JE POWER'’

INTEGRATIONS

REHHIL AR —F

LYTSwitch™ LYT4313E F@FEL/-14 W ;FS1F
WO ABREE(TE, BRYE (85% LIE),

AL FAREET>r V—5, HEHHEBER (0.95 LI
£) LED F577¢Y

H% 90 ~ 132 VAC A751.41V,.350 mA i

R PAR20 LED K54 /\

{ERl & 7 —a iR

_';,:Fl’( “M& | DER-364

B f 2013 4 B 4 H

B ET 1.0
BELHE

=3 85% LI L (120 VAC)
KEDRR BN SAT VIR B EETIRBLVFIEERITH S (NEMA SSL6 SN H—TIEE)
e 1000:1 LIEDEWFS

A b— R EE

o T)YAVBLSOENGN
o FEILSOEEL (200 ms LUTF) — FIEATHEBIEAL
o [ZIXRULIANATRATLELT (RyFTA2%L)
BELEBLIZKEEIRINYV ) 2—3Y
o DJ2aVN—4F PFC RUGSHED—XRAIFIHEERL A
REMEEZNEL. SLVMEEEEED
e BHEERIMTOHNERRE
o REVBANEBEIYINMIVIZKYANBEMEZILK
o 12500V Y Hx—TRU+500V F4I77L ¥ )L E—K H—2 (MOV 2&FHLY)
o ERTVIREZ+HERLI-BBHERIATBIFREMEEICKYBREERERE

Power Integrations
5245 Hellyer Avenue, San Jose, CA 95138 USA.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com




DER-364 14 W PAR20 Dimmable LED Driver Using LYT4313E 04-Apr-13

e |EC 61000-4-5 J>%4 r9x—7J  IEC 61000-3-2 C THD. U IEC CISPR 15/ EN55015 B {z&
EMI (24

HEFIER

CCTRRLEREGRUTIIr—ay (RROMHTEZIRBR SR EELED) (X KEBRUthEOHHFONE TH SIS
ABHYET, £7=. Power Integrations [TEESN-RKERTHEOHEFRHFHFORIRTHLIHEENHYET . Power
Integrations MEFD4FHFD L) X E ., www.powerint.com [ZIBE SN ES , Power Integrations (&,
<http://iwww.powerint.com/ip.htm> IZE$H B EAIZH-> T BEDHFEICE IGSI U REBEICHELET,

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 2 of 54



04-Apr-13 DER-364 14 W Dimmable LED Driver Using LYT4313E

Table of Contents

(R = | .5 | TR 5
2 BB R et 8
ST =1 -3 TSSOSO RO OO PR URRT PR OTRURRPPRPPRROS 9
A4 BIBBDIEREA ..o, 10
AL ATIT AU e 10
4.2 LYTSWItCh —ZRABIEIE ..ottt e e e e e st e s e e s e 10
B3 TR I Y e 11
A I e 11
45  ;SAT YRR HEITID EHEME oo 11
4.6 T T AT B I BT oo 12

B P CB LA T T oo 13
B BB R ottt ettt e e ettt 14
B. L B R B ER ettt 14
B.2 BN T T B i ER oo 15

T A I D R R oo 16
TL A oottt 16
72 B R U R oo 16
73 B oo 16
T4  ADFIBDFEIER ..o 17
TS A I R oo 17
T8 B oo —— 18

B R T R D AT BT B ] oo 19
O UL E=BR i T T e, 21
9.1 ULE—F BB ..ot 21
9.2  ULE—F U UDHFFILTE oo et 22
9.3 Ul RUE—FUUTEFTITE oot 23
L0 BT = oo 24
10.1 IR e ——— 24
10.2 AT BB BT D L Al a8 oo, 25
10.3 IR s 26
LO.4  A-THD oottt ettt ettt ettt ettt 27
10.5 T R BB T oo ettt 28
10.5.1 B8V LED BT oo oeeeoeeeee oottt ettt 28
10.5.2 ALV LED BT oottt ettt 29
10.5.3 43V LED BT ooooeeeeeeee oo ettt ettt 30
10,8 BB B R T oot 31
10.6.1  ERBRT — 2. 38V LED BT eeeieee oottt ettt ettt 31
10.6.2  ERBRT — 2. ALV LED BT oee oottt ettt 31
10.6.3  ERBRT — 2. A3V LED BT eeee oottt ettt 31

Power Integrations E
Tel: +1 408 414 9200 Fax: +1 408 414 9201
Page 3 of 54 www.powerint.com



DER-364 14 W PAR20 Dimmable LED Driver Using LYT4313E 04-Apr-13

10.6.4 120VAC60Hz. 33V LED BRI ODEIET —F oo 32
10.6.5 120 VAC 60 Hz. 41V LED BRIOEFRET —F oo 33
10.6.6 120 VAC 60 Hz. 43V LED BRI ODEET —F ..o 34
L T E BT = oo e ———— 35
111 =T F TyPHRRBDOIIaL— 3 (Agilent 6812B AC ERZF ) I
I BT part k- SR UTTTTU TR U U OO U TR PPRURPPI 35
11.2 FSATYI R—ZADFAABICEDIFRREWLRLT (200mMs LLT) oo 36
11.3 FSAT VI R—AD AN T BRI T B e 37
11.4 FARBITHTIEABRRUVANETDBER oo, 38
115 PR R oo, 39
L2 B oo e ———————— e e ————————————————— 42
121 IRZBETOTTAIL oottt 42
12.2 BEEEFOENAERRUVHABEDER oo 43
12.3 EBHEOE DB ERUE AETRD IR oo 44
12.4 AR DR LA B E B oo, 44
12.5 KA B E R L E R D FNE oo 45
12.6 LA B E R E R DD ENE oo, 47
12.7 BEHEBOEATAA—FREERVERDER ..o, 48
12.8 EE T O T 7 A LD B E R B T oo, 49
13 BRI D T oo 49
13.1 HAEFRBRUATTETRDETL oottt 49
LA ABZE EMI ..o ettt ettt ettt ettt 50
14.1 B R DD B N T T e, 50
14,2 R BRI R oo, 51
1 A I s 52
16 BB ET B .o e —— 53

BRGSO COERIFEBICETIREERHEHB T LORFSATOET A, FHETO M1 T (LEFER
EORBEFONTVER A, LEN>T, IRTORRGE., TOMATERITHRZENS U REERALT AC AT
EHIE T O LERHYET,

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 4 of 54




04-Apr-13 DER-364 14 W Dimmable LED Driver Using LYT4313E

1 [FCHIC

CHORFIAVNTIE, 4% LED EFE 41 V. 350 mA TAHEBEFEEFE 90 VAC ~ 132 VAC
(RS TEBDLIIHRKEFSN-MEZE B HE (PF) FSATVIFRNBAEERRSHD LED F54/\
[ZDWWTERBALET ., 2D LED FSA/\Tlk. LYTSwitch IC Z2731)—0) LYT4313E Z{#FEAL
E I

DAV N—4SB HERREQBRBRHEBEEIVNA—EABEASATEY . EOR . SHE K
THD, DLV MR EEERHLET,

%t%d& THD % LYTSwitch IC #FBT5Z&IZ&>TERLTWEST ., D IC (FA—T

HIEIIL—TOH D ERBEOA - RE— L, BENTRERELBATOET . AN
BETREHEIANEERVY—VMEZLAL. SBELZBBERILA T ERREREE
ZHOPIEHTTEY PCB REZREIZELET,

CDRFIAVNIIE, LED FSA4/\D {4k, EIERE ., PCB K. EfmFE. b5 XIZET 5ER8R.
RUBENTA—IV R EMNEEEINTOET,

OWER D

DER-364
REV D J1
1301

LYTSwitch="™
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Figure 3 — Populated Circuit Board Photograph (Angle).
Dimensions: 1.99 in [50.6 mm] L x 1.26 in [32 mm] W x 1.19 in [30.2 mm] H.
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Figure 4 — Schematic.

Page 9 of 54

Power Integrations

Tel: +1 408 414 9200 Fax: +1 408 414 9201

WWW.pOWGrint.COﬂ']



DER-364 14 W PAR20 Dimmable LED Driver Using LYT4313E 04-Apr-13

4 [EIFRDEREA

LYTSwitch T/8f R[X,LED FS54/\ 775 — 3V THERTS260 670 V /87—
MOSFET —{& &> hO0—5TY, LYTSwitch [ZBEET AV N\—4RCHERTHESITHER
SNTEY.AC ANDSDEAREZHIFLANS—RAFIEOEERH DERELET,

4.1 ARHI1/W5

Ea—X FlL IHREEHNSRELET, T477L2vIL E—F (1.2 ps/50 ps) H—oIk
AR EIE T 50 EBHEVERERO b ORANGKET . F144—K J)vyY BR1
(X, —RRAVFUTERIZBNAVE—F VR IR (THyFTID) ZiRIETRa0 T4
C4 LT AC ANBEEZERLET,

EMI Z4ILARIZAF DR L1, L2, L3 RUAVTUH C2,.C4 [T&->THiEhE T, L1, L2,
L3 M R1.R2.R3 [TFhFN. (58 EMI DBRIEDREELDZ I ILFIBRED AC A
HAVE—F U RIZED LC £IRFBELET .

