14 dB

-20

=30

-40)

-al

-B0

=70

-&0

a0

UserKey Set:

System,

0Hz
300.00 kHz

30.000 MHz
10.000 ms

Stop Freqg

-100!
(dp Start Freq
RBW SWT

VBW  300.00 kHz

Frequency
Center Freq

15.000000 MHz

Start Freq
0 Hz

Stop Freq
30.000000 MHz

CF Step
3.000000 MHz

Manual
Signal Track
On

Peak->CF

CF-=Step

111

0 to 500MHz

RIGOL 14:01:25 2025-11-17 -
Status o Ref 0.00 dBm Att 10 4B Marker1 145.00MHz -£.86 dB
- ’,/\
-10—Mar "
T “M,}.J i
Free 20l = o
60n.l 301
-40)
-50)
-60)
70
N
-80)
-a0
UserKey Set:  System,
-100
(dB)Start Freq 0Hz Stop Freqg A00.00 MHz
RBW 1.0000 MHz YBW 1.0000 MHz SWT 16.666 ms

Frequency
Center Freq

250.00000 MHz

Start Freq
0 Hz

Stop Freq
500.00000 MHz

CF Step
50.000000 MHz

Manual
Signal Track
On

Peak->CF

CF-=Step

111




13 turns RG-400, on type 61 toroid ferrite,
(PTFE) polytetrafluoroethylene (Teflon) dielectric

0 to 30MH:z 0 to 500MHz

RIGOL 13:36:03 2026-11-17 < Frequency RIGOL 13:44:55 2025-11-17 < Frequency
Ref 0.00 dBm Att  10dB Marker1 1.6000 MHz -8.36 dB Ref 0.00 dBm Att 10 dB Marker1 145.00MHz 1.19dB
Status b Center Freq | Status o Center Freq
A o 15.000000 MHz | 1. 0 Mw’“ﬂ 250.00000 MHz
TRIG Start Freq TRIG Start Freq
Free o0 Free -20)
0 Hz 0 Hz
SWP SWP
cont 230 Stop Freq | ™ -30 Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
o
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
Manual Manual
£ . -0 .
Signal Track Signal Track
.70 on |ECIH 70 on | T
. 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 300.00 kHz SWT 10,000 ms 11 RBW 1.0000 MHz YBW 1.0000 MHz SWT 16.666 ms 111




13 turns RG-400, on type 31 and type 61 toroic
ferrite, (PTFE) polytetrafluoroethylene (Teflon)

dielectric
0 to 30MHz

0 to 500MHz

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 RG-400 through 1 foot
1.5 inch diameter of 0000 Steel Wool

0 to 30MH:z 0 to 500MHz

8 SRR SRR R 1

JORGIAC AR

RIGOL 10:24:42 2026-11-17 < Frequency RIGOL 10:36:31 2026-11-17 < Frequency
Ref 0.00 dBm Att _ 10dB Marker1 24.500 hHz -4.97 dB Ref 0.00 d4Bm Att 10dB Marker1 145,00 hHz -7.69 dB
Status 0= Center Freq Status a Center Freq
1
Ao 1 Ao
s A0 15.000000 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 000 Dk 113 AN A0 BAarbkard 20 N0 kAl 4 0 rlg Rer DDD dB -
Status i %/ Center Freq Status 0 m At 10dB Marker1 30.000 MHz -32.18 dB Center Freq
Ay A\
15.000000 MH 1
Fesk | a0—Marker 2l ek | a0 Marker 15000000 Mz
o o0 30.000000 MHz ||| StartFreq ol - 30.000000 MHz Start Freq
— 1.03 dB OHz — -32.18dB OHz
Cont 30 Cont -30)
Stop Freq I Wi e Stop Freq
lel.nl;hlmn'l.u R - "'I‘ : !"”l' Wy Ry 11”- 1
a0 30.000000 MHz apf I T", g ww.q e 1 ,, pw rrywr-r pre “f’q' wm |w ] Y \’ 30.000000 MHz
CF Step CF Step
-50 3.000000 MHz -50 3.000000 MHz
Manual Manual
_R0! . -B0 -
Signal Track Signal Track
=70 On Q an 70 On Q
[ N
-60 Peak->CF -60 Peak->CF
_an -a0
UserKey Set: System, CF-»Step . UserKey Set: - System, CF-»Step
(,;,1E,D§start Freq 0Hz Stop Freq  30.000 MHz (dB)Start Freq 0Hz 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, O 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 ., -0 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



