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Figure 1 — Populated Circuit Board, Angle View.
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Figure 2 — Populated Circuit Board, Top View.
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Figure 3 — Populated Circuit Board, Bottom View.
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Figure 4 — Schematic.
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6 HhME
Iltem | Qty Ref Des Description Mfg Part Number Mfg
1 1 BR1 éOOOI(():V 0.8 A, Bridge Rectifier, SMD, MBS-1, 4- B10S-G Comchip Technology
2 1 C1l 100 nF, 400 V, Film ECQ-E4104KF Panasonic
3 1 c2 100 pF, 1000 V, Ceramic, NPO, 0805 C0805C101MDGACTU Kemet
4 1 C3 33 nF, 50 V, Ceramic, X7R, 0805 CCO805KRX7R9BB333 Yageo
5 1 C4 10 nF 50 V, Ceramic, X7R, 0603 C0603C103K5RACTU Kemet
6 1 C6 10 nF, 1 kV, Disc Ceramic, X7R SV01AC103KAR AVX
7 1 c7 47 nF, 400 V, Film ECQ-E4473KF Panasonic
8 1 C8 2.2 uF, 400 V, Electrolytic, (6.3 x 11) TAB2GM2R2E110 Ltec
9 1 Cc9 390 pF, 630 V, Ceramic, NPO, 1206 C3216C0G2J391J TDK
10 1 C10 100 pF, 10 V, Ceramic, X5R, 1206 C3216X5R1A107M TDK
11 1 Cil1 22 pF, 50 V, Electrolytic, (5 x 11) UPW1H220MDD Nichicon
12 |1 c12 (11020(; in'sio V. Electrolytic, Gen. Purpose, EKMG500ELL102MK25S |  Nippon Chemi-Con
13 | 2 pip3 | 2X0W 1A Rectifier, Glass Passivated, DFLR1600-7 Diodes, Inc.
14 1 D4 600 V, 1 A, Fast Recovery, 250 ns, SMA RS1J-13-F Diodes, Inc.
15 1 D5 Diode ULTRA FAST, SW, 200V, 1 A, SMA US1D-13-F Diodes, Inc.
16 1 D7 200V, 3 A, DIODE SCHOTTKY 1 A 200 V, SMB SK3200B-LTP Micro Commercial
17 3 D8 D9 D10 | 250V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV21WS-7-F Diodes, Inc.
18 1 F1 5 A, 250V, Fast, Microfuse, Axial 0263005.MXL Littlefuse
19 2 L1L2 1.5 mH, 0.250 A, 10% RL-5480HC-3-1500 Renco
20 1 Q1 NPN, HP, 400 V, 225Ma, SOT23-3 FMMT458TA Diodes, Inc.
21 2 Q2 Q3 600V, 0.4 A, 8 Q, N-Channel, TO-92 STQ2NK60ZR-AP ST Micro
22 1 R1 1 kQ, 5%, 2 W, Metal Film FMP200JR-52-1K Yageo
23 2 R2 R8 130 Q, 5%, 1 W, Thick Film, 2512 ERJ-1TYJ131U Panasonic
24 2 R3 R4 162 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF1623V Panasonic
25 1 R5 30.1 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF3012V Panasonic
26 2 R6 R7 2 MQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF2004V Panasonic
27 1 R9 301 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF3013V Panasonic
28 2 R10 R11 | 10 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ103V Panasonic
29 1 R12 510 kQ, 5%, 1/10 W, Thick Film, 1206 ERJ-8GEYJ514V Panasonic
30 2 R13 R14 2.00 MQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF2004V Panasonic
31 1 R15 200 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ204V Panasonic
32 1 R16 100 Q, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ101V Panasonic
33 1 R17 24.9 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF2492V Panasonic
34 1 R18 191 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF1913V Panasonic
35 1 R19 6.2 kQ3, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ622V Panasonic
36 1 R20 51 Q, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ510V Panasonic
37 1 R21 20 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ203V Panasonic
38 2 R22 R23 1 MQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ105V Panasonic
39 2 R24 R25 24.9 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF2492V Panasonic
40 1 RV1 250V, 213, 7mm, RADIAL LA V250LA4P Littlefuse
41 1 T1 Custom TSD-3192 Premier Magnetics
42 1 Ul LYTSwitch, eSIP-7C LYT4311E Power Integrations
43 1 VR1 15V, 5%, 150 mW, SSMINI-2 Dz2S15000L Panasonic-SSG
44 1 VR2 20 V, 5%, 500 mW, DO-213AA (MELF) ZMM5250B-7 Diodes, Inc.
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7 AUEDRD IRk

