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Figure 4 — Schematic with Optional Active Pre-load.

R30 (FFSEIRERETT 54T av DIERDF-OREETT .

2. TAvFY 44 —F D3 & ARNEBRDT TV 7—2a> DIHE . 0.2% ETHOMRIE

THHFBEINNIL, E2SD HEDEE

pe 3
BiR

FAA—FICBEEMZLHELTEFY .

3. T477Loiv )L E=FAAY—CDORESHN 500V ULTDIHEE . RVL IEFRETY,

Page 9 of 74

Power Integrations
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com

| 9



DER-353 9.5 W Dimmable LED Driver Using LYT4314E 13-Nov-12

4 [EIFROEBEA

LYTSwitch /34 RI&. 650 V /37— MOSFET WE®OLED K54/ 7 )r—avAay
FO—5TY, LinkSwitch (&, 7>ar\—48 IS4\ IR THERATEESICERIN TS
Y. AC ANDSDEAEFHZFLANAS—RAFIEOEERH DERELET,

41 AHIr1/N%

Ea—X Fl1 (ZEHREENMSRELET, T4I7L0I¥%IL T—F H—IIZ&DHEEHIET
51z (1.2 ps/50 ps). LEBMEWVWERERDILDAALLNET , LYTSwitch DEEA T
BETHRE#EEE D1 R D6 E—IRHEHBITUHEEHABAHEDIET. NEE/RT
— MOSFET OIRREBEFERCNRZEHIBRT BIS5TEHRETEET . AT avDEERIEY
INJRAZ (MOV) RVL [E500 V ##BA D TA477LovIL E—FAAY—IODNERSINSEE
[ZERALTLESN, /A RS RVL T, T477L2% )L E—RFADY—ChORAETEH
BRI BV TERETEET . EESN-HRREBFEED 132 VAC KYELDLED 140
VAC EHEEAEHRELET . ¥ 44 —F JvP BR1 &, —RRAYFUITERITIENAE
—FORNR (ThyFID) ZRET 5078 C5 EHITAC ANBEEEZERLET,

EMI 4L RI1E. 40595 L1 L2, a>ToH C2. R C5 [ZXYUBRESNTULVET, it
R3 & L2 IZ&Y . & EMI DBIEDEMESIEFRE T AC AN E—F U RETAILZER G
D LC HIRBAR¥ZERELET,

4.2 LYTSwitch —Xf[E8

FS52 R (T1) % DC /ARIZESHL. £5—iH% LYTSwitch ® DRAIN (D) Ev(Z7OvFx2 4
HAA4—K D3 #HTEHKLET, /8T— MOSFET M ON Bt , —XAICKYERN LR
LTIRILF—DEZ LN, /\T— MOSFET O OFF BEf§idh, HAhIZitfish 9., RM6S/I
DA77 DA X, ERDFBEHEHICELE TERSNTULET,

E—VANBEEFERE ULl [TIRETH-OIZ. BiRShizAH AC E—UH D1 &L T C6
[CHREBEINFET, TD®H.R7 #RHALIEFRA. UL ® VOLTAGE MONITOR (V) E>IZD«
—REINFET, EH R6 (X, Biichiz AC DIDKYBLIEEMTRULFERIZKY C6 DHRE
INRERY V EVERDPANARBTEREINS (CNICKUNENMETIT D) OEHEET,

BAABESvIYRTDOUBEEICKY ., BRANBEME (—CRUAD LR EW*B/\
77— MOSFET @ 650 BVpss EHEICETHRLET . ANBEEYINEIUIE V EY
AN 112 pA F=1E B&F 158 VAC HBAf=EZITM)AShET,

V EV&EfitL FEEDBACK (FB) EVEfIL. FH A LED BERZEHIET 57=DIZNERTHE
RAEINFET, AARVERLFL—a0FHET S50, 24.9 kQ DEinE REFERENCE
(R) v (R11) [ZHE#EL. 2 MQ (R7) 2 V EVICEHZLT. ANBERELEE A EROBDOY=7
HEAREERELET,

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 10 of 74



13-Nov-12 DER-353 9.5 W Dimmable LED Driver Using LYT4314E

/XJ— MOSFET @ OFF Bfdidh. D2, R9. BRU C7 I&. RNAF VAV ADIIRIZEKY . F
LAVBREERELBLANIIZHZUTLET . F44—FK D3 . C5 [ThMBERE (BfReshi=
AN AC) NH ARV EE RITRTLYRY—FFDINTA—4E Vor) #TRIZIGEE. HE
| UL REFRNEZDERSCIEOICBHETY ,, SOHEDBEIRMEDE=HICESERIAT
(E2SD) Z:#EIRT D&, 1T MU (0.3%) HEABETLET,

S AA—FK D5, C9,R12, BU R17 (X, FSU RDFHEBNEEZEN DD —R/NA T AEIFEER AL
F9, B R12 [ N\ATFREENE ABEZEFICIN—RTBEITTAILR) T EFTUN,
HAERE LED EEDELRIZEST —FITREET & R17 (. HAEKFD CO E—
IRBEREWHILL. FSANBRREIZA—FIREI—HMZANDBESIZLET,

aVTUY C8 (R, AEfarrO—SDH#AELTHS Ul @ BYPASS (BP) ExdO—AiL
THhyFI2Y AT TY, B, C8 (X DRAIN (D) EVIZ#EHKIN-RNENEETLE
RYI—ADS 6 VETREINET . RENM KDDL UL ICKYRMYFUITDRIESN ., TD
R CEMEEBRERNN\AT7REBEMNS R10 ML THEBSINET,

TINARADHEBEHER/NMRICHIZ BN SHANLIENEETE UL ITHESIZFHEET B, 4
ENATRAEBROER (D4 XU R10 #2H) H#HELET,

aVTUY C8 X HAE—FLERLET . TNAMRADHEEENZR/MRICINATE—F Y
D% INECTESLSIZ, 100 pF (BB HE—F) BFRShFELT =,

4.3 Zs—ksvvo

NATRAEREEIL. ZXRA T —F N\ BmEBELTHAERZEEMICELE T H-OIZHE

ﬁiéhid‘ INATREBRODEBEEIT. BHEE WNATREREZ zﬁz%ﬁ@%ﬁttil £oT
BRESNFED) ICHAILFET . B R13 (K. N\ATREEZERICEHRL. COBERHI UL D

FB ENZId—FEnFEzET UL RORIFIUOUIE. FB EVER.V EVER. RUASRL

1V ERDEREMAEHLET. BVANARZHELENS—EDHNERERELET,

4.4 HHET

RSURDZREH(L. D6 [TE-TE RSN, OAVTUH C12 B C19 IZ&->TEEIESh
T, TITATHEEFI—AFMABETRITAIE. VT2 C19 & 20 kQ 1206 SMD i<
BEHZ TS,

CNEYBBNWIYT LD BRSNS T HNBEDEZRST ENTEET,

45 HBERUGERINI-BfRE
7/(_[:/ “77%5):;{75‘\ IFB(AR) @Xl/‘y:/lﬂ_\_)llpé 76 ms DJ»J:TIE%)&; T_}"JXQ_F':@
YEDHLYET,

Power Integrations g
Tel: +1 408 414 9200 Fax: +1 408 414 9201
Page 11 of 74 www.powerint.com



DER-353 9.5 W Dimmable LED Driver Using LYT4314E 13-Nov-12

F—JV (DEEEInt-) AREEDIHEIZIE. Yz F— F44—F VR1 (XSSP R4E Q2 %4
VNILFET MU RE Q2 [IEWT.FB EVDEXETIF T IC Z@EMIIZA—R) R 22—k
E—FIZLEY .

HAORBKEOR. HABEICMANATRAEELELITETLET . ChiZkY FB EVIC
RNRALERD lrppryRiGIZTRELES .

F—RIJRE—MIABEHBBENNEREANEND 25% FTICHIRSNA ., RELGEHTIC
BEMNFET BEELRYBRINDGE BROF—MRE—FDHAIILFTHE (&K 225
ms) MFE T LR TSN XEEBEICRYET,

4.6 FSATvIMi G HBID H B
EIRFTISAT7 VI R=ZAD—T1427 TyOBEUBERARRICE>THARLEZTIES
FEt EDSESFLIN —FFINMENET,

LED R—XDIBHHICKIBINHEHEFIBOH TEWLND T, SUTITHRNADETR I, SAXBAD
FSATVIDRBERETEVET, ChiZkY, ALGEERDRRIELLZWNSSIZREANE
ATCLEICED MM TVIDRTERIIREN T HEITLD TV VAR E DEFELIGWLENMED
HKETEHELRHYETLED SUTHNARNITEZSLBHRELGRAVE—F U RIZKY ., BEX
BIVEXVTHNEELET, L FSATVIDA U DEZIZRABRIPANBTEERET
BENBTY, CNbFERL. AHROFFELGVWBEEREIELIENBHYET  VoF T2k
STrIAT7VIERNEOIZIE T I AAREENHAMNDTT,

NoDMEERRT 5-OIZ. TOT47 FUN—EBEV/ NI T J)—F —[EEZEEM
LELI CNODEIBORRIEL, BAHENMERL, LEA>TEROMRMET I HIET
T EART TV r—2ar TIE, ThoDIAVR—R P BEMICERRTEET,