CMC-154-3K, made using trade secrets in
a PVC tube

* Rated 1MHz — 54MHz, 3KW

* For 1IMHz -54MHz, 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




CMC-VHF-2K, made using trade secrets in
a PVC tube

 Rated 120MHz — 180MHz,
2KW

* For 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 dBrm Att 10 dB Marker1 1.6000 MHz -5.58 dB Ref 0.00 dBrm Att 10 dB Marker1 145.00 MHz -14.18 dB
Status L Center Freq | Status o Center Freq
bt | 15000000 MHz | Yy | 1 250.00000 MHz
StartFreq | 4%,,000000MHz Start Freq
Fres .20 Free -20 :
SWP onz SWP £1418dB one
Cont : Cont :
on =0 Stop Freq on =0 Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-0 3.000000 MHz -0 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 VBW  300.00 kHz SWT 10.000 ms 141 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 141




1 line ABR-240 (LMR-240), with 6 type 31 ring
ferrites, (GIFP) Closed cell gas-injected foam
polyethylene dielectric

0 to 30MHz 0 to 500MHz

RIGOL 14:38:23 2025-12-02 < Frequency RIGOL 14:45:35 20251202 & Frequency
Ref 0.00 dBm Atk 10dB Marker1 1.6000 hHz -10.68 dB -
Status 0 Center Freq Status oRef 0.00 dBm , At 10 4B Marker1 145.00 bHz 112008 [ Freq
My o
Pest | 4o 15.000000 bz fly | i 1 250,00000 MHz
TRIG StartFreq mm 4 Ly Start Fre
Free 20 : Free 20 14,.000000 MHz 9
0 Hz OH
— -10,68 dB 11,20 dB :
Cart g
on =0 Stop Freq ™ = Stop Freq
a0l 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-50 3.000000 MHz -50 50.000000 MHz
[LELIE hlanual
&0 Signal Track &0 Signal Track
-0 on |HCIM A, -0 on | G
o R
|
-0 Peak->CF a0 Peak->CF
-0 -an
UserKey Set:  System, CF ->Step UserKey Set: System, CF ->Step
-100 100
{ dp yStart Freq 0Hz Stop Freq  30.000 MHz ( 4 ) Start Freq 0Hz StopFreq 50000 WiHz
RBW 200.00 kHz VBW 30000 kHz SWT 10.000 ms 141 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11




Comparison of Spectrum Analyzer and
Vector Network Analyzer with Tracking

Generator

* Rigol DSA 815-TG Spectrum Analyzer with Tacking
Generator, 9KHz — 1.5 GHz, 8 inch screen.
Measures AM/FM demodulation, S parameters,

Duplexer VSWR, Phase, Delay.

e Aursinc Nano VNA SAA-2N V2.2, 1.6KHz — 3GHz, 4
inch touch screen. Measures S parameters
Duplexer, VSWR, Phase, Delay. i

N, 00000000




6 turns RG-8X, OHz/100KHz to 30MHz, Open cell
(FPE) gas |njected foam polyethylene dielectric

10 W E] |-( T
ne ., 13.150000 MHZ

-36/01 dB




6 turns RG-8X, OHz/100KHz to 500MHz, Open cell
(FPE) ga-ected foam polyethylene dielectric

-0 lﬂl I."I Marker | f
= | '|,|||' 144.166666 MHz *
- | -9.59 dB
Cort -30




6 turns RG-400, OHz/100KHz to 30MHz, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

) 1 et || 15000000 MHz
10 Marker I =

20 7 - 1 0 0 0 0 0 M HZ I --.-.-‘I‘-.-I.‘.""-"_“-"‘a.u,-‘.,n...-.-a, i - ,x.f|\,.!"-\"'""'J‘I“.rl.”u_ . Start Fre q
_2n .--.-a.n,.ll._ . o s
114048 M TR ‘ 0He
) Stop Freq
30.000000 MHz