4.2 LYTSwitch — X faE

DR TIEO—YARFFEER RIS EAINTEY. 90 VAC ~ 132 VAC DA HEBETIE
THD\ 1ITHEVHE, EERHAZTRELET,

AVE DR TL BREAVIN—EBDAY AF DB TT, —REBRUNATRAERD 2 DD
ERTEBEINTOET, —REBRBANVDBEEAFIITHY . INMTRERIL IC Ot
WBIRELTHEHITRGALLEEEBD I yhPL 525 HEET,

HAOFA4F—F (EFEHO D8 RU D10) (& Ul A DIhb L8, AfficE N 2 4ta
LET . cNSDFAA—RIXEHREE 200V L ED avbF— F (A —F 1 DIZEMBZ B
EMTEET . FA44—F D4 L C4 (BRINT-AH AC) DEENHNEEZTE-IIHGE
[ZHERN UL RERNBDEFCT=OITLETT,

E—VANEEF#HREZ ULl ITIREETEHHIC. BRSNIZA N AC E—UH D2 &L T C5
[CHEEBEINFET, ZDH%.R10 RV R29 ##EHLEJi2 . UL @ VOLTAGE MONITOR
(V) EVIZO4—RENET & RO L.V EVARRARIGLTEHZETIEOND LS.
AN ITNFEEL-FE C5 OB /SR L2V ET,

VEVERICE > TRHESNEMETIBANBEL vy DUBEEIC XY BRADEEM
g (V—CRUAHNLERE) ZRER/ ST — MOSFET @ 650 BVpss EHICETIHARLET,
LYTSwitch DFRREWVWATBEFHEEE D2 RUE—VRHEFAVTUOY C5 1LV AHY
—OFERIC IC O /NT— MOSFET ADBZRARKEBERNREHIRTZ950FT Lm0 ET,
C5 MDIE 2.2 uF TIL 500 V DH—VITTH A BIENTEET AL 4.7 uF 155 1L kV OY—
[CASNET 1000V UEDTAI7Loo%IL E—RAINY—VICHIETEILENH D5
B. A T3 TEK 140 VAC O MOV (£EERIEM/N)RA) AT HIENTEET,

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 10 of 54



04-Apr-13 DER-364 14 W Dimmable LED Driver Using LYT4313E

aVTUY C7 (X, REavrO—5DIBEL THS UL O BYPASS (BP) Exdo—AhiL
THhyFTIoT AT TT, EEIFFIZ, C7 (X Ul @ DRAIN (D) EVIZEHish-RED
SEEERY—ANS 6 VETRESINET . T/\M1RADEEEHER/IRICHIZ ., EERAN
LIzBRIC UL IS+ BN ITAD SN EB NI T REIROFEA (D7 RV R18 ##H) % #iLE
LET,

V EV&Ejie FEEDBACK (FB) EVEfRIL. FHH A LED EREFHIET 51-DICAE THE
RAEhFET, LBAFILTTITr— 32Tl 49.9 kQ DER%E REFERENCE (R) EV
(R14) IZ#E#L. 2 MQ (R10+R29) % V EVIZHEHLT. ANBREE AEROMD) =T
BREERLET, NICKY b7 IRAARTHERT IGESICHAAGEENRKIZEYE
T L LS, COEETIE 249 kQ #RATHIEIZKY CC LFaL—avDREESE
BEOTVWET HAICTIT47 F3—ERZEHEHT HZEICKYEORARLEEERLTOET,

4.3 Tr—Fk/\vo

NATRAERBEEE. ZRAD—F N\ IOMBREBELTHAEEZRENICRE T 5O
FAENFET  NATRERDEEIL. HABE (NATRERE—RERDERLFEIZEST
BEINFY) [CHBILET . NATRAEBEDISA/\vIEEIE D6 ITE->TERSN . R16
BU C8 [TKoTIANABITENFET B R15 (T N\AFREEZERICEHRL. COE
A UL D FB EVICO—FRENnFET UL RFOREBBIUOUIE.FB EVER.V l:./EE,I)Il”
RURBRFLAVERDEREHAEHET. EVWANQEZHMBLGELAG—TFEDOHANER
TIRELET,

A4 —K D7 RU R18 (£ BP EoAD A 7 AEK T, AA4A—FK D7 [, f2EFFIZ C8
WS C7 g4 51=-0IZFALET,R18 [T/ T REHEMND BP EVICEShEERE
HIRRLET,

4.4 HHER

FSURM ZRERRIE. D8 & D10 [T&-oTERSIN., AV TUH CO [TXH>TIqILASINET,
COHRFADESITE)YTILNBERINDFZETIE,. EVWREEZFEIDELHYET M. 5
THINIEEVEMED b OEFRTIIENTEET,

45 FSAFvoAME G HIE DT AR
EIRFTASAT7 VI R=ZAD—T1427 TyOBREBERARRICE>THARLETIH
A EDSESFLIN —FATHHENET,

LED R—XDBAICKDBEINHEBFIBHTEVLD T, SUTITRNATERIE., FAFAD
FSATVIDRFERZTEYET , kY, FARBEERDRFIELLZVSEIZEEAAHE
ATLEICENC AT YINTEHIIRE T HEITE DT VvHGEEDEELLLGVEES
RETDHEDNHYFET LED SUTHANITEZSEBRHURELGAVE—FVRITEY, X
BIVXDTHNRELES . CNE SSATVIDNF U DEEIZTEABRDAN T o V%

Power Integrations E
Tel: +1 408 414 9200 Fax: +1 408 414 9201
Page 11 of 54 www.powerint.com




DER-364 14 W PAR20 Dimmable LED Driver Using LYT4313E 04-Apr-13

RETHHLTE, ChbdEl-, AEOFELEVBRERESHEIERHYET, UL FY
G2 ThSAT v BRAEOITE T T 2T AH LN DT,

NSDBEEIZHNT B0, 7747 FonN—RUET7HIT47 F3—AFEIBEMNEMESH
TWET, /3w T RC J)—A—RIEHFANEZ1—FSIILDOBEIZHEIELI—ADEIZEHRT
BIEIZEHTHEARUTEFET . ChoDEIBOR AL, EFEHENERL, LEEA>TEED
MEMNMETITHETT,, ERXTITVr—230TlE, INSQIVR—R LBl ZHRE
TEET,

Pl HBOHLWT 74T FoN—EEELEM D1, R32, C11, R27. R6. Q1. C12, VRL1,
Q6.R7.C3.R8 THEINTWET , FoAT7YIMNEHRINTULELEIE Q6 NELITAY
[Z77Y R8 [FNANRENFET , CNICKYBHEBNEZEBIMASIENTELRTLONESE
2HET FTATYIIE Cl1. R27.R6 #@ELTHEHIN, —FFIIZ QL AAUITHST=0.
C3 NYSURENMLERY, Q6 DHF— R —L720FET, IhIZkY R8 NESAT7VIEE
FZEHRISN FSATVIDFUITBEZLICERD) X T RBESEEHEEZLET,

46 Fo717 ZFI—KH

CDORZANDTIT47 FI—EFIE. ARN—TEERL, RALESHLERAEIREE
RO EREZEREET, CORBREHRER, BHERER, 29T\ IR EFFRGER D
VN—BRICHERAT HIENTEET,

TOT47 FE—EFEKE C5 FAABOEEAICLLAHITHHEIEE R25. R24 #@&ELT)
MOAAE—IBEFHRHELET, COEHRIE Q3. R23.R19.C10 #EL TEMESIZE:
SN A=Y EE (B (R22) AL THEIRFITEET S Q4.Q5) £ )=T7IZFZ/4TL
E3 I

SRALEFERE CIVEE) (SIFTIT47 T)—F—AHAFTITHKSN TLVELD TRE
DEVEMENTIRETY , TV —[FRESNBARATAUICLGYES . 7OT47 T)—4
—(2IERSAT VI BETEDRBEVNEBAE TR NAAT AT oGRS LA E N
LES.

COERBIZFEEROKRKEBERNSATYIDT)—F—LLTEHBELE T, FSATVvID LD
WMEBEORNEADIZKYHIDEENENRBZELS =RV EIFEA R20 MN/NAT A4,
R22 2™MEfTE L CEIELET,

EDMDIFH

AV—FI4> FEHFL T, H#
Web Y7 +DEEI TV ICHERT
LTES),

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 12 of 54



04-Apr-13

DER-364 14 W Dimmable LED Driver Using LYT4313E

5 PCBLA79k

i3 HS1[] m,m O x
F ” DER-364 -
2 32 REV D J1
1301
— LYTSwitch.™
ul |
@ O 1 1 .26
e & C3e ]
M | I 4
‘ o Wil kI X
SIN %‘Q, +:i1_—=
L1Z ﬁ - c8 ]

1.9%

74 |
=]
18 .87 ° ! B8

L&% .6 ]

Figure 5 —Top Side.

LT .6 ]

Figure 6 — Bottom Side.