7.1 [EBE
D3: 22T - #29AWG
9
Figure 7 — Inductor Electrical Diagram.
72 EmF
Primary Inductance Pins 1-5, all other windings open, measured at 100 kHz, 2 mH +3%
0.4 RMS.
Resonant Frequency | Pins 1-5, all other windings open. 800 kHz (Min.)
7.3 #HH
Iltem Description
[1] Core: EE13, NC2H.
[2] Bobbin: EE13-Vertical, 10pins (5/5). Yih-Hwa Enterprises P/N: YW-538-02B.
[3] Magnet wire: #33 AWG - Double coated.
[4] Magnet wire: #27 AWG - Double coated.
[5] Magnet wire: #29 AWG - Double coated.
[6] Tape: 3M 1298 Polyester Film, 7.5 mm wide, 2.0 mils thick, or equivalent.
[7] Varnish: Dolph BC-359 or equivalent.
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Figure 8 — Inductor Build Diagram.

15 AFIREEMFE

Winding Place the bobbin on the mandrel with the pin side is on the left side. Winding
Preparation direction is clockwise direction.
Start at pin 5, wind 36 turns of wire item [3] from left to right, place 1 layer tape item
WD1 [6], then continue wind another 36 turns from right to left, place 1 layer tape item [6],
then continue wind another 36 turns from left to right, and end at pin 4.
Insulation Place 1 layer of tape item [6].

Start at pin 4, wind 18 turns of wire item [4] from left to right, place 1 layer tape item
[6], then continue wind another 18 turns from right to left, and end at pin 1.
Insulation Place 1 layer of tape item [6].

WD3 Start qt pin 10, .Wind 22 turns of wire item [5] from left to right in 1 layer. At the last
turn bring the wire back to the left and end at pin 9.

Insulation Place 2 layers of tape item [6].
Final Assembly | Grind, assemble, and secure core halves with tape. Varnish with item [7].

wWD2

Power Integrations, Inc.
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9 MEET—4
All measurements performed at room temperature using an LED load. The following data

was taken measured using 3 sets of loads representing a load range of 38 V to 44 V
(output voltage). Refer to the table on Section 9.6 for complete test data values.

9.1 FE

91.0
=38 V LED
=41V LED
90.5 1 <==44 V LED
90.0 1
S 895
>
(&]
c
0 89.0 1 —— e
o -
L —
88.5 1
88.0
87.5
87.0

180 190 200 210 220 230 240 250 260 270 280
Input Voltage (VAC)

Figure 9 — Efficiency vs. Line and Load.

Power Integrations, Inc.

Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 20 of 48



15-May-13 DER-365 14.3 W PAR-30 HLO Dimmable LED Driver Using LYT4311E

9.2 ABDRUEHLFaL—3>

365
==38 V LED
==41V LED
360 =B=44\/ LED
355 ¢

w
a1
o

Output Current (mA)
w w
B iy
o ol

335 ¢

330 1

325

180 190 200 210 220 230 240 250 260 270 280

Input Voltage (VAC)
Figure 10 — Regulation vs. Line and Load.
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3.0 -
=38 V LED
=41V LED
2.0 4| —m=44V LED
1.0 %
0.0 T

=
o

Regulation (%)
woN
o o

-
o

180 190 200 210 220 230 240 250 260

Input Voltage (VAC)

Figure 11 — % Regulation vs. Line and Load.

270 280
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9.3 AHFE
1.000
=#=38 V LED
=41V LED
0.995 = «m=44 \/ LED
0.990 +
0.985 +

Power Factor
o
(o)
(0]
o

o
©
~J
o

0.970

0.965

0.960 T T T T T T T T T
180 190 200 210 220 230 240 250 260 270 280

Input Voltage (VAC)

Figure 12 — Power Factor vs. Line and Load.
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9.4 A-THD

20

=33 \V LED
=41\ LED
=44 \/ LED

18

[N
(o]

'_\
o

A-THD (%)
'_\
N

=
o

180 190 200 210 220 230 240 250 260 270 280
Input Voltage (VAC)
Figure 13 — A-THD vs. Line and Load.
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9.5 EFEHEHRS

60 —

m Class C Limit
= Harmonic Content

Harmonic Content (mA)
N N w w N N ul )]
o (6] o ol o ol o a1

=
(6)]

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order
Figure 14 — 41 V LED Load Input Current Harmonics at 230 VAC, 50 Hz.
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9.6 HET—%
All measurements were taken with the board at open frame, 25 °C ambient, and 50 Hz
line frequency.

