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Change Record: v2.6 to v2.8, January 2021

 Safety note added to all slides, with some necessary reformatting

 Slide 8.1.4 – reference improved

 New slides 8.1.9a and 8.1.9b added – on  SoC (System on Chip), ASICs 
(Application-Specific ICs) and Chiplets (mounted on silicon interposers)

 Slide 8.1.15 – text improved

 New slides 8.2.5a, 8.2.5b and 8.2.5d added - and old 8.2.5a 
renumbered as 8.2.5c

 Slide 8.2.17 – text improved

 Slides 8.3.2, 8.3.3 and 8.3.9 – text improved and added to

 Slides 8.4.2-4 (References) significantly re-written and updated
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Good Electromagnetic (EM) Engineering…

– is cost-effective SI, PI and EMC engineering: 
well-proven to save time & money in all lifecycle stages, 
helping to increase profits & reduce financial risks…

– for PCBs, modules, sub-assemblies, devices, products, equipment, vehicles, sub-
systems, systems, installations, etc., etc.; of any size, in all applications

see Module 1 especially 1.15 (also in Webinar 1c) 
and 1.16 (also in Webinar 1d)

■ This Module contains many EM Engineering guidelines 
that should also be used as an initial design checklist: 
any that can’t or won’t be followed identify a project risk!

see Module 1, section 1.16 (also in Webinar 1d)

– to adapt any l-based design guidelines to different EMC 
standards, see Module 1, section 1.18 (also in Webinar 1d)
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Contents
8.1 Active devices

8.2 Passive components

8.3 Problems with second sources, 
counterfeits, controlling purchasing

8.4 Some useful references

For safety requirements – see our course modules 
on designing for safety compliance

Keep up to date with new versions of this course module! 
Visit: www.emcstandards.co.uk/emc-for-products-equipment2
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8. Component selection 
for EMC

8.1
Active devices
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December 2011
6.8 billion transistors
4 stacked silicon dies

19Watts at 180,000 MIPs

Example of a modern IC

8.1.2 Cherry Clough Consultants confidential training material
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Active devices 
– selecting a logic family

 The frequency at which digital device emissions 

start to diminish very rapidly is often estimated by..

fmax = 1/(p  rise/falltime) 

 But this assumes a trapezoidal waveform, not the 

S-shaped rise/fall of saturated logic

– and data sheet rise/fall times are slower than real devices

in fact: e.g. 74F emits significantly at >1GHz, 

and HCT can oscillate rail-to-rail at 200MHz
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Determining the highest 
frequency of concern: fmax

 So use measured risetimes in the 1/( p tr ) formula…

– using a high-speed oscilloscope and ‘scope probe 
(with appropriate test points on the PCB)…

using sufficient bandwidth, for example 6GHz will just 
about measure down to 100ps  (e.g. PCI Express in 2002) 

– but it is usually much easier to use a close-field loop 
probe and spectrum analyser…
and measure fmax directly, without contact, by holding 

the probe on the tops of the devices…

probe diameter <10mm for <6GHz, so it doesn’t resonate
 see our course Module 18 on near-field probing and other low-cost 

EMC test methods for more details
8.1.4
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Selecting logic devices     continued...

 Some devices have large ‘shoot-through’ (‘power 

transient’) currents, not specified in their data sheets

– that can cause unexpectedly high emissions 

 Some ‘EMC-friendly’ logic families reduce their 
slew rate and/or output swing   (e.g. FCT-T, ACQ, ACTQ)

– and some have increased immunity to ESD 
(especially for RS485, USB2.0, and similar I/O devices)

 Some ICs emit high fields from their bodies 

they may need shielding on the PCB
8.1.5
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Selecting logic devices     continued...

 Prefer ICs which have ‘in-package’ decoupling 
capacitance (even if only a few nF, but more is better)

– or in-module, if the IC is a MCM (multi-chip module)

– much better decoupling effectiveness above 300MHz 
than decoupling capacitors on a PCB

 The best ICs for EMC have their highest-bandwidth 
memory on-chip (or in-module, for MCM ICs)

– much better EMC than separate ICs on a PCB with their 
high-bandwidth traces for clocks, strobes and busses
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