Page 13 of 54

Tel: +1 408 414 9200 Fax: +1 408 414 9201

Power Integrations E
www.powerint.com



DER-364 14 W PAR20 Dimmable LED Driver Using LYT4313E 04-Apr-13
=]
6 Hm*E
= /=]

6.1 ZEXAEE

Item Qty Ref Des | Description Mfg Part Number Mfg
1 1 BR1 é(())ol(c):v 0.8 A, Bridge Rectifier, SMD, MBS-1, 4- B10S-G Comchip
2 1 Cc2 33 nF, 400 V, Film ECQ-E4333KF Panasonic
3 1 C3 1000 pF, 100 V, Ceramic, COG, 0603 C1608C0G2A102J TDK
4 1 c4 100 nF, 400 V, Film ECQ-E4104KF Panasonic
5 1 C5 2.2 uF, 400 V, Electrolytic, (6.3 x 11) TAB2GM2R2E110 Ltec
6 1 Cc7 100 pF, 10V, Ceramic, X5R, 1206 C3216X5R1A107M TDK
7 1 C8 47 uF, 35V, Electrolytic, Gen. Purpose, (5 x 11) EKMG350ELL470ME11D Nippon Chemi-Con
8 1 co (11020‘; gs?o V; Electrolytic, Gen. Purpose, EKMGS00ELL102MK25S | Nippon Chemi-Con
9 1 C10 470 nF, 50 V, Ceramic, X7R, 0603 UMK107B7474KA-TR Taiyo Yuden
10 1 Ci11 100 pF, 500 V, Ceramic, NPO, 0805 501R15N101KVAT Johanson Dielectrics
11 1 C12 100 nF, 50 V, Ceramic, X7R, 0805 CCO0805KRX7R9BB104 Yageo

600 V, 1 A, Rectifier, Glass Passivated, .
12 2 D1 D2 POWERDI123 DFLR1600-7 Diodes, Inc.
13 1 D4 60V, 1 A, Schottky, DO-214AC SS16-E3/61T Vishay
14 3 D6DgD7 250V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV21WS-7-F Diodes, Inc.
15 | 2 [ pspio | 299V 1A Dlode Schotiky 1 A 200V PWRDI DFLS1200-7 Diodes, Inc.
16 1 F1 Fuse, Pico, 2 A, 250V, Fast, Axial 0263002.MXL Littlefuse Inc.
Heat sink, Custom, Al, 3003, 0.062" Thk (See

17 1 HS1 Heat sink Spec) Custom
18 2 LN Test Point, BLK, Miniature THRU-HOLE MOUNT 5001 Keystone
19 3 L1L2L3 | 1 mH, 0.23 A, Ferrite Core CTSCH875DF-102K CT Parts
20 2 01 Q3 I\IS%I\_Ir,_ggnall Signal BJT, 450 V, 0.5 A, 150MA FMMT459TA Diodes, Inc.
21 2 Q4 Q5 NPN,60 V 1000 MA, SOT-23 FMMT491TA Zetex Inc
22 1 Q6 450V, 0.6 A, 3.8 Ohms, N-Channel, TO-92 STQ3N45K3-AP ST Micro
23 | 3 | FLE? | 10k, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ103V Panasonic
24 1 R6 100 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ104V Panasonic
25 1 R7 180 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ184V Panasonic
26 1 R8 130 Q, 5%, 1 W, Metal Oxide RSF100JB-130R Yageo
27 1 R9 510 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ514V Panasonic
28 2 R10 R29 | 1 MQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF1004V Panasonic
29 1 R14 24.9 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF2492V Panasonic
30 1 R15 182 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF1823V Panasonic
31 1 R16 100 ©, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ101V Panasonic
32 1 R18 4.7 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ472V Panasonic
33 1 R19 47 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ473V Panasonic
34 2 R20 R24 | 1 MQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ105V Panasonic
35 1 R21 100 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ104V Panasonic
36 1 R22 1 kQ, 5%, 1 W, Thick Film, 2512 ERJ-1TYJ102U Panasonic
37 1 R23 470 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ474V Panasonic
38 1 R25 698 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF6983V Panasonic
39 1 R27 240 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ244V Panasonic
40 1 R30 1.50 MQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF1504V Panasonic
41 1 R32 750 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ754V Panasonic
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SNX-R1687 Santronics USA
42 1 T See Inductor Spec TSD-3200 Premier Magnetics
43 1 Ul LYTSwitch, eSIP-7C LYT4313E Power Integrations
44 1 VR1 15V, 5%, 150 mW, SSMINI-2 DZ2S15000L Panasonic
6.2 E—fr20 P2 TYDERE

Item Qty | Description
1 1 HEAT SINK, AL-3003, DER364,PI CUSTOM
2 1 RIVET, Al, 0.93 DIA x 0.187 C'sunk
3 1 POST, HEAT SINK, SS, Nickel Plated, 5mm W x 9.1 mm L
4 1 THERMAL GREASE, SILICONE, 5 OZ TUBE
5 1 EDGE-CLIP-12.33 mm L x 6.35 mm W
6 1 HEAT SHRINK 3/16 IN X 4 FT BLACK
7 1 WASHER, LOCK, #4 SS
8 1 NUT, HEX 4-40, SS
9 1 SCREW PHIL FLAT, HEAD, UNDERCUT 4-40 X .250 (1-4) SST
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7 AVEDED L
7.1 [EEE

6

59T - AWG 30

LT
4 .

40T - AWG 32

3

Figure 7 — Inductor Electrical Diagram.

72 ESAH#*

Pins 5-6 all other windings open, measured at 132 kHz,

Primary Inductance 380 [MH x2%

0.4 VRys.

Resonant Frequency Pins 5-6, all other windings open. 2.1 MHz (Min.)
73 #HH
Iltem Description

[1] Core: RM5/I-3F3 or equivalent.

[2] Bobbin: B-RM5-V 6 pins 3/3.

[3] Magnet Wire, #30 AWG, solderable double coated.

[4] Magnet Wire, #33 AWG, solderable double coated.

[5] Tape: 3M 1298 Polyester Film, 4.8 mm wide, 2.0 mil thick, or equivalent.

[6] Varnish: Dolph BC-359, or equivalent.

[7] CLI/P-RM4/5 or equivalent.

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
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7.4 AR O3DIEEER

%
3
40T - #33AWG
—N®
5

o

L R R R R R DR LT

=

e e e e ]

%
2

Figure 8 — Inductor Build Diagram.

75 A2FIO8EE

General Note

For the purpose of these instructions, bobbin is oriented on winder such that pin 1 side
is on the left.

Start at pin 6. Wind 59 turns of item [3] as shown in Figure 8. Put 1 layer of tape item

WD1 [5] every layer. Terminate at pin 5.
Start at pin 4. Wind 40 turns of item [4]. Put 1 layer of tape item [5] every layer.
WD2 . .
Terminate the other end at pin 3.
Insulation Place 2 layers of tape item [5] to secure windings.
Grind the core to get the specified inductance.
Secure with clip item [7].
Finish Varnish with item [6].

Cut pin 1 and pin 2 of the bobbin.
Cut transformer clip pin near pin 5 and 6. Refer to Figure 9.
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7.6 f1HF

+0.15
° Oy 2 4

Figure 9 — Bottom View, Transformer Pin lllustration.

Figure 10 — Sample Choke lllustration for Bottom Actual View.

Power Integrations, Inc.
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8 FIURDEBEHEHEI—

ACDC_LYTSwitch_Buck_010913;

ACADC_LYTSwitch_010913:

Rev.0.8;_ Copyright Power INPUT INFO OUTPUT UNIT LYTSwitch Buck Design Spreadsheet

Integrations 2012

ENTER APPLICATION VARIABLES

o o e, Gion S S

VACMIN 90 90 \% Minimum AC Input Voltage

VACMAX 132 132 \% Maximum AC input voltage

fL 50 Hz AC Mains Frequency

VO a1 v ;I('))gzjical output voltage of LED string at full
Maximum LED string Voltage. Ensure that

VO_MAX 51.25 \% the maximum LED string voltage is below
VO_MAX
Minimum LED string Voltage. Ensure that

VO_MIN 30.75 \% the minimum LED string voltage is above
VO_MIN

V_OVP 56.375 \% Overvoltage setpoint

10 0.35 Typical full load LED current

PO 14.35 Watts Output Power

n 0.85 Estimated efficiency of operation

ENTER LYTSwitch VARIABLES
Selected LYTSwitch device. If Dimming is

e e e o a2
LNK43XX family
Select "RED" for reduced Current Limit

Current Limit Mode RED RED mode or "FULL" for Full current limit
mode

ILIMITMIN 1 A Minimum current limit

ILIMITMAX 1.16 A Maximum current limit

fS 132000 Hz Switching Frequency

fSmin 124000 Hz Minimum Switching Frequency

fSmax 140000 Hz Maximum Switching Frequency

v 79.8173 uA V pin current

Rv 2 M-ohms Upper V pin resistor

VB 25 \% Bias winding voltage

IFB 155.959 uA FB pin current (75 uA < IFB < 250 uA)
FB pin resistor (assuming Bias windin

RFB k-ohms feeé)back) ( 9 9

VDS 10 v I\_/\c();[asg\]/:/eltch on-state Drain to Source

) 0.6 v Output Winding Diode Forward Voltage
Drop

VDB 07 v glr:ﬁ)mndmg Diode Forward Voltage

Key Design Parameters

KP 05 Slplpl3e) to Peak Current Ratio (0.4 < KRP

LP 378.185 uH Primary Inductance

KP Expected 0.78636 Slplpl3e) to Peak Current Ratio (0.4 < KRP

Expected IO (average) 0.35006 A Expected Average Output Current

ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES

Core Type RM5 RM5 Selected Core for inductor

Core #N/A P/N: #N/A

Bobbin #N/A P/N: #N/A

AE 0.25 0.25 cm”2 Core Effective Cross Sectional Area

LE 2.32 2.32 cm Core Effective Path Length

Page 19 of 54
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AL 1700 1700 nH/TA2 Ungapped Core Effective Inductance
BW 4.7 4.7 mm Bobbin Physical Winding Width
Safety Margin Width (Half the Primary to
M 0 mm .
Secondary Creepage Distance)
L 4 Number of Primary Layers
DC INPUT VOLTAGE PARAMETERS
VMIN 127.279 \% Peak input voltage at VACMIN
VMAX 186.676 \% Peak input voltage at VACMAX
CURRENT WAVEFORM SHAPE PARAMETERS
DMAX 0.32213 Minimum duty cycle at peak of VACMIN
IAVG 0.35006 A Average input Current
Peak Current (calculated at minimum
P 0.88437 A input voltage VACMIN)
Peak Current (calculated at maximum
IP_VMAX 1.01736 A input voltage VACMAX)
INDUCTOR PRIMARY DESIGN PARAMETERS
LP 378.185 uH Primary Inductance
NP 59 59 Primary Winding Number of Turns
ALG 108.643 nH/TA2 Gapped Core Effective Inductance
Maximum Flux Density at PO, VMIN
BM 2608.46 Gauss (BM<3000)
BP 3421.42 Gauss Peak Flux Density (BP<4200)
AC Flux Density for Core Loss Curves
BAC 652.116 Gauss (0.5 X Peak to Peak)
ur 1255.41 Relative Permeability of Ungapped Core
LG 0.27069 mm Gap Length (Lg > 0.1 mm)
BWE 18.8 mm Effective Bobbin Width
Maximum Primary Wire Diameter
ob 031864 mm including insulation
Estimated Total Insulation Thickness (= 2
INS 0.0539 mm * film thickness)
DIA 0.26475 mm Bare conductor diameter
Primary Wire Gauge (Rounded to next
AWG 30 AWG smaller standard AWG value)
cM 101.594 Cmils Ew?lrse conductor effective area in circular
CMA 290.216 Cmils/Amp Primary Winding Current Capacity (200 <

CMA < 500)

Power Integrations, Inc.

