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Ferrite Bead Selection
• Ferrite beads are selected based upon:

1. Current rating – 120 mA is the worst case input current expected for UCC12050. Select input ferrite beads with minimum 150 

mA. Contact the bead manufacturer and ask for DC bias curves (examples shown on following slides).

1. Impedance (Z) vs frequency (F) – Impedance response can be very high over a narrow frequency band or not as high over a 

wider frequency band (examples shown below). Response is based on material type . Start with highest impedance over widest 

frequency band of interest, as shown on following slide. Once we determine a specific frequency where radiated EMI is 

problematic, we may adjust the ferrite bead selection to be optimal around that frequency. Examples of impedance vs frequency:

2. DC Resistance (DCR) – Important for overall efficiency but from EMI point of view this should be the last parameter considered.

𝐼𝐼𝑁 =
𝑃𝑂(𝑀𝐴𝑋)

𝑛 × 𝑉𝐼𝑁(𝑀𝐼𝑁)
=

0.5 𝑊

0.6 × 4.5 𝑉
= 225 𝑚𝐴
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BLM18SP102SH, DC Bias Effect
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BLM18KG102SH, DC Bias Effect
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UCC12050, Initial Bead Selection
• CISPR 32, Class B frequency of interest: 30 MHz<F<1 GHz – Select beads that have high Z over your frequency where the EMI 

is failing. 

• Trade off between IMAX, Z, F, DCR

BLM18EG331TH1D

Part MFR Z (100MHz) Z(300MHz) Z(1GHz) IMAX Temp DCR Pkg Comment

BLM18EG331TH1D Murata 330 Ω - 450 Ω 500 mA -55 °C<T<125 °C 210 mΩ 0603 AEC-Q200

BLM18HE152SH1D Murata 1.5 kΩ - 1.5 kΩ 500 mA -55 °C<T<125 °C 500 mΩ 0603 AEC-Q200

BLM18HE152SH1D

• Start with BLM18HE152SH1D

• Higher impedance

• Higher DCR
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UCC12050, Input Ferrite Bead Example

• Ferrite Beads for EMI Mitigation:

• Use of ferrite beads work best where there is a cable interface to the UCC12050

• We have a cable interface on the input side from the 5V dc VIN – Ferrite beads, L5, L6 are used on the input side

• We have no cable interface on the output side because the load (R12) is directly on the PCB – no ferrite beads are 

necessary in this case. If the load to the UCC12050 is off the PCB and uses a cable interface, ferrite beads can be used 

on the output side, similar to the input side.
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UCC12050, Ferrite Bead + MLCC EMI Filter Example

• Ferrite Beads used with MLCC for EMI Filter Design:

• Ferrite Beads used with MLCC capacitors to form complex EMI filter networks

• Apply <80% rated voltage

• 50 V, 0402 input EMI filter capacitors easily meet 80% voltage rating requirement

• Next level of EMI performance is Murata NFM low ESL, 3 terminal EMI filter MLCC

Murata GCM Type, COG, 0402, Capacitor Range

COG, 0402, 100pF, SRF~1GHz

https://www.murata.com/en-us/products/capacitor/mlcc/smd/nfm/nfm_3#features-area
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UCC12050 Output EMI Filter: Example

C251 
10µFFB1

FB2

C1
100pF

C2
100pF

• Ferrite Beads used with MLCC for EMI Filter Design:

• Output ferrite beads help when the load is dynamic (switching, clocks, high speed digital, etc)

• When PCB is properly designed, no ferrite beads will be required to pass CISPR32, Class B

• Above recommendation is to try and improve failed CISPR 32, Class B

• Assure the GND plane is being used effectively 

• C1 and C2 may not be needed but can be tested as shown above

FB1=FB2=BLM18HE152SH1D
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UCC12050 Y-Capacitor: Example

• Addition of external primary-secondary, Y-capacitor:
• Used to reduce CM noise, improve EMI

• Provides low impedance path across transformer

• Reduces common mode noise

• Choose capacitor with similar voltage rating as UCC12050

• TDK CK45 series is one example up to 3 kV rating

C251 
10µFFB1

FB2

C1
100pF

C2
100pF

Y Capacitor

FB1=FB2=BLM18HE152SH1D

https://product.tdk.com/info/en/catalog/datasheets/leaddisc_commercial_ck45_en.pdf
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Stitch Vias: TI UCC12050EVM-022 PCB

• PCB needs more vias and possibly larger size:
• Should use TI UCC12050EVM-022 as guideline

• UCC12050EVM=022 via pattern
• 12 mil hole size, 30 mil outer ring

• 3.81 x 3.81mm via grid

• See UCC12050EVM-022 User Guide for additional 

guidance on inner layer connections

3.81mm

3.81mm

https://www.ti.com/lit/ug/sluubd5/sluubd5.pdf?ts=1598837296663&ref_url=https%253A%252F%252Fwww.ti.com%252Ftool%252FUCC12050EVM-022%253FkeyMatch%253DUCC12050EVM%2526tisearch%253DSearch-EN-everything%2526usecase%253DGPN
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EMI:
• Lower radiated emissions with SSM – Passed CISPR32, 10m chamber with 0mA, 50mA, 100mA loads. 

• UCC12050 has >5dB margin

EVM configuration: no ferrite beads , no LDO, no stitch capacitors, on 2 layer PCB

Tested to CISPR32 Limit, in 10m chamber, on same day, in same certified lab.

Max = - 7.185 dB

UCC12050

Max = - 6.383 dB Max = - 5.835 dB 

0mA Load 100mA Load50mA Load
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EMI:
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• Lower radiated emissions with SSM and integrated PCB stitch capacitor – Passed CISPR32, Class B, 

10m chamber with 0mA, and 100mA loads. 

• UCC12050 has >9dB margin.

UCC12050EVM-022

Tested to CISPR32, Class B Limit, in 10m chamber

UCC12050

Max = - 10.637 dB Max = - 9.425 dB 

0mA Load 100mA LoadOriginal Vendor EVM Configuration

UCC12050: 

Original EVMs as available  

• Ferrite beads: No

• Input LDO: No

• PCB Stitch Capacitor: Yes 4 layers
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UCC12050 CISPR 32, Class B Conducted Emissions 

• CISPR32, Class B

▪ 150kHz<F<30MHz

• No board level EMI filter added

• No ferrite beads

8 MHz 16 MHz

Quasi-peak limit

Average limit

56 dBµV
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UCC12050 CISPR 32, Class B Conducted Emissions 

8MHz 16MHz8MHz 16MHz

Quasi-peak limit

Average limit

36 dBµV

• CISPR32, Class B

▪ 150 kHz<F<30 MHz

• No board level EMI filter added

• 2x input (VINP, GNDP) ferrite beads added

▪ Murata BLM15HD182SN1

▪ FB rating: 1.8 kΩ at 100 MHz

▪ 20 dB reduction at 8 MHz and 16 MHz 