CF Step
15.000000 MHz

Auta
Signal Track

Userkey Set:  System,




6 turns RG-400, OHz/100KHz to 500MHz, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

a 0.00 dBm -
I|II ||'II ||II I',
-10 ll"'.l rﬁﬂarker I\| A
o - | /444.166666 MHz
. | V.7e8dB
Cant 30

UUUUUUUUUUUU

UUUUUUUUUUUU

Userkey Set:  System,



13 turns RG-400, OHz/100KHz to 30MHz,
on type 31 toroid ferrite, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

(Local ] || Frequency

At 10dB Marker1 16.750 hiHz 9 dB
Center Freq

15.000000 MHz

Al StartFreq

| 16.750000 MH

27 oL T NPT e '_‘...ur""""""-"‘-'"
e ey o 1fuu n JIMJ by gty AT i

OHz
Stop Freq
30.000000 MHz

CF Step
3.000000 MHz

Manual
Signal Track
On

Peak-»CF

UserkKey Set:  System, CF->Step




13 turns RG-400, OHz/100KHz to 500MHz,
on type 31 toroid ferrite, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

e ‘ 144166666 MHz.

-13.33dB
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Summary of take-aways

e Coiled coax common mode choke
e DIP the coil after installation
* Operate below the DIP frequency.

e Best multiband HF common mode choke
e 240 size type 31 toroid ferrite

e 13 turns of ¥ inch diameter closed cell or Teflon dielectric coax
o Like RG-400 or LMR-240

* Best 2m / 70cm common mode choke
12 Sizhongda type 31 clamp-on ferrites (no loops)
* Found on Amazon

* Aursinc Nano VNA SAA-2N with tracking generator
e Useful to test common mode choke performance



Appendix

* Additional test data with the Rigol spectrum analyzer
* Test data using Aursinc Nano VNA SAA-2N V2.2



Spectrum Analyzer test setup and
normalization, O to 30MHz

Closed Loop Open Loop

< = - P e =
RIGOL 07:34:00 2025-09-15 5 Frequency RIGOL 13:11:18 2025-11-01 5 Marker
Dof 0,00 dDen At 1040 Ref (.00 dBm At 10dB Marker1 20.000 MHz -24.47 dB
Status 0 | Center Freq | Status 0 Select Mkr
Wy Wy 23] 4
5% | o 15000000MHz | 52 | )] pe o 1]
TRIG Start Freq TRIG 30 000000 M Z
Free _20 | Free 20 . Normal
— oMz WP -2447 dB M«WM 1 [N I—TF haatossi
cort ) Cont - T TP PR 53 ! YRR
o = Stop Freq o ¥ N M ™ .|1. hh LA il
HJ!NJnII'I PRI TR LA, U S .r 1.“ ‘T'i’]‘ WW Delta
a0 30.000000 MHz an ey iy {
CF Step Delta Pair
=0 3.000000 MHz -50) -
hanual —
-0) . B0 .
Signal Track Span Pair
-0 on I, 70 S center
., .o
-8 Peak->CF -0 Off
-an) an
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
RBW 300.00 kHz VBW  300.00 kHz SWT 10.000 ms 141 RBWY 300.00 kHz VBW  300.00 kHz SWT 10.000 ms 142



Spectrum Analyzer test setup and
normalization, O to 500MHz

Closed Loop Open Loop

- F; P = = == |
RIGOL 08:10:37 2025-08-15 5 Frequency RIGOL 13:08:00 2025-11-01 5 Frequency
Bof 000 40 Ll L Ref 0.00 dBrm Att 10 dB Marker1 440.00MHz -12.46 dB
Status 0 | Center Freq | Status L Center Freq
Ay Ay is . ,
et 10 250.00000 MHz | £ 10 Mark', — 1 250.00000 MHz
X E T
TRIG Start Fre TRIG d o . Start Fre
< [ | 9| po 1| 444.000000 MHz W q
'
SWP ohe SWP y *12.46 dB oM
Cont R Cant a0l
o 0 Stop Freq on 0 Stop Freq
_4p) 500.00000 MHz a0 500.00000 MHz
CF Step CF Step
-50) 50.000000 MHz -50) 50.000000 MHz
hanual Manual
_E0 - 60 A
Signal Track Signal Track
70 on I, 70 On /el
o A0
-80 Peak->CF -80 Peak-»CF
_an) -80;
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 111 RBW 1.0000 MHz VBW 1.0000 MHz SWT 16.666 ms 11