Tel: +1 408 414 9200 Fax: +1 408 414 9201

www.powerint.com
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Figure 11 — Heat Sink Fabrication Drawing.
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9.2 Ul E—,S2 0847 TH

FOR COMPLETED ASSEMBLY
SEE 61-00117-02.

TEM PART
NO NUMBER DESCRIPTION QrTy.
1 |75-00084-00 | RIVET,Al,.093 DIA X 0.187 C'sunk | 1
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Figure 12 — U1 Heat Sink Assembly Drawing.
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Figure 13 — U1 and Heat Sink Assembly Drawing.
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10 tERET—4

All measurements performed at room temperature using an LED e-load. The table in
Section 10.6 shows complete test data values.

10.1 &

Efficiency (%)

90

89

88

87

86

85

84

83

82

81

80

==38 V LED
==41V LED
=#=43 V LED

——
—
i -

85 90 95 100 105 110 115 120
Input Voltage (VAC)

Figure 14 — Efficiency vs. Line.

125

130 135 140

Power Integrations, Inc.
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102 ADBRURBHDLFaL—3>

400

==38 V LED
==41V LED

=B=43 V LED
380 ¢

360

w
NN
o

Output Current (mA)
w
N
o

300 1

280 1

260 r r r r r r ’ ’ ’ ’
85 90 95 100 105 110 115 120 125 130 135 140
Input Voltage (VAC)

Figure 15 — Regulation vs. Line and Load.
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10.3 HFE

1.000

==38 V LED
==41V LED
=243V LED

0.995 1

0.990 1

0.985

Power Factor

0.980

0.975

0.970 v v v v ' ' ' ' r r
85 90 95 100 105 110 115 120 125 130 135 140

Input Voltage (VAC)

Figure 16 — Power Factor vs. Line and Load.
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10.4 A-THD

22

| |
==38 VV LED

ap=/]1\ LED

20 =2=43V LED []

18

[N
(o]

'_\
o

A-THD (%)
[EEN
N

[N
o

|

85 90 95 100 105 110 115 120 125 130 135 140
Input Voltage (VAC)

Figure 17 — A-THD vs. Line and Load.

Power Integrations E
Tel: +1 408 414 9200 Fax: +1 408 414 9201
Page 27 of 54 www.powerint.com



DER-364 14 W PAR20 Dimmable LED Driver Using LYT4313E 04-Apr-13

10.5 EHHEER
The design met the IEC61000-3-2 Limits for Class C equipment (section 7.3-a) for an

active input power of <25 W, which states that the harmonic currents shall not exceed the
related limits given in Table 2 - Limits for Class C equipment.

10.5.1 38 V LED &7

120

m Class C Limit
110 + @ Harmonic Content

100 1

Harmonic Content (mA)
N w N ()] (o)) ~ (o] (o]
o o o o o o o o

=
o

o

3 5 7 9 11131517192_1232527293133353739
Harmonic Order

Figure 18 — 38 V LED Load Input Current Harmonics (IEC61000-3-2) at 120 VAC, 60 Hz.

Power Integrations, Inc.
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10.5.241V LED &7

120

H Class C Limit
110 + @ Harmonic Content

100 1

Harmonic Content (mA)
N a1 (o)) ~ (o] (o]
o o o o o o

w
o

20 1

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order
Figure 19 — 41 V LED Load Input Current Harmonics Case (IEC61000-3-2) at 120 VAC, 60 Hz.
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10.5.343 V LED &7

120

H Class C Limit
110 + @ Harmonic Content

100 1

Harmonic Content (mA)
N w N a1 (o)) ~ (o] (o]
o o o o o o o o

=
o

o

3 5 7 9 11131517192_1232527293133353739
Harmonic Order

Figure 20 — 43 V LED Load Input Current Harmonics (IEC61000-3-2) at 120 VAC, 60 Hz.
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10.6 HET—%
All measurements were taken with the board at open frame, 25 °C ambient, and 60 Hz
line frequency.

10.6.1 FRERT—4.38 V LED &
Input Input Measurement Load Measurement
VAC | Freq Vin Iin P Vout lout Pour | Efficiency
PF | %ATHD
(Vews) | (H2) | (Vews) | (MARus) [ (W) ° (Voo) | (MAx) | (W) (%)
90 60 90.09 158.51 | 14.135 | 0.990 13.72 38.9740 | 307.400 | 11.996 84.87
100 60 | 100.12 | 147.98 | 14.705] 0.993 | 11.23 | 39.0610 | 323.100 | 12.636 85.93
110 60 | 110.15| 138.44 | 15.149 ]| 0.993 9.99 39.1250 | 334.900 | 13.119 86.60
120 60 120.15| 129.84 | 15.497 | 0.993 9.46 39.1710 | 343.400 | 13.467 86.90
132 60 132.16 | 120.79 | 15.849 ] 0.993 9.19 39.2130 | 350.600 | 13.764 86.84
10.6.2 RERT—4. 41V LED &1
Input Input Measurement Load Measurement
VAC Fl‘eq V|N IIN P|N VOUT IOUT POUT Efficiency
PF %ATHD
(Vews) | (H2) | (Vaus) | (MAgus) | (W) ° Voo) | (mAx) | W) (%)
90 60 90.09 164.06 | 14.605 | 0.988 14.94 40.9800 | 299.400 | 12.285 84.12
100 60 100.11 | 153.38 | 15.228 | 0.992 12.09 41.0720 | 315.400 | 12.969 85.17
110 60 110.15| 143.63 | 15.712 | 0.993 10.46 41.1380 | 326.800 | 13.461 85.67
120 60 ] 120.16 | 134.68 | 16.076 | 0.993 9.79 41.1870 | 334.900 | 13.808 85.89
132 60 132.19 | 125.16 | 16.427 | 0.993 9.39 41.2320 | 342.900 | 14.154 86.16
10.6.3 FRERT—4. 43 V LED &
Input Input Measurement Load Measurement
VAC Freq V|N IIN P|N VOUT IOUT POUT Efficiency
PF %ATHD
(Vews) | (H2) | (Vaus) | (MAgu) | (W) ° Voo) | (mAx) | W) (%)
90 60 90.10 | 169.38 | 15.050 | 0.986 | 16.22 | 42.9910 | 291.500 | 12.546 83.36
100 60 | 100.11 | 158.57 | 15.725 ]| 0.991 | 13.06 | 43.0960 | 308.300 | 13.301 84.59
110 60 110.12 | 148.68 | 16.252 | 0.993 11.09 43.1690 | 320.300 | 13.843 85.18
120 60 120.15| 139.52 | 16.647 | 0.993 10.18 43.2220 | 328.900 | 14.233 85.50
132 60 132.19 | 129.60 | 17.010 | 0.993 9.64 43.2700 | 336.800 | 14.588 85.76
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10.6.4 120 VAC 60 Hz. 33 V LED BHIOEHRAERT—4

Current Harmonics Limits for IEC61000-3-2

V Freq | (mA) P PF %THD
120 60 129.84 15.497 0.993 9.46
nth mA % Limit Limit Remarks

Order | Content | Content <25 W >25 W

1 128.96

2 0.03 0.02% 2.00%

3 3.16 2.45% | 105.3796 | 29.80% Pass

5 3.96 3.07% 58.8886 | 10.00% Pass

7 6.28 4.87% 30.9940 | 7.00% Pass

9 5.43 4.21% 15.4970 | 5.00% Pass
11 5.16 4.00% 10.8479 | 3.00% Pass
13 3.04 2.36% 9.1790 3.00% Pass
15 1.54 1.19% 7.9551 3.00% Pass
17 0.99 0.77% 7.0192 3.00% Pass
19 1.58 1.23% 6.2804 3.00% Pass
21 2.18 1.69% 5.6822 3.00% Pass
23 1.58 1.23% 5.1881 3.00% Pass
25 1.04 0.81% 47731 3.00% Pass
27 0.52 0.40% 4,4195 3.00% Pass
29 0.20 0.16% 4,1147 3.00% Pass
31 0.49 0.38% 3.8493 3.00% Pass
33 0.59 0.46% 3.6160 3.00% Pass
35 0.72 0.56% 3.4093 3.00% Pass
37 0.81 0.63% 3.2251 3.00% Pass
39 0.65 0.50% 3.0597 3.00% Pass

Power Integrations, Inc.
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10.6.5120 VAC 60 Hz. 41V LED B EHEET—4

Current Harmonics Limits for IEC61000-3-2

V Freq | (mA) P PF %THD
120 60 134.68 | 16.0760 | 0.9933 9.79
nth mA % Limit Limit Remarks

