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1 1 BR1 600V, 2A, H&]#] 77|, frE] sjAH o] 2KBPO6M-E4/51 Vishay
2 1 C1 47nF, 275VAC, Z &, X2 ECQU2A473ML Panasonic
3 5 C2 680uF, 35V United Chemicon
4 1 C7 10uF, 50V, A2}, X7R, 2220 C5750X7R1H106M TDK
5 1 C8 220nF, 630V, 4 & ECQ-E6224KF Panasonic
6 1 C9 2.2nF, Al 2k4], Y1 440LD22-R Vishay
7 2 C10 C11 100nF, 500V, Alg}9], X7R, 1812 VJ1812Y104KXEAT Vishay
8 1 C12 100nF, 50V, Al 2t7], X7R, 0805 ECJ-2YB1H104K Panasonic
9 1 C13 10uF, 16V, Al2t4], X5R, 1210 C1210C106K4PACTU Kemet
10 1 C14 1uF, 50V, Al2t9, X7R, 0805 08055D105KAT2A AVX
=7 o7 gja ol A .
11| 1 D1 ggg\%n(“;g[;)’ el Aol A, DL4007-13-F Diodes, Inc.
12 1 D2 1,000V, 1A, =314 357 75ns, DO-41 UF4007-E3 Vishay
13 1 D3 200V, 10A, 7+¢ £ E 7], TO-220AB MBR20200CTG On Semi
14 1 D4 200V, 1A, =314 3] 5, 25ns, DO-214AC ES1D Vishay
15 1 D5 400V, 1A, 2315 &5 50ns, DO-41 UF4004-E3 Vishay
16 1 D6 100V, 1A, 314 &5 150ns, SMA RS1B-13-F Diodes, Inc.
17 1 D7 250V, 0.2A, W& 293, 50ns, SOD-323 BAV21WS-7-F Diodes, Inc.
18 1 F1 3.15A, 250V, A<, TR5 37213150411 Wickman
19 3 L1L2L3 1000uH, 0.3A RLB0914-102KL Bourns
20 1 Q1 NPN, 44135 BJT, 40V, 0.2A, SOT-23 MMBT3904LT1G On Semi
21 3 R1 R5 R11 10kQ, 5%, 1/8W, =7 L&, 0805 ERJ-6GEYJ103V Panasonic
22 1 R2 2.0MQ, 5%, 1/4W, ¥4 L& CFR-25JB-2M0 Yageo
23 1 R3 1500, 1%, 1/8W, 7712 A&, 0805 ERJ-6ENF1500V Panasonic
24 1 R4 20kQ, 5%, 1/4W, T7-& H &, 1206 ERJ-8GEYJ203V Panasonic
25 1 R6 100kQ, 5%, 1/8W, T+ % L&, 0805 ERJ-6GEYJ104V Panasonic
26 1 R7 1.00MQ, 1%, 1/4W, F7 ¢ L&, 1206 ERJ-8ENF1004V Panasonic
27 1 R8 3.01kQ, 1%, 1/4W, T74< A&, 1206 ERJ-8ENF3011V Panasonic
28 1 R9 105kQ, 1%, 1/8W, 771 L&, 0805 ERJ-6ENF1053V Panasonic
29 1 R10 24.9kQ, 1%, 1/8W, F+7 ¢ I &, 0805 ERJ-6ENF2492V Panasonic
30 1 R12 1kQ, 5%, 1/8W, 77 & L&, 0805 ERJ-6GEYJ102V Panasonic
31 1 R13 887kQ, 1%, 1/4W, F7-%- H &, 1206 ERJ-8ENF8873V Panasonic
32 1 R14 1.33MQ, 1%, 1/4W, 77 &, 1206 MCR18EZHF 1334 Rohm
33 1 RV1 275V, 80J, 10mm, RADIAL ERZ-V10D431 Panasonic
34 1 T1 A2g] EdAYH RM10, 723,53 P-1031 Pin Shine
35 1 U1 LinkSwitch, eSIP LNK417EG Power Integrations
36 1 VR1 200V, 5W, 5%, TVS, DO204AC(DO-15) P6KE200ARLG On Semi
37 1 VR2 39V, 5%, 500mW, DO-213AA(MELF) ZMM5259B-7 Diodes, Inc.