9.6.1 38V LED &fFEDT—4

Input Input Measurement Load Measurement
VAC Freq Vin Iin Pin o Vout lout Pout EffiCienCy o
Vews) | (H2) | Vows) | mAmi) | ) | PP *ATAD | v | (maoo) | ) () | *Red
190 50 190.33 76.15 14.357 | 0.991 9.76 37.9830 | 335.500 | 12.768 88.93 -4.14
200 50 200.34 73.59 14.569 | 0.988 11.25 38.0080 | 340.300 | 12.957 88.94 -2.77
220 50 220.38 68.78 14.898 | 0.983 13.36 38.0430 | 347.300 | 13.235 88.84 -0.77
230 50 230.37 66.55 15.029 | 0.980 14.06 38.0620 | 350.000 | 13.345 88.79 0.00
265 50 265.48 59.64 15.348 | 0.969 16.25 38.0850 | 355.800 | 13.572 88.43 1.66

9.6.2 41V LED BRDT—4

Input Input Measurement Load Measurement
VAC Freq V|N IIN P|N o VOUT IOUT POUT Efficiency 0,
Vews) | (H2) | (Vews) | (mAeue) | o) | PP [*ATAD ) v | mang | w) () | R
190 50 190.31 81.53 15.395 | 0.992 8.89 41.0100 | 333.500 | 13.697 88.97 -4.71
200 50 200.33 78.77 15.621 | 0.990 10.42 41.0400 | 338.200 | 13.903 89.00 -3.37
220 50 220.35 73.75 16.003 | 0.985 13.04 41.0850 | 346.100 | 14.240 88.98 -1.11
230 50 230.41 71.37 16.152 | 0.982 13.88 41.0990 | 349.000 | 14.364 88.93 -0.29
265 50 265.48 64.00 16.517 | 0.972 16.2 41.1390 | 355.400 | 14.642 88.65 1.54

9.6.3 44V LED BRDT—4

Input Input Measurement Load Measurement
VAC Freq Vin Iin Pin . Vour lour Pour Efficiency | ,
Vews) | (H2) | (Vews) | (mAeue) | o) | PP [*ATD ) v | mang | w) () | R
190 50 190.33 86.67 16.385 | 0.993 8.27 44.0050 | 330.900 | 14.584 89.01 -5.46
200 50 200.33 83.71 16.625 | 0.991 9.64 44.0310 | 335.800 | 14.804 89.05 -4.06
220 50 220.39 78.45 17.054 | 0.986 12.59 44.0860 | 344.000 | 15.187 89.05 -1.71
230 50 230.41 76.01 17.230 | 0.984 13.6 44.1070 | 347.300 | 15.337 89.01 -0.77
265 50 265.47 68.25 17.660 | 0.975 16.03 44.1540 | 354.600 | 15.679 88.78 1.31

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
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10 EAYctERET—4

TRIAC dimming results were taken with input voltage of 230 VAC, 50 Hz line frequency,
room temperature, and nominal 41 V LED load.

10.1 Y=T71>0 TvSHARERFL/-EE DA H—T

Taken using programmable AC source providing leading edge chopped AC input.

400
=e=180-0
=p=(-180
350 +
300 +

N
a
o

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 (8)

Figure 15 — Leading Edge Dimming Characteristics.
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10.2 SAAZDEHIERF

The unit was tested with the following high-line dimmers at 230 VAC, 50 Hz input and
41 V LED load and using Agilent 6812B AC source.