TOT47 F—I&, & R5. Q1. C3. XU R8 THEINET , COMEEEIE. E@LARD
r*JJ(D 1 ms fEIZ R8 #EFIZEE T D &ICKY . FSATYIDADEEIZ C5 ITHND

AEBREFIBRLET . 85 1 ms . Q1 NAUITH-T R ZEHRLET, kY R8 TD
Eajj,ﬁ%m&«%f—m KUKREGMBEERAL -, SYUMRMLEEAEBRHIBRHSAEEICHAYETS,
i RS RU C3 (£, #547“/9%51&(\ 1ms DTAL—FHRELET, Q1 [T L TEIRS
itz SCR (. TO-92 /w7 —U DIEEFR. BEAXRDT/INARATY, i1 R36 (RE(E 10 -
22 Q) & R8 DEFIDERITEK 1000 W TORSATYIDEBMEVELT D= DA TS
avTY,

Ny D D)= —[EEIE.Cl. R RL & R2 QHFIDEHEHLETHERINET, ZOE
RE. FEEAOCHBEORER (RUKRTHE) IThA7vI RMyFOFEIREHLELT, ‘§-
AC N—27 AL FSAN\DANERELRESE D DANEREZN A TVIRBEER
FYULEHFLET,

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 12 of 74



13-Nov-12 DER-353 9.5 W Dimmable LED Driver Using LYT4314E

4.6.1 FOT47FI—ARFMEE
TOTATHAE—AREROEBMNT, A TRELEEANLERL, FSATYIRLTDOERTD
BAARIREIZAY, BERIRELARXET ILOFEENEZET,

it R20 & R28 [ (LED) EREHRELET . HAERDIm/MEA 200 mA RFIZTF
BLI-EE. MU RR Q4 [FATERY ., MU RA Q3 [EA 1> T LED ITHRNIAL H
ﬂ%ﬁfﬁ"‘éﬁbbiﬁ'o ZD&ES1295E.30 Vrus AR (AAFIVEVTERE) TRK 1% D
(RKREFD) HABFRA LED FSA/NIZHENET 200 mA OR/IMHAER (JvTILER
DERNE)T.TIT14THRAI—BFEBLAA—TUIZHY  DEQDETEHEET, iR
R22,R29, RV R31 IR KREREHREL. TORELEFELVL AR EZB/LIENTEET,
YrF— A4 —F VR2 RU R32 4. ARHAA—TUORIZTIOT47 BfEEIESEFEzT,
it R22.R29, XU R31 DREFZELLKERTEHIELHY . xR B RO THEIRL TS
FZEW0, SIS EHIE. EHEED LED RKXKERD 50% [ZHEE=HVDEFICHKETHD T,
LED E—FI U VICEETHIELTEFT,

EDMDIEH

RAI—RT1> FEAL T, S4t
Web #1rFDEEI T Yzt
LTS,

Power Integrations g
Tel: +1 408 414 9200 Fax: +1 408 414 9201
Page 13 of 74 www.powerint.com



DER-353 9.5 W Dimmable LED Driver Using LYT4314E 13-Nov-12

5 PCB L7k
X g@ @ @N Tl
@c
1244
L, - 2 S/N
(351 | @ B ms,,-i,mm

7 ® @
6 v
] @l'm,ygy @Ral
e . .H
[#O]

Figure 5 —Top Side.

1 .88
[35]

2z 46

L70]

Figure 6 — Bottom Side.

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
Www.powerint.com Page 14 of 74



13-Nov-12

DER-353 9.5 W Dimmable LED Driver Using LYT4314E

6 HPRFE

Item | Qty Ref Des | Description Mfg Part Number Mfg

1 1 BR1 1000 V, 0.8 A, Bridge Rectifier, SMD, MBS-1, 4-SOIC B10S-G Comchip

2 1 C1l 220 nF, 250V, Film ECQ-E2224KF Panasonic

3 1 C2 33 nF, 310 VAC, Polyester Film, X2 BFC233920333 Vishay

4 1 C3 470 nF, 50 V, Ceramic, Y5G, 0603 C1608Y5V1H474Z TDK

5 1 C5 180 nF, 250 V, Film ECQ-E2184KB Panasonic

6 1 C6 2.2 pF, 250 V, Electrolytic, (6.3 x 11) 225CKH250M lllinois Capacitor

7 1 c7 2.2 nF, 630V, Ceramic, X7R, 1206 ECJ-3FBJ222K Panasonic

8 1 C8 100 puF, 10 V, X5R, 1206 C3216X5R1A107M TDK

9 | 1 co (252 ;{155()) V, Blectrolytic, Low ESR, 900 m®, ELXZ500ELL220MEBSD | Nippon Chemi-Con
10 1 C10 100 nF, 50 V, Ceramic, X7R, 0805 CCO0805KRX7R9BB104 Yageo
11 1 Ccl1 1.5 nF, Ceramic, Y1 440LD15-R Vishay
12 | 1 c12 (1105(; §<LF2'5?0 V. Electrolytic, Gen. Purpose, EKMG500ELL102MK25S | Nippon Chemi-Con
13 1 C15 100 nF, 25V, Ceramic, X7R, 0805 08053C104KAT2A AVX

14 1 C16 220 pF, 630 V, Ceramic, NPO, 1206 C3216C0G2J221J TDK

15 1 C17 100 nF, 50 V, Ceramic, X7R, 1206 GRM319R71H104KA01D Murata
16 1 C19 2.2 uF, 50 V, Ceramic, Y5V, 1206 GRM31MF51H225ZA01L Murata
17 1 D1 600V, 1 A, Rectifier, Glass Passivated, POWERDI123 DFLR1600-7 Diodes, Inc.
18 1 D2 Diode Ultrafast, SW 600 V, 1 A, SMA US1J-13-F Diodes, Inc.
19 1 D3 100V, 3 A, Schottky, DO-214AA STPS3H100U ST Micro
20 1 D4 100V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV19WS-7-F Diodes, Inc.
21 1 D5 250V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV21WS-7-F Diodes, Inc.
22 1 D6 100V, 8 A, Schottky, TO-220AC 8TQ100PBF Vishay
23 1 F1 3 A, 125V, Fast, Microfuse, Axial MQ3 BelFuse
24 1 L1 18.7 mH, 0.22 A, Common Mode Choke RL-4400-1-18.7 Renco
25 1 L2 2.2 mH, 0.19 A, Ferrite Core CTCH895F-222K CT Parts
26 1 Q1 SCR, 600V, 1.25 A, TO-92 X0202MA 2BL2 ST Micro
27 2 Q204 NPN, Small Signal BJT, 40 V, 0.2 A, SOT-23 MMBT3904LT1G On Semir
28 1 Q3 NPN, Power BJT, 400 V, 2 A, SOT-428 2SD1760TLR Rohm Semi
29 2 R1 R2 1 kQ, 5%, 1/2 W, Thick Film, 1210 ERJ-14YJ102U Panasonic
30 1 R3 10 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ103V Panasonic
31 2 R5 R6 510 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ514V Panasonic
32 1 R7 2.00 MQ), 1%, 1/4 W, Metal Film RNF14FTD2MO0O Stackpole
33 1 R8 100 Q, 5%, 2 W, Metal Oxide RSMF2JT100R Stackpole
34 1 R9 390 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ394V Panasonic
35 1 R10 4.7 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ472V Panasonic
36 1 R11 24.9 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF2492V Panasonic
37 | 3 Rléz'zzs 39 Q, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ390V Panasonic
38 1 R13 154 kQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF1543V Panasonic
39 1 R14 1 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ102V Panasonic
a0 [ 4 | RIRIE | 20 ke, 59, /4 W, Thick Film, 1206 ERJ-8GEYJ203V Panasonic
41 2 R20 R28 | 1 Q, 5%, 3/4 W, Thick Film, 2010 ERJ-12ZYJ1R0U Panasonic
42 2 R22 R29 | 300 Q, 5%, 2 W, Metal Oxide RSF200JB-300R Yageo
43 1 R31 30 Q, 5%, 1 W, Metal Oxide RSF100JB-30R Yageo
44 1 R35 1.5 MQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ155V Panasonic
45 1 R36 0 Q, 1/4 W, Metal Oxide Z0R-25-R-52-0R Yageo
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46 1 RV1 140V, 12 J, 7 mm, RADIAL V140LA2P Littlefuse

a7 1 T1 Bobbin, RM6, Vertical, 6 pins B65808-N1006-D1 Ep(_:os
Transformer SNX-R1662 Santronics USA

48 1 ul LYTSwitch, eSIP-7C LYT4314E Power Integrations

49 1 VR1 33V, 5%, 500 mW, DO-213AA (MiniMELF) ZMM5257BDICT-ND Diodes, Inc.

50 1 VR2 27 V, 5%, 150 mW, SOD 523 EDZTE6127B Rohm Semi

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com
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7 FSURDERE

7.1 [EBE
4 o
24T FL1
W5 #32 AWG [ ]
Primary . w2
5 12T-29 TIW Output
50
Wi 50T cFL2
. #32 AWG
Primary
3 ° ° FL1a
12T-29 TIW W4
1 Output
°
w3 14T oFL2a
Bias #29 AWG
6
Figure 7 — Transformer Electrical Diagram.
72 EmF
Electrical Strength 1 second, 60 Hz, from pins 1, 3,4, 6 to FL1, FL2. 3000 VAC

Pins 3-4, all other windings open, measured at
100 kHz, 0.4 Vgys.