| o] =] 13/36

73} +1 408 414 9200

Power Integrations
W2 +1 408 414 9201
www.powerint.com

E




DER-289 +3% CC #d = d| o] <] LNK417EG & A}-&-3}+= 15W LED =&}o]¥ 2011-08-31

7.2 AH HE BREEE
g5 | 5% | Aud= 44 | A9 YEAxES A=
1 1 C15 1uF, 25V, Al2}2], X7R, 0805 C2012X5R1E105K TDK
2 1 D13 100V, 0.2A, W2 2=%] 3, 50ns, SOD-323 BAV19WS-7-F Diodes, Inc.
3 1 Q1 NPN, 22135 BJT, 40V, 0.2A, SOT-23 MMBT3904LT1G On Semi
4 1 R6 3.3kQ, 5%, 1/4W, F7 3 I = 1206 ERJ-8GEYJ332V Panasonic
5 1 R12 40.2kQ), 1%, 1/4W, 71 & T E 1206 ERJ-8ENF4022V Panasonic
6 1 R15 2.2kQ, 5%, 1/4W, F7 % HE, 1206 ERJ-8GEYJ222V Panasonic
7 2 R16 R18 10kQ, 5%, 1/8W, 5712 A&, 0805 ERJ-6GEYJ103V Panasonic
8 1 R17 174kQ, 1%, 1/8W, F7-¢ A&, 0805 ERJ-6ENF1743V Panasonic
9 1 R19 7.5kQ, 5%, 1/4W, F71 & L&, 1206 ERJ-8GEYJ752V Panasonic
10 1 R20 0.47Q, 1%, 1/4W, T4 I &, 1206 ERJ-8RQJRA7V Panasonic
11 2 R11 R21 09, 5%, 1/4W, Tﬂ—% AE 1206 ERJ-8GEYOR0O0OV Panasonic
12 1 R22 51kQ, 5%, 1/4W, F7 & A=, 1206 ERJ-8GEYJ513V Panasonic
13 1 R23 47Q, 5%, 1/4W, 78 L&, 1206 ERJ-8GEYJ470V Panasonic
14 1 u1 SEAZY, 80V, CTR 80-160%, 4-1]1] =2 PC357N3TJOOF Sharp
15 1 U2 IC, REG ZENER SHUNT ADJ SOT-23 LM431AIM3/NOPB National Semi
16 | 1 U3 ;'éf‘r\z/ff sl olE IC, 1%, -40~85 C, LMVA431AIMF National Semi
17 0 C14C16 R9 | A& ¢+ 3t - .
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KEY o
Pri-1 = Primary Winding (Section 1)
Pri-2 = Primary Winding (Section 2)
T.L.W. = Triple Insulated Wire
OY7-EWNAYH A7) F FA =
8.2 I I|F AIY
* W, 298,39, 4%, 59 Hofx
A7 A= 1z,60Hz,1 ,2H 3,49, 5 o A FL1, FL2 3000VAC
A7EA].
= U2 BE @A) Q8 AdeoA] dutAl 2914 T3
= old g A _ 0
A5 Uee 1V pk-pk o4 19 915} 3 81 7 Ajo] & SA sz 1-6mH £10%
3 F3 A 1-FLI(THE 28 g o] 9 Z1 AH). 750kHz(3] 2~ %)
. U2 2 fAo] dEhd Aol A 1 A3 3 3 Alo] &
1215 74 g~ By 40pH +10%
8.3 A=
35 A
11 0]: PCO5RM10Z-12 == 57}, 792nH/2] ALG o] 3 o] 28
[2] Bl ddk 125 5+ 2250
[3] Hj 2] o] go]Z: Zg] o ~E HE[1mil(25um) 7] F7], 10.00mm =
[4] 2] Hlo] 32 Z ol 28 I -E[1mil(25um) 7] 7], 10.0mm %
[S] B
[6] ul 1Yl efo]o]: #27TAWG, H ¥ 7153k o] 5 =3
[71 3% A4 £olo]: #26 AWG
[8] v} 1) 9}o]of: #32AWG, ‘W 715 3k o] T L
[9] Z4: CLI/P-RM10/I
Power Integrations
3} +1 408 414 9200 21 2~: +1 408 414 9201 E
www.powerint.com
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DER-289 +3% CC #d = d| o] <] LNK417EG & A}-&-3}+= 15W LED =&}o]¥ 2011-08-31

8.4 EYAF¥ro A FHE

Ixﬂ__ =
1 Y [-ﬂ; Primary Winding (Section 2)
2 OOOOOOOOOOOOC
g & @ A~ | #=% Bias Winding .
@——FL1
2
3 R T \ﬁ Primary Winding (Section 1)
V_H_H_H_H_,H\_H_H_H_H_H_H_H_
KEY
@ Mechanical start of winding (also denotes electrical phase)
#% Direction of winding {clockwise)

J¥U8-EWAETH A F AT

85 Eg2¥r 7Y

BHl FH) | BNl EE 218 W So] fFow e A Gy A WS A EFA YT
31 Aol Al zFsto] 1 elo]ojoll A [6] & eFNA LEH R 23 3(x1 71HH)
1345 A1 | A5Uth 125 24 A4 glojo] Abelol A Elo] = [4] F5-5 3 A F7h ok v
glojojoll A Bl Al A Jd AHsIAHAL. 29 Aol o] S v

Ad | aas g aolip gue o T rau

7(4%

- FL1 ol A AJzFste] [7] @55 15 3](x2 7Fe) A Hth Bl Aol 24 a2
25 AAd i R e e A e

HAAg T 1 2= :.q/qy,} 7o wreko 2 7kl FL

il A 9lal vlolE [3] &52 Al A F7He o

otol= | 8 AT Gl (8] %—‘—1.%951(0 7P Ao A A= A g Bgo R
vk, il Ao dA e B8 AN G4 W Bl o) A el

[o

A | A<de ols B0l [3] 5E @& A ok

2 ol A Al zFsto] 1 310101011*1 [6] &S Aol A Q2% 0 & 22 3)(x1 7HE)

1212 A2 | ek 1403 2 04 dlolo] AelolA [4] 5ol Blo] =2 g 1 Fbgich. v
o] ojol A s Aol 27 He AN 2. 151 ol 4] o] AHE vlel gt
Ta_ |90 9a Aol Bl aE S A A S,
x oama | 0N RS ZRSL AR (1 FE D [9] FF.[5] FH 2 = FAR
AF NS | 9z gnaa min e,

Power Integrations, Inc.
213} +1 408 414 9200 22~ +1 408 414 9201 .
www.powerint.com ﬂﬂ O] X] 16/36



2011-08-31 DER-289 +3% CC # & d ©] ¢ LNK417EG

& A3k 15W LED =2telH

9 EJI2¥r A &XHEANE

ACDC_LinkSwitch-
PH_011111; Rev.1.2;

LinkSwitch-PH_011111: Z&}o] 9

Copyright Power 9= AR =9 Kad EdA¥n A4 AT =AE

Integrations 2011

o ZZ A WS 4

_ ol A a3 g = Aelsta

to] g st No No ggﬁl}ﬂ %ggj [-.NCE;(%es]ﬁa‘@]h c}}

VACMIN 90 Y 2 AC e A

VACMAX 265 v A AC 9= A

fL 50 Hz AC |l F3}<=

VO 30.00 \Y Z B3} A LED 2E# o] Ak 8 At

VO_MAX 33.00 v A 4E = Hd LED ~E® A<t

VO_MIN 27.00 v A E = A LED ~2E8 gt

V_OVP 36.30 v G A 4 A H

10 0.50 gk F 53} LED %5+
mAHUnA dzo] 49 A4 &3 4

PO 15.0 W PO_CONT & 12W "Wt & 7} (v o &
LinkSwitch-PH A}-&)

n 0.90 0.9 A 52 &4

VB 17 17 v Hpojoj 2~ A ¢F

LinkSwitch-PH 3= §18

LinkSwitch-PH LNK417 WA | 115 ¥ 2230V

A ENg o nfo] & LNK417 =9 12W 5.5W

; e A5 A3 BT o] = "RED"E A €l5} 11

i A w= RED RED l;m% XJ:E: xﬂ] Sls Egoﬂl% "FULL"S ﬁ%%\%ﬁ}

ILIMITMIN 1.42 A HAa AF Al

ILIMITMAX 1.66 A Ao A Ak

fS 66000 Hz 293 FI9

fSmin 62000 Hz HAr 293 F94

fSmax 70000 Hz A ~9H Fa

IV 38.7 uA Vi AR

RV 3.909 M-ohms At v 3 A g

RV2 1.402 M-ohms | }chvV 3 A&

IFB 126.3 uA FB ¥ 7 F(85uA<IFB<210uA)