Order | Content | Content <25 W >25 W

1 133.75

2 0.04 0.03% 2.00%

3 2.42 1.81% | 109.3168 | 29.80% Pass

5 5.02 3.75% 61.0888 | 10.00% Pass

7 7.05 5.27% 32.1520 | 7.00% Pass

9 5.88 4.40% 16.0760 | 5.00% Pass
11 5.28 3.95% 11.2532 | 3.00% Pass
13 2.78 2.08% 9.5219 3.00% Pass
15 0.99 0.74% 8.2523 3.00% Pass
17 1.55 1.16% 7.2815 3.00% Pass
19 2.07 1.55% 6.5150 3.00% Pass
21 2.39 1.79% 5.8945 3.00% Pass
23 1.47 1.10% 5.3820 3.00% Pass
25 0.74 0.55% 4,9514 3.00% Pass
27 0.46 0.34% 4,5846 3.00% Pass
29 0.45 0.34% 4,2685 3.00% Pass
31 0.70 0.52% 3.9931 3.00% Pass
33 0.77 0.58% 3.7511 3.00% Pass
35 0.81 0.61% 3.5367 3.00% Pass
37 0.69 0.52% 3.3455 3.00% Pass
39 0.34 0.25% 3.1740 3.00% Pass
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10.6.6 120 VAC 60 Hz. 43 V LED BHRIOEHRAKRT—4

Current Harmonics Limits for IEC61000-3-2

V Freq | (mA) P PF %THD
120 60 139.52 | 16.6470 | 0.9931 10.18
nth mA % Limit Limit Remarks

Order | Content | Content <25 W >25 W

1 138.46

2 0.03 0.02% 2.00%

3 1.77 1.28% | 113.1996 | 29.79% Pass

5 6.17 4.46% 63.2586 | 10.00% Pass

7 7.82 5.65% 33.2940 | 7.00% Pass

9 6.27 4.53% 16.6470 | 5.00% Pass
11 5.25 3.79% 11.6529 | 3.00% Pass
13 2.41 1.74% 9.8601 3.00% Pass
15 0.41 0.30% 8.5455 3.00% Pass
17 2.16 1.56% 7.5401 3.00% Pass
19 2.48 1.79% 6.7464 3.00% Pass
21 2.40 1.73% 6.1039 3.00% Pass
23 1.23 0.89% 5.5731 3.00% Pass
25 0.36 0.26% 5.1273 3.00% Pass
27 0.71 0.51% 4,7475 3.00% Pass
29 0.77 0.56% 4.4201 3.00% Pass
31 0.81 0.59% 4,1349 3.00% Pass
33 0.77 0.56% 3.8843 3.00% Pass
35 1.00 0.72% 3.6623 3.00% Pass
37 0.55 0.40% 3.4644 3.00% Pass
39 0.20 0.14% 3.2867 3.00% Pass
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11 BASeERET—4
TRIAC dimming results were taken at an input voltage of 120 VAC, 60 Hz line frequency,
room temperature, and a nominal 41 V LED load.

The output current High Limit loyt (HL) and Low Limit loyt (LL) were incorporated based
on the USA NEMA publication SSL6-2010 section 4 page 9 for dimming performance
system requirements for reference. The standard however refers to 120 VAC operating
input voltage and pertains to the limits as relative light output. The limits incorporated on
the succeeding graphs assumes that 100% relative light output falls on the maximum
operating output current of 360 mA and 0 mA as 0% light output, and input line of
120 VAC, 60 Hz.

111 Y=F7>0 TvZHAFD Sl —23 > (Agilent 6812B AC ERZEE) [ZH#7 5
SR

400

==180-0
==0-180 Lot
== ower Limit

Upper Limit

350

300 1

N
a1
o
ot

Output Current (mA)
= N)
a1 o
o o

100 1

50 1

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
Conduction Angle ()

Figure 21 — Dimming Curve at 120 VAC, 60 Hz Input.
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11.2 FSLFYP R—IDEFHAE/ZLEBFEZL F4T (200 ms LI TF)

Using a TRIAC-based U.S. dimmer model NT-600 (Lutron) with thumb-wheel adjust set
to minimum turn-on (i.e. <30 degrees) which guarantees the LED driver is off when it is
switched to ON position. The test was made by turning/sliding the dimmer knob as
quickly as possible from minimum to maximum position then measuring the time from the
point the dimmer started conducting to the point the output current started rising.

Input voltage: 120 VAC / 60 Hz

2012/12/13 17:46:00 Normal
YOKOGAWA ¢ | 5 2MS/s  50nsAliv
B T ; g ; 3 : ;
: i | h Il | h
ittt L M ChZ 1:1
! : : 0.500 Usdiv
................... : s s solineusssuns DC__Zomtz
| cha 1:1
6.100 U/div

| D¢ ZeMHz

1 Edge cHz £
single
0.050 U

400000, Qus.

100000, 0us ] 411
1

~7.1000ms VI  =5.0260200

X2 182.5000ns Y2 2.50651nV
ax 189.6000ns aY 8.33333mV
174X 5.274262Hz

Figure 22 — Measured Start-up Time 189 ms.
Flicking the Switch ON, Dimmer at Full
Conduction.

Upper: loyt, 100 mA / div.
Lower: Iy, 500 mA, 50 ms / div.

2012/12,13 17:29:44 [=

Normal
2MS/s  SOnsAliv

YOKOGAWA 4 T
BE : #y

g

=

WMMWU

i

CHZ 1:1
0.500 Vsdiv
IC  20MHz

| CH4 1:1
0.100 U/div
DC  20MHZ

1 Edge cHz §
Single
| e.050 v

400000, Ous.

|-100000. 0us 411 1/
1

=7.1000ms

¥

—5.8260200

X2 110.0000ns Y2 40.0065nV
4% 117.1600ns ay 45.8333nV
174X 8.539710Hz

Figure 23 — Measured Start-up Time 117 ms.
Quickly Sliding the Knob from Minimum
to Full Conduction.

Upper: loyt, 200 mA / div.
Lower: Iy, 500 mA, 50 ms / div.
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11.3 ;FSAF7 YO X=X DFAFIZH T SR TSR
Pop-on per NEMA SSL-6 definition is lowest dimmer setting above minimum at which the
lamp transitions from off to dimmed.

This particular test was conducted using 120 V / 60 Hz TRIAC dimmer model NT-600
(LUTRON dimmer).

2012/12/13 18:59:24 | un Normal
B YOKOGAWA T 200KS/S 500M5Atiy

R

CHZ 1:1
0.500 Udiv
| IC  2eMHz

CH4 1:1
20.6nV/div
| [DC__20MHz

Pop On T 20mA | |- e —
Single

FHIITEREE] 18.0mv

0 mA

[
3 : |:
-6.32813nV

Do,
1000, 00ns 21 :
1 -16.000ns Y1

lo Min

4000, 000ms.

X2 2.470000s Y2 -5.49479nV
ax 2.486000s Ay 833.333w

174X 402.2526nHz

Figure 24 — 42° Conduction Angle was Measured at Figure 25 — 42° Conduction Angle at Pop-on Point.
Pop-on Point. Upper: lout, 20 mA / div.
Middle: Vour, 200V / div.
Lower: Iy, 0.5 A/ div., 500 ms / div.
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11.4 SHHFFICH T BHDERRIADERDKEE

Input: 120 VAC, 60 Hz Utility Line
Output: 41 V LED Load
Dimmer: LUTRON NT-600

2012,12,13 19:25:50 |

g Normal
20MS/s  Smsftiv

CHZ 1:1
0.200 VU/div
DC  26MHz

CHe 1:1
0.100 VU/div

DC  26MHz

Edge CHZ £
Normal
0.050 U
: 3 405000.00145
000NS Y1 275.846nV
X2 24.85000ns b 74 275 .846nV
ax 8.35000ns ay 0.00000V
174X 119.7605Hz
Figure 26 — 144° Conduction Angle.
Upper: loyt, 100 mA / div.
Lower: l,y, 200 mA, 5 ms/ div.
2012/12/13 19:28:47 | g Normal
YOKOGAWA 4 | 800 20MS/s  Smsidiv
i B i ; :
CHZ 1:1
9.200 VUsdiv
nc 20MHZ
CHe 1:1
% q 3 0.160 Vsdiv
T T N S 20tz
. (/ ......... - rage 2 5
: : Normal
...... 0050 v
[=10000. 00us_j - 40:000.00\45
1 .50000ns Y1 67.5136mU
X2 19.25000ns b 74 113.346mV
ax 2.75000ns ay 45.8333mV
1/4X 363.6364Hz

Figure 28 — 60° Conduction Angle.
Upper: loyt, 100 mA / div.
Lower: Iy, 200 mA, 5 ms / div.

Normal

Yol 20MS/s  Sns/liv

o By

40000, 00us

142.513nV

1 16.50000ms Y1
X2 20.65000ms Y2 230.0613mV
aX 4.15000ns ay 87.5000mV
174X 240.9639Hz

Figure 27 — 90° Conduction Angle.
Upper: lout, 100 mA / div.
Lower: Iy, 200 mA, 5 ms / div.

2012,12/13 19:29:45 [V—0—Tr——0——o———
YoKOGAWA @ | 14
B LT :

Normal
20MS/s  Snsfliv

40000, 00us

|-10000. Oous— {7284y : : §
1 16.50000ns Y1 15.1693nV
X2 18.35000ns Y2 28.5026mV
ax 1.85000ms ay 13.3333nV
174X 540 .5405Hz

Figure 29 — 40° Conduction Angle.
Upper: loyt, 20 mA / div.
Lower: Iy, 200 mA, 5 ms / div.

