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MATERIALS NEEDED
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MATERIALS NEEDED

1. 60312002114503 - WR-SMA PCB THT Jack Straight - Male SMA Connector ( X1)
74270097 — WE-TOF Toroidal Ferrite ( X1)
33040 - WE-TS Shielding Textiles (4cm X 40cm) X 1 + (4cm X 2.5cm) X 8 — Fabric shielding
AWG 20/22 single core/solid PVC wire — 100cm ( X1)

Hot glue

2.
3.
L,
5. Electrical Insulation tape — 1 Roll ( Any color)
6.
7. Soldering kit

8.

Wire cutter
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TOOLS NEEDED — PART 1

74270097

1m PVC single
core wire

Binder Clip
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PREPARATION
PART 1
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PREPARATION

Clip the SMA connector on the Binder Clip Prepare the wire by removing the insulation

7 [ovorcomaonose REDEXPERT®


https://redexpert.we-online.com/redexpert/#/

PREPARATION

Prepare the wire by bending it to J-hook Attached the J-hook to SMA connector
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PREPARATION

Press on the J-hook to secure it to SMA connector pin Solder the SMA connector
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PREPARATION

SMA connector solder securely Inspect SMA connector pin solder quality
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PREPARATION

Clamp Ring Ferrite on binder clamp securely Apply hot glue on SMA
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PREPARATION

Apply hot glue on ferrite surface Attached the SMA connector to ferrite to glue them
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PREPARATION

Pressed down firmly to secure the part Wait until the hot glue cold down and set
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PREPARATION

The gluing process is done Carefully start winding the wire to the ferrite core
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PREPARATION

Wind the wire in equal spacing of ~1.5cm Wind the wire between 8 to 12 turns around the ferrite
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PREPARATION

Towards the end. Gauge the wire length Leave about 25 cm to 30cm of wire length
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PREPARATION

Removed the insulation % the let over length Trim of the remaining insulation to expose the copper wire
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PREPARATION

Start wrapping the copper wire around SMA connector.  Wrap the copper wire few round around SMA connector to
secure and reinforce the SMA connector with the core.
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PREPARATION

Solder the copper wire to SMA connector carefully. Solder the side of the ferrite copper wire as shown in picture
Do not put too much solder on the SMA connector to below as reinforcement to secure the SMA connector

avoid covering the screw thread.
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PREPARATION

Inspect solder to ensure quality joint Completed work for part 1
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MATERIALS NEEDED
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TOOLS NEEDED - PART 2

33040 - WE-TS Shielding Textile

PVC Insulation Tape

N Part 1 - RF
S Current Probe

33040 - (4CM x 2.5CM)

8 pieces Scissor
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PREPARATION
PART 2

C 0] L]
e [o REDEXPERT


https://redexpert.we-online.com/redexpert/#/

PREPARATION PART 2

Wrap one round of PVC tape to the Part 1 ferrite core
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PREPARATION PART 2

Tape back the )
release liner and
he
- Pull off the t expose t
Cut/punch a hole in the fabric shielding L:elce)ase I?n:Fe Culif- off the Lelease sticky part
tape in the middle around 20cm away i. T d ﬁs own as shown
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PREPARATION PART 2 Wrap the first half of fabric shielding around toroidal core

-
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PREPARATION PART 2

Cut the edges approximately 5mm apart and 10mm depth on both side
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PREPARATION PART 2

Pull in and stick it to the inner part of toroidal core of first part of fabric shield
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PREPARATION PART 2
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Pull the fabric shielding as tight as possible to the inner core | " - x
There will be empty space in the middle of the core v
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PREPARATION PART 2

e ————

There will be empty space in the middle of the core
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PREPARATION PART 2

The inner core of the toroidal ferrite will now have By using the small pieces of 4cm X 2.5cm fabric shielding ...
a big opening gap. This need to be reduced to
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PREPARATION PART 2

Paste the 4cm X 2.5cm fabric shielding

around the inner core in such a way that it Repeat the steps until the entire inner gap are identical
leaves a small even gap of (1~2mm) in the The middle gap should be as even as possible to ensure
middle of the ferrite inner core measuring consistency

32 [ovsrcomaronone REDEXPERT®



https://redexpert.we-online.com/redexpert/#/

PREPARATION PART 2

Wrap another layer of PCV insulation tape tightly to the ferrite core to secure the shielding in place properly
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PREPARATION PART 2