RFB1 110.8 k-ohms | FB 3 A3}

VDS 10 v I;énéSWItCh-PH ON A8 =83 42 3t
%9 A ol o= uksk [t

VD 0.50 \Y, A3HAE7]0lE 0.5V 2 PN tho] o =of =
0.8V)

VDB 0.70 \Y Hlojo] A~ A A tho] 0 = =ubak Mt 7F3)

F8 A7 sgrH

KP 0.78 0.78 9] = Aol it 2] Z H|(PF>0.9, 0.4<KP<0.9)

LP 1603 uH 125 A5

VOR 91.50 915 v Ao o3 B H A

o A 104 1) 0.48 A dA Fi =9 AF

KP_VACMAX 1.02 VACMAX ol A ¢] o} 8] & %15 H

TON_MIN 2.28 us Hd AC ¥= AgelA HA 2 e

PCLAMP 0.12 W 1212 S| o g Ax

EP2yr 3o/74 ¥ 9

ECES RM10 RM10

Kl RM10_BOBBIN P/N: CPV-RM10-1S-12PD

AE 0.966 cmA2 o] f& g

LE 4.46 cm Fo] Fa A= Ao

AL 4050 nH/TA2 7ol gl Fo] Ga Y~

#| o] 2] 17/36
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DER-289 +3% CC #d = d| o] <] LNK417EG & A}-&-3}+= 15W LED =&}o]¥ 2011-08-31

BW 10.0 10 mm Hule] AA AAM =
M 0 mm b whl Z(1 2k} 2 2 Alo] A A2 9] 1/2)
L 2.00 2 135 gl &
NS 15 15 225 " &
DC ¢3 A% d=rH
VMIN 127 Y VACMIN o[ A 913 18 A
VMAX 375 v VACMAX ol 4] 371 §]& At
A5 93 =
DMAX 0.44 VACMIN 3] Z ol A & 2 ¥ Abo] &
IAVG 0.17 A Bt 122 AF

HFZ 1245 AFEFHE 98 AY
P 0.81 A VACMIN o] 4] A A )

125 RMS AF(FH 4 43 A
IRMS 028 A | vACMIN G4 A2
EW2¥H 1 x5 A4 B8 H
LP 1603 uH 135 e~
NP 45 125 A | &
NB 9 Hpojol 2~ UM | &
ALG 792 nH/TA2 Mol Qe ol FraE g~
BM 2986 7152 PO, VMIN(BM<3100)ll A Z th 24
BP 3613 71522 ¥ 2 #}4; I (BP<3700)
BAC 1164 792~ o] &4 T4 9 AC 2+ W E(0.5 X 73 71
ur 1488 Aol = Zo 9 uFEAE
LG 0.12 mm 7 Aol(Lg > 0.1mm)
BWE 20 mm GE HY Z
oD 0.44 mm A 1215 AA A EA 238
INS 0.06 mm Z A 9 FAE2*2E FA)
DIA 0.38 mm Hlo] AYE A7

o = O 3L =

AWG 27 awg | 17 EASIICH TS G AWG

oz ke )

CM 203 Cmils ol AYE #3& W% (Circular mils ©$])

_ Il DECREASE CMA(200 < CMA < 600) L
CMA 724 | CmilsIAMP | 21 (1 212 2llo]ol), NS 57k, AL o)

oy
K

LP_TOL 10 1235 QY ~ 24

EdxEr 2345 44 deHEYL 29 83

28 g

ISP 243 A 24= A4 A
ISRMS 0.90 A 2 i}i RMS
IRIPPLE 0.75 A 2 AW H RMS 2 & A7
CMS 180 Cmils 24 Hlol AHH HA *ﬂ%ﬂ g
2245 AR A (AL HEFL R Z EE AWG

AWGS 27 AWG | Do o maa)
DIAS 0.36 mm 233 Az vlo] A9H 47
oDs 0.67 mm 2% 3% A< ehojole] Huj 9% 174
A% 2EH 2 HevlE

H LED ~E% Ht& F55h o A
VDRAIN 566 v Coe) A oleE %1} %)

=4 4771 A 9= 9 AHVOVP <l M
PIVS 101 Vo e e ithes ey

o A2 A 3 o1 z] o) %

PIVB 93 v npojol s A5t 7] Hf 9121 9 2ISHVOVP ol A

AR, A QSR 2she] 2 Al9)

oA ZA(T2EEYAN =349 3 43)

vVaEAY A=A

RV1 3.91 M-ohms | A&tV 3 A gk

RV2 1.40 M-ohms | 3}tV 3 A3 gk

VAC1 115.0 v H2E 98 At 2701
VAC2 230.0 \Y% HAE 98 A =12
I0_VAC1 0.50 A VAC1 A 4% &3 57

Power Integrations, Inc.
213} +1 408 414 9200 22~ +1 408 414 9201 .
www.powerint.com ﬂﬂ O] X] 18/36