e Type MaX|mur?mSAe)tt|ng lout Mlnlmur?mS:;tlng lout IEA?O
TCL 630 W L 334 15 22
EBA HUANG L 337 1 337
SB ELECT 600 W L 326 2 163
MYONGBO L 336 40 8
CLIPMEI L 333 3 111
MANK 200 W L 334 54 6
German Dimmers Type MaX|mur?mSAe)tt|ng lout Mmlmun(]mS:)ttmg lout é);:ro
REV 300 W L 317 1 317
BUSCH 2250 L 320 25 13
MERTEN 572499 L 331 15 22
BERKER 2875 600 W L 317 30 11
KOPP 8033 L 293 25.9 11
Korean Dimmers | Type MaX|murFmSAe)tt|ng lout M|n|mur?m8:;t|ng lout FLD;:?O
ANAM 500W L 332 90 4
SHIN SUNG 500W L 336 66 5
FANTASIA 500W L 337 44 8
EU Dimmers Type MaX|mur?mSAe)tt|ng lout Mmlmun(]mS:)ttmg lout F?;{Fo
BERKER 2830 10 L 317 37 9
JUNG 225 NV DE L 310 24.6 13
JUNG 266 G DE L 318 32 10
BUSCH 2200 UJ-212 L 317 44 7
BUSCH 2250 U L 326 4.3 76
BUSCH 2247 U L 317 43.7 7
GIRA 2262 00 /101 L 318 16 20
GIRA 0300 00 /101 L 315 43 7
GIRA 0302 00 /101 L 318 33 10
Trailing Edge Dimmers | Type MaX|mur?mSAe)tt|ng lout Mmlmun(]mS:)ttmg lout S;?o
PEHA 433HAB T 311 78 4
PEHA 433HAB 0A T 274 48 6
BUSCH 6513 T 341 89 4
JUNG 254 UDIE 1 T 315 97 3

Figure 16 — Compatibility List.

Power Integrations, Inc.

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

www.powerint.com

Page 28 of 48



15-May-13 DER-365 14.3 W PAR-30 HLO Dimmable LED Driver Using LYT4311E

11 B4

Images captured after running for ;8T 30 4 (25 />°C), open frame for the conditions
specified.

NOTE: Potting the board or placing heat sink on U1 may be necessary when used at high
ambient conditions.

11.1 FESEAFV = 190 VAC, 50 Hz (41 V LED &#)

72.9 °C SFLIR
£=0.98

Figure 17 — Top Side. Figure 18 — Top Side.
U1-LYT4311E: 72.9 °C. T1: 60.7 °C.

Figure 19 — Bottom Side.
PCB: 62.1 °C.
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11.2 FESEHAE NV = 265 VAC, 50 Hz (41 V LED &#)

Figure 20 — Top Side. Figure 21 — Top Side, Inductor.
U1-LYT4311E: 73.4 °C. T1: 63.7 °C.

Figure 22 — Bottom Side.
PCB: 66.5 °C.
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11.3 S84 V\\ = 230 VAC, 50 Hz (41 V LED &%), REV300 S84

26
~
Figure 23 — 90° Conduction Angle. Figure 24 — 90° Conduction Angle.
R26: 90.5 °C. R2: 86.9 °C.
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Measure PTrms(C1) P2rms(C2) PImMax(C3) P4meantCa PEMak(C4) PEMean(C4)
value 1911V 799 my
status v v

Lel

Figure 25 - 190 VAC, Full Load.
Upper: Iy, 50 mA / div.
Lower: V)y, 200 V, 10 ms / div.

12.2 BEBEHFDHHEELHIER

Measure Plams(C1) PZImsiCY PI:max(C3) Pa:mean(C) PEmas(Ca) PBimean(C4)
value 2658V 62.0mv
status v v

-

Figure 26 — 265 VAC, Full Load.
Upper: Iy, 50 mA / div.
Lower: V,y, 200 V, 10 ms / div.

File  Vertical Timebase Trigger Display Cursors Measure Math Analysis Utliies Help e Vedical Timebase Trigger Display asure Math Analysis Utiifies Help
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Measure Plams(C1) PLrms(C]) PRmaxiC3) Pamean(C3 PEmax(Cd) Pemean(Cd) Measure Pms(C1) PZIMSCY PImaK(Cy) Pamean(c) PEmas(Cay PEmean(C)
value 413mA 339.9mA 418 048V value 432mA 359.4 R 4063V
status v v v status v v v

Figure 27 — 190 VAC, 50 Hz Full Load.
Upper: loyt, 100 mA / div.
Lower: Vout, 10 V, 10 ms / div.

