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LED zarovka - ano Ci ne?
LED bulb - yes or not?

Asi pred rokem jsem vyrobil to, cemu se lidové Fika LED Zarovka. M4 cenu podobné zafizeni vyrabét?
Navod na vyrobu LED jarovky a zkuSenosti z ro¢niho provozu jsou obsahem tohoto ¢lanku.

LED bulb and experience in use for one year.

LED zarovka / LED bulb

Technické udaje / Specification

Napajeci napéti: 230 V AC. | 50 Lz
Supply voltage:
Celkovy prﬂfon: . asi 5.6 W.
Total pover input:
Ucinnost zdroje napa]enl.: =90 %.
Power suooly efficiency:
Pocet LED: 59
Number of LEDs: )
Proud LED:
LEDs current: 30 mA.
Svételny tok (odhad): 230 Im rychle se zmensuje
Luminous flux (estimated): ) rapidly decreases
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Obr. 1. Zapojeni svitidla s LED
Fig. 1. LED bulb circuit
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Circuit description

LED bulb schematic is in Figure 1. Power supply with capacitor is description here. Diodes current is limited
by capacitor C1 to about 30 mA. Rectified current is charging a capacitor C2, which is used to filter the supply
voltage. Without filtering, however, LED lights 100 times per second and turn off. Filtration remove annoying
flicker and strobe effect noticeable in fast movements. LED brightness ripple after filtering capacitor 100 uF about
8% (100 W bulb has a ripple about 15% brightness, 60 W about 25%). After switching off LED current gradually
decreasing and a LED poorly lit long after shutdown. Voltage on C2 is slowly decreased, although LED was not lit,
it remains at voltage over 120 V. Dimming LED accelerating circuit with transistors T1 and T2. When lit, the
current through the LED creates voltage drop of about 0.5 V on D1 (1N4007). Transistor T1 is open and the
transistor T2 is closed. After switching off the LED current reduces, and voltage drop on DI1. T1 is closed and open
T2. Capacitor C2 is relatively quickly discharged a through resistor RS. Transistor T2 must be able to fully supply
voltage. I tried the transistors removed from broken energy saving fluorescent lamp, but they hfe are too low and
for that purpose are not suited. Resistor R6 is used only for simple measurement LED current and can be replaced
by a jumper. Everyone mA current creates a loss of 10 mV. Voltage at resistor easily measured by the multimeter,
without the need to disconnect circuit. Parallel to each LED is connected Zener diode 5.6 V. Low-quality LEDs,
which I used, often discontinued. After connecting the Zener diodes voltage at the faulty LED increases only to the
Zener voltage and the other LED lights. Voltage 5.6 V was chosen as a compromise - at the normal operation LED
runs through Zener diode only a negligible current.

LED bulb placed on two PCB. On one board power source, the second LEDs with Zener diodes. Threaded
sleeve I got from a faulty energy-saving lamps. I glued a circular plastic plate to the rest of the cover. Before
cutting a hole in the plate, you marked the places for distance posts. Capacitor C1 is suppression X2 type on the
AC voltage 275 V. Capacitor C2 is suited from the solder side and inserted into the compartment cover and sleeve.
I used a capacitor to 250 V. It is sufficient if they are connected to LED because the capacitor voltage is around
170 V. If LEDs string is discontinues, increases C2 voltage after a few seconds to light up 310 V. If the LED not lit,
should immediately turn off the lamp. Better would be to use a capacitor to 350 V, but I don't fit it into the sleeve.
LEDs are soldered to the circular plate by Figure 3. Zener diodes soldering is in Figure 5. LED bulb design you can
see in the photos. Attention! Be careful! All electric parts of the LED bulbs are directly connected to the
mains!

I was delighted at first - LED bulb shoned brilliantly and I assumed that it will be long. But later some LED
were damaged. Therefore I added the Zener diodes to the circuit. After them the lamp shining if one or more LEDs
are defective. Also damaged LEDs could be easily identified. When I changed after seven months the damaged
LED again I noticed that the new LEDs luminosity was significantly higher than old - see Figure 6. I used the same
LEDs as before, I bought them about the 150 pcs. Since then stopped another 6 LED light. Finally, I replaced the
LED bulb back in a compact energy saving lamp. I think that LED lighting technology would also like some time
before it is sufficiently reliable and cheap. If you aplly the (cheap) LEDs to lighting, here are a few suggestions:

At first do not use cheap unbranded LEDs - lifetime specified by the manufacturer is highly overrated. Second -
LED current will be less than the manufacturer specifies a maximum. With less current the lifetime dramatically
extended.