Low cost RF current probe is done
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TESTING
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DO NOT CONNECT RF CURRENT PROBE AS SHOWN BELOW gale],\ ke lo CEEIT Ry

ONE WIRE only

= Similarly, by
monitoring just the
positive wire of the
load is measuring the
actual load current.
This will overload the
spectrum analyzer
sensitive receiver
current detector
which usually can only
handle pA or nA RF
current as well

= This can damage the
spectrum analyzer
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DO NOT CONNECT RF CURRENT PROBE AS SHOWN BELOW [elol i iy CECIVCRT

ONE WIRE only

= By monitoring just the

negative wire of the
load is measuring the
actual load current.
This will overload the
spectrum analyzer
sensitive receiver
current detector
which usually can only
handle pA or nA RF
current

This can damage the
spectrum analyzer
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PROPER RF CURRENT PROBE CONNECTION

= Common mode noise
measurement setup

= Differential mode
noise measurement
setup
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TESTING 1 — COMMON MODE NOISE

EM(-S‘aealimeSpedmm Analyzer Software are) - Version

surement Spectran Graphics Edit Session Extras ?

I EEXYE T

Spectrum 1 - CF_Demo (150 kHz - 30 MHZ) - 13370 (NF-5035 X)

MHz RBW
Settings 2 sampletime: 50 ms samples: 5971  Detactc
C old GP* Longitude

Py

CEN 55011/22 Class A (AVG)

Peak Suppression: File
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TESTING 1 — DIFFERENTIAL MODE NOISE
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TESTING 1 — DIFFERENTIAL MODE NOISE

iﬂém@eSpmMmmm - Version 2.1.6 - 13370 {NF-5035 X

Measurement  Spectran Graphics Edit  Session  Extras ? Close)

Il E 2% & 73 . ==1= =N

Spectrum 1 - CE_Demo (150 kHz - 30 MHz) - 13370 (NF-5035 X)
ter | ROW @ 10 Kz for : autc

Undo / Redo

CE Demo

MHz

Peak Suppression; Fite d| Average Buffer: 20/20 11091 ms  530/s | 13370 (NF-5035 X)
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RF CURRENT
PROBE THEORY
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RF CURRENT PROBE THEORY

Noise Current Primary Winding
- (wire under test)
-« -

33040 - Shielding

A AN o
Electrostatic

[0 0 0 0 0 e, 2 9 2 Shield (Case)

/WY—\ Secondary Winding

Coax Connector

LTl P (50 Ohms)

Case Ground
Courtesy of Kenneth Wyatt
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RF CURRENT PROBE THEORY

1) The RF current probe is a type of radio frequency current transformer. When the
probe is clamped over the wire in which current is to be measured, the wire forms the
primary winding.

2) The clamp-on feature of this probe enables easy placement around any wire or cable.
This is essentially a broadband high-frequency transformer. High-frequency currents
can be measured in cables without physically disturbing the circuit.

3) Winding 8 to 12 turns (not too critical), and terminating with a SMA connector is all
we need. Keeping the turns as far apart as will reduce inter-winding capacitance and
yield better results at the higher frequencies.

DIY RF CURRENT PROBE Ll
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RF CURRENT PROBE THEORY

3) Usable frequency range from 1MHz to 1T000MHz.

4) Use this current probe on small DC power and Signal line only. Improper usage may
lead to measurement equipment damage. Wurth Electronic can not be liable.

5) For ACline CMC/DMC noise measurement, additional knowledge and special skill are
needed. Kindly manage at your own risk.

https://interferencetechnology.com/measuring-common-mode-versus-differential-mode-conducted-emissions/
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Simulation and Component Selection Tool

C ) B https/irecexpert.we-online.com/ne-redespert/en/#/home

T < Product selection

ELEXTRONIK

': ° Ferrites for PCB Assembly
—_—

Precise determination of
inductor loss with

EXPERT '

m CM Chokes for Mains Power Lines

1." Ferrites for Cable Assembly

. @ M Chokes for Low VVoltage and Data Lines
72 Design Tools B Product selection B

a EMI Filter Designer EMC Components D - Duerunltage prﬂter_tiﬁn
-

D Magl*C Power Module Designer Power Inductors and Magnetics

14 Resonance Tank Calculation for Wireless Power Mag!*C Power Products !._/ EMC Line Filter

i1 Filter Circuits Signal & Communications

la, = _% Filter Inductors
= el iy
~ DC/DC Converter @ Capacitors & Resistors

* Wireless Connectivity and Sensors L Optoelectronics Explore AC + DC losses at light load

Capacitor lifetime calculator o uartz Crystals & Oscillators : 3 : -
P & Y - For all converters we provide detailed information of estimated losses

and inductor self heating for the entire input voltage range, as well as

Optoelectronics = EME Shieking & Grounding varying output current, i.e. light load conditions.