CMC-154-3K, made using type trade
secrets in a PVC tube

* Rated 1MHz — 54MHz, 3KW

* For 1IMHz -54MHz, 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
TRIG Start Fre TRIG 27 Start Fre
- M a w3l 37375333 MH . q
v Wt 2043 dB o
Cont E : i Cont E
en =0 \ Y i Stop Freq on =0 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 16.666 ms 141




RIGOL
Status 0
A
-10
TRIG
Free 220
SWP
Cont _30
-40
-50
-60
-7a
.0
-50
-80

CMC-VHF-2K, made using trade secrets in
a PVC

0 to 30MHz

06:08:13 2025-09-17 <4
Ref 0.00 dBrm Att 10 dB Marker1 36000 MHz -12.03 dB

3.60000
-12,03 dB

UserKey Set:

System,

-100¢
{dp ) Start Freq
RE

0Hz
300.00 kHz

30.000 MHz
10.000 ms

Stop Freq

VBWW 30000 kHz SWT

Frequency
Center Freq

15.000000 MHz

Start Freq

0 Hz
Stop Freq
30.000000 MHz

CF Step
3.000000 MHz

Manual
Signal Track
On

Peak->CF

CF-»Step

"

* Rated 120MHz — 180MHz,
2KW

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

0 to 500MHz

RIGOL 06:30:15 2025-08-17 < Frequency
Ref 0.00 dBm Att  10dB Marker1 144.16 hHz -18.60dB
Status npel ™ m Center Frey
f 10l Markbr Mt 250.00000 MHz
TRIG 47166666 JJ/‘M“ Start Freq
Free 220
18,60 dB 0 Hz
Cant g
on =0 Stop Freq
40 500.00000 MHz
CF Step
-50) 50.000000 MHz
Manual
-0 Signal Track
-7 On
.0
-0 Peak->CF
-a0)
Userkey Set:  System, CF ->Step
(;BD?Start Freq 0O Hz Stop Freq A00.00 MHz
RE 1.0000 MHz WBW  1.0000 MHz SWT 16.666 ms 11




iIne ABR-240 (LMR-240), with 6 type 31 ring
ferrites, (GIFP) Closed cell gas-injected foam
polyethylene dielectric_

\ R V1

0 to 500MHz

RIGOL 07:41:28 2025-08-15 - Frequency RIGOL 08:34:26 2025-09-15 < Frequency
Ref 0.00 dBm Att _10dB Marker1 17.150 MHz -16.79dB Ref 0.00 dBm Att 10 dB Marker1 44083 MHz -5.75 dB
Status o Center Freq ' Status o 1 Center Freq
A #
0 15.000000 MHz A0l M /MN\ 250.00000 MHz
Rt Start Fre TRIC | W Start Fre
. .. : a e 74400833333 o q
-16.79 dB 0 Hz 5.75dB 0Hz
Cont .30 Stop Freq = -30 Stop Freq
0 30.000000 MHz 0 500.00000 MHz
CF Step CF Step
501 3.000000 MHz -a0] 50.000000 MHz
Manual Manual
50 R i .
Signal Track o Signal Track
70 on | I wy 70 on | NI
[SNT8 [T
-60 Peak-»CF -60) Peak-»CF
-a0 -an
Userkey Set:  System, CF-= Step Userkey Set: System, CF> Step
100 100
{dp ) Start Freq 0 Hz Stop Freq  30.000 MHz (d}ao) Start Freq 0Hz Stop Freq  500.00 MHz
RB 300.00 kHz VBW  300.00 kHz SWT 10.000 ms 111 RBW 1.0000 MHz VBW 1.0000 hiHz SWT 16.666 ms 111