Resonant Frequency Pins 3-4, all other windings open. 1000 kHz (Min.)

Pins 3-4, with FL1-FL2 shorted, measured at
100 kHz, 0.4 Vgys.

Primary Inductance 1.4 mH 5%

Primary Leakage Inductance 15 ['H max

7.3 #HH

Iltem Description

[1] Core: RM6S/I 3F3.
2] B-RM6-V 6.pins (3/3) or equivalent.

With mounting clip, CLI/P-RM6.

[3] Tape, Polyester film, 3M 1350F-1 or equivalent, 6.4 mm wide.
[4] Wire: Magnet, #32 AWG, solderable double coated.
[5] Wire: Magnet, #29 AWG, solderable double coated.
[6] Wire, Triple Insulated, Furukawa TEX-E or Equivalent, #29 TIW.
[7] Transformer Varnish, Dolph BC-359 or equivalent.

Power Integrations g
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7.4 FSUXDEEE
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Figure 8 — Transformer Build Diagram.

Bobbin Place the bobbin item [2] on the mandrel such that pin side on the left side.
Preparation Winding direction is the clockwise direction.
WDG 1 Starting at pin 3, wind 50 turns of wire item [4] in two layers. Apply one layer of
(Primary) tape item [3] between 1% and 2™ layer. Finish at pin 5.
Insulation Apply one layer of tape item [3].
WDG 2 Starting at pin 1 sid_e of the bobb_in, leave about 1” of wire item [6], use small tape
(Secondary) to mark as FLl,med 12 turns in one layer. At the last turn exit the same slot,
leave about 0.75”, and mark as FL2.
Insulation Apply one layer of tape item [3].
WDG 3 Starting at pin 1, wind 14 turns of wire item [5], spreading the wire, and finish at
(Bias) pin 6.
Insulation Apply one layer of tape item [3].
WDG 2 Starting at pin 1 sidg of the bobbi_n, leave about 1” of wire item [6]_, use small tape
(Secondary) to mark as FLlan, wind 12 turns in one Iayer. At th_e last turn exit the_same slot,
leave about 0.75”, and mark as FL2a. Twist FL1a with FL1 and FL2a with FL2.
WDG 3 (Primary) | Starting at pin 5, wind 24 turns of wire item [4] in one layer. Finish at pin 4.
Finish Wrap Apply three layers of tape item [3] for finish wrap.
Final Cut pin 2 and pin 5. Grind core to get 1.4 mH inductance.
Assembly Assemble and secure core halves. Dip impregnate using varnish item [7].

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

www.powerint.com

Page 18 of 74




13-Nov-12 DER-353 9.5 W Dimmable LED Driver Using LYT4314E

8 Ulke—k¥H
8.1 Ul E—, >8R mE

0.730
N
(9]
O
Q
(@]
@ 0.099 THRU ALL
\/ @ 0.172 X 100°
((YD) o
0 = S
(o] [2)
7 HIS
e/ N
0.140 0.062
0.730
F:\Apps_Files\ Apps_Personal\ Strategic
Customer Apps\YR 2012-PROJECT\ 1TW\
Heatsink\ PDF
8 UNLESS OTHERWISE SPECIFIED: NAME | DATE .
EPOWER AR s oo o Tc s Power Integrations
BREAK SHARP EDGES TOLERANCES:
GULAR MACHZ 0™ CHECKED BY: TITLE:
Mpmd‘m{,ﬁ :ﬁiﬁ: I,,{,gg d 5,;«911}%553 ;\:LEANEE- & FREE OF DIRT, gg:&? RO, e :m_
l;,e;&b:c lf:‘lzdng circuits external to fh:nay IL OR DEBRIS aean i HEATSIN K: DWG, RD-353
be covered by one or more U.S. and foreign SMEYIA5 QA Pl C USTOM
aa’::‘s ;&;n qapllcgrons ussly\eug'h;.‘d COMMENTS:
ﬁmeg"rleevpﬂm&: comm:‘l‘:'do;?owev NEXT ASSY MATERIAL AL-3003 SIZE [DWG. NO. REV
W powerscom Al| 61-00102-00 01
;o&ercwzgz'g::;;r;ﬁ APPLICATION DO NOT SCALE DRAWING SCALE: 5:1 | Ve l SHEET 1 OF 1
T T I I
5 4 3 2 1

Figure 9 — Heat Sink Dimensions.
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9 YEET—4

All measurements performed at room temperature using an LED load. The following data
were measured using 3 sets of loads to represent a voltage of 15 V ~ 21 V. The table in
Section 9.6 shows complete test data values.

9.1

Efficiency (%)

0
o
o

HE
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82.5 ¥ =6 LED
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Figure 11 — Efficiency vs. Line and Load.
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Figure 12 — Regulation vs. Line and Load.
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Figure 13 — Power Factor vs. Line and Load.
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9.4 A-THD
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Figure 14 — A-THD vs. Line and Load.
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9.5 EHREER
The design met the IEC61000-3-2 Limits for Class C equipment (section 7.3-b) for an

Active input power of < 25 W, which states that the harmonic currents shall not exceed
the power —related limits of Table 3, column 2 for the Limits for Class D equipment.

9.5.1 15V LED &7
80

m Class C (D) Limit
EmA Content

70 +

Harmonic Current (mA)
N w B al (o))
o o o o o

=
o

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Number (n)

Figure 15— 15V LED Load Input Current Harmonics case (IEC61000-3-2) at 120 VAC, 60 Hz.
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9.5.3 18 VLED &7ir
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Figure 16 — 18 V LED Load Input Current Harmonics (IEC61000-3-2) at 120 VAC, 60 Hz.
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9.5.4 21V LED &%
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Figure 17 — 21 V LED Load Input Current Harmonics (IEC61000-3-2) at 120 VAC, 60 Hz.
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9.6 MET—H
All measurements were taken with the board at open frame, 25 °C ambient, and 60 Hz
line frequency.
9.6.1 #HE&T—%.15VLED &fi
Input Measurement Load Measurement Calculation
VIN IIN PIN VOUT IOUT POUT PCAL Efficiency LOSS
PF | %ATHD
(Vews) | (MArws) | (W) i Voo [(mA [ W) | W) | (%) (W)
90.05 | 114.25 | 10.109 | 0.983 | 13.90 | 15.27 | 526.43 | 8.07 | 8.04 79.79 2.04
100.02 | 103.80 | 10.144 | 0.977 | 14.74 | 15.28 | 530.30 | 8.13 | 8.10 80.12 2.02
110.08 | 95.09 10.155 | 0.970 15.5 15.28 | 532.07 | 8.16 | 8.13 80.31 2.00
120.05| 87.86 | 10.143]0.962| 16.13 | 15.28 | 532.21 | 8.16 | 8.13 80.41 1.99
132.08 | 80.73 |10.114 | 0.949| 17.26 | 15.28 | 531.06 | 8.14 | 8.11 80.44 1.98
9.6.2 E&RT—4%.18V LED &fi
Input Measurement Load Measurement Calculation
Vin Iin P Vout lout Pout | Pca. | Efficiency | Loss
PF | %ATHD
(Vews) | (MAzvs) | (W) ° Voo |[MA) | W) | W) | (%) (W)
90.05 | 138.29 | 12.285]0.987 | 12.95 | 18.66 | 530.19 | 9.92 | 9.90 80.75 2.36
100.02 | 124.65 | 12.245]0.982 | 13.84 | 18.66 | 531.88 | 9.95 | 9.92 81.24 2.30
110.07 | 113.40 | 12.199 | 0.977 | 14.53 | 18.65] 531.78 | 9.94 | 9.92 81.47 2.26
120.05 | 104.18 | 12.144 | 0.971| 15.18 | 18.63 | 530.60 | 9.91 | 9.89 81.61 2.23
132.08 | 95.06 | 12.070 | 0.961 | 15.97 | 18.62 | 528.36 | 9.86 | 9.84 81.70 2.21
9.6.3 HET—%.21VLED &ff
Input Measurement Load Measurement Calculation
VN I Pin Vout lout Pour | PcaL | Efficiency | Loss
PF | %ATHD
(Vews) | (MAzs) [ (W) ° (Voo) |MAx) | W) | (w) (%) (W)
90.04 | 162.22 | 14.447 1 0.989 | 12.19 | 21.63 | 540.45 | 11.71 | 11.69 81.08 2.73
100.01 | 144.90 | 14.285 | 0.986 | 13.01 | 21.61 | 538.86 | 11.67 | 11.65 81.69 2.62
110.07 | 130.95 | 14.151 | 0.982 | 13.69 | 21.60 ] 536.52 | 11.61 | 11.59 82.04 2.54
120.04 | 119.76 | 14.038 | 0.977 | 14.47 | 21.58 | 534.26 | 11.55 | 11.53 82.29 2.49
132.07 | 108.61 | 13.898 | 0.969 | 15.15 | 21.56 | 530.34 | 11.46 | 11.43 82.43 2.44
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9.6.4 120 VAC 60 Hz. 15V LED AR OEHET—4