CHZ 1:1
0.200 VU/div
DC  26MHZ

CH4 1:1
0.100 VU/div

DC 20MHZ

Edge CHZ £
Normal
0.050 U

CHZ 1:1
0.200 Vdiv
nc 20MHZ

CH4 1:1

onV/div
DC  20MHz

Edge CHZ £
Normal
0.050 U
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11.5 ZREHEYXF

The following U.S. TRIAC-based dimmers were tested with programmable AC source
(120 VAC, 60 Hz) and 41 V LED load.

Dimmer Imin Imax Dim
Brand Type Remarks Power Part Number (MA) mA) | Rratio

Lutron 600-Watt Slide Dimmer LG-

LUTRON L 600PH-LA 600W LG-600PH-WH 0.1 277 2700
Lutron Skylark Incandescent 600W

LUTRON L 3-Way Preset Dimmer with On/Off 600W S-603P-WH 0.1 293 2930
Lutron SLV-600P-WH 600-Watt

LUTRON T Skylark Magnetic Low-Voltage 600W SLV600P-WH 0.1 291 2910
Single-Pole Dimmer

LUTRON L Slide-to-Off Single Pole Skylark 600W S-600-WH 01 | 318 | 3180
Dimmer Switch (RFI suppression)

LUTRON L 'Si‘rt:r’n”ers"y'ark 5-Amp White Gloss 600W S-600PH-WH 0.1 296 | 2960

LUTRON L gg'g‘\}sd Dimmer, Paddlefslide, 120V, { goow | pvwCL-153-PLH-WH 14 | 302 | 21

LUTRON L 600W Diva Dimmer, 3-Way - Ivory 600W DV-603P-WH 0.1 278 2780
Lutron Diva DV-600P-WH Incand

LUTRON L 600 Watt Single Pole Light Dimmer in 600W DV-600P-WH 0.1 278 | 2780
White

LUTRON L Ivry Toggle Dimmer 1p Preset 600W TG-600PH-WH 0.1 287 | 2870
Lutron Ariadni AY-600P-WH Incand

LUTRON T Preset 600 Watt Single Pole Light 600W AY-600P-WH 15 305 20
Dimmer in White
Glyder Incandescent Single Pole 600

LUTRON L Watts Preset Dimmer, White 600W GL-600P-WH 0.1 290 | 2900

LEVITON L SureSiide 600W Incandescent 600W R62-06633-1LW 01 | 325 | 3250
SureSlide 600W Incandescent Slide

LEVITON L Dimmer, Single-Pol 600W R62-06631-1LW 0.1 310 | 3100

LEVITON L lllumaTech Incandescent Preset 600W R60-1PI06-1LM 62 | 326 | s
Slide Dimmer

LEVITON | Electronic | 1200 W, 120 VAC, Decora Brand 500W R52-06161-00W a1 | 32| 8
Style 4 Level Dimmer

LEVITON L pumaTech Rotary Controls 120V AC 1~ goow R52-RPI06-1LW 01 | 334 | 3340

LEVITON L A Push On and Push Off Dimmer 600W R60-06681-0LW 0.1 269 2690

LEVITON L Leviton 600-Watt 3-Way Lighted 600W R60-06684-1LW 01 | 354 | 3540
White/lvory Push Dimmer

LEVITON 600W 6683 0.1 354 | 3540
SURESLIDE" MAGNETIC LOW

LEVITON L VOLTAGE DIMMER *600VA, 120V 450W R02-06613-PLW 0.1 322 3220
AC, 60Hz

COOPER SLCO3P-W-K-L 0.1 302 | 3020

LUTRON L Lutron 15-Amp White Slide Dimmer 600W GL-600-WH 0.1 317 | 3170
Diva, Screw Base Compact
Fluorescent Dimming with Philips®

LUTRON L DIMMABLE Energy Saver CFL, 200W DVPDC-203P-WH 148 322 2
Single Pole/3-Way, 200W, White

LUTRON L Lyneo Lx Single Pole Dimmer 600W 500W LX-600PL-wh 31 312 10
Single Pole - Incandescent - Push

LUTRON L On/Off - 600 Watt - White 600W D-600P-WH 0.1 292 2920

LUTRON 600W CTCL-153PDH 9 301 34

LUTRON 600W S-600P 0.1 294 | 2940

LUTRON TGLV-600P 0.1 292 2920

LUTRON 450W TGLV-600PR 0.1 288 | 2880

LUTRON L Lutron Diva Satin 5-Amp Desert 300W TT-300NLH-WH 0.1 316 | 3160
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Stone Preset Dimmer

LUTRON L Lutron Credenza 300-Watt White 300w TT-300H-WH 01 | 316 | 3160
Lamp Dimmer

LUTRON S-600P 0.1 298 | 2980
LUTRON S-600P 0.1 323 | 3230
COOPER S106P 0.1 307 | 3070

Skylark, Dimmers with On/Off Switch, 55
LUTRON Incandescent/Halogen, 3-Way, 1000 S-103P-WH 315 5
1000W, White
Skylark, Dimmers with On/Off Switch, 35
LUTRON Incandescent/Halogen, Single Pole, 1000 S-10P-WH 312 9
1000W, White
Skylark, Dimmers with On/Off Switch 0.1
& Locator Light, . 600 S-600PNLH-WH 300 | 3000
Incandescent/Halogen, Single Pole,
600W, White

Skylark, Dimmers with On/Off Switch 0.1
& Locator Light,

Incandescent/Halogen, 3-Way, 600 S-603PNL-WH 300 | 3000
600W, White

Skylark, Dimmers with On/Off Switch, 0.1
LUTRON Magnetic Low Voltage, 3-Way, 600 SLV-603P-WH 287 | 2870
600VA, White

Skylark, Slide-To-Off Dimmers, 0.1
Incandescent/Halogen, Eco-Dim,

Single Pole/3-Way, 600W, Clamshell 600 S-603PGH-WH 225 | 2250
Packing, White

Ariadni, Dimmers, Magnetic Low
Voltage, Single Pole, 600VA, White
Ariadni, Dimmers, Magnetic Low 0.1
Voltage, 3-Way, 600VA, White 600 AYLV-603P-WH 280 | 2800
Ariadni, Dimmers with Locator Light, 32
LUTRON Incandescent/Halogen, 3-Way, 1000 AY-103PNL-WH 310 9
1000W, White
Ariadni, Dimmers, 30
LUTRON Incandescent/Halogen, 3-Way, 1000 AY-103P-WH 310 10
1000W, White
Ariadni, Dimmers with Locator Light, 44
LUTRON Incandescent/Halogen, Single Pole, 1000 AY-10PNL-WH 330 7
1000W, White
Ariadni, Dimmers, 50
LUTRON Incandescent/Halogen, Single Pole, 1000 AY-10P-WH 311 6
1000W, White
Ariadni, Dimmers with Locator Light, 0.1
LUTRON Incandescent/Halogen, 3-Way, 600 AY-603PNL-WH 268 | 2680
600W, White
Ariadni, Dimmers,
LUTRON Incandescent/Halogen, Eco-dim, 600 AY-603PG-WH 0.1 194 | 1940
Single Pole/3-Way, 600W, White
Ariadni, Dimmers, 0.1
LUTRON Incandescent/Halogen, 3-Way, 600 AY-603P-WH 275 | 2750
600W, White
Ariadni, Dimmers with Locator Light, 0.1
LUTRON Incandescent/Halogen, Single Pole, 600 AY-600PNL-WH 283 | 2830
600W, White
Diva, Dimmers with Locator Light, 0.1
LUTRON Magnetic Low Voltage, Single Pole, 1000 DVLV-10P-WH 273 2730
1000VA, White
Diva, Dimmers with Locator Light, 0.1
LUTRON Magnetic Low Voltage, 3-Way, 1000 DVLV-103P-WH 277 2770
1000VA, White
Diva, Dimmers with Locator Light, 0.1
LUTRON Magnetic Low Voltage, 3-Way, 600 DVLV-603P-WH 278 2780
600VA, White

LUTRON

LUTRON

LUTRON

LUTRON 600 AYLV-600P-WH 0.1 291 2910

LUTRON
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Skylark, Slide-To-Off Dimmers, 0.1
LUTRON Incandescent/Halogen, Single Pole, 1000 S-1000-WH 315 | 3150
1000W, White
Skylark, Dimmers with On/Off Switch, 0.1
LUTRON Incandescent/Halogen, Single Pole, 600 S-600P-WH 290 | 2900
600W, White

Skylark, Dimmers with On/Off Switch
& Locator Light,

LUTRON 1000 S-103PNL-WH 52 317 6
Incandescent/Halogen, 3-
Way,1000W, White
Glyder, Slide-To-Off Dimmers,

LUTRON Magnetic Low Voltage, Single Pole, 600 GLV-600-WH 0.1 313 | 3130

600W, White

Figure 30 — U.S. TRIAC-Based Dimmers Compatibility List.
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12 8%

12.1 IR BETOZ7 1)L

Images captured after running for more than 2 hours (25 °C), open frame for the
conditions specified.

Non-Dimming Vv = 90 VAC, 60 Hz, 41 V | Non-Dimming V|y = 132 VAC, 60 Hz, 41 V
LED Load. LED Load.

Figure 31 — U1 was Hottest Device. Figure 32 — U1 was Hottest Device.

TRIAC Dimmer Connected V,y = 120 VAC, 60 Hz, 41 V LED Load.
With TRIAC: V,y = 120 VAC, 60 Hz, 41 V LED Load at Full Conduction.