2011-08-31 DER-289 +3% CC dl & d|°]| X 2] LNK417EG & A}-8-3F 15W LED =g}olH

I0_VAC2 0.50 A VAC2 ol X A% &3 d7F
RVA(A %) 3.91 M-ohms | 2] RV1 %k
RV2(* %) 1.40 M-ohms | AJ Rv2 %t
> -
V.oV 318.3 v %\gft}fol EAE ue] dutAC 9°
¢ AN Zgte] S 2BEYQE 4 = MY S
v_ W 708 v m}i»j ﬁj:] %m;\}c 2 g ’
FB ¥ A& vl A 24
RFB1 111 k-ohms | %< FB 3 A3 3k
RFB2 1E+012 k-ohms | 3%+ FB 3 # 3 gt
VB1 15.3 v B ~E upojoj 2 H ek 27 1
VB2 18.7 v B A~ E nlo]o]x At 27 2
101 0.50 A Vb1 oA 49 &8 dAF
102 0.50 A Vb2 ol M 45 &8 AF
RFB1(A %) 110.8 k-ohms | Al RFB1 %k
RFB2(# %) 1.00E+12 | k-ohms | A RFB2

7| o] 2] 19/36
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DER-289 +3% CC #d = d| o] <] LNK417EG & A}-&-3}+= 15W LED =&}o]¥ 2011-08-31

o

19
120 A =gy

rin
||\
o

—_—
o
oX,
off
o

[z
>

10.1 &5

91

89 1

i

Efficiency (%)
0]
(@)

o]
w

81 T-|=e=30V (10 LED)
=24\ (8 LED)
79 4-|=#=18V (6 LED)
12V (4 LED)
77 . . . . . . . . . .
70 90 110 130 150 170 190 210 230 250 270 290

Input (VAC)

39 9-thFELED FoF 2 2l oM o) mEAd A=

E Power Integrations, Inc.
213} +1 408 414 9200 22~ +1 408 414 9201 .
www.powerint.com ﬂﬂ O] X] 20/36



2011-08-31 DER-289 +3% CC # =& o] ¢ LNK417EG & A}-&-3F+= 15W LED =2}o|H

10.2 98 % Ha} g F a0

499
=+=30\/ (10 LED)
497 «@=24\/ (8 LED)
«#=18 \/ (6 LED)
495 1 12 V (4 LED)
2
£ 493
E
Su | . A
é; — = = - - —
g 489 + -—rt ¢ » — N " — ¢®
-l
487 s
485 +
483 ’

70 90 110 130 150 170 190 210 230 250 270 290
Input (VAC)

I8 10 - 1SS LED 3 2 gkl = gl dl=Ze o), 2=

Power Integrations E
= 738l +1 408 414 9200 #2~: +1 408 414 9201
‘\lﬂ O] Z] 21/36 www.powerint.com



DER-289 +3% CC #d = d| o] <] LNK417EG & A}-&-3}+= 15W LED =&}o]¥ 2011-08-31

10.3 9F

1.00

0.95

o o
o) ©
) o

Power Factor (pf)
o
o

0.75
=+=30 V (10 LED)

0.70 ==24 V (8 LED)
0.65 =#=18 V (6 LED)

12 V (4 LED)
0.60 T T T T T T ' ' ' '

70 90 110 130 150 170 190 210 230 250 270
Input (VAC)

IR M -5 2] 49 v, A2

290

Power Integrations, Inc.
213} +1 408 414 9200 22~ +1 408 414 9201
www.powerint.com
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2011-08-31 DER-289 +3% CC #|= | °] 1 ¢] LNK417EG & A}-&3}+ 15W LED =¢glo]H

10.4 EJ|=E gjojE]

10.4.130 V (10 LED)

10

29 CEEE 23 473 A i
VAC | 35 Vin Iin Piy PF %ATHD Vour lout Pour Pea | 288 | &4 s
| (Vrws) | (H2) (Vews) | (mAgws) (W) (Voc) (mAnc) (W) (W) (%) (W) | Pk-pk
90 60 89.89 185.20 16.480 | 0.990 12.67 29.2700 | 489.300 | 14.380 | 14.32 | 87.26 | 2.10 319
100 60 99.93 165.73 16.362 | 0.988 13.62 29.2700 | 489.300 | 14.380 | 14.32 | 87.89 1.98 | 317.8
115 60 114.94 143.55 16.241 | 0.984 15.02 29.2700 | 489.300 | 14.380 | 14.32 | 88.54 1.86 | 3121
135 60 134.91 122.67 16.146 | 0.976 18.54 29.2600 | 489.100 | 14.370 | 14.31 89.00 1.78 | 304.5
180 50 179.91 93.28 16.087 | 0.959 22.68 29.2600 | 489.300 | 14.380 | 14.32 | 89.39 | 1.71 | 338.3
200 50 199.90 84.90 16.077 | 0.947 24.56 29.2500 | 489.300 | 14.380 | 14.31 89.44 1.70 | 3324
220 50 219.96 78.16 16.079 | 0.935 25.62 29.2500 | 489.300 | 14.380 | 14.31 89.43 1.70 | 326.4
230 50 229.90 75.30 16.080 | 0.929 25.97 29.2500 | 489.300 | 14.370 | 14.31 89.37 1.71 325.6
265 50 264.98 67.38 16.096 | 0.902 26.94 29.2500 | 489.000 | 14.360 | 14.30 | 89.21 1.74 | 317.3
4.224 V(8 LED)
29 RS 2324 A% o
VAC | 35 Vin In Piy PF %ATHD Vour lour Pour Pea | 284 | &4 =
| (Vews) | (Hz) | (Vews) | (MArws) | (W) (Voc) | (mAnc) (W) (W) () | (W) | Pk-pk
90 60 89.90 149.34 13.273 | 0.989 12.06 23.5700 | 490.800 | 11.630 | 11.57 | 87.62 1.64 | 375.9
100 60 99.94 133.90 13.196 | 0.986 12.97 23.5700 | 491.100 | 11.640 | 11.58 | 88.21 1.56 | 372.3
115 60 114.95 116.37 13.112 ] 0.980 15.4 23.5600 | 490.800 | 11.630 | 11.56 | 88.70 1.48 | 365.5
135 60 134.92 99.66 13.050 | 0.971 18.11 23.5600 | 490.800 | 11.620 | 11.56 | 89.04 | 1.43 | 357.3
180 50 179.91 76.24 13.024 | 0.950 21.47 23.5500 | 490.700 | 11.630 | 11.56 | 89.30 1.39 | 400.7
200 50 199.90 69.62 13.025 | 0.936 22.51 23.5500 | 490.600 | 11.630 | 11.55 | 89.29 1.40 | 397.5
220 50 219.97 64.40 13.035 | 0.920 23.2 23.5500 | 490.600 | 11.630 | 11.55 | 89.22 | 1.41 | 390.5
230 50 229.91 62.24 13.042 | 0.911 23.45 23.5500 | 490.600 | 11.630 | 11.55 | 89.17 1.41 385.9
265 50 264.99 56.39 13.067 | 0.875 24.34 23.5500 | 490.500 | 11.620 | 11.55 | 88.93 1.45 | 378.5
10.4.3 18V (6 LED)
29 SEEE 3353 A i
VAC | F3 Vin In Py PE | %ATHD Vour lour Pour | Pea | E&4 | &4 &
| (Vews) | (Hz) | (Vews) | (MAgws) | (W) (Voc) | (mAgc) | (W) | W) | (%) | (W) | Pkpk
90 60 89.91 116.41 10.164 | 0.971 10.58 17.7600 | 491.500 | 8.820 | 8.73 86.78 1.34 | 496.6
100 60 99.95 104.64 10.118 | 0.967 10.83 17.7600 | 491.500 | 8.820 | 8.73 | 87.17 | 1.30 | 492.8
115 60 114.96 91.22 10.074 | 0.961 11.53 17.7600 | 491.600 | 8.820 | 8.73 87.55 1.25 | 486.1
135 60 134.93 78.48 10.046 | 0.949 12.76 17.7600 | 491.500 | 8.810 | 8.73 87.70 1.24 479
180 50 179.92 61.68 10.081 | 0.909 16.33 17.7500 | 491.400 | 8.820 | 8.72 87.49 1.26 | 533.8
200 50 199.91 56.79 10.104 | 0.890 17.29 17.7500 | 491.400 | 8.820 | 8.72 87.29 1.28 | 526.7
220 50 219.98 53.03 10.134 | 0.869 18.32 17.7500 | 491.400 | 8.820 | 8.72 | 87.03 | 1.31 | 516.5
230 50 229.92 51.51 10.149 | 0.857 18.93 17.7500 | 491.400 | 8.820 | 8.72 86.91 1.33 | 5144
265 50 265.00 47.39 10.217 | 0.814 21.87 17.7500 | 491.400 | 8.810 | 8.72 86.23 1.41 | 4947

