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Detekcija PWM
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Detekcija PWM: Analogna z RC in primerjalniki
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5ŜǘŜƪŎƛƧŀ t²aΥ 5ƛƎƛǘŀƭƴŀ ƳŜǊƛǘŜǾ őŀǎŀ Ȋ ƭƻƎƛƪƻ
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Direktna generacija PWM za LED
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Prilagoditev na vir napajanja s PWM
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10 kÝ



N A Ļ R T O V A N J E  E L E K T R O N I K E  Z A  E M C

Vhodna kapacitivna banka
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Za ȊƛƘŜǊŀǑŜ Za bogate
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½ŀǑőƛǘŀ ǇǊŜŘ ƻōǊŀǘƴƻ ǇƻƭŀǊƛǘŜǘƻ

Za znajdljive½ŀ ǾŀǊőƴŜ
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Oddani projekti
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Georgy Telelyukhin / Fran Zupet
2. letnik, VS-EL

16.6.2025

UL FE - 9a/ ǑǘǳŘŜƴǘǎƪƻ ǘŜƪƳƻǾŀƴƧŜ нлнр



N A Ļ R T O V A N J E  E L E K T R O N I K E  Z A  E M C
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Koncept ǊŜǑƛǘǾŜ

- Generali bomo svoj PWM
- Cena logike pod 20c 
- Digitalna logika, torej, ǾŜőƧŀ odpornost na motnje?
- Zanimiva ne standardna ǊŜǑƛǘŜǾ, aka NE komparator
- Vse komponente pod hladilnikom

16.6.2025

UL FE - EMC ǑǘǳŘŜƴǘǎƪƻ tekmovanje 2025
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Shema logike
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Shema Filtra
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Celotna shema
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LȊǊŀőǳƴƛ
simulacije
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Funkcionalna
simulacija
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LȊǊŀőǳƴƛΣ ǎƛƳǳƭŀŎƛƧŜ
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CƛƭǘŜǊ ƛȊ ǊŜŦŜǊŜƴőƴŜ ǎƘŜƳŜ ŘŜƭǳƧŜ ȊŜƭƻ ŘƻōǊƻ 
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bŀőǊǘƻǾŀƴƧŜ ǘƛǎƪŀƴŜƎŀ ǾŜȊƧŀ

±ǎŜ ƪƻƳǇƻƴŜƴǘŜ ǎƻ ƴŀ ǎǇƻŘƴƧƛ ǎǘǊŀƴƛ ǾŜȊƧŀ ǇƻŘ ŀƭǳƳƛƴƛƧŀǎǘƛƳ ƻƘƛǑƧŜƳ Υύ
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bŀőǊǘƻǾŀƴƧŜ ǘƛǎƪŀƴŜƎŀ ǾŜȊƧŀ
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Meritve na HELLI
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Imunost na vsiljene motnje Imunost na sevalne motnje
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Morebitni popravki
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Polaganje je drago :[

±ŜőƧŀ ǘǳƭƧŀǾŀ ōƛ ōƛƭŀ ōƻƭƧǑŀ 
ƎƭŜŘŜ ǳőƛƴƪƻǾƛǘƻǎǘƛΗ



Georgy Telelyukhin / Fran Zupet
Rezultati
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Osnovna 

funkcionalnost

PWM
ƻōƳƻőƧŜ

Napetostno 
ƻōƳƻőƧŜ

Temperaturno
ƻōƳƻőƧŜ

Obrnjena polariteta

Izkoristek

Temperaturna obremenitev:
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Teleyukhin/ Zupet ςCǳƴƪŎƛƻƴŀƭƴƛ ƛƴ ŜƭŜƪǘǊƛőƴƛ ǘŜǎǘƛ

U1 [V] I1 [mA] P1 [W] U2 [V] I2 [mA] P2 [W] Izkoristek
13.51 158 2.135 6.12 313 1.915 89

66.81 °C
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D5 sys, wMelco, g orig vs y UART mod FS CLMM and FS MXB 

Date: 10.JUN.2025  17:01:41
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D5 sys, wMelco, g orig vs y UART mod FS CLMM and FS MXB 

Date: 11.JUN.2025  17:24:54
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5 5



N A Ļ R T O V A N J E  E L E K T R O N I K E  Z A  E M C

Teleyukhin/ Zupet ςCena
Opis elementa Koda proizvajalca Proizvajalec Koda dobavitelja Dobavitelj Cena/kos (za 10 000 vezij) ~ǘΦ YƻǎƻǾ ƴŀ ǾŜȊƧŜ/Ŝƴŀ Ȋŀ ǑǘΦ ƪƻǎƻǾ ƴŀ ǾŜȊƧŜ

0402-0603 <100nF NA NA NA NA лΦллр ϵ 30 лΦмрл ϵ 

Bulk 22uF 16V 1210 X7RCS3225X7R226K160NRL Samwha Capacitor C2918510 LCSC лΦлнс ϵ 4 лΦмлр ϵ 

5V rail 10uF 16V 1206 X7RGRM31CR71C106KA12L Murata ElectronicsC97954 LCSC лΦлмо ϵ 5 лΦлсп ϵ 

~ǘŜǾŜŎ CD4060BPWR Texasa instrumentsCD4060BPWR Texasa instruments лΦлпс ϵ 1 лΦлпс ϵ 

AND vrata SN74LVC1G08 Texasa instrumentsSN74LVC1G08 Texasa instruments лΦлпс ϵ 2 лΦлфн ϵ 

Mosfeti 2N7002 Shikues C42444380 LCSC лΦллр ϵ 2 лΦлмм ϵ 

Glavna dioda NSR1020MW2T3G onsemi NSR1020MW2T3G MOUSER лΦлос ϵ 1 лΦлос ϵ 

[ƻƎƛőƴŀ ŘƛƻŘŀBAT54C-QR Nexperia BAT54C-QR Arrow Electronics лΦллф ϵ 3 лΦлнт ϵ 

Glavni ferrit CBW321609U301 FENGHUA EMICBW1206-301 Maritex лΦлмл ϵ 2 лΦлнл ϵ 

LED ferrit BLM18PG121SN1D MURATA FE1768 RUTRONIK лΦллс ϵ 1 лΦллс ϵ 

Filter tuljava 4,7uH NR6028T4R7M TaiyoYuden 587-2100-2-ND Digikey лΦлус ϵ 1 лΦлус ϵ 

SW tuljava 33uH NRS6045T330MMGK Taiyo Yuden LMNRS6045T330MMGK
Onlinecomponents.co

m лΦлур ϵ 1 лΦлур ϵ 
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Ime priimek ËƣЮНťŸůƓŸŰĲŰƣCena komponent Cena polaganja Skupaj
Georgy Teleyukhin, Fran Zupet 53 ΜЮΤΟНқ                              ΜЮΡΟНқ                              ΝЮΞΣНқ     

http://onlinecomponents.com/
http://onlinecomponents.com/
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