2 turns RG-400, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

0 to 30MHz 0 to 500MHz

RIGOL 09:55:59 2025-09-15 < Frequency RIGOL 09:04:18 2025-09-15 < Frequency
Ref 0.00 dBim At 10dB Marker1 32.8000 MHz -0.55 dB Ref 0.00 dBim At 10dB Marker1 14416 MHz -16.53dB
Status o Ref Center Freq Status o 7 Center Freq
i A s s s 15.000000 MHz | \w 250.00000 MH
10— Marker : ‘ 40— Marke 1 : <M‘\ = : .
3.900000 MHz StartFreq | o 14166666 MH o Start Freq
Free 20 : Free 20 alid :
. -0.55 dB 0Hz . 16,53 dB 0Hz
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
60l . -6 A
Signal Track Signal Track
0 on |HCEIM 70 on  HCIE
. N
-80) Peak->CF 80 Peak->CF
80 -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 WBW  300.00 kHz SWT 10.000 ms 1M RBW 1.0000 MHz WBW 1.0000 MHz SWT 16.666 ms 1M




2 turns RG-400, wit

1 type 31:

clamp on

ferrite, (PTFE) polytetrafluoroethylene
(Teflon) die

lectric

0 to 30MHz

RIGOL 09:45:08 2026-08-15 -
Status o Ref 0.00 dBm att 10 dB Marker1 38000 MHz -9.11 dB
A 1
A0 Marke
me | 3.900000 MHz
-9.11 dB
Cont 301
-40
-50
60
=70
A
-&0
-a0
Userkey Set:  System,
100
(dB)Start Freq 0OHz Stop Freg 30.000 MHz
REW 300,00 kHz VBW  300.00 kHz SWT 10,000 ms

Frequency
Center Freq

15.000000 MHz

Start Freq
0 Hz

Stop Freq
30.000000 MHz

CF Step
3.000000 MHz

Manual
Signal Track
On

Peak->CF

CF-»Step

111

RIGOL 09:10:36 2025-08-15 -
Status o Ref 0.00 dBm att 10 dB Marker1 144 16 MHz -17.37 dB
. M M
-0 re: ! A
1
TRIG s
me | 1447166666 M
1737 dB
Cont 301
-40
-50
60
=70
A
-&0
-a0
Userkey Set:  System,
100
(dB)Start Freq 0OHz Stop Freg 500.00 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

Manual
Signal Track
On

Peak->CF

CF-»Step

111




2 turns RG-400, with 2 type 317 clamp on
ferrites, (PTFE) polytetrafluoroethylene
(Teflon) dielectric

-—h-—__——-v—

0 to 500MHz

RIGOL 09:48:13 2025-08-15 < Frequency RIGOL 08:17:21 2025-08-15 & Frequenc
q ¥ q ¥
Status oRef 0.00 dBm At 10dB Marker1 3.9000 MHz -16.31 dB Center Freq Status Ref 0.00 dBm At 10dB Marker1 144.16MHz -14.78 dB Center Freq
o 15000000 MHz | ) . /NN\"\\ ,,.j 250.00000 MHz
A0 -10 arke: 1 Vo g, A "
G StartFreq | o 477166666 MHz Start Freq
-20 ree -20
-16.31 dB 0 Hz 14,78 dB 0 Hz
cant -0 Stop Freq cant -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
.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 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 111




6 turns RG-400, (PTFE)

polytetrafluoroethylene

0 to 30MHz

VT - )

RIGOL 07:28:44 2026-09-17 < Frequency RIGOL 07:18:42 2025-09-17 < Frequency
Ref 0.00 dBm Att 10dB Marker1 7.1000 hHz -11.40d8B Ref 0.00 dBrm 10 dEI Marker1 444.16 MHz -7.83 dB
Status o Center Freq | Status o W Center Freg
1
M A,
15.000000 MHz ’ 250.00000 MHz
10— Marker 10 arke' w
7.100000 MHz StartFreq | o 44466666 'M Start Freq
Free o0l ' Free -20
-11.40 dB 0 Hz /88 dB 0 Hz
cant -0 Stop Freq cont -0 Stop Freq
a0 30.000000 MHz a0 500.00000 MHz
CF Step CF Step
-50 15.000000 MHz -50 15.000000 MHz
Auto Auto
60l . -6 A
Signal Track Signal Track
70 on |G 70 on | BGTE
N i
-&0 Peak-»CF -80 Peak-»CF
-90) -a0;
Userkey Set:  System, CF ->Step UserKey Set:  System, CF ->Step
100 100!
(dB)Start Freq 0OHz Stop Freg 30.000 MHz {dB )Start Freq 0Hz Stop Freq 500.00 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 1M