7| o] 2] 23/36
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DER-289 +3% CC #d = d| o] <] LNK417EG & A}-&-3}+= 15W LED =&}o]¥ 2011-08-31

10.4.4 12 V(4 LED)

o = 3 = 3

4 949 53 53t 54 At =
VAC | 95 Vin In P PF %ATHD Vour lour Pour | Pea | B84 | &4 =

| (Vews) | (Hz) (Vrws) | (MAgws) | (W) (Vo) (mAoc) (W) (W) (%) (W) | Pk-pk

90 60 89.93 98.67 7.187 | 0.810 39.9 11.8300 | 491.900 | 5.967 | 5.82 83.02 1.22 837
100 60 99.96 87.88 7.153 | 0.814 38.31 11.8300 | 492.000 | 5.962 | 5.82 83.35 1.19 811
115 60 114.97 75.75 7.128 | 0.819 36.05 11.8400 | 492.000 | 5.956 | 5.83 83.56 1.17 778
135 60 134.94 64.53 7.127 | 0.818 33.43 11.8400 | 492.200 | 5.952 | 5.83 83.51 1.18 742
180 50 179.93 52.58 7.216 | 0.763 35.19 11.8300 | 492.300 | 5.958 | 5.82 82.57 1.26 794
200 50 199.92 48.55 7.259 | 0.748 35.11 11.8400 | 492.200 | 5.955 | 5.83 82.04 1.30 769
220 50 219.98 45.43 7.310 | 0.731 35.98 11.8400 | 492.100 | 5.948 | 5.83 | 81.37 1.36 748
230 50 229.93 44.14 7.337 | 0.723 36.71 11.8400 | 492.300 | 5.947 | 5.83 81.05 1.39 733
265 50 265.00 40.39 7.448 | 0.696 40 11.8500 | 492.100 | 5.933 | 5.83 79.66 1.52 686

Power Integrations, Inc.
213} +1 408 414 9200 22~ +1 408 414 9201 .
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2011-08-31 DER-289 +3% CC #| & | ] 2] LNK417EG & A}-&-3F+= 15W LED =¢folH]

11 123} g o]
30V(10 LED)Z 4% C Zd 2 7]

=g E AAIT
140
m 115 VAC Class C Limits
@ DER-289 Harmonics
120 -
<100 -
E
T
9 80 1
[
(@)
(&)
(S)
- 60
[e]
£
(-
T 40 1
20
0
3 5 7 9 11 13 15 17 19 21 23 25 27 29
Harmonic Order
¥ 12 - 115VAC 1223} A2 & 53}
Power Integrations E
- A3} +1 408 414 9200 2= +1 408 414 9201
ﬁﬂ O] X] 25/36 www.powerint.com
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70
m 230 VAC Class C Limits
= DER-289 Harmonics
60 s
< 50 1
E
T
0t940-
=
(&)
o
= 30 1
(o]
£
©
T 20 4
10 I:|
Nl N 8 _I],Ij_ll_lﬂ_lz_lz,lz_h..h..h..h
3 5 7 9 11 13 15 17 19 21 23 25 27 29

Harmonic Order

1% 13 - 230VAC 1%}, AL E K3l
Vi = 115VAC
THD(%) | A1 (%) w2 (%)
16 33 16
Viy = 230VAC
THD(%) | A1 (%) w3 (%)
26 33 6

Power Integrations, Inc.
7213} +1 408 414 9200
www.powerint.com
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2011-08-31 DER-289 +3% CC # =& o] ¢ LNK417EG & A}-&-3F+= 15W LED =2}o|H

12 30V(10 LED)E =34 33
12.1 95 219 Ao} Z A7

A A A
ARV VIR LY.