Figure 33 — U1 was Hottest Device.
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12.2 BEYHEBDEHIERR I IEEDERE

Input Condition | loyr, Mean (mA) | loyr, Peak to Peak (mA) | lour Ripple (%)

90 VAC, 60 Hz 310 133 +21.4

120 VAC, 60 Hz 344 138 +20

132 VAC, 60 Hz 353 142 +20.1
2012/12/14 17:51:47 | g Normal 2012,12/14 17:53:24 ———————un  Normal

YO

Yol

OGAWA® Y 242

10MS/s  10msidiv OGAWA 4 | 245 10MS/s  10msAliv

CHe 1:1
0.1006 VUsdiv

DC  26MHzZ

e | e i st oo e e P N
‘| Edge CHZ £ Edge CHZ £
Auto Auto

| 9.056 U 0.050 U

|-z0000. giss 07101 : 80000. Qus. |-z0000. gius 0710V 80000. Ous.

—-P (C1) 16.6667V —P (C1) 8.33333V

Max (C1) 416.662V Max (C1) 416.662V

P-P (C4) 133.333mV P-P (C4) 137.500mV

Max (C4) 373.307mV Max (C4) 410.8067nV

Figure 35— 120 VAC, 60 Hz Full Load.
Upper: lout, 100 mA / div.
Lower: Vout, 200 V, 10 ms / div.

Figure 34 — 90 VAC, 60 Hz Full Load.
Upper: loyt, 100 mA / div.
Lower: Vout, 200V, 10 ms / div.

_ Normal
c 10MS/s  10nsAliv

2012/12/14 17:54:10 |
OGAWA ¢ T 253

YO

‘| Edge cHz §
Auto
| e.050 v

|-z0000. gius 0717 : £0000. dus
-P (C1) 16.6667V

Max (C1) 416.662V

P-P (C4) 141.667nmV

Max (C4) 419.141nV

Figure 36 — 132 VAC, 60 Hz Full Load.
Upper: loyt, 100 mA / div.
Lower: Vout, 200 V, 10 ms / div.
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12.3 EBGEFEDH I BERUIL T EHDER

Ot Normal
2MS/s  S0nsfliv

2012/12/14 18:01:50 [
Yo<0GMAO |

CHa 1:1
0.100 VU/div
20MHZ

Edge CHa £
single
0.080 U

|-200000. 0us - 717 : 300000. dus
—P (C1) 356.600V

Max (C1) 425.600V

P-P (C4) 383.333mV

Max (C4) 369.141nV

Figure 37 — 90 VAC, 60 Hz.
Upper: loyt, 100 mA / div.
Lower: Vout, 200 V, 50 ms / div.

12.4 BEBEBDFL 1> EFELET

Ot Normal
q 50MS/s

2013,01,04 12:22:21 |
57 2ns/liv

YOKOGAWA 4

CH3 100:1
0.100kV/div
DC _ Full

CH4 1:1
0.500 Usdiv
DC  26MHz

Edge CHZ §
Auto
0.190 U

Max (C4) ?74.740mV
Rms (C4) 343.433mV

Figure 39 — 90 VAC, 60 Hz.
Upper: Iprain, 0.5 A/ div.
Lower: Vpran, 100 V, 2 ms / div.

Normal
2MS/s  50msfliv

o

YOKOGAWA 4

CHa 1:1
0.100 U/div
DC  26MHzZ

Edge CH4 £
single
0.080 U

1y i : : : 300000. dus

[-200000. bus -
-P (C1) 375.000V
Max (C1) 441.662V
P-P (C4) 429.167mV
Max (C4) 414.9724mV

Figure 38 — 132 VAC, 60 Hz.
Upper: lout, 100 mA / div.
Lower: Vour, 200 V, 50 ms / div.

Normal
SOMS/s

2013/01/04 12:23:50z [

YOKOGAWA 4 52
cHE : 0-700RY

2ns/div
+o5HsAliv

CH3 100:1
0.100kV/div
DC__ Full
CH4 1:1
6.500 U/div
DC  26MHZ

Edge CHZ £
Auto
0.190 U

-7065. 00us

7115, 00uus =3; 1§

Max (C3) 112. SOOU
Max (C4) ?74.740my
Rns (C4) 343.433mV

Figure 40 — 90 VAC, 60 Hz.
Upper: Iprain, 0.5 A/ div.
Lower: Vpgain, 100 V / div., 5 [Is / div.
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Normal

2013/01,04 12:25:29 UEW 2013/01,04 12:24: 121||]Eum Normal
YOKOGAWAQ 9 SOMS/S  2msAdiv YOKOGNNAQ SOMS/s  2msfliv
: ; BE - RO R
CH3 100:1 CH3 100:1
0.100kV/div 0.1060kV/div
DC__ Full DC__ Full
........................ e e
0.500 Usdiv 0.500 Usdiv
DC__ 26MHz 206MHZ
Edge CHZ Edge CHZ £
Auto Auto
0.196 V 0.196 V

[-10000. 00us—; 1454/ i
Max (C3) 170.833V

Max (C4) 858.073mV
Rms (C4) 306.999mV

Figure 41 — 132 VAC, 60 Hz.
Upper: lorains 0.5 A / div.
Lower: Vpran, 100V, 2 ms / div.

125 FL1> EBER U ERESHFEDIE

2012,12/18 17:28: szﬂu —
YOKOGAWA ¢ ]
i ]

T IRy

Normal
16MS/s  10nsAiv

iUl

—

CH3 100:1

0.100kV/div
Full

: CHd 1:1

e [\ 0.500 U/div

T S ey ! : 4 ; : IC  20MHz

0000, 0us.

Edge CH4 £
single
0.800 U

“ls70.0us -8 {670, 0us

Max (C3) 154 16?U
Max (C4) 970.703mV
Rms (C4) 75.1651mV

Figure 43 — 90 VAC, 60 Hz Start-up.
Upper: Iprain, 500 mA / div.
Lower: Vpran, 100 V,10 ms / div.

-7115. 00us =5: 140 ~7065. 00us

i ;
Max (C3) 170 8330
Max (C4) 858.073ny
Rms (C4) 306.999nU

Figure 42 — 132 VAC, 60 Hz.
Upper: Ioramn: 0.5 A / div.
Lower: Vpran, 100V [ div., 5 [Is / div.

2012,12,18 17:29: 411‘UEUM Normal
YOKOGAWA 4 10MS/s  10Mstiv
ﬁ3 o) 790kv

105y

CH3 100:1
0.100kV/div
DC  Full
CH4 1:1
0.500 Vsdiv
Dc 26MHZ

Edge CH4 £
Single
0.800 V

L 670, 0us

570.0us | Z5: {5y

L 100KY
Max (C3) 154.1672V
Max (C4) 970.703mV
Rms (C4) 75.1651mV

Figure 44 — 90 VAC, 60 Hz Start-up.
Upper: Ipran, 500 mA / div.
Lower: Vpgan, 100 V, 10 s / div.
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2012/12/18 17:32: s
YOKOGAWA 4 3

T Z00RY

Normal
10MS/s  10ns/div

CH3 100:1
0.100kU/div
OC__ Full
CH4 1:1
0.560 VUsdiv
60000.0us| DC  Z20MHZ
+10usAliv

Edge CH4 §
Single
0.800 U

450, 0us.

Max (C4) 1.47076V
Rms (C4) 83.0324mV

Figure 45 — 132 VAC, 60 Hz Start-up.
Upper: lorains 500 MA / div.
Lower: Vpran, 100V, 10 ms / div.

Normal
10MS/s  10nsAdiv
+10us/diy

2012/12/18 17:32:345 e
YOKOGAWA 4 3
i S

0k

CH3 100:1
0.100kV/div
DC_ Full
CH4 1:1
0.500 Vsdiv
DC  26MHz

F Ty

Edge CH4 £
single
0.800 U

k-]

350.0us ©  =3: {3kl £
Max (C3) 229.167V
Max (C4) 1.47076V
Rns (C4) 83.0324mV

1450, 0us

Figure 46 — 132 VAC, 60 Hz Start-up.
Upper: lorains 500 mA / div.
Lower: Vpran, 100V, 10 (s / div.
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12.6 FL 12 EERUETH 5a#bF DI

During output short condition, the Igg current falls below the lggar) threshold and enters
the auto-restart condition. During this condition, to minimize power dissipation on the
power components, the auto-restart circuit turns the power supply on and off at an auto-
restart duty cycle of typically DCar for as long as the fault condition persists.

2012/12/19 13:09:22 M Normal

500kS/s

YOK?GPWA * 3
0] g 3

T L. TOORT

CH3 100:1
0.100kVU/div
DC  Full

CHe 1:1
1.00 Vsdiv
DC  20MHz

Edge By
Auto
49.8 U

l-800. 000ins ~3: 70 1200. 000ms.
Max (C3) 156.000U
Max (C4) 1.91667V

Rms (C4) 56.9397mV

Figure 47 — 90 VAC, 60 Hz Output Short Condition.
Upper: Iprain, 1 A/ div.
Lower: Vpran, 100 V, 200 ms / div.

2012,12/19 13:10:00 M Normal

500kS/s 20

YOKOGAWA 4 '
il - IO T B

CH3 100:1
0.100kVU/div
DC  Full

CHe 1:1
1.060 Usdiv
DC  20MHz

Edge gy
Auto
49.8 U

1200. 000ms.