Current Harmonics Limits for IEC61000-3-2

V Freq | (mA) P PF %THD
120 60.00 87.86 10.1430 | 0.9616 16.13
nth mA % Limit Limit Remarks

Order | Content | Content | <25 W >25 W

1 86.63

2 0.02 0.02% 2.00%

3 12.32 14.22% | 68.9724 | 28.85% Pass

5 5.11 5.90% | 38.5434 | 10.00% Pass

7 2.46 2.84% | 20.2860 | 7.00% Pass

9 2.00 2.31% | 10.1430 | 5.00% Pass
11 1.08 1.25% 7.1001 3.00% Pass
13 1.08 1.25% 6.0078 3.00% Pass
15 0.54 0.62% 5.2067 3.00% Pass
17 0.73 0.84% 4,5942 3.00% Pass
19 0.38 0.44% 4.1106 3.00% Pass
21 0.71 0.82% 3.7191 3.00% Pass
23 0.47 0.54% 3.3957 3.00% Pass
25 0.74 0.85% 3.1240 3.00% Pass
27 0.58 0.67% 2.8926 3.00% Pass
29 0.68 0.78% 2.6931 3.00% Pass
31 0.61 0.70% 2.5194 3.00% Pass
33 0.49 0.57% 2.3667 3.00% Pass
35 0.51 0.59% 2.2315 3.00% Pass
37 0.25 0.29% 2.1108 3.00% Pass
39 0.31 0.36% 2.0026 3.00% Pass
41 0.09 0.10%

43 0.13 0.15%

45 0.16 0.18%

47 0.20 0.23%

49 0.26 0.30%

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

www.powerint.com

Page 30 of 74



13-Nov-12

DER-353 9.5 W Dimmable LED Driver Using LYT4314E

9.6.5 120 VAC 60 Hz. 18 VLED BRI OEHFET—4

Current Harmonics Limits for IEC61000-3-2

V Freq I (mA) P PF %THD
120 60.00 104.18 | 12.1440 | 0.9710 15.18
nth mA % Limit Limit Remarks

Order | Content | Content | <25 W >25 W

1 102.92

2 0.04 0.04% 2.00%

3 13.71 13.32% | 82.5792 | 29.13% Pass

5 5.73 557% | 46.1472 | 10.00% Pass

7 2.90 2.82% | 24.2880 | 7.00% Pass

9 2.34 2.27% | 12.1440 | 5.00% Pass
11 1.37 1.33% 8.5008 3.00% Pass
13 1.32 1.28% 7.1930 3.00% Pass
15 0.73 0.71% 6.2339 3.00% Pass
17 0.86 0.84% 5.5005 3.00% Pass
19 0.47 0.46% 4.9215 3.00% Pass
21 0.73 0.71% 4.4528 3.00% Pass
23 0.45 0.44% 4.0656 3.00% Pass
25 0.72 0.70% 3.7404 3.00% Pass
27 0.51 0.50% 3.4633 3.00% Pass
29 0.67 0.65% 3.2244 3.00% Pass
31 0.54 0.52% 3.0164 3.00% Pass
33 0.55 0.53% 2.8336 3.00% Pass
35 0.49 0.48% 2.6717 3.00% Pass
37 0.34 0.33% 2.5273 3.00% Pass
39 0.38 0.37% 2.3977 3.00% Pass
41 0.18 0.17%

43 0.24 0.23%

45 0.11 0.11%

47 0.13 0.13%

49 0.13 0.13%
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9.6.6 120 VAC 60 Hz. 21V LED BRI OEHET—4

Current Harmonics Limits for IEC61000-3-2

V Freq | (mA) P PF %THD
120 60.00 119.76 | 14.0380 | 0.9765 14.47
nth mA % Limit Limit Remarks

Order | Content | Content | <25 W >25 W

1 118.44

2 0.04 0.03% 2.00%

3 14.93 12.61% | 95.4584 | 29.30% Pass

5 6.39 5.40% | 53.3444 | 10.00% Pass

7 3.38 2.85% | 28.0760 | 7.00% Pass

9 2.72 2.30% | 14.0380 | 5.00% Pass
11 1.71 1.44% 9.8266 3.00% Pass
13 1.67 1.41% 8.3148 3.00% Pass
15 1.05 0.89% 7.2062 3.00% Pass
17 1.12 0.95% 6.3584 3.00% Pass
19 0.70 0.59% 5.6891 3.00% Pass
21 0.79 0.67% 5.1473 3.00% Pass
23 0.49 0.41% 4.6997 3.00% Pass
25 0.59 0.50% 4,3237 3.00% Pass
27 0.37 0.31% 4,0034 3.00% Pass
29 0.48 0.41% 3.7273 3.00% Pass
31 0.30 0.25% 3.4869 3.00% Pass
33 0.40 0.34% 3.2755 3.00% Pass
35 0.34 0.29% 3.0884 3.00% Pass
37 0.39 0.33% 2.9214 3.00% Pass
39 0.26 0.22% 2.7716 3.00% Pass
41 0.32 0.27%

43 0.23 0.19%

45 0.26 0.22%

47 0.23 0.19%

49 0.20 0.17%

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

www.powerint.com

Page 32 of 74



13-Nov-12 DER-353 9.5 W Dimmable LED Driver Using LYT4314E

10 ERSctERET—4

TRIAC dimming results were taken at an input voltage of 120 VAC, 60 Hz line frequency,
room temperature, and 21 V LED load.

The output current high limit oyt (HL) and low limit loyt (LL) were incorporated based on
the NEMA SSL6-2010 (section 4, page 9). The limits incorporated on the succeeding
graphs assumes that 100% relative light output falls on the maximum operating output
current of 530 mA and 0 mA is 0% light output, and input line of 120 VAC, 60 Hz.

10.1 FSA7YIDESaL— I SRR
Agilent 6812B AC Source programmed as perfect leading edge dimmer

600
= == Qutput Current (HL)
=== Qutput Current, mA (0 to 180) P L)
500 4| =Output Current, mA (180 to 0) ’,’ —
== Qutput Current (LL) -
-~
< 400 +
E
c
o
5 300 +
S
@) /’
= 4
S
4
£ K
o 200 1 y
/
o e a» e e e - & - - -
/
100 + /
/
= 7
0 ¥ ¥ ¥ ¥ ¥ ¥
0 20 40 60 80 100 120 140 160 180
Conduction Angle (°)
Figure 18 — Dimming Curve at 120 VAC, 60 Hz Input, 21 V LED Load.
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10.2 SEFD A ZF DM EE

The following data were taken by measuring the RMS input voltage to the driver as a
result of TRIAC chopping the AC input. A leading and trailing edge TRIAC dimmer was
used on the data below using 21 V LED load and 120 V, 60 Hz AC input.

10.2.1 FAScehfR
100

== UTRON S-600P-WH with APL
90 o =m=LUTRON DVELV-300P-WH with APL

80 -

70 o

60 s

50 1

40 4

Output Current (%)

30 s

20

10

0 ' ' ' ' ' ' ' ' '
10 20 30 40 50 60 70 80 90 100 110 120
Virus INput to LED Driver

Figure 19 — Dimming Curve as a function of Input Voltage to the Driver.
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1022 RENG) —T 4207 TyDRBAROMERT -4
Dimmer: LUTRON S-600P-WH

Input: 120 VAC, 60 Hz

Vingws) | lout lout Vout | Pout P Efficiency | PLoss | Start-upTime
M JmA)] %) M1 W] W (%) W) (ms)

1145 | 477 | 90.00 | 21.4 | 10.25 14 73.2 3.75 137
110 438 | 82.64 | 21.22 ] 9.33 | 13.1 71.2 3.77 149
100 357 | 67.36 2092 75 |11.12 67.4 3.62 167
90 272 | 51.32 | 20.58 | 5.63 9.2 61.2 3.57 197
80 201 | 37.92 ] 20.23| 4.11 7.8 52.7 3.69 228
70 124 | 23.40]19.81| 2.49 | 6.67 37.3 4,18 274
60 785 |1481| 194 | 153 | 5.79 26.4 4.26 335
50 47.6 | 8.98 | 19.05] 0.91 | 4.95 18.4 4.04 506
40 246 | 464 | 18.66 | 0.46 | 4.26 10.8 3.8 1250
35 13.5 | 255 |18.37 | 0.25 3.9 6.4 3.65
30 2.8 0.53 | 17.83] 0.05 | 3.51 1.4 3.46
28 0.43 | 0.08 | 17.3 | 0.007 | 3.34 0.2 3.333
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10.2. 3 BMEMGI—) 0T TYORRABZDIMERET —42
Dimmer: LUTRON DVELV-300P-WH
Input: 120 VAC, 60 Hz