0 to 500MHz

(Teflon) dielectric




6 turns RG-400, wit

1 type 31

? Clamp on

ferrite, (PTFE) polytetrafluoroethylene
(Teflon) dielectric

0 to 30MHz

RIGOL 07:34:16 2026-08-17 -
Status o Ref 0.00 dBm att 10 dB Marker1 16000 MHz -17.94 dB
A
-10 Marker
II:II’EE -20
Conl 301
-40
-50
60
=70
A
-&0
-a0
Userkey Set:  System,
100
(dB)Start Freq 0OHz Stop Freg 30.000 MHz
REW 300,00 kHz VBW  300.00 kHz SWT 10,000 ms

Frequency
Center Freq

15.000000 MHz

Start Freq
0 Hz
Stop Freq
30.000000 MHz

CF Step
15.000000 MHz

Auto
Signal Track
On

Peak->CF

CF-»Step

111

0 to 500MHz

RIGOL 07:43:72 20260617 =+ (Local) || Frequency
Ref 0.00 dElm 10 dEI Marker1 220.00MHz -5.99 dg
Status el M M Center Freq
A /\\ 250.00000 MHz
a0y Marke: w M Aty
me Y 22067000000 MHz Start Freq
5.99 dB 0 Hz
cant -0 Stop Freq
a0 500.00000 MHz
CF Step
=0 15.000000 MHz
Auto
60 .
Signal Track
70 on |G
N
-80) Peak-»CF
-an)
Userkey Set:  System, CF ->Step
100
(dB)Start Freq 0OHz Stop Freg 500.00 MHz
RBW 1.0000 MHz YBW 1.0000 MHz SWT 16.666 ms 11




RIGOL

Status it
10
20
-0
-40
=0
-0
70
-0

a0

6 turns RG-400, with 2 type 317 clamp on
ferrites, (PTFE) polytetrafluoroethylene
(Teflon) dielectric

0 to 30MHz

07:61:66 2025-09-17 <+

Ref 0.00 dBm Att Marker1 16000 MHz -2503 dB

10 dB

Marker
1.600000 MHz

425,08 d

Userkey Set:  System,

-100
(dp ) Start Freq
REW

0Hz
300.00 kHz

30,000 MHz
10.000 ms

Stop Freg

VBW  300.00 kHz SWT

0 to 500MHz

Frequency RIGOL 03:03:08 2025-08-17 -
Status Ref 0,00 dBm Att 10 dB Marker1 220.00 MHz -12.81dB
Center Freq ! i J /\M
M 1
15.000000 MHz 10 \er[ : ; g
Start Freq TRIG W
Free 220
0 Hz .
C.on.t -30
Stop Freq
30.000000 MHz a0l
CF Step
15.000000 MHz -30
Auto
- -B0
Signal Track
on |G 0
.
Peak-CF -0
-80
CF->Step UserkKey Set:  System,
(51150)05lart Freq 0Hz Stop Freq  500.00 MHz
141 RB 1.0000 MHz WBW 1.0000 MHz SWT 16.666 ms

Frequency
Center Freq

250.00000 MHz

Start Freq
0 Hz
Stop Freq
500.00000 MHz

CF Step
15.000000 MHz

Auto
Signal Track
On

Peak->CF

CF-»Step

11




Spectrum Analyzer or Vector Network
Analyzer with Tracking Generator

* Rigol DSA 815-TG Spectrum Analyzer with Tacking
Generator, 9KHz — 1.5 GHz, 8 inch screen.
Measures AM/FM demodulation, S parameters,
Duplexer VSWR, Phase, Delay.