[-200. 000hs —{: 7 -
Max (C3) 225.000V
Max (C4) 2.00000V
Rms (C4) 49.8685nV

Figure 48 — 132 VAC, 60 Hz Output Short Condition.
Upper: Ipran, 1 A/ div.
Lower: Vpran, 100 V, 200 ms / div.
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12.7 BEBEFEDH NG T —FELERVERDER

2013,01,03 19:50:15
YOKOGAWA 43 4

It Normal
20MS/s  Smsidiv

CH3 100:1
0.100kV/div
DC__ Full

CHe 1:1
0.500 Usdiv
DC  26MHz

Edge CHZ §
Auto
0.190 U

|-25000. us 25000. 00us
Hax (C3) 11 500U
Max (C4) ?733.073mV

Rms (C4) 296.393mV

Figure 49 — 90 VAC, 60 Hz.
Upper: Ip7, 500 mA / div.
Lower: Vp7, 100 V, 5 ms / div.

Normal
20MS/s  5SnsAdiv

2013/01,03 19:51:22
YOKOGAWA 4 58
i 2. ;

CH3 100:1
0.100kV/div
DC  Full

CHe 1:1
0.500 Vsdiv
DC  26MHZ

Edge CHZ §

Max (c:-x) 1sses?u
Max (C4) 816.406nY
Rms (C4) 418.698nY

Figure 51 — 132 VAC, 60 Hz.
Upper: Ip7, 500 mA / div.
Lower: Vp7, 100 V, 5 ms / div

Normal

2013/01/03 19:50:55z [
43 20MS/s  SmsAliv

YOKOGAWA 4
i

¢ ? g 3 2 2 : #5HS/tiv

CH3 100:1
0.100kV/d iv
DC _ Full

CHe 1:1
0.500 Vsdiv
DC  26MHz

Edge CHZ §
Auto
0.190 U

4790, 00us 7 1§ 4740, 00us

Max (C3) 112. 500U
Max (C4) ?233.023mV
Rns (C4) 290.393mV

Figure 50 — 90 VAC, 60 Hz.
Upper: Ip7, 500 [IA / div.
Lower: Vp, 100 V, 5 [Is / div

2013,01,03 19:51:41zy) Qi Normal

YDKOGNNA Q 58 20MS/s SnSs/div
[Eixd R b ; L ; : ; (#5HS /iy

CH3 100:1

Y 9.100kVU/div
DC  Full
CHe 1:1
0.500 Usdiv
DC  26MHZ

Edge CHz £
Auto
0.196 V

-4790. 00z~ (00 —4740. 00us

Max (C3) 166. 667U
Max (C4) 816.406mV
Rms (C4) 418.698mV

Figure 52 — 132 VAC, 60 Hz.
Upper: Ip7, 500 mA / div.
Lower: Vp7, 100 V, 5 [Is / div.
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12.8 70771/ DHHEFRVER

Normal
2MS/S  50nsAliv

2012/12/19 12:18:20 "
YOKOGAWA 4 q

CHe 1:1
0.100 Vsdiv
DC  26MHZ

Edge CH4 £
single
0.150 U

[-200000. Dus 300000. dus
—-P (C1)
Max (C1)
Max (C4)
Rms (C4)

Figure 53 — 90 VAC, 60 Hz Start-up Condition.
Upper: Ips, 0.1 A/ div.
Lower: Vps, 200 V, 50 ms / div.

366.667V
441.667V
365.755nV
230.875nV

13 JEERSF D R
13.1 BHERRUAGERDERE

2012,12,19 12:26:42 | It Normal

YOKOGAWA 4 358 3
CHZ T :

20MS/s  Smsiiv
B R : : %

Ry T b
0.200 Usdiv
DC  20MHz

CH4 1:1
0.1060 Usdiv
DC  26MHz

Edge CH4 £
Auto
0.150 U

30000. 00us

l-20000. gous-§: 230 1)

Rms (C2) 167.260mVU
P-P (C4) 129.167mV
Max (C4) 369.922mV
Avg (C4) 305.920mV

Figure 55 - 90 VAC, 41 V LED Load.
Upper: loyt, 100 mA / div.
Lower: l,y, 200 mA, 5 ms / div.

Normal
2MS/s  50nsAliv

2012,12,19 12:21:3? M
YO

CHe 1:1
0.100 Vsdiv
DC  20MHz

Edge CH4 £
single
0.150 U

300000 dus

) 366.667V
450 .000V
428.255nV
276.516nV

Rns (C4)

Figure 54 — 132 VAC, 60 Hz Output Short Condition.
Upper: Ips, 0.1 A/ div.
Lower: Vps, 200 V, 50 ms / div.

Normal
20MS/s  Smsiliv

2012/12/19 12:27:20 e
YOKOGAWA ¢ 361 ]

[k A TR :

CHZ 1:1
0.200 Vsdiv
DC  20MHz

Ch4 1:1
0.160 Usdiv
DC  26MHz

Edge CH4 £
Auto
0.150 U

|-z0000. oous_{: 23] U H 30000, 00us.
Rms (C2) 128.438mU

P-P (C4) 137.506mV

Max (C4) 424.089mV

Avg (C4) 354.889my

Figure 56 — 132 VAC, 41 V LED Load.
Upper: lout, 100 mA / div.
Lower: Iy, 200 mA, 5 ms / div.
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14 {z¥ EMI

The design met the limits for conducted electromagnetic emission (EMI) with frequency
range of 9 kHz to 30 MHz as per described in the CISPR 15/ IEC: 2005 Standard.

14.1 HBD 7T
The unit was tested using 41 V LED load at input voltage of 120 VAC, 60 Hz at room
temperature. The unit was placed inside a conical metal housing as shown in Figure 57.

Figure 57 — EMI Test Set-up with the Unit and LED Load Placed Inside a Conical Metal Housing as
Described in CISPR 15/ IEC: 2005 Standard.
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14.2 FABEAEE

Power Integrations RBW 9 kH=z=
10.Dec 12 16:14 MT 500 ms
Att 10 dB AUTO
aBuv 1z 00 kI M Y
Enss01b0 LIMIT CGHECK Hass
11¢
10
1 of
CLRWR ||
9 -
™~
2 av || T~
CLRWR -30
|| T~
-6 0 —
" Ef>s 15;5‘
“; <%
¥ X -
a
|| Bal; f
iR R
il Y
X [ e
|| = A "
Rt s
10 5
I

TDF

Tracel:

TraceZ:

Trace3:

NN R RN R RN R NNNN R NN

TRACE
Averadge
Averadge
Quasi Peak
Average
Average
Average
Average
Quasi Peak
Average
Quasi Peak
Quasi Peak
Average
Quasi Peak
Quasi Peak
Average

Average

PEAK LI
EN550150Q
ENS55015A

FREQUENCY

130.825395691
EENEYEEYE

154.54515 kHz
261.871472881
393.789848222
525.514079005
654.11570866 kHz

782.418853721
782.418853721
1.04414099339
1.17656420634
1.17656420634
14.4411515385
15.4828690896
15.4828690896
29.8580960942

kHz
kHz
kHz

kHz
kHz
MHz
MH=z
MH=z
MHz
MHz
MH =
MHz

LEVEL dBpVv

37.10
37.53
62.86
45.01
37.53
34.65
35.15
41.74
32.34
36.45
36.51
29.34
43.37
44.08
33.47
31.03

N
N
1
L1
N
L1
N
N
N
L1
L1
L1
N

N
N
N

gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd

30 MH=z

DELTA LIMIT dB

-2.89

-6.35
-10.45
-11.34
-10.84
-14.25
-13.65
-19.54
-19.48
-16.65
-1l6.62
-15.91
-16.52
-18.96

Figure 58 — Conducted EMI, 41 V LED Load, 120 VAC, 60 Hz, and EN55015 B Limits.
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15 AAhY—

The unit was subjected to +2500 V 100 kHz ring wave and +500 V differential surge at
120 VAC using 10 strikes at each condition. A test failure was defined as a non-
recoverable interruption of output requiring supply repair or recycling of input voltage.

The unit tested passed both £2500 V 100 kHz ring wave and =500 V differential surge
with and without MOV (see Figures 59 and 60). In both conditions unit passed.

Level Vlc:]IE[):g;[e Injection Ingﬁ‘:s'zn Type Test Result
V) (VAC) Location ©) (Pass/Fail)
100 kHz Ring
+2500 120 L1, L2 0 Wave (500 A) Pass
100 kHz Ring
-2500 120 L1, L2 0 Wave (500 A) Pass
100 kHz Ring
+2500 120 L1, L2 90 Wave (500 A) Pass
100 kHz Ring
-2500 120 L1, L2 90 Wave (500 A) Pass
Level Rl Injection njjEeies) Test Result
V) VlIEREE Location llack Type (Pass/Fail)
(VAC) @)
+500 120 L1, L2 0 Surge (2 1) Pass
-500 120 L1, L2 0 Surge (2 1) Pass
+500 120 L1, L2 90 Surge (2 1) Pass
-500 120 L1, L2 90 Surge (2 [1) Pass
2012,12/10 16:48:14 [———————n  Normal 2012/12/10 16:46:26 | Normal
YO ?GM’ ‘74 1 SOMS/s  2msAtiv YOKC:GAM‘AQ‘ wa 8 = SMS/s ‘ZOI'IS/diu
o 100Ky NO MOV Vpra: 458 Ve | [oRz oot -
o it : . : : 5 : IC_ Full

Edge CHZ £
Normal
0.204kV

B —

|-4000, 00is ~0- 100K : 16000. 00us
lax (C1) 287.500V
Max (C2) 291.662V

Figure 59 — +2500 V 100 kHz Differential Ring
Wave.

-a0000. DKy ; 160000, 0us
Max (C1) 416.6672V
Max (C2) 458.333V

Figure 60 — No MOV +500V 1.2 [Is /50 s
Differential Surge.
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Date Author Revision | Description and Changes Reviewed
04-Apr-13 | RM 1.0 Initial release Apps and Mktg
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