Vinems) | lout loutr | Vour | Pour P Efficiency | PLoss | Start-upTime
) (mA) | (%) V) O ) (%) (W) (ms)
113.6 464 | 8755 21.42 | 9.97 | 13.37 74.6 3.4 133
110 434 |181.89]21.24 ]| 9.25 | 12.48 74.1 3.23 133
100 356 | 67.17 | 20.95 7.5 10.38 72.3 2.88 140
90 284 | 53.58 | 20.64 | 5.88 8.58 68.5 2.7 151
80 215 | 40.57 | 20.3 4.39 7.19 61.1 2.8 176
70 147 | 27.74 | 19.97 | 2.97 6.13 48.5 3.16 189
60 94 17.74 ] 19.55| 1.86 5.26 354 3.4 226
50 55 10.38 | 19.1 1.05 4.45 23.6 3.4 296
40 25 4,72 | 18.63 | 0.466 3.7 12.6 3.234 468
35 10.85| 2.05 | 18.26 | 0.198 3.3 6.0 3.102 727
30 0.47 0.09 | 17.28 | 0.008 2.9 0.3 2.892 1520
10.2.4 SRR D E#ME) X
Item List of Dimmers Part Number Vrmsming | Imin (mA) | V rRMs(MAX) | Imax (mA) | Dim Ratio
1 LUTRON LG600PH-LA LG-600PH-WH 26 0.16 114.4 475 2969
2 LUTRON S603P S-603P-WH 27.27 0.24 115.0 478 1992
3 LUTRON SLV600P SLV600P-WH 28.3 0.96 115.4 485 505
4 LUTRON S600 S-600-WH 27 0.17 117.5 508 2988
5 LUTRON S-600PH-WH S-600PH-WH 27 0.24 114.8 479 1996
6 LUTRON DVCL153P DVWCL-153-PLH-WH 27 0.27 113.3 464 1719
7 LUTRON DV603P DV-603P-WH 27 0.25 114.4 477 1908
8 LUTRON DV600P DV-600P-WH 26.9 0.18 114.6 477 2650
9 LUTRON TG600PH-IV TG-600PH-WH 35 12.00 115.6 488 41
10 LUTRON AY600P AY-600P-WH 36 14.30 115.1 483 34
11 LUTRON GL600P-WH GL-600P-WH 27.6 0.48 114.7 479 998
12 LEVITON 6633PLI R62-06633-1LW 27 0.70 118.4 521 744
13 LEVITON 6631-LI R62-06631-1LW 28 0.22 116.4 495 2250
14 LEVITON IPIO6 R60-IP106-1LM 38 22.00 118.1 516 23
15 LEVITON 6161-I R52-06161-00W 33 0.65 115.0 482 742
16 LEVITON RP106 R52-RPI106-1LW 36 0.68 119.0 526 774
17 LEVITON 6681 R60-06681-0IW 27.4 0.20 112.0 450 2250
18 LEVITON TGM10-1LW TGM10-1LW 30 2.60 113.2 463 178
19 LEVITON 6684 R60-06684-1IW 28.7 0.12 118.9 527 4392
20 LEVITON 6683 6683 30 0.22 119.0 527 2395
21 LEVITON 6613 R02-06613-PLW 27 0.30 118.6 522 1740
22 COOPER SLCO03 SLCO3P-W-K-L 27.4 0.36 116.0 492 1367
23 LUTRON GL600-WH GL-600-WH 27 0.37 117.1 505 1365
24 | FUTRONDWEDC203P- 1 pyppc-203p-wH 60 8000 | 117.0 500 6
25 LUTRON LX600PL LX-600PL-wh 27 0.21 116.6 497 2367
26 LUTRON D600P D-600P-WH 28 0.50 113.1 462 924
27 LUTRON CTCL-153PDH 28 0.10 113.6 467 4670
28 LUTRON S-600P S-600P 27 0.30 114.8 479 1597

Power Integrations, Inc.
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13-Nov-12 DER-353 9.5 W Dimmable LED Driver Using LYT4314E
29 LUTRON TGLV-600P TGLV-600P 32 9.30 116.0 491 53
30 LUTRON TGLV-600PR TGLV-600PR 34 11.00 115.3 485 44
31 | LUTRON TT-S00NLH- TT-300NLH-WH 27 0.35 117.8 513 1466
32 LUTRON TT-300H-WH TT-300H-WH 28 0.60 117.8 513 855
33 | LUTRON NLV-1000-WH NLV-1000-WH 26 0.10 116.1 493 4930
34 Lutron MAELV -600 33.8 9.40 115.1 478 51
35 Lutron S-600P 26.2 0.12 114.4 475 3958
36 Lutron MAW-600 27 0.37 117.3 506 1368
37 Cooper MIR-600 30.1 5.10 117.1 503 99
38 Lutron S-600P 29.8 4.10 115.0 480 117
39 Lutron S106P 27.8 0.20 114.0 469 2345
40 Lutron S-600PNLH-WH 26.7 0.19 115.4 485 2553
41 Lutron S-603PNL-WH 27.8 0.49 115.3 484 988
42 Lutron SLV-603P-WH 33.44 10.40 115.1 482 46
43 Lutron S-603PGH-WH 27.2 0.33 105.6 397 1203
44 Lutron AYLV-600P-WH 32.2 8.80 115.2 485 55
45 Lutron AYLV-603P-WH 34 12.00 114.4 477 40
46 Lutron AY-103PNL-WH 29.5 1.50 116.4 496 331
47 Lutron AY-10PNL-WH 28.8 0.90 118.5 520 578
48 Lutron AY-10P-WH 26 0.10 116.8 501 5010
49 Lutron AY-603PNL-WH 30.4 3.20 112.6 459 143
50 Lutron AY-603PG-WH 32.3 6.70 102.4 372 56
51 Lutron AY-603P-WH 36.5 14.30 112.7 460 32
52 Lutron AY-600PNL-WH 31.2 3.70 115.1 483 131
53 Lutron DVELV-300P-WH 29.87 0.41 113.8 467 1139
54 Lutron DVLV-10P-WH 33.37 10.65 114.3 474 45
55 Lutron DVLV-103P-WH 31.74 7.00 114.6 477 68
56 Lutron DVLV-603P-WH 30.67 4.70 114.8 479 102
57 Lutron S-1000-WH 28.3 0.75 117.4 507 676
58 Lutron SELV-300P-WH 28.3 0.06 112.4 455 7583
59 Lutron S-600P-WH 27 0.18 114.6 476 2644
60 Lutron S-103PNL-WH 31 0.59 114.3 474 803
61 Lutron GLV-600-WH 27.5 0.58 117.3 507 874

Figure 20 — Dimmer Compatibility List.
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11 8%

Images captured after running for >30 minutes at room temperature (25 °C), open frame
for the conditions specified.

11.1 FEZEH#AFEV N = 90 VAC, 60 Hz, 21V LED &#4F

- |

Figure 21 — Top Side. Ul = 62.4 °C. Figure 22 — Bottom Side. R20 = 68.1 °C.

11.2 FEFFHEFEV = 132 VAC, 60 Hz, 21 V LED &#F

[ Sp349.a
\ )
Sp2 54.0 )

S

Sp4 44.2
Sp159.0

Figure 23 — Top Side. U1 = 59 °C. Figure 24 — Bottom Side. R20 = 67.3 °C.
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11.3 FESF#AEV N = 120 VAC, 60 Hz, 90° DEE A, 21V LED B#&F

Sp3 43.6 !

— Sp264.9 SpRio 23

- ) =
Sp2 58.4
O
Sp165.0

Figure 25 — Top Side. R8 = 65 °C. Figure 26 — Bottom Side. R2=64.9 °C.
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12 JERRSLBF DB
12.1 AHEFEEAETRDEN

(T

I3 3
Measure P1ms(CZ) P2rms(C4) P3Iphpk(C1) P4ms(C1) Pamean(C1) PErms(CY) Measure Plirms(CZ) PRems(C4) PIpkpkiC1) Pams(C1) Pamean(C1) PEMS(CYH
value 1581 mv 907V value 141.5 my 100.1 v
status v v status v v

LeCroy LeCroy

Figure 27 — 90 VAC, Full Load. Figure 28 — 100 VAC, Full Load.
Upper: Iy, 100 mA / div. Upper: Iy, 100 mA / div.
Lower: V)y, 100 V, 10 ms / div. Lower: V,y, 100 V, 10 ms / div.

T i
Measure P1ms(Ca P2rms(C4y P3pkpk(C1) P4ms(C1) P& mean(C1) PEIMs(C3) Measure P1ims(C2) P2rms(C4) P3pkpk(C1) Parms(C1) P5:mean(C1) PBrms(C3)
walue 1166 my 1200V value 1051 mw 1323v
status v v status v v

10.

LeCroy 813172012 11:31:01 AW LeCroy 8/31/201211:32:10 AM

Figure 29 — 120 VAC, Full Load. Figure 30 — 132 VAC, Full Load.
Upper: Iy, 100 mA / div. Upper: Iy, 100 mA / div.
Lower: V)y, 100 V, 10 ms / div. Lower: V,y, 100 V, 10 ms / div.
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12.2 ﬁ#ﬁ/ﬁﬁ@bﬂﬂEEébﬂﬂEﬁf

File Veriical Timebase Trigger Display Cursors

Measure Math Analysis Utlities Hef

VAVAVAVAVAVAVAVA \/\/\/\f \

i
@
i
Measure P1rms(C2 P2rms(CH PIpkpk(CD) Pd:mean(CD Paimean(C) PEMS(CYH
value 52369 ¥ 2157V 231 MY 517.97 my
stalus v v v
LeCroy 813102012 114333 AW

Figure 31 — 90 VAC, 60 Hz Full Load.
Upper: loyt, 100 mA / div.
Lower: Vout, 5V, 10 ms / div.

