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1. Narrowband versus wideband
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1. Narrowband versus wideband
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2. Narrowband versus real life
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20 kHz



3. Wideband versus real life
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20 kHz, D=1%



3. Wideband versus real life
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4. Real life
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4. Real life
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? Question: disturbance of uplink mobile phone at 887 MHz

Black = disturbing source off

Blue = disturbing source on

What is the main source?

Black = disturbing source on

Blue = disturbing source off

4. Real life



Rectangular signal with finit rise/fall time
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4. Real life



Spectral envelope data (Consider tr = tf)
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4. Real life



Basic drive:
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4. Real life



What does it mean for your industrial installation?

2 - 10kHz

3MHz

10 kHz, D=50% PWM tr = 100 ns 

6,4 kHz 3,2 MHz

4. Real life



– IEC 61156-x: Multicore and symmetrical pair/quad cables for digital communications

…

– IEC 61156-11: Multicore and symmetrical pair/quad cables for digital communications –

Part 11: Symmetrical single pair cables with transmission characteristics up to 600 MHz 
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5. Generic cable standards

International standards: (selection)

– IEC 11801-x: IT – Generic cabling for customer premises

Links and channels

– TIA 568: requirements for cables (including optical, coaxial, …)

Performance tests for cable categories 3 to 7 Category Max. Bandwidth Max. Data rate Max. Distance

Cat 5e 100 MHz 1 Gbps 100 m

Cat 6 250 MHz 1 Gbps (10 Gbps) 100 m (55 m)

Cat 6A 500 MHz 10 Gbps 100 m

Cat 7 600 MHz 10 Gbps 100 m

Cat 7a 1000 MHz 10 Gbps (40 Gbps) 100 m (50 m)

Cat 8.1 2000 MHz 25 Gbps 30 m

Cat 8.2 2000 MHz 40 Gbps 30 m
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5. Generic cable standards

– TIA 568: requirements for cables (including optical, coaxial, …)

– TIA-568-C.0: balanced twisted pair

– Annex: Environmental conditions

– TIA 568: requirements for cables (including optical, coaxial, …)

– TIA-568-C.2: balanced twisted pair

Performance tests:
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5. Generic cable standards



– EN 50288-1: Multi-element metallic cables used in analogue and digital communications and control

European standard comparable to IEC61156

LF testing
HF testing

EN 50289-x

- EN50173: IT– Generic cabling systems

European standard based on IEC11801 and TIA568 with additional requirements
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5. Generic cable standards



6. EMC testing

– EN61000-4-3

– Longer cables:

– Put low inductively

– Put far from other metallic parts and 

conductors (shielding)

– 1 m illuminated (λ/4 80 MHz)
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– Continuous wave, narrow band



6. EMC testing

– EN61000-4-4
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– Impuls, wide band



6. EMC testing

– EN61000-4-6

CDN for unscreened balanced cable (T2 – T8)

CDN for screened balanced cable (S1 – S8)
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– Continuous wave, narrow band



10BASE-T1L – PROFIBUS PA CABLE

Switch
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7. Testing on industrial communication setup



SwitchIO-Controller

71 mEMI clamp

7. Testing on industrial communication setup

• Large influence of setup: 

• cable length

• bonding

• non constant coupling characteristic of clamp (location, coupling, small air gap)

• modulation (AM, FM)

• high power needed at some frequencies (linearity?)

• Influence of monitoring components

• Communication failure or system failure: corrupt messages or interference on the boards?

Conclusions: 

• reproducibility of failure: difficult for PN (synchronisation?), ok for SPE

• lot of open questions

Grounding or bonding?
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– PROFINET without narrowband interference

– Communication ok

– PROFINET with narrowband interference

– Communication ok

8. Some results
View in time domain

PROFINET
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– PROFINET with real interference (frequency inverter ringing due to long motor cable)

– Communication still on

8. Some results
View in time domain

PROFINET
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– PROFINET cable 71m 

– Interference 3 MHz

– Communication ok

– No bus error

8. Some results
Monitoring

PROFINET
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– PROFINET cable 71m 

– Interference 25 MHz

– Communication not ok: bus error

8. Some results
Monitoring

PROFINET
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Communication ok
PROFINET
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Communication failure or system failure
PROFINET
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Communication ok

PROFINET
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– PB PA cable 100 m, no interference, communication ok Spectrum of signal (start and end)

8. Some results
Time and frequency domain

SPE
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– PB PA cable 100 m, no interference, communication ok Intererence, communication not ok

SPE8. Some results
Time domain
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– 86 dBµV, 

communication

ok

– 98 dBµV, 

communication

not ok

SPE

8. Some results
Time and frequency domain
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– 1,8 MHz, 

100 dBµV, 

device 

failure

– 50 MHz 

interference, 

98 dBµV, 

communicat

ion ok

SPE
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– Influence of litze between setups:

Red = with litze

- higher shield current

- higher interference at lower frequencies, 

but equal at higher frequencies

- communication is ok

Blue = without litze

- lower shield current

- lower interference at lower frequencies

- communication is not ok

Conclusion: shield current should flow to oppose

the interference
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– Same setup 100 m cable

– CAT6a (blue) versus PB PA (red)

– Shield current 3 to 10 dB higher

in PB PA

– Interference 20 dB lower in 

CAT6A
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9. More results?

Visit us at the demo
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