_mabas 0.0 [Triguer  AEE]

Le_ 100 kS 1

Figure 28 — 265 VAC, 50 Hz Full Load.
Upper: lout, 100 mA / div.
Lower: Vou, 10 V, 10 ms / div.
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12.3 BYEEDADEELL /1 EHDEFE

File  Vetical Timebase Trigger Display Cursots MWeasure Math Analysis  Utiities  Help

Analysis  Utiitles Help

UTPUT CURRENT OUTPLT CURRENT f
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\eCrov
Figure 29 — 190 VAC, 50 Hz. Figure 30 — 265 VAC, 50 Hz.
Upper: loyt, 100 mA / div. Upper: lout, 100m A/ div.
Lower: V|y, 200 V, 100 ms / div. Lower: V|y, 200 V, 100 ms / div.
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41 my 193V 441 mv 496V
v v v

v

Figure 31 — 190 VAC, 50 Hz. Figure 32 — 190 VAC, 50 Hz.
Upper: Iprain, 100 mA / div. Upper: Ipran, 100 mA / div.
Lower: Vprain, 100V, 5ms / div. Lower: Vpran, 100 V /div., 5 us / div.
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Utiliies  Help le” Veical Timebase Triguer Display Cursors Measure Math Help
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wvalue 450 mv 55T W value 448 my
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120202012 9:22:39 FM LeCroy

Figure 33 — 230 VAC, 50 Hz. Figure 34 — 230 VAC, 50 Hz.
Upper: lorains 100 MA [ div. Upper: Iprain: 100 MA / div.
Lower: Vpran, 100 V, 5 ms / div. Lower: Vpran, 100 V / div., 5 us / div.
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value 447 my 10V valug 44T my 608V
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LeCroy 137302012 9:30:55 P LeCroy [ting for Trigger

Figure 35 - 265 VAC, 50 Hz. Figure 36 — 265 VAC, 50 Hz.
Upper: Iprain, 100 mA / div. Upper: Ipran, 100 mA / div.
Lower: VDRAIN: 100 V, 5 ms/ div. Lower: VDRAINa 100Vv/ diV., 5 us [ div.
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12.5 BEEDFL 1> EEEFL1ER
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Figure 37 — 190 VAC, 50 Hz Start-up. Figure 38 — 190 VAC, 50 Hz Start-up.

Upper: lorains 200 MA / div. Upper: Ibrain: 200 MA / div.
Lower: Vpran, 100 V, 2 ms / div. Lower: Vpran, 100 V, 10 us / div.
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LeCroy 1202002012 9:30'55 PM LeCroy 122002012 8:31:50 FM

Figure 39 — 265 VAC, 50 Hz Start-up. Figure 40 — 265 VAC, 50 Hz Start-up.
Upper: Ipran, 200 mA / div. Upper: Ipran, 200 mA / div.
Lower: VDRA|N1 100 V, 2 ms/div. Lower: VDRAINa 100 V, 10 us / div.
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DRAIN CURREN
A
ot
o o /| [l )
1 i il |
4| 4| o —~
£ Y
Measure P1:max(C2) P2rms{C2) P3max(C4) Pamean(C3) PEimax(C4) Pe:mean(C4) Measure P1imax(C2) PZrms(C2) Pamax(C4) Fémean(CH PEmax(C4) FE:meaniC4)
value 1,060V 478V value 1.089Y 402y
status v v status v v
10.C
500 kS

LeCroy 1212012012 8:35:39 PM LeCroy 1212002013 8:36:42 PM

Figure 41 — 190 VAC, 50 Hz Output Short Condition.  Figure 42 — 190 VAC, 50 Hz Output Short Condition.
Upper' lorains 200 MA [ div. Upper: Iprain: 200 MA / div.
Lower: VDRA.N, 100V, 200 ms / div. Lower: Vpran, 100V, 10 us / div.

File  “ertical Timebase Trigger Display Cursors Measure  Math  Anal gz Help e Vertical Timebase Trigger Display Cursors  Measure Math  Analysis  Utilities  Help
DRAIN CURRENT
l
| ' ’
| in | i |
{ |

DRA ENT

o o i |
A
; . . o R
DRAI AGE
P
o - . - - - dl . . L T o
[

Measure P1max(C2) P2ms(Cy) P3max(C4) Pamean(C3 PEmaniC4) PEmean(C4) Measure P1max(G2) PZims(CZ) P3:max(C4) P&mean(C3 PamariC4) PE:meaniC4y
value 143V B3V value 1.438V 641V
status 4 v status 13 v

ebase 4081
Rol

Figure 43 — 265 VAC, 50 Hz Output Short Condition.  Figure 44 — 265 VAC, 50 Hz Output Short Condition.
Upper: Iprain, 200 mA / div. Upper: Iprain, 200 mA / div.
Lower: Vpran, 100 V, 200 ms / div. Lower: Vpran, 100 V, 10 us / div.
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UEBEDER

Utiities Help

12.7 HAE1T—FERER

i Hoer

Trigger Displ

DIODE VOLTAGE

Measure PLimax(C2) P2rms(C2) PImax(F1) Pamean(C) PEmas(Ca) PE:mean(C4)
value 233V 486 my 1228V
status v v v

Figure 45 — 190 VAC, 50 Hz.
Upper: Ip7, 0.5 A/ div.
Lower: Vp7, 50 V, 5 ms / div.