File Vetical Timebase Trigger Display Cursors Measure Math Analysis Ulliies Help

File Verical Timebase Trigger Display Cursors

Measure Math Analysis Utilies Help

VAVAVAVAVAVAVAVAVAVAVAVA

12

i
e
[
Measure F1lms(C2) PIms(C3) P3pkpkiC2) P4mean(C P5:mean(C1) PEImMs(C3)
value 521.08 m¥ 2153Y 227 my 51547 my
status v v v v
LeCroy 8314201211 4414AM

Figure 32 — 100 VAC, 60 Hz Full Load.
Upper: lout, 100 mA / div.
Lower: Vout, 5V, 10 ms / div.

File Verical Timebase Trigger Display Cursors MWeasure Math Analysis Ulilities Help

@

i
€
i
Measure P1rms(C2) P2rms(C3) P3pkpk(C2) Pdmean(C2) PS5 mean(C1) PBrms(C3)
value 515.95 mv 18V 21my 510,56 my
status v v v

A\ Trailing number(s) in the filename were truncated to allow auto-numbering.

Figure 33 - 120 VAC, 60 Hz Full Load.
Upper: loyt, 100 mA / div.
Lower: Vout, 5V, 10 ms / div.

12

i
@
i
Measure P1irms(C2 PRems(C3) PIpkpkiC2y Pa:mean(Ca Pamean(C1) PEMS(CYH
value 511.28 my 2128V A7 my 505.97 M
slatus v v v v

A\ Trailing number(s) in the ﬂename were truncated to allow auto-numbering.

Figure 34 — 132 VAC, 60 Hz Full Load.
Upper: lout, 100 mA / div.
Lower: Vout, 5V, 10 ms / div.
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12.3 EBFFEDA L EFELH T ERDERE

Figure 35 -90 VAC, 60 Hz. Figure 36 — 100 VAC, 60 Hz.
Upper: loyt, 100 mA / div. Upper: lout, 100 mA / div.

Lower: V|y, 100 V, 100 ms / div. Lower: V|y, 100 V, 100 ms / div.

Y

F1ams(C:

42107 miv.
%

“ “ & Traling number(s)inthe lenama were fruncated fo allow aulo-numbering.

Figure 37 — 120 VAC, 60 Hz. Figure 38 — 132 VAC, 60 Hz.
Upper: loyt, 100 mA / div. Upper: lout, 100 mA / div.
Lower: V)y, 100 V, 100 ms / div. Lower: V|y, 100 V, 100 ms / div.
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12.4 BEEEFDFL 1> EFLETT

File Verical Timebase Trigger Display Cursors Measure Malh Analysis Uiliies Help

File Verical Timebase Trigger Display Cursors

Measure Malh Analysis  Uliiles  Help

w‘
i
.“

i
Measure P1ms(C2 P2imax(C2) P3max(C3) Pamean(Ca Pamean(C1) PEmMS(CH
value 228.1 1V 619 iy 336

v v

imebase 0.00md [Trigger  @BEH)

0i4/2012 11.00:34 AM

Figure 39 — 90 VAC, 60 Hz.
Upper: Iprain, 0.2 A/ div.
Lower: Vpran, 100 V, 2 ms / div.

File Verical Timebase Trigger Display Cursors Measure Math Analysis Ullities Help

[y
Measure P1rms(C2) P2max(C2) P3max(C3) Pamean(C2 P5:mean(C1) PEms(CH
value 168.8my S36my EEIRY
status v v v
100 Vidiv| Stop 482 mv|
-189.0V ofst) Edge  Positive)
LeCroy G4/2012 11:02:26 AM

Figure 41 — 132 VAC, 60 Hz.
Upper: Ipran, 0.2 A/ div.
Lower: Vpgran, 100V, 2 ms/ div.

i
o
0
Measure P1ms(C) P2max(C2) PImax(C3) P4mean(C2 PS5 mean(C1) PBAMS(CT)
value 5 my 330V
status v v

LeCroy

Figure 40 — 90 VAC, 60 Hz.
Upper: Iprain, 0.2 A/ div.

Lower: Vprain, 100 V / div., 5 [Is / div.

e \Verical Timebase Trigger Display Cursors Measure Math Analysis Uliiies Help

AN

i
PIMax(C3)

Measure P1ams(C2) P2:max(C2) P4.mean(C2 Pamean(C1y PBMS(C3)
value 2150mvV 542 my LI
status rd v v
. mum
-189.0V ofst] 250 kS 5.0 GSIs | Edge Positive
LeCroy 91412012 110310 AM

Figure 42 — 132 VAC, 60 Hz.
Upper: Ipran, 0.2 A/ div.
Lower: Vpran, 100 V / div., 5 LIs / div.
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125 FLA>EFER U ERESHFEDIHE

File Verical Timebase Trigger Display Cursors ure  Wath Analysis  Utililes  Help File Vertical Timebase Trigger Display Cursors Measure Math Analysis  Utilties  Help

@

JiRESaEE:

S
Measure Plms(C2) P2max(C2) PEmax(C) F4mean(ca B meaniC1) PHIMS(C)
value 1581 mv 741 mv MV
stalus v v v 4
o Measure P1ms(C2) PZmax(C2) P3Imax(C3) P4:mean(C2) P5:mean(C1) PEMS(CY
valug 168.7 mv 741 my 211V
status v L4 v
rigger  CAER)
200 mvrdiy| 20.0 psidiv|Stop 508 mv|
-600.0 m| 1.00 WS dge  Posilive
LeCroy 412012 11:22:47 AM

Figure 43 — 90 VAC, 60 Hz Start-up. Figure 44 — 90 VAC, 60 Hz Start-up.
Upper: Ipran, 200 mA / div. Upper: Ipran, 200 mA / div.
Lower: Vpran,: 100 V, 5 ms/ div. Lower: Vpgan, 100 V, 20 s / div.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilties Help File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilties  Help

L n YL J ) @‘

i
i
; I - Jomer
=l i ’
=
. i
Measure P1:ms(C2) P2max(C2) P3max(C3) Famean(Ca P& mean(C1) PBms(C3)
value 1100 my 1221V 279V
status v v v 4
§ - 3 Measure P1:ms(C2) PZmax(C2) PImax(C3) P4mean(C2) PS:mean(C1) PBmMs(CY)
200 mvidiv 5.00 508 v valug 1746 mV 1211V 279V
-600.0 m¥ .50 MG 5 status. v v v
A Trailing number(s) in the filename wera truncated to allow aulo-numbering
200 mVidiv|
-600.0 mY)

LeCroy

Figure 45 — 132 VAC, 60 Hz Start-up. Figure 46 — 132 VAC, 60 Hz Start-up.
Upper: Ipran, 200 mA / div. Upper: Ipran, 200 mA / div.
Lower: Vpran, 100 V, 5 ms/ div. Lower: Vpgan, 100 V, 10 s/ div.
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12.6 FL1>EBERUETH aHbFDHE

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.

T L b

o

Measure ;1 ms(C2) P2max(C2) Paman(C3) Pdmean(C?) P5'mean(C1) PBms(CY) Measure :1.vms(CZ) PZmax(C2) PImax(C3) P4:mean(C PS:mean(C1) PEIMS{CY
:;‘::5 80 m",/ 952 m.’\l NEI“,J' ;?::SS 322 m;/ 1 DZB} 256‘\’/
e ol
LeCroy G/472012 11:45:45 AM LeCroy 91412012 11:50:12 AM
Figure 47 — 90 VAC, 60 Hz Output Short Condition. Figure 48 — 132 VAC, 60 Hz Output Short Condition.
Upper: Iprain, 200 mA / div. Upper: Iprain, 200 mA / div.
Lower: Vpgan, 50 V, 200 ms / div. Lower: Vpran, 50 V, 200 ms / div.
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12.7 BEBEFEDH AT T —FELELER

File Verical Timebase Trigger urso!

Utilities  Help

File Verlical Timebase Trigger Display Cursors Measure Math Anabysis Uilies Help

I3
m
L)
Measure P1ims(C2) P2max(C) PImin(C3) Pamean(Ca Pamean(C1) PEmMS(CH
value 1441 -88.3V
status v
20,0 Vi
37.60V ofst)
LeCroy

Figure 49 — 90 VAC, 60 Hz.
Upper: Ipg, 1 A/ div.
Lower: Vpg, 20V, 2 ms / div.

File Verlical Timebase Trigger

i
PImIn(C3)

Measure P1ms(C2) P2max(C2) Pamean(C2) PSmean(C1) PEmMS(CH
value 1038 421V -19.2v
status v v v

200msidiv|Stop 368V

2.00 HS 101 dge Positivel

Figure 51 — 132 VAC, 60 Hz.
Upper: Ipg, 1 A/ div.
Lower: Vpg, 20V, 2 ms / div.

AN SEN

i
cl ~
Y
Measure PLmMs(C2) P2max(C2) PImin(c3) P4meanic2) P& mean(C1y PEMS(CT)
value 1,618V 510V -68
status v v v
LeCroy Walting for Trigger

Figure 50 — 90 VAC, 60 Hz.
Upper: Ipg, 1 A/ div.
Lower: Vpg, 20 V / div., 5 [Is / div.