[y
Measure PlzampliCdy  PZireg(C1) P3s-- Pdie [ Ph-- PT--- Pa--- Measure PlampliCd)  P2ireq(c1) P3n-- Pdie P& - Pl PT-s Piee-
value 532.7 mA value 168.5 mA

%Y 14 - 90VAC, & F-3} % 15 - 265VAC, & H-3}.
“'H: IIN; 0.2A/div ‘LH: IIN; 0.1A/div
o}2: Vi, 200V, 10ms/div o}&: Vi, 500V/div, 10ms/div

12.2 =39 A & FHF

I3 16 — 90VAC, & -3} Y 17 - 265VAC, E H-3}.
‘?‘]: IDRAIN: 0.5A/div *?4: IDRA|N! 0.5A/div
O]‘ﬂ]: VDRAIN; 200V, 5ms/div O]““m: VDRAIN; 500V/dIV, 5ms/div

Power Integrations E
— 3} +1408 414 9200 2 2=: +1 408 414 9201
‘\lﬂ O] X] 27/36 www.powerint.com
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12.3 &% F I ¥

1% 18 — 115VAC, & H-3}.
2 Vour, 10V, 5ms/div
O}EH: lout, 100mA/div

124 =5 A & é‘- 7

.I\ﬁr f‘ f 1"‘
Wuw”“”’* T
I

\HH
N !,H,,‘ H il J

13 20 - 115VAC, = H-3}.
%: lOUT- 100mA/div
ol2l: Vour, 10 V, 5ms/div

|
|
|
|
|
|
4
|
o4 Tr‘L
% 19 - 230VAC, & H-3}.

2 Vour, 10V, 5ms/div
o]'a]: lout, 100mA/div

A A A AN A AR A AR A AN A A

ihnhrRhnrnRihn
IAARIRIRIAINATEATAIAIRIRTAIAIRIA
IRE8RAAAAAAARARARD

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
vvvvv

13 21 - 230VAC, = H-3}.
*?4: lOUT- 100mA/div
ol2l: Vout, 10 V, 5ms/div

Power Integrations, Inc.
3} +1408 414 9200 2 =: +1 408 414 9201
www.powerint.com
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12.5 &g FF7] AY 2 FF

i Y

e e e
[ I [ [ i I i a f f r i i
e ol i
a9 22 - 110VAC, = -3} % 23 - 265VAC, = -3}
*ﬂ: IRIF’F’LE, 0.5A/div *ﬂ: IRIPPLEa 0.5A/div
o}2ll: Vpiope, 100V, 5ms/200us/div o}&ll: Vpiope, 100V, 5ms/200us/div
12.6 £ 4 E Y59 &8 77 X =89 H¢
| | |
| | | |

: wm‘mﬂ O b I Y it o MMW W\M n i

19 24 - 90VAC, = -8} 1% 25 - 265VAC, = -3}
‘ﬂ: IOUT, 2A/div ‘?4: IOUTa 2A/div
O]’EH: VDRA|N! 200V, 500ms/div Ol‘ﬂ]: VDRAIN: 200V, 500ms/div

12.7 =8 £ E YEo) =8 HFF X &8 JY

i
Measure Plampl(C4) PZampl(C1) F3mean(C2) Pa:-- P P~ 7o~ [
value >816A 83y EEY

13 26 — 110VAC, Z -3}
“(H: IOUTa 1A/div
o}l Vpra, 10V, 1s/div
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g

e

9

128 2 Z =2

S
—
—

p——
==
p——
T
—
—

\

g

|
A

\
\
AN

NN\

REL \(cb) P2am \(m) PIm
576

X
an(c2) [T P---

2241\/

[y
PlamplCe)  PZampiCl) P3mean(C2) P4---
55555 v 2287V

vvvvv

2 # ek 230VAC.

a9 27 - =9 @S 110VAC. 1% 28 -
Vout, 20V/div, 1s/div VOUT, 20V/div, 1s/div
L @ 531 A Hfell A OV Atk 7]5& SELV Al gH(45V) S 23}t &8 A4S
WAt e 5 AAH o s 28y o] 75 =8 AN E Y A4 Aol %
29 385 = WHE 293 Aol s3I
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13 22l AR

O dlAd 2@ AW 5 212 200A 9 ¢lo] B HAEE g HAE §Y oA
IEC61000-4-5 5 thA}o 2 k5wl o 98 Hehe 230VAC/60HZ = A4 = 51Ut}
=92 & B3l AHoolA 2EH A v ZF A A] oWl Ed A F2Fo] HFE A5

EEE a4 A% =4 =g 9% H=E 2%
(V) (VAC) R () (B2
2500 230 L~N 90 =3}
2500 230 L~N 90 =3}
2500 230 L~PE a0 =3}
2500 230 L~PE 90 =3}
2500 230 N-PE 90 =3
2500 230 N-PE 90 =3}

2= EﬂiE }_Zjoﬂ/ﬂ Xo]-j] 7]_ %ﬂéﬂ%q E}
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14 30V(10 LED)Z X9 A=A EMI
Fa: 34 vk 55 Fxea A . Fha)

JEr U T,

Att 10 dB AUTO

aBpv
dimrt dudek Tracel: EN550150
Trace2: EN55015a
seL Trace3: -
| o-l TRACE FREQUENCY LEVEL dBuv DELTA LIMIT dB
2 Average KH 35.95 L1 gnd
2 av 1 Quasi Peak 200.175581485 kHz 52.81 N gnd -10.79
CLRWR TE 2 Average 202.1773373 kHz 42.64 N gnd -10.87
1 Quasi Peak 269.806440381 kHz 45.18 L1 gnd -15.93
2 Average 269.806440381 kHz 34.74 L1 gnd -16.38
1 oQuasi Peak 335.832355405 kHz 48.52 L1 gnd -10.78
2 average 335.832355405 kHz 39.33 L1 gnd -9.97
1 oQuasi Peak 401.705024172 kHz 50.78 L1 gnd -7.03
2 average 401.705024172 kHz 39.84 L1 gnd -7.97
1 oQuasi Peak 471.030732902 kHz 49.88 N gnd -6.61
2 Average 471.030732902 kHz 38.39 N gnd -8.09
1 oQuasi Peak 673.936068749 kHz 50.60 L1 gnd -5.39
2 Average 673.936068749 kHz 38.39 L1 gnd -7.60
1 Quasi Peak 1.00339897152 MHz 49.91 L1 gnd -6.08
1 Quasi Peak 1.27405044044 MHz 48.88 N gnd -7.11
2 Average 1.27405044044 MHz 37.38 N gnd -8.6
2 Average 2.48152506244 MHz 32.47 N gnd -13.52
1 Quasi Peak 2.68713605405 MHz 42.58 N gnd -13.41
1 Quasi Peak 26.4975442467 MHz 40.33 L1 gnd -19.67
2 average 26.4975442467 MHz 33.40 L1 gnd -16.59