Measure P1manC2) P21ms(C2) P3rmax(F1) P4meantc3 PS:max(C4) PEMmean(c4)
value 235% TRE MY 74V
status v v v

Figure 46 — 190 VAC, 50 Hz.
Upper: Ip7, 0.5 A/ div.
Lower: Vp7, 50 V / div., 5 pus / div.

le Vertical Timehase Trigoer (= s e Ma Utiities Help

DIODE CLRRENT

Measure PAimax(C2) P2ms(C2) PIma(F1) Pd:mean(C3) PEmanC4) PEmeaniC)
value 233V 525 mv 1375V
status v v

imehase 0.0

12020/2012 10:02:30 P

Croy

Figure 47 — 265 VAC, 50 Hz.
Upper: Ip7, 0.5 A/ div.
Lower: Vp7, 50 V, 5 ms / div.

Measure PLmaxC2) P2rms(C2) Pamax(F1) P4mean(C3) PEmaC4) PEmean(C4)
value 233¥ 802 v 1840V
status v v v

Tmehaze 0.0 19

mal

Figure 48 — 265 VAC, 50 Hz.
Upper: Ip7, 0.5 A/ div.
Lower: Vp7, 50 V / div., 5 ps / div.
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12.8 HAZAT—FERRVEEDEHER

File  Veital Timebase Trigoer Display Curs asute Math An Utiities Heln Hel
DIODE CURRENT DIODE CURRENT
2 2 mu
Measure PLimax(C2) P2rms(C2) PImax(F1) Pamean(C) PEmax(Ce) PB:mean(C4) Measure P1MAC2) P21ms(C2) Parnax(F1) Pemean(cd PEMAKCA) PEmean(C4)
value L51Y 583 my 1283V value 541y 673my 1973V
status v v v status v v P

base  -6.00mg [TTigge’  AEH]

4
LeCroy

Figure 49 — 190 VAC, 50 Hz.
Upper: Ip7, 1 A/ div.
Lower: Vp7, 50V, 2 ms / div.

12.9 BHE1F—FERRVEEDEHEFR

le Veical Timebase Trigger Display Cursors Measure Math Anabvsis  Utiities  Help

base _ -B.00mg

Figure 50 — 265 VAC, 50 Hz.
Upper: Ip7, 1 A/ div.
Lower: Vp7, 50 V / div., 2 ms / div.

File Vetical Timehase Trgger Display Cursors Measurs Math Analysis Utiities Help

W N N N

el MW W
—I_ i

Measure PLmax(C2) P2rms(C2 P3max(F1) P4mean(c3) PEMar(C4) PE:mean(C4)
value 527 767V
status 4 4 v

LeCoy

122002012 10:1 018 PM

Figure 51 — 190 VAC, 50 Hz.
Upper: Ip7, 1 A/ div.
Lower: Vp7, 50 V, 200 ms / div.

Measure P1:maxC2) F2rms(C) PImax(F1) P4:mean(Cy PSmMaxCa) FEmean(C4)
value =706 Y RLEERY
status [ * v

LeCoy

122002012 10:09:48 PW

Figure 52 — 265 VAC, 50 Hz.
Upper: Ip7, 1 A/ div.
Lower: Vp7, 50 V / div., 200 ms / div.
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12.10 FEHHFHE

e Verical Timehas

P2ms(CT) PImax(F1) Pd:mean(Cy PEmaniC4) PE:mean(C4)
434V

Measure PTmaxC2)

Figure 53 — 230 VAC, 50 Hz.
CH4: Vour, 10 V / div.
CH2: lour, 100 mA / div.
CH1: V), 200 V/ div.
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12.11 A HBEHFKE

QUTPLT CURRENT

L LR RN RN WA T i
NERREREINaNARE ARl WA
WESRVIIVRVARRERNAY VVVVVVVVAN

0.
LeCroy

Figure 54 — 230 VAC, 50 Hz. Figure 55 — 230 VAC, 50 Hz.
300 ms ON, 300 ms OFF. 20 ms ON, 20 ms OFF.
CH4: Vour, 10 V / div. CH4: Vour, 10 V / div.
CH2: lour, 100 MA / div. CH2: lour, 100 mA / div.
CH1: Vi, 200 V / div. CH1: Vi, 200 V / div