File Verlical Timebase Trigger Display Cursors

Measure Math Analysis Uliiies Help

NEpup)
P

i
FImin(C3)

18

Measure P1ams(C2) P2:max(C2) P4.mean(C2 Pamean(C1y PBMS(C3)
value 1424V 430V -TBBV
status rd v v
20,0 Vidiv | 5.00 ps/div]
37 60V ofst 250 kS 5.0 GSIs | Edge Positive
LeCroy Y420121:28:24 PW

Figure 52 — 132 VAC, 60 Hz.
Upper: Ipg, 1 A/ div.
Lower: Vpg, 20 V / div., 5 [1s / div.
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12.8 ;ﬁ’ﬂ#&d’bﬁ’ﬂﬁﬁ#ﬁ’ TOHHF 17— F‘EE&U’EFE

Measure Math Analysis Utiities Help

File Vertical Timebase Trigger Display Gursors

File Veical Timebase Trigger Display OCursors Wath Analysis Utiities Help

i la

cz,

'y
o, .

HIRIEI L L

i
Measure P1:mS(CY) PLmMaNC2) PIMIN(C3) Pemeanc P5mean(C1) PEME(CY)
value 2863V 1058V STV
status v v v
LeCroy 21:45:50 PM

Figure 53 — 132 VAC, 60 Hz Start-up Condition.
Upper: Ipg, 2 A/ div.
Lower: Vpg, 20 V, 0.5 ms / div.

129 =T RBHRETDOHHEE

Malh  Analysis  Utilies  Help

File Vedical Timebase Trigger Display Cursors Meas

i
Measure P1:ms(CT) PImaxC2) PImax(C3) PATMS(CT) P& max(Cd) PETMS(CY
value 428V 405V
Status v v
LeCroy 9/412012 2:08:21 PM

Figure 55 — 90 VAC, 60 Hz Open Load Condition.
Vour, 10 V / div.

i
Measure PIMs(C) P2max(C2) PImin(C3) P4:mean(C2) PSimean(C1) PEIMS(CY
walue 509 Y 230V 510V
status v v v

imebase -152me
0.0 0]

Q472012 1:58:0:

LeCroy
Figure 54 — 132 VAC, 60 Hz Output Short Condition.
Upper: Ipg, 2 A/ div.
Lower: Vpg, 20 V, 50 ms / div.

File Verical Timebase Measure Math Analysis Utilities Help

Trigger Display Cursors

(=]
[y

Measure P1rms(C2 PZmax(C2) P3:max(C3) Pams(CH P&max(C4) PE:mMs(CY

walue 456\ 4396V

status v v

imebasa 157§
R op

4 Trailing number(s) in the ilename were fruncated to allow auto-numbering

Figure 56 — 132 VAC, 60 Hz Open Load Condition.
Vour, 10 V / div.
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13 ERFEBF DB
13.1 AHELELAGETRD KN

Input: 120 VAC, 60 Hz Utility Line
Output: 22.5 V LED Load
Dimmer: LUTRON S-600P-WH

i
Measure P1rms(C4) P2rms(C2) P3Imax(C3) Pams(C3) Pamax(C4) PErms(C3)
value 1126V 29my
status v &

LeCroy

Figure 57 — 132° Conduction Angle.
Upper: Iy, 100 mA / div.
Lower: V,y, 50 V, 5 ms / div.

[
Measure Plirms(C4) P2rms(C2) P3max(C3) Parms(C3H PSmax(C4) PEMS(CYH
value My -
status i *

() in the fllename were truncated to allow auto-numbering

Figure 58 — 108° Conduction Angle.
Upper: Iy, 100 mA / div.
Lower: V,y, 50 V, 5 ms / div.

T
Measure Flms(C4) P2ms(Cl) P3max(C3) PomMs(C3) PSimax(C4) PEImMs(C3)

value 121
o &

Figure 59 — 86° Conduction Angle.
Upper: Iy, 100 mA / div.
Lower: V|y, 50 V, 5 ms / div.

i

Measure P1rms(C4) P2rms(C) P3max(C3) Parms(C3) P& max(C4) PBrms(C3)
121V -

i3 +

Figure 60 — 45° Conduction Angle.
Upper: Iy, 100 mA / div.
Lower: V|y, 50 V, 5 ms / div.
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13.2 HAHEHRDERE

Input: 120 VAC, 60 Hz Utility Line
Output: 22.5 V LED Load
Dimmer: LUTRON S-600P-WH

File Vertical Timebase Trigger Display

reore  Measure Math Analysis  Utlities Help

i
P3:mean(C2

Measure Plirms(C4) P2ims(C2 P4pkak(C2) Pamax(C4) PEMS(CYH
value 113.8v 430.6 v 483.6 MY wEmy

stalus v v v v

LeCroy

Figure 61 — 132° Conduction Angle.
Upper: loyt, 100 mA / div.
Lower: V|y, 50 V, 5 ms / div.

File Veical Timebase Trigger Display Cursors Measure Math Analysis Ullities Help

i
Measure P1ms(CY) PRmMs(C) P3Imean(C2) P4pkpk(C2) Pamax(Cd) PRMS(CY)
value 1128V 2509my 2443 mV 218mv

status ] v v v

LeCroy

igure 63 — 86° Conduction Angle.
Upper: loyt, 100 mA / div.
Lower: V|y, 50 V, 5 ms / div.

File Vercal Timebase Trigger Display Cursors Measure Math Analysic Uliities Help

T
P3mean(C2

Measure F1ms(CY) PLIMS(C2) PADPKIC2) PSmak(C4) PEMS(CY
value 1128V 3954 mv 387.3MV 282my
status ] v v v
isel]
LeCroy

Figure 62 — 108° Conduction Angle.
Upper: lout, 100 mA / div.
Lower: V|y, 100 V, 5 ms / div.

File Verical Timebase Trigger Display Cursors MWeasure Math Analysis Ulilities Help

i
[
Measure Plirms(C4) P2ims(CD) PImean(C PADkRK(CT) PEmax(Cd) PEMS(CYH
value 339V 2825 mV 2657 my a54my
slatus ] v v v
50 56.0V
0.0V offsef dge  Fosiive
LeCroy 23413IPM

Figure 64 — 45° Conduction Angle.
Upper: loyt, 20 mA / div.
Lower: V|n, 50 V, 5 ms / div.
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13.3 EBEFEDAGEFELLHERDEER

Input: 120 VAC, 60 Hz Utility Line
Output: 22.5 V LED Load
Dimmer: LUTRON S-600P-WH

—SH

i

4 |
Measure P1ims(C4) P2rms(C) P3mean(C2 Papkpk(CD) PEmax(Cd)
value 1144¥ N2.23my 30933 mV 593 my
5! v v v v

Figure 65 — 120 VAC, 60 Hz, 132 °Conduction
Angle Start-up.
Upper: loyt, 100 mA / div.
Lower: V|y, 100 V, 100 ms / div.

U

|

PEmMS(CH

:

PLms(C4) P2mMs(C2 PImean(c2) PApkpk(C2) PSmMax(C4) PEMS(CT)
5237 my 50.04 my 812 my
03 v v v

'y Tralnn Muer(s) inthe flename were truncated o allow auto-numbering.
Figure 66 — 120 VAC, 60 Hz 10% loyr Start-up.

Upper: lout, 20 mA / div.
Lower: V|y, 100 V, 100 ms / div.

Power Integrations, Inc.
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14 {z& EMI

14.1 ZBEDtIF7vT
The unit was tested using LED load (21 V Vour) with input voltage of 120 VAC, 60 Hz at
room temperature and with the unit place inside a grounded cone.

Figure 67 — EMI Test Set-up.
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14.2 HABEE

Power Integrations RBW 9 kHz
21.8ep 12 14:01 MT 500 ms

Att 10 dB AUTO

dBpv
EN5501b0Q LIMIT CHECK BASS
sGL
1 of
|ICLRWR
2 Aav
CLRWR TDE
ENDSQ154

9 kHz 30 MHz

Tracel: ENS55015Q
TraceZ2: EN55015A
Trace3: -—=
TRACE FREQUENCY LEVEL dBpv DELTA LIMIT dB

2 Average 129 4 kI 44 .77 N gnd

2 Averadge 132.133649648 kHz 42.78 N gnd

2 Average 198.193645035 kHz 36.40 L1 gnd -17.27
1 Quasi Peak 261.871472881 kH=z 46.17 L1 gnd -15.19
2 Average 264.4%018761 kHz 41.30 L1 gnd -9.98
2 Average 393.789848222 kHz 39.17 N gnd -8.80
1 ©Quasi Peak 397.727746704 kHz 44.74 N gnd -13.15
1 ©Quasi Peak 654.11570866 kHz 42.94 N gnd -13.06
2 Average 654.11570866 kHz 35.60 N gnd -10.39
1 ©Quasi Peak 917.447639259 kHz 40.02 L1 gnd -15.97
2 Average 917.447639259 kHz 33.82 L1 gnd -12.17
1 Quasi Peak 1.04414099339 MH=z 39.67 L1 gnd -16.33
1 Quasi Peak 1.1765€420634 MHz 41.21 L1 gnd -14.78
2  Average 1.17656420634 MHz 32.71 L1 gnd -13.28
1 ©Quasi Peak 1.43563192593 MHz 40.67 L1 gnd -15.32
1 ©Quasi Peak 4.04078721227 MHz 40.45 L1 gnd -15.54
2 Average 9.60341065306 MHz 30.94 L1 gnd -19.05
1 ©Quasi Peak 9.89440359926 MHz 40.43 L1 gnd -19.56
1 ©Quasi Peak 18.7049927256 MHz 44.12 L1 gnd -15.87%7
2 Average 18.7049927256 MHz 38.65 N gnd -11.34

Figure 68 — Conducted EMI, 21 V LED Load, 120 VAC, 60 Hz, and EN55015 B Limits.
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15 AhV—

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.