 Aursinc Nano VNA SAA-2N V2.2, 1.6KHz - 3GHz, 4
inch touch screen. Measures S parameters
Duplexer, VSWR, Phase, Delay. i

N, 00000000




Nano VNA test setup and
normalization

A Nano VNA with Tacking Generator can also be used to
plot Common Mode frequency performance of coiled
coax chokes.




«“~8ug

h OO W MG A BED 4

Nano VNA Normalized Test Setup
100KHz to 500MHz

et

I




Coiled Coax Common Mode (CM)
Choke Performance, 6 turns.

* A Nano VNA with Tacking Generator can be used to
plot Common Mode frequency performance of
coiled coax chokes.




6 turns RG-8X, 100KHz to 30MHz, Open cell
(FPE) gas-injected foam polyethylene dielectric

* Nano VNA




6 turns RG-8X, 100KHz to 500MHz, Open cell
(FPE) gas-injected foam polyethylene dielectric

* Nano VNA




Coiled Coax Common Mode (CM)
Choke Performance, 15 turns.

* A Nano VNA with Tacking Generator can be used to
plot Common Mode frequency performance of
coiled coax chokes.




15 turns RG-8X, 100KHz to 30MHz, Open cell
(FPE) gas-injected foam polyethylene dielectric

* Nano VNA




15 turns RG-8X, 100KHz to 500MHz, Open cell
(FPE) gas-injected foam polyethylene dielectric

* Nano VNA




Coiled Coax Common Mode (CM)
Choke Performance, 2 turns.

* A Nano VNA with Tacking Generator can be used to
plot Common Mode frequency performance of
coiled coax chokes.




2 turns RG-400, 100KHz to 30MHz, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

* Nano VNA




2 turns RG-400, 100KHz to 500MHz, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

* Nano VNA




Coiled Coax Common Mode (CM)
Choke Performance, 6 turns.

* A Nano VNA with Tacking Generator can be used to
plot Common Mode frequency performance of
coiled coax chokes.




6 turns RG-400, 100KHz to 30MHz, (PTFE)

polytetrafluoroethylene (Teflon) dielectric

Nano VNA _
P21 LURNRG 1007 <5 o408

T AR .




6 turns RG-400, 100KHz to 500MHz, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

* Nano VNA




Coiled Coax CM Choke with Ferrite(s)
Performance

* Grid Dip meter cannot be used to find Common Mode
resonant frequency of coiled coax choke when ferrites
are added.

* Ferrites flatten, and widen Common Mode response.

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




Ferrite Frequency Performance

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

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

Suppression Materials

T A .
31

46

1 10 100 1000

Frequency (MHz)
Fair-Rite Products Corporation



Coiled Coax Common Mode (CM)
Choke Performance, 6 turns, 1 ferrite.

* A Nano VNA with Tacking Generator can be used to plot
Common Mode frequency performance of chokes made
with coiled coax and ferrite.




6 turns RG-8X, 100KHz to 30MHz,

with 1 type 31 clamp on ferrite, Open cell
(FPE) gas-injected foam polyethylene dielectric
* Nano VNA

pSel L




6 turns RG-8X, 100KHz to 500MHz,
with 1 type 31 clamp on ferrite, Open cell
(FPE) gas-injected foam polyethylene dielectric

* Nano VNA




Coiled Coax Common Mode (CM)
Choke Performance, 6 turns, 2 ferrites.

* A Nano VNA with Tacking Generator can be used to plot
Common Mode frequency performance of chokes made
with coiled coax and ferrites




6 turns RG-8X, 100KHz to 30MHz,
with 2 type 31 clamp on ferrites, Open cell
(FPE) gas-injected foam polyethylene dielectric

*NanoVNA

#




6 turns RG-8X, 100KHz to 500MHz,

with 2 type 31 clamp on ferrites, Open cell
(FPE) gas-injected foam polyethylene dielectric
* Nano VNA




Coiled Coax Common Mode (CM)
Choke Performance, 2 turns, 1 ferrite.

* A Nano VNA with Tacking Generator can be used to plot
Common Mode frequency performance of chokes made
with coiled coax and ferrite.