9 kHz 30 MHz

29 29— A EMI, H ) AAF AFE) K-8} 230VAC, 4=, 60Hz 2 EN55015 B A §H4k

Att 10 dB AUTO

amuv
Ensso1bo Yrmir dudek || [elass Tracel: EN550150Q
Tracez: EN55015a
seL Trace3: -
ool raace razouency  1EvEL ampv osiTa LTurr az
2 Average 34.89 N gnd
2 av 2 average 136.673793737 kfiz 31.26 N gnd
CLRWR ToE 1 Quasi Peak 202.1773373 kHz 49.31 L1l gnd -14.20
2 Average 202.1773373 kHz 40.53 11 gna “12.99
1 Quasi Peak  269.806440381 kHz 48.00 L1 gnd “13.12
2 Average 269.806440381 kHz 38.13 L1 gnd -12.98
1 Quasi Peak 335.832355405 kHz 43.28 N gnd -16.02
2 Average 335.832355405 kHz 33.71 N gnd -15.58
1 Quasi Peak 401.705024172 kHz 45.29 L1 gnd -12.52
2 Average 401.705024172 kHz 35.13 L1 gnd -12.68
1 Quasi Peak  471.030732902 kHz 47.20 N gnd ~5.28
2 Average 471.030732902 kHz 35.35 N gnd “11.13
1 Quasi Peak  604.06488251 kHz  46.47 L1 gnd ~9.s52
2 average 604.06488251 kHz  34.78 L1 gnd “11.21
Quasi Peak 806.126927408 kHz 47.44 L1 gnd -8.55
2 Average 806.126927408 kHz 34.72 L1 gnd -11.28
1 Quasi Peak 1.00339897152 MHz 46.12 L1 gnd -9.87
1 Quasi Peak 2.68713605405 MHz 39.24 N gnd -16.75
1 Quasi Peak  26.4975442467 MHz 44.55 N gnd “15.44
2 Average 26.4975442467 MHz 38.30 L1 gnd “11.69

9 kHz 30 MHZz

a9 30 - A% EMI, Hd) A AFE H-8F 110VAC, 92, 60Hz 2 EN55015 B A 3+t

Power Integrations, Inc.
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Ensso01b0 yiMIT QHEC plass Tracel: EN550150Q
Trace2 EN550154
soL
L Trace3: -
| TRACE FREQUENCY LEVEL dBuv DELTA LIMIT dB
I 2 average 35.08 N gnd
2 v H ToF 2 average 138.873793737 kHz 32.16 N gnd
crrws |-
I 1 Quasi Peak  202.1773373 kHz 49.32 L1 gnd -14.19
L 2 Average 202.1773373 kHz 40.56 L1 gnd ~12.96
| 1 Quasi Peak  269.806440381 kHz 48.00 L1 gnd ~13.12
I 2 Average 269.806440381 kHz 38.19 L1 gnd ~12.92

1 Quasi Peak  335.832355405 kHz 43.26 N gnd ~16.04
w‘ 2 Average 335.832355405 kHz 33.71 N gnd ~15.58
L X k i 6 608 1 Quasi Peak 401.705024172 kHz 45.34 L1 gnd -12.47
I ik it S ﬁ 2 average 401.705024172 kmz 35.24 11 gnd  -12.57
I s 1 Quasi Peak  471.030732902 kHz 47.17 N gnd ~9.32
2 Average 471.030732902 kHz 35.36 N gnd ~11.13
“m\ ‘ﬂ 2 Average 604.06488251 kHz 34.86 L1 gnd “11.13
| 1 Quasi Peak  673.936068749 kHz 46.31 N gnd ~9.68
| o 1 Quasi Peak  806.126927408 kHz 47.47 L1 gnd —8.52
3 2 Average 806.126927408 kHz 34.78 L1 gnd ~11.21
| 1 Quasi Peak  2.68713605405 MHz 39.33 N gnd ~16.67
I 1 Quasi Peak  26.4975442467 MHz 44.69 L1 gnd ~15.30
. 2 Average 26.4975442467 MHz 38.39 L1 gnd ~11.60
9 kiz 30 muz

¥ 31 - A= EMI, A G723 A E 5-3F 110VAC, wE 9, 60Hz 2 EN55015 B A 33k

Att 10 dB AUTO

Ens drmrt dude Pass Tracel: EN550150
Trace2: ENS55015A
H oi rraces:
I TRACE FREQUENCY LEVEL dBuv DELTA LIMIT dB
et B 2 Average 35.87 N gnd
2av || M 1 Quasi Peak  202.1773373 kHz 52.66 N gnd -10.85
CLRWR - weE 2 Average 202.1773373 kHz 42.36 N gnd -11.15
H 1 Quasi Peak  269.806440381 kHz 45.66 L1 gnd -15.45
7“ 2 Average 269.806440381 kHz 35.44 L1 gnd -15.68
| 1 Quasi Peak  335.832355405 kHz 48.74 L1 gnd -10.56
H 2 Average 335.832355405 kHz 39.49 L1 gnd -9.81
F 1 Quasi Peak  401.705024172 kHz 50.62 L1 gnd -7.18
1 Quasi Peak  471.030732902 kHz 49.08 N gnd -7.40
” N 2 average  471.030732902 xms 37.56 m gna  —5.53
ﬁh\ ""V\V‘ 2 Average 536.076911993 kHz 34.96 N gnd -11.03
N 1 Quasi Peak  673.936068745 kHz 50.80 L1 gnd Ss.ie
| 2 aAverage 673.936068749 kHz 38.39 L1 gnd -7.61
I 1 Quasi Peak  945.247220176 kHz 49.46 L1 gnd -6.53
I L Quasi Peak  1.2122152783¢ mEs 45.43 N and  -7.57
7“ 2 Average 1.27405044044 MHz 36.86 N gnd -9.13
| 1 Quasi Peak  26.4975442467 MHz 40.99 L1 gnd -19.00
I 2 Average 26.7625196891 MHz 33.19 L1 gnd ~16.80