QUTPLT VOLTAGE
e e

INPUIT YOLTAGE

s i A M
A I A S

T
eeeeee ax P2mMS(CY P3max(F1) Pa:mean(C3) PSmMaKCa) PB:mean(Ca)
23TV
v

0
LeCroy 12i26/2012 4:32.55 PM

Figure 56 — 190 V to 265 V Step.
CH4: Vour, 10 V / div.
CH2: loyt, 100 mA / div.
CH1: Vi, 200 V / div.
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13 BRI D KR

13.1 AHELELEANDETDREF

Input: 230 VAC, 50 Hz
Output: 41 V LED Load
Dimmer: MERTEN 572499 400 W

Analysis  Utilies  Help

o e ™ Ly ey
2 - o - |

f

s /s s ~
e peLTvoLTaGE | P eUT voLTAGE
pug No = N g N\ N N

)y 4 X\ yd 7 i

A N N e

LeCroy 1022013 8:08:27 PM LeCroy

Figure 57 — 160° Conduction Angle. Fi_gure 58 — 90° Conduction Angle.
Upper: Iy, 50 mA / div. Upper: Iy, 50 mA / div.
Lower: V|\, 200 V, 5 ms / div. Lower: V|y, 200 V, 5 ms / div.
hY N\ N : . AW \.
pa ya / /
/
k INPUT YOLTAGE k IMPUIT WOLTAGE
AN . N -
pd yd
W 4

Fi_gure 59 - 60° Conduction Angle. Fi_gure 60 — 45° Conduction Angle.
Upper: I, 50 mA / div. Upper: Iy, 50 mA / div.
Lower: V|y, 200 V, 5 ms / div. Lower: V)y, 200 V, 5 ms / div.
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13.2 HAHEHRDERE

Input: 230 VAC, 50 Hz
Output: 41 V LED Load
Dimmer: MERTEN 572499 400 W

Trigger  Displa) es Help Trigger  Displa s Help
TPUT cu%v\
OUTPUT CURRENT
o e
INPUT VOLTAGE
P e == LT,
\ IHPUT VOLTAGE \ r \ \ \
o 7= = p—
e h pd \ e e
Measure P1:max(C1) P2min(C4) P3mean(C4) Pamax(C3) PEmax(c3) PE:mean(C3) Measure F1max(c) FZmince) F3mean(c) Famaxcy) FEmax(c3) Fomean(cy
walue 408.7 mA 341.02mA value 1809 mA 14581 mA
status Stalus v

LeCr .

Figure 61 — 160° Conduction Angle.
Upper: loyt, 100 mA / div.
Lower: V|\, 200 V, 5 ms / div.

Fi_gure 62 — 90° Conduction Angle.
Upper: lout, 100 mA / div.
Lower: V|y, 200 V, 5 ms / div.

Trigger Display Cursars es Help Trigger Display Cursars Help
UTPLIT CLRRENT UTPLIT CURRENT
e | e e e
LT VoL TAGE
A, b A,
G Y Y NeUT OLTAGE
/ / o ! = e
b o
Measure P1mEX(CT) P2MINGH  PImean(ce) PAMAXC3H Psmax(C3)  PEmean(cd Measure Prmax(Ct) PZminC#)  PImean(Cd) Pamax(cd) Psmax(C3)  PBmean(Cy
valug 769 ma 5331 mA value 431 ma 3598 ma
status status

Figure 63 — 60° Conduction Angle.
Upper: loyt, 100 mA / div.
Lower: V)y, 200 V, 5 ms / div.

00 1y

Figure 64 — 45° Conduction Angle.
Upper: lout, 100 mA / div.
Lower: V|, 200 V, 5 ms / div.
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14 =& EMI
14.1 EvrF7vF

The unit was tested using LED load (~41 V Voyr) with input voltage of 230 VAC, 60 Hz at
room temperature.