2.540us ©
Max (C1) 266.667V
Max (CZ) 420.833V

-0, 10dky

22.940us

.| Single
2310V

Level I3 Injection IS Test Result
Voltage . Phase Type X
V) (VAC) Location ©) (Pass/Fail)
+2500 120 L1, L2 0 \}\?:VEF('EO%"E Pass
12500 120 L1, L2 0 \}\?:VZH(;O%"’A% Pass
+2500 120 L1, L2 90 \}\?:VZH(;O%"’A% Pass
12500 120 L1, L2 90 \}\?:VEH(EO%")S Pass
Level I Injection I Test Result
Voltage . Phase Type X
V) (VAC) Location ©) (Pass/Fail)
+500 120 L1, L2 0 Surge (2 Q) Pass
-500 120 L1, L2 0 Surge (2 Q) Pass
+500 120 L1, L2 90 Surge (2 Q) Pass
-500 120 L1, L2 90 Surge (2 Q) Pass
2012,09/20 17:18:53 M Normal
YD(OGM’ 1 i 1: 509[‘18/8 201sAliv
CHZ 100:1
0.100kVdiv
DC  20MHz
—eu.uu.w;s. ENT 120, 000Uz
SR B I
/ Edge E3

Figure 69 — 500 V Differential Line Surge at 90° Injection Phase.
CHZ1: Input Rectified Voltage; CH3: VDS,
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DER-353 9.5 W Dimmable LED Driver Using LYT4314E 13-Nov-12

The unit was also tested with RV1 removed and C6 replaced by a 400 V rated 2.2 uF,
electrolytic capacitor. Ul drain voltage measured was 458 V when a 500 V differential

surge was applied.

2012,10/15 14:20:42= Normal
YOKOGAWA 4 2 i 200MS/S  2nsfliv

CHZ 100:1
0.200kV/div
DC  Full

Edge Es
Normal
0.222kY

-s2. 0000 _~0:800KY : : : : 8. 000us
Max (C1) 458.333V
Max (C2) 491.662V

Figure 70 500 V Differential Line Surge at 90° Injection Phase with RV1 removed.
CHZ1.: Voltage across C6 (peak detector capacitor); CH2: VDSy;,

Power Integrations, Inc.
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16 79747 F3—HRELDA T3>

The active pre-load can be removed for improve efficiency performance. The trade-off is
limited dim ratio for TRIAC dimmers with a higher minimum conduction angle.

16.1 [E/#55]

R26
o £
p
R3
i 630V
18W [ |—l
R25
4 Rigs | 399, . 18V, 530 mA
L2 2||C* Al
D6
22mH 9 < c7 b 8TQ100PBF
300k S el 3
<
< R6 D1 3 Gl2...l. R27 S
2 510 k0 ¥ DFLAT600-7 b 1000 uF 7= 20k
<
<
<
g ‘
us1y 2
BI0S.G D RTN
10S- FL2 (GND)
1000V 3o a0 t °
1
1 Q
R12 D5
390 BAV21WS-7-F
c2
33 nF D3 6
310V B oe =l LS Y/ sTPs3H100U T
11 NF = .2 i
1} 510kQ 3 250V T 550V - 100V AM6
& I;1 i 2MQ
-/ mi 1%
3 g AW BAVIOWS
L) L]
iy e c17 c9 c11
D v 7kQ 1 L
o1 i o 100 nF== 22 yF> R17 & == 150nF
220 nF fth LYTSwitch coyrmot | 50V 50V | 20k23 250V
250V [ YY" U1 H__‘ R13
{F—e—4w — B v | ) 154 k2
R2 1%
1@ 53 s| [p e A i
172W 8 =
g RESS
v, 2 R11 Q2 SE3
$ 249k cs _ (MMBT3904 =
Rv1 $ 1% 100 uF L N
F M40V b vy c10 R14
RS .
IGA 1000 100nF S 1kQ
90-132  § 2w T 50V T18W
L VAC N AA
WA—
PI-6900-100912

Figure 71 — No Active Pre-Load Schematic.
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16.2 7274 ZRF I —RFPHENFE DI E
Iltem | Oty g:; Description Mfg Part Number Mfg
1 1 BR1 1000 V, 0.8 A, Bridge Rectifier, SMD, MBS-1, 4-SOIC B10S-G Comchip
2 1 C1l 220 nF, 250 V, Film ECQ-E2224KF Panasonic
3 1 Cc2 33 nF, 310 VAC, Polyester Film, X2 BFC233920333 Vishay
4 1 C3 470 nF, 50 V, Ceramic, Y5G, 0603 C1608Y5V1H474Z7 TDK
5 1 C5 180 nF, 250 V, Film ECQ-E2184KB Panasonic
6 1 C6 2.2 pF, 250 V, Electrolytic, (6.3 x 11) 225CKH250M lllinois Capacitor
7 1 c7 2.2 nF, 630V, Ceramic, X7R, 1206 ECJ-3FBJ222K Panasonic
8 1 C8 100 pF, 10 V, X5R, 1206 C3216X5R1A107M TDK
9 1 C9 22 uF, 50 V, Electrolytic, Low ESR, 900 mQ, (5 x 11.5) | ELXZ500ELL220MEB5D Nippon Chemi-Con
10 1 C10 100 nF, 50 V, Ceramic, X7R, 0805 CC0805KRX7R9BB104 Yageo
11 1 Cc11 1.5 nF, Ceramic, Y1 440LD15-R Vishay
12 1 Cl2 1000 pF, 50 V, Electrolytic, Gen. Purpose, (12.5 x 25) EKMG500ELL102MK25S | Nippon Chemi-Con
13 1 C16 220 pF, 630 V, Ceramic, NPO, 1206 C3216C0G2J221J TDK
14 1 C17 100 nF, 50 V, Ceramic, X7R, 1206 GRM319R71H104KA01D Murata
15 1 D1 600 V, 1 A, Rectifier, Glass Passivated, POWERDI123 DFLR1600-7 Diodes, Inc.
16 1 D2 Diode Ultrafast, SW 600 V, 1 A, SMA US1J-13-F Diodes, Inc.
17 1 D3 100V, 3 A, Schottky, DO-214AA STPS3H100U ST Micro
18 1 D4 100V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV19WS-7-F Diodes, Inc.
19 1 D5 250V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV21WS-7-F Diodes, Inc.
20 1 D6 100V, 8 A, Schottky, TO-220AC 8TQ100PBF Vishay
21 1 F1 3 A, 125V, Fast, Microfuse, Axial MQ3 BelFuse
22 1 L1 18.7 mH, 0.22 A, Common Mode Choke RL-4400-1-18.7 Renco
23 1 L2 2.2 mH, 0.19 A, Ferrite Core CTCH895F-222K CT Parts
24 1 Q1 SCR, 600V, 1.25 A, TO-92 X0202MA 2BL2 ST Micro
25 1 Q2 NPN, Small Signal BJT, 40 V, 0.2 A, SOT-23 MMBT3904LT1G On Semi
26 2 R1 R2 1 kQ, 5%, 1/2 W, Thick Film, 1210 ERJ-14YJ102U Panasonic
27 1 R3 10 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ103V Panasonic
28 2 R5R6 | 510 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ514V Panasonic
29 1 R7 2.00 MQ, 1%, 1/4 W, Metal Film RNF14FTD2M00 Stackple
30 1 RS 100 Q, 5%, 2 W, Metal Oxide RSMF2JT100R Stackpole
31 1 R9 390 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ394V Panasonic
32 1 R10 4.7 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ472V Panasonic
33 1 R11 24.9 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF2492V Panasonic
34 3 35?, 39 Q, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ390V Panasonic
R26
35 1 R13 154 kQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF1543V Panasonic
36 1 R14 1 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ102V Panasonic
37 | 2 R27 | 20k, 5%, 14 W, Thick Film, 1206 ERJ-8GEYJ203V Panasonic
38 1 RV1 140V, 12 J, 7 mm, RADIAL V140LA2P Littlefuse
39 1 T1 Bobbin, RM6, Vertical, 6 pins B65808-N1006-D1 Epcos
40 1 Ul LYTSwitch, eSIP-7C LYT4314E Power Integrations
41 1 VR1 33V, 5%, 500 mW, DO-213AA (MiniMELF) ZMM5257BDICT-ND Diodes, Inc.
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16.3 o717 58 5—RBEFH L IBEEDHE
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=5 LED
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Efficiency (%)
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85.0 ¢
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84.6 v v v ' ' ' ' r r
85 90 95 100 105 110 115 120 125 130 135

Input Voltage (VAC)

Figure 72 — Efficiency vs. Line and Load.
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16.4 ZOT1I G 85—RBEI GO EEDASI RV E /L FaL—3>
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Figure 73 — Regulation vs. Line and Load.
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