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> Agenda

¢ Ferrite Core

+ |solation
* Transformers
* Opto-Isolators

* Transient and Surge Suppression Devices

* Varistors

* Gas-Tube Surge Suppressors ,‘

+ Semiconductor Transient Suppressors -
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Ferrite Core

+ Split EMI Ferrite Cores for Ribbon Cables
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Ferrite Core

* EMI Suppression Ferrite Beads
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* Ferrite Core

* Use the Broper ferrite material for EMI / EFT / ESD
frequency range




- Ferrite Core

* Ferrite Bead (XFe,O, ,X=Mn, Ni)
* |low frequency — inductor
* high frequency — resistance

* Ferrite bead + stray capacitance — useful filter

* Not to use multi-turn ferrite core, because the larger
Inductance a ferrite core forms, the larger stray
capacitance it will have to couple the noise into
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Ferrite Core

. Ferrite beadsz . Ferrite heads
~ BLMEZIPGEOOSN] ~ BLMIBBE1213N1

JSB
FEHlE%

r -

i 25 RIE

B=2"-7



Ferrite Core
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> Agenda

* Ferrite Core

¢ |solation
* Transformers
* Opto-lIsolators

* Transient and Surge Suppression Devices

* Varistors
* Gas-Tube Surge Suppressors “
* Semiconductor Transient Suppressors * .
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¢ Transformers are used to isolate ground current loops, and it can
suppress CM and DM interference.
* Isolated ground decreases CM interference
* Inductor itself decreases DM interference
* In addition to a desired magnetic coupling between the primary

(Lp) and secondary (Ls) winding, an EMI coupling takes place
through interwinding capacitance (Cw) between the primary and

secondary winding.
* Aside from heat sink stray capacitance, transformer parasitic capacitance
Cw is the main CM EMI source.
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. Transformers

2
VA
*+ A single-shield isolation transformer performs well to
suppress CM interferences at low frequency of up to
100KHz, but

+ CM rejection will decrease with increasing frequency above
100KHz because of capacitance reactance.

* To avoid common-impedance Zg coupling, shield must be
grounded to the load side.

* Assingle-shield isolation transformer don’t suppress DM coupling
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Transformers — -
Single-shield isolation transformer




Transformers - -
Single-shield isolation transformer

1 ® Common-mode




Transformers . -
ouble-shield / Triple-shield isolation transformer

Suppress DM interferences Suppress DM interferences

ground

CM interferences




Opto-isolators

+ Power line i1solator — Transformers

~#* Signal transmission line isolator — Opto-isolators
+ Ground-current loops are also broken; Cc = 1pF

Vececl Vcc2




Agenda

+ Ferrite Core
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ﬁ.

Qﬁ ’Gas-Tube Surge Suppressors

L/

+ |t handle very large transient current (>10KA).

* When transient EMI voltage in a line exceeds the striking
voltage of the gas-tube, an arc discharge occurs and the

lonized(igEiv) gas produces a low-impedance path from line to
ground.

* Leakage resistance of a gas tube measured at the circuit
operating voltage should be high to avoid its insertion loss.

* The gas tube is normally specified for a breakdown
voltage higher than the circuit operating voltage to

avoid unwanted clippingssi) of signals. “‘
v
* |t is used in AC power distribution lines and in v
telecommunication lines as lightning or other high-energy surge }3
arrestors. 4
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< >Gas-Tube Surge Suppressors

Fa
* There are two major disadvantages

* Response time is slow

* It remains in a conducting state even after the surge
IS removed, that Is, it can not extinguish¢gy#) follow
current after a surge

* Adding a resistor (€2) or a fast-action circuit breaker in
series can prevent this condition.

Fuse
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< “Gas-Tube Surge Suppressors

* The configuration limiting CM surges
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<M ~Gas-Tube Surge Suppressors

L/

* The configuration limiting DM surges
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<M ~Gas-Tube Surge Suppressors

L/

* The configuration limiting CM and DM surges
* Multigap arrestorsgi#:4) can afford a size reduction.
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<#8 ~Gas-Tube Surge Suppressors
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Semiconductor Transient Suppressors

C

Fat
* Metal Oxide Varistors (MOVs)
* \Voltage-dependent resistance

Fuse

Supply MOV Load ‘V
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""és_emiconductor Transient Suppressors
Bt

C

* Silicon Zener Diode
* Operated In a reverse biased condition

* Provide an accurate transient limiting element
Vz even for high rise-time transients
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""és_emiconductor Transient Suppressors
L
* Bipolar Avalanche Diode (BAD)

* |t can absorb transient energy with voltages of
either polarity.

* High speed (1ps) but high cost
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Semiconductor Transient Suppressors

C

A

* Because of the probabillity of existence of
many surge waveforms, a combination of
more than one surge arrestor might be

used.
Fuse Ls Rs
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. Summary

* Transformers are used to isolate ground current loops,
and it can suppress CM and DM interference.

* A single-shield isolation transformer performs well to
suppress CM interferences at low frequency of up to
100KHz, but

* CM rejection will decrease with increasing frequency above
100KHz because of capacitance reactance.

* A single-shield isolation transformer don’t suppress DM
coupling well.

* While using the inductances (ferrite cores), it is “\
necessary to pay attention to avoiding saturation . v
and resonance. \
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N Summary

. 50 L Er Ay (Gas Discharge Tube)
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