\ :
SNSRSY )

Figure 65 — EMI Test Set-up with the Unit and LED Load Placed Inside the Cone.
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14.2 TXFEE
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1.17656420634 MHz
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MH=z

urement

LEVEL dBpVv

64.88 L1
64.05 N
52.59 N
46.39 N
52.43 L1
41.86 L1
51.18 T1
39.64 N
47.19 L1
34.39 N
37.93 L1
49.25 L1
4¢.18 L1
33.50 N
34.23 11
48.27 L1
34.09 L1
32.56 11
47.22 L1
47.16 L1

gnd
gnd
gnd
gnd
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gnd
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gnd
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agnd
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gnd
gnd
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DELTA LIMIT dB
-16.27

-8.77
-4.89
-5.54
-6.03
-4.81
-6.35
-8.80
-11.60
-8.06
-6.74
-9.81
-12.49
-11.76
-7.72
-11.90
-13.43
-8.77
-8.83

6DE

Figure 66 — Conducted EMI, 41 V LED Load, 230 VAC, 60 Hz, and EN55015 B Limits.
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15 AAY—IHER

The unit was subjected to £2500 V, 100 kHz ring wave and £500 V differential surge at
230 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.

Level I3 Injection INEEUE Test Result
V) Velizge Location th:\se e (Pass/Fail)
(VAC) @)
100 kHz Ring
+2500 230 L1, L2 0 Wave (500 A) Pass
100 kHz Ring
-2500 230 L1, L2 90 Wave (500 A) Pass
100 kHz Ring
+2500 230 L1, L2 0 Wave (500 A) Pass
100 kHz Ring
-2500 230 L1, L2 90 Wave (500 A) Pass
Level s Injection IS Test Result
V) Vel Location FEEe e (Pass/Fail)
(VAC) @)
+500 230 L1, L2 0 Surge (2Q) Pass
-500 230 L1, L2 90 Surge (2Q) Pass
+500 230 L1, L2 0 Surge (2Q) Pass
-500 230 L1, L2 90 Surge (2Q) Pass
2012-,12,21 05:44:22 — Normal 2012-12,21 06:30:16 — Normal
Stopped 3 q Sel?MS/s :Zﬂllsldiu Stopped 1 q . S00MS/s E20|15/diu
Edge Ey Edge £
Single Single
©.330kV 0.320kV
Ma)tE (C1) : 375.006U E Max (C2) 5835333U E
ax (C1) 358.333v
Max (CZ) 541.667V
Figure 67 — (+)500 V Differential Surge, 90°. Figure 68 — (+)500 V Differential Surge, 0°.
Upper: Vyik, 200 V / div. Upper: Vyik, 200 V / div.
Lower: Vpran, 200 V, 20 us / div. Lower: Vpran, 200 V, 20 us / div.
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2012-12-21 06:18:12 Normal 2012,12,21 06:25:21 Normal
Stopped i ? hi] i 500MS./s _20u5/diu Stopped i 9 hi] ] SGQMS/S ZONSAliv
Tz 100:1 : : : : : THZ 10071
0.200kUdiv : : : : : 0.200kU.d iv
.................................................. Full nc Full
Edge £y Edge £
single single
Y T T e T T R TR T | 0.32000 0.320kU
ax (c1:) 3666670 : ) ) ET (VR e T
Max (C2) 575.000V Max (C2) 541.667V
Figure 69 — (-)500 V Differential Surge, 90°. Figure 70 — (-)500 V Differential Surge, 0°.
Upper: Veyik, 200 V / div. Upper: Veyik, 200 V / div.
Lower: VDRAINv 200 V, 20 HS / div. Lower: VDRAIN! 200 V, 20 HS / div.
2012,12-21 06:33:40 Normal 2012,12-21 06:59:41 Normal
Stopped 14 1 SO0MS/S  20HsAie Stopped i 6 hi] ] SGQMS/S ZONSAliv
.................................................. THZ 10071 CHZ 10671
9.200kU div : : : : : 9.200kU div
Full ST S UOE SO U SO UUUOE SOUUUUUUN SOUUOURUOE SEUUPUUOOE SO OC__ Full
................ R F EHHA AT AT ] eage 5
single ] : : single
B : 9.320kV p 1 : 9.320kV
: Max (C1) :Eﬁﬁ.ﬁf.i?U H.ax (C2) 555;333U
ax (CI1) 366.667U
Max (C2) 558.333v
Figure 71 — (+)2.5 kV Ring Wave, 90°. Figure 72 — (-)2.5 kV Ring Wave, 90°.
Upper: Veyik, 200 V / div. Upper: Veyik, 200 V / div.
Lower: Vpran, 200 V, 20 us / div. Lower: Vpran, 200 V, 20 us / div.
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Date Author Revision | Description and Changes Reviewed
15-May-13 DS 1.0 Initial Release Apps & Mktg
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