9 kHz 30 MHz

a9 32 - A EMI, Hd A4 AFE F-3F, 230VAC, 7w E E, 60Hz 2 EN55015 B Al g3k

(e

Power Integrations
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15 F5A-2A5 9=y 3 2%

VBIAS

e

BYPASS
e,

> R17
> 17{'an D13
BAV19WS

FEEDBACK
o——1

SOURCE

O

1% 33-PCB dojo}% 3| 2xE 19 6o L}&}

LED+
& AV“"" O
R15 R6
2.2kQ R23 Aol
Qi 47 Q
MMBT3904 b3 ﬁg Roo
. $51kQ
R16 FA v
10 kQ 7 X pc3s7c
Lcig ___|d
———J/NimMa31 | NC
R19 e
1 R12
oL LI Tis R21 402k
S < NC U3 0Q 1%
s LMV431 AMA—— Wy
; 1.25V l
%E‘ R20
T 0.47 Q LED-
- M O
PI-6521-082611 —GgD

vtk

E
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16 714 W9

A =} 24 2} k| A 2 ¥ U8 HE g4
2011-08-31 ME 1.0 HZx ZA of Z&] Aol &
n}7A €
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For the latest updates, visit our website: www.powerint.com

Power Integrations reserves the right to make changes to its products at any time to improve reliability or manufacturability.
Power Integrations does not assume any liability arising from the use of any device or circuit described herein. POWER
INTEGRATIONS MAKES NO WARRANTY HEREIN AND SPECIFICALLY DISCLAIMS ALL WARRANTIES INCLUDING,
WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

PATENT INFORMATION

The products and applications illustrated herein (including transformer construction and circuits’ external to the products)
may be covered by one or more U.S. and foreign patents, or potentially by pending U.S. and foreign patent applications
assigned to Power Integrations. A complete list of Power Integrations’ patents may be found at www.powerint.com. Power
Integrations grants its customers a license under certain patent rights as set forth at http://www.powerint.com/ip.htm.

The PI Logo, TOPSwitch, TinySwitch, LinkSwitch, DPA-Switch, PeakSwitch, CAPZero, SENZero, LinkZero, HiperPFS, HiperTFS,
HiperLCS, Qspeed, EcoSmart, Clampless, E-Shield, Filterfuse, StackFET, Pl Expert and Pl FACTS are trademarks of Power
Integrations, Inc. Other trademarks are property of their respective companies. ©Copyright 2011 Power Integrations, Inc.

Power Integrations Worldwide Sales Support Locations
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5245 Hellyer Avenue

San Jose, CA 95138, USA.
Main: +1-408-414-9200
Customer Service:

Phone: +1-408-414-9665
Fax: +1-408-414-9765
e-mail:
usasales@powerint.com

CHINA (SHANGHAI)

Rm 1601/1610, Tower 1
Kerry Everbright City

No. 218 Tianmu Road West
Shanghai, P.R.C. 200070
Phone: +86-021-6354-6323
Fax: +86-021-6354-6325
e-mail:
chinasales@powerint.com

CHINA (SHENZHEN)

Rm A, B & C 4" Floor, Block C,
Electronics Science and
Technology Building

2070 Shennan Zhong Road
Shenzhen, Guangdong,
P.R.C. 518031

Phone: +86-755-8379-3243
Fax: +86-755-8379-5828
e-mail:
chinasales@powerint.com

GERMANY
Rueckertstrasse 3
D-80336, Munich
Germany

Phone: +49-89-5527-3911
Fax: +49-89-5527-3920
e-mail:
eurosales@powerint.com

INDIA

#1, 14" Main Road
Vasanthanagar
Bangalore-560052

India

Phone: +91-80-4113-8020
Fax: +91-80-4113-8023
e-mail:
indiasales@powerint.com

ITALY

Via De Amicis 2

20091 Bresso MI

Italy

Phone: +39-028-928-6000
Fax: +39-028-928-6009
e-mail:
eurosales@powerint.com

JAPAN

Kosei Dai-3 Building

2-12-11, Shin-Yokohama,
Kohoku-ku, Yokohama-shi,
Kanagawa 222-0033

Japan

Phone: +81-45-471-1021

Fax: +81-45-471-3717

e-mail: japansales@powerint.com

KOREA

RM 602, 6FL

Korea City Air Terminal B/D, 159-6
Samsung-Dong, Kangnam-Gu,
Seoul, 135-728

Korea

Phone: +82-2-2016-6610

Fax: +82-2-2016-6630

e-mail: koreasales@powerint.com

SINGAPORE

51 Newton Road,

#19-01/05 Goldhill Plaza
Singapore, 308900

Phone: +65-6358-2160

Fax: +65-6358-2015

e-mail:
singaporesales@powerint.com

TAIWAN

5F, No. 318, Nei Hu Rd., Sec. 1
Nei Hu District

Taipei 114, Taiwan R.O.C.
Phone: +886-2-2659-4570

Fax: +886-2-2659-4550

e-mail:
taiwansales@powerint.com

EUROPE HQ

1st Floor, St. James’s House
East Street, Farnham

Surrey GU9 7TJ

United Kingdom

Phone: +44 (0) 1252-730-141
Fax: +44 (0) 1252-727-689
e-mail:
eurosales@powerint.com

APPLICATIONS HOTLINE
World Wide +1-408-414-9660

APPLICATIONS FAX
World Wide +1-408-414-9760

E

Power Integrations, Inc.
7213} +1 408 414 9200
www.powerint.com

o 2 +1 408 414 9201

7| o] 2] 36/36