L

Popis zapojeni

Zapojeni svitidla je na obr. 1. Zakladem zapojeni je napajeci zdroj s kondenzatorem, jehoZz popis je tady. Toto
zapojeni mi pro amatérskou konstrukei ptijde nejvhodnéjsi. Proud diodami je omezen kondenzatorem C1 asi na 30
mA. Usmérnénym proudem se nabiji kondenzator C2, ktery slouZi k filtraci napajeciho napéti. Pouziti filtra¢niho
kondenzatoru se miize zdat zbytecné - sttedni proud prochazejici LED je i bez filtrace prakticky stejny, tedy ani
svitivost se vyznamn¢ nezméni. Bez filtrace se v§ak LED za sekundu 100x rozsviti a zhasnou. Filtraci se odstrani
nepiijemné blikani a stroboskopicky jev patrny pii rychlych pohybech. Zména jasu LED je po filtraci
kondenzatorem 100 uF asi 8 % (zdrovka 100 W ma zvInéni jasu asi 15 %, 60 W asi 25 %). Po vypnuti v§ak
na C2 se pfitom zmensuje jen pomalu, a i kdyz LED uz nesviti, zistava na ném napéti pres 120 V. Zhasnuti LED
urychluje obvod s tranzistory T1 a T2. Je-li rozsviceno, prochézi proud z usmérnovace fetézcem LED, rezistorem
R6 a diodou D1. Na D1 se vytvoii ubytek napéti asi 0,5 V, ktery staci na otevieni tranzistoru T1. Tranzistor T2 je
uzavien a obvod zatézuje zdroj jen nepatrnym proudem prochazejicim R4. Po zhasnuti se zmensi proud LED a také
ubytek napéti na D1. T1 se uzavie a otevie se T2. Kondenzator C2 je pak relativné rychle vybit proudem

2 of 7 26.6.2010 8:54



LED bulb - yes or not? http://www .belza.cz/ledlight/ledbulb.htm

3 of 7

prochazejicim rezistorem RS5. Tranzistor T2 musi byt dimenzovan na plné napajeci napéti. Zkousel jsem tranzistory
vypajené z vadnych uspornych zativek, ty vSak maji pti malych proudech prakticky zanedbatelné proudové zesileni
a pro dany ucel se nehodi.

Rezistor R6 slouzi jen pro jednoduché méfeni proudu LED a lze ho nahradit propojkou. Kazdy mA proudu vytvori
ubytek 10 mV. Napéti na rezistoru snadno zmétime multimetrem, aniz by bylo tfeba obvod rozpojit.

Paraleln¢ ke kazdé LED je zapojena Zenerova dioda 5,6 V. Nekvalitni LED, kter¢ jsem pouzil, se casto pierusuji.
Po zapojeni Zenerovy diody se napéti na vadné LED zvétsi jen na Zenerovo napéti a ostatni LED dale sviti. Napéti
5,6 V bylo zvoleno jako kompromis - pti bézné funkci LED te¢e Zenerovou diodou jen zanedbatelny proud.
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Obr. 2 a 3. Deska s plosnymi spoji
Fig. 2 & 3. PCB board:
PCB GIF 600 dpi
PCB PDF
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Obr. 4. Napajeci obvod vrchni strana sou¢astek
Fig 4. LED driver top side component (GIF)

Mechanicka konstrukce

Z praktickych diivodi je zapojeni rozdéleno a umisténo na dvou deskach s plosnymi spoji. Na jedné desce je
napéjeci zdroj, na druhé LED. To usnadni piipadnou vyménu LED za nové typy s vétsi svitivosti nebo pouzit jiné
usporadani diod.

Objimku se zavitem jsem ziskal z vadné Gsporné zativky. Po opatrném rozlousknuti krytu jsem odpajel piivody k
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objimce od desticky s elektronikou zativky. Ke zbytku krytu jsem pfilepil kruhovou plastovou desku. Na tu jsem
pouzil vétsi vicko od elektroinstalacni krabice, do kterého jsem ve sttedu vyftizl diru tak, aby se do ni dal zbytek
krytu t€sn¢ nasunout. Jesté pred vyfiznutim diry jsem si na vicku vyznacil mista pro distan¢ni sloupky. Pro
distan¢ni sloupky jsem v plastové desce vyvrtal diry a vytizl zavit M3. Kondenzator C1 je odrusSovaci na sttidavé
napéti 275 V. Na desce je umistén na lezato. Pro snizeni vysky zdroje jsem v misté C1 vyfizl otvor a C1 do n¢j
zapustil. Kondenzator C2 je zapajen ze strany spoju a zasunut do prostoru krytu a objimky. Kondenzator jsem
pouzil na 250 V. To je zcela dostatecné, pokud jsou ptipojeny LED, protoze pak je na kondenzatoru napéti asi 170
V. Prerusi-li se vsak fetézec LED, zvétsi se po nékolika sekundach napéti na C1 azna 310 V. Nerozsviti-li se LED
kratce po zapnuti, je tfeba svitidlo ihned vypnout. Lepsi by bylo pouzit kondenzator na 350 V, ten se mi vSak do
krytu nevesel.