Power Magnetics
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Simulation and Component Selection Tool

EXPERT W Chokes for Low Voltage and Data Lines

100 /122items €3

% % order Code Y Series % Size Y | [Spec Ny W " Winding Style ' Length ' Width "y Height ' Lines Y Y assemb.. |y AEC-G Y Automolive
o lm-mm w7 mm-m-———
‘.ﬁ“ 744230181 WE-CNSW 500V 1800 220 nH 400 mA 210me  bifilar 1.60mm  0.850 mm 1.10 mm 125°C
4744230220 WE-CNSW 0e03 (g 500V 22.00 27.0nH 800 mA 80.0mQ  Dbifilar 1.60mm  0.850 mm 1.10 mm 2 125°C SMT 2 b1
= 4744230251 WE-CNSW D603 (rod 500V 2500 280 nH 350 mA 280 ma  bifilar 1.60 mm  0.850 mm 1.10 mm 2 125 °C SMT 2 [
744230450 WE-CNSW De03 o= 500V 45.0 0 56.0 nH 650 mA 110ma  bifilar 1.60mm  0.850 mm 1.10 mm 2 126 °C SMT 2 *®
744230900 WE-CNSW 0603 (EDg 50.0 vV %9000 130 nH 550 mA 145 md  bifilar 1.60mm  0.B50 mm 1.10 mm 2 125°C SMT 2 *»
744231061 WE-CNSW Oe0s (e 50.0 V 67.00 88.0nH 400 mA 250 m0  bifilar 2.00 mm 120 mm 1.20 mm 2 1259 SMT 1 »
< > &
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THANK YOU

Auckland: Tasi.Samu@we-online.com

Christchurch: Mark.Toi@we-online.com

FAE: Carpov.Pascual@we-online.com

671 | BEriL| coAscon, | v 2025 REDEXPERT" [/


https://redexpert.we-online.com/redexpert/#/
mailto:Mark.Toi@we-online.com
mailto:Tasi.Samu@we-online.com

	Slide 1: DIY RF Current Probe
	Slide 2: contentS
	Slide 3
	Slide 4: Materials needed
	Slide 5: Tools needed – Part 1
	Slide 6
	Slide 7: Preparation
	Slide 8: Preparation
	Slide 9: Preparation
	Slide 10: Preparation
	Slide 11: Preparation
	Slide 12: Preparation
	Slide 13: Preparation
	Slide 14: Preparation
	Slide 15: Preparation
	Slide 16: Preparation
	Slide 17: Preparation
	Slide 18: Preparation
	Slide 19: Preparation
	Slide 20: Preparation
	Slide 21
	Slide 22: Tools needed – Part 2
	Slide 23
	Slide 24: Preparation part 2 
	Slide 25: Preparation part 2
	Slide 26: Preparation part 2
	Slide 27: Preparation part 2
	Slide 28: Preparation part 2
	Slide 29: Preparation part 2
	Slide 30: Preparation part 2
	Slide 31: Preparation part 2
	Slide 32: Preparation part 2
	Slide 37: Preparation part 2
	Slide 38: Preparation part 2
	Slide 39
	Slide 40: Do Not Connect RF current probe as shown below
	Slide 41: Do Not Connect RF current probe as shown below
	Slide 42: Proper RF current probe connection
	Slide 43: Testing 1 – Common Mode noise
	Slide 44: Testing 1 – Common Mode noise
	Slide 45: Testing 1 – Differential Mode noise
	Slide 46: Testing 1 – Differential Mode noise
	Slide 47
	Slide 48: RF current probe theory
	Slide 49: RF current probe theory
	Slide 50: RF current probe theory
	Slide 55
	Slide 56: Redexpert
	Slide 57: Redexpert
	Slide 61: Thank you