2 turns RG-400, 100KHz to 30MHz,

with 1 type 31 clamp on ferrite, (PTFE)
polytetrafluoroethylene (Teflon) dielectric
Nano VNA




2 turns RG-400, 100KHz to 500MHz,
with 1 type 31 clamp on ferrite, (PTFE)

polytetrafluoroethylene (Teflon) dielectric
20 VI




Coiled Coax Common Mode (CM) Choke
Performance, 2 turns, 2 ferrites.

* A Nano VNA with Tacking Generator can be used to plot
Common Mode frequency performance of chokes made
with coiled coax and ferrites.




2 turns RG-400, 100KHz to 30MHz,
with 2 type 31 clamp on ferrites, (PTFE)

polytetrafluoroethylene (Teflon) dielectric
* Nano VNA




2 turns RG-400, 100KHz to 500MHz,
with 2 type 31 clamp on ferrites, (PTFE)

polytetrafluoroethylene (Teflon) dielectric
* Nano VNA




Coiled Coax Common Mode (CM)
Choke Performance, 6 turns, 1 ferrite.

* A Nano VNA with Tacking Generator can be used to plot
Common Mode frequency performance of chokes made
with coiled coax and ferrite.
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6 turns RG-400, 100KHz to 30MHz,
with 1 type 31 clamp on ferrite, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

* Nano VNA
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6 turns RG-400, 100KHz to 500MHz,

with 1 type 31 clamp on ferrite, (PTFE)

polytetrafluoroethylene (Teflon) dielectric
* Nano VNA




Coiled Coax Common Mode (CM) Choke
Performance, 6 turns, 2 ferrites.

* A Nano VNA with Tacking Generator can be used to plot
Common Mode frequency performance of chokes made
with coiled coax and ferrites.
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6 turns RG-400, 100KHz to 30MHz,
with 2 type 31 clamp on ferrites, (PTFE)

polytetrafluoroethylene (Teflon) dielectric
Nano VNA -




6 turns RG-400, 100KHz to 500MHz,
with 2 type 31 clamp on ferrites, (PTFE)

polytetrafluoroethylene (Teflon) dielectric
* Nano VNA

466p 5x AVG



Commercial Common Mode (CM)
Choke Performance, ferrites in tube.

* Rated 1IMHz — 54MHz, 3KW

* For 1MHz -54MHz, up to -39 db common mode attenuation
claimed.

* Nano VNA




CMC-154-3K, 100KHz to 30MHz,

made using type 31 ferrites in PVC tube

* Nano VNA




CMC-154-3K, 100KHz to 500MHz,
made using type 31 ferrites in PVC tube




Commercial Common Mode (CM)
Choke Performance, ferrites in tube.

* Rated 120MHz — 180MHz, 2KW

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

* Nano VNA




CMC-VHF-2K, 100KHz to 30MHz,

made using ferrites in PVC tube

* Nano VNA

Mi1s 20.£83 208 Mtz




CMC-VHF-2K, 100KHz to 500MHz,

made using ferrites in PVC tube
* Nano VNA




Coiled Coax Common Mode (CM)
Choke Performance, 6 ring ferrites.

* A Nano VNA with Tacking Generator can be used to plot
Common Mode frequency performance of chokes made
with ferrites on coax.




O turns ABR-240 (LMR-240), 100KHz to 30MHz,
with 6 type 31 ring ferrites, (GIFP) Closed cell
gas-injected foam polyethylene dielectric

* Nano VNA




O turns ABR-240 (LMR-240), 100KHz to 500MHz,
with 6 type 31 ring ferrites, (GIFP) Closed cell
gas-injected foam polyethylene dielectric

* Nano VNA
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Coiled Coax Common Mode (CM) Choke
Performance, 13 turns on ferrite.

* A Nano VNA with Tacking Generator can be used to plot
Common Mode frequency performance of chokes made
with coiled coax on a toroidal ferrite.




13 turns RG-400, 100KHz to 30MHz,
on type 31 toroid ferrite, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

* Nano VNA




13 turns RG-400, 100KHz to 500MHz,
on type 31 toroid ferrite, (PTFE)
polytetrafluoroethylene (Teflon) dielectric

* Nano VNA
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