LED jsou pfipajeny na kruhové desce podle obr. 3. Pouzil jsem ¢tvercové autoLED prodavané v GM pod
skladovym ¢islem 511-895. Jedna se s nejvetsi pravdépodobnosti o LED 913PWOA4C, pro které najdete katalogovy
list v odkazu na konci ¢lanku. Jmenovity proud téchto LED je 30 mA. Doporucuji tento proud nepiekracovat,
nebot’ pak se LED dosti zahfivaji. Piivodné mélo svitidlo 45 LED napajenych proudem asi 35 mA a umisténych
tésnéji u sebe. Pro lepsi chlazeni jsem nakonec pouzil vice LED na vétsi desce. Desku pred piipajenim LED
nastfikejte bilou barvou nebo alesponi ptelepte bilou samolepici folii. Pfed pfipojenim k siti dikladné zkontrolujte,
zda sviti viechny LED a fetézec neni pierusen. Retézec LED lze vyzkouset i po &astech zdrojem mensiho napéti s
omezovacim rezistorem. Celkové provedeni LED ,,zarovky* je ziejmé z fotografie. Pozor! VSechny ¢asti LED
»wZarovky“ jsou galvanicky spojeny se siti. Pi'i umisténi v dosahu uZivatele je tieba pouzt kryt!

-

Obr. 5. Zenerovy diody sou pfipajeny ze strany spoju
Fig. 5. Zener diodes are soldered on the bottom

ZkuSenosti z provozu

Zpocatku jsem byl LED zarovkou nadSen - svitila tizasné a predpokladal jsem, Ze to tak bude nadlouho. Pak
vSak zacCaly "odchazet" LED jedna za druhou. Doplnil jsem proto zapojeni o Zenerovy diody. Svitidlo pak svitilo
jako celek i s jednou nebo nékolika vadnymi LED. Vadné LED se daly navic snadno identifikovat, stacilo nesvitici
oznacit lihovym fixem - hledejte jinak vadnou LED, kdyz nesviti zddna. KdyZ jsem ménil vadné LED podruhé,
zhruba po 7 mésicich provozu, v§iml jsem si, Ze vyménéné LED sviti znateln¢ vice nez ty pivodni - viz obr. 6. LED
jsem pouzil stejné jako pred tim, koupil jsem jich asi 150. Od té doby piestalo svitit dalSich 6 LED. Po zhruba roce
provozu sviti zbylé plivodni jiz tak malo, ze jsem LED Zarovku nahradil zpatky za kompaktni "tspornou" zafivku.
Myslim si, Ze technologie LED osvétleni chee jesté néjaky ¢as, nez bude dostate¢né spolehliva a levna. Cheete-li se
ptesto do vyroby osvétleni s LED pustit, zde je nékolik doporucent:

1. Nepouzivejte levné neznackové LED - Zivotnost udavana vyrobcem je spiSe zbozné ptani, nez realny udaj. Doba
zivota pouzitych LED nebyla v fadu desetitisict, ale jen v fadu stovek hodin.
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2. Pokud uz takové LED pouzijete, napajejte je mensim proudem, nez jaky udava vyrobce jako maximalni. Pti

mens$im proudu se doba jejich zivota dramaticky prodlouzi.

Obr. 6. Pokles svitivosti LED po 7 mésicich provozu. Poznate, které ctyfi LED byly vyménény tésné pred

poftizenim fotografie?

http://www .belza.cz/ledlight/ledbulb.htm

Fig. 6.The decrease LED luminosity after 7 months of operation. Will you know which four LEDs were exchanged

before taking this photography?

Seznam soucastek

Components
R1 1 MOhm
R2 220 Ohm, 1 W
R3 1 kOhm
R4 4,7 MOhm
RS 47 kOhm
R6 10 Ohm
Cl1 1 uF/275 V~, X2, odrusovaci CFAC
C2 100 pF/250 V, viz text
D1 1N4007
DB1 | B250C1500, kulaty
T1 BC548B
T2 MPSA44
LED |52x bila autoLED
7D 52x BZV55C5.6, Zenerova dioda 5,6 V
deska s pl. spoji, objimka, plastové distan¢ni sloupky
PCB, bulb clamp, plastic spacers posts
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Jaroslav Belza

Puvodni text je soucasti ¢lanku Osvetleni s LED na 230 V'ktery vysel v PE 5/2009, s. 20 a PE 6/2009, s. 29
The original text is from the article Lighting with LED for 230 V, which appeared in Czech magazine Prakticka
elektronika'issue 5/2009, p. 20 and 6/2009, p. 29

Vyrobcee pouzitych LED / The LED manufacturer: Attp.//www.hebeiltd.com.cn/?p=led.auto.piranha
(913PWO0O4C)
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