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Figure 2 — Populated Circuit Board Photograph, Bottom.
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Figure 3 — Schematic.
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7 PoRIE

.. =2 AN O2E HF
7.1 FERPIRIER
Item | Qty Ref Des Description Mfg Part Number Mfg
1 1 BR1 1000 V, 4 A, Bridge Rectifier KBL10-E4/51 Vishay
2 1 C1l 220 nF, 305 VAC, Film, X2 R4631322000M2M Kemet
3 1 c2 10 uF, 450 V, Electrolytic, (12.5 x 20) EKMGA451ELL100MK20S U”'tegocr::em"
4 1 C3 470 nF, 630 V, Film ECQ-E6474KF Panasonic
5 1 C4 100 nF, 630 V, Film ECQ-E6104KF Panasonic
6 2 C5C13 10 nF, 1 kV, Disc Ceramic 562R5HKMS10 Vishay
7 2 C6 C14 100 pF, 10 V, Tant Electrolytic, C Case, SMD T491C107K010AS Kemet
8 4 cr %11()6(:15 2.2 uF, 50 V, Ceramic, Y5V, 1206 GRM31MF51H225ZA01L Murata
9 1 C8 22 nF, 50 V, Ceramic, X7R, 0805 ECJ-2VB1H223K Panasonic
0| a4 | %2247@5 100 nF, 50 V, Ceramic, X7R, 0805 CCO805KRX7RIBB104 Yageo
C11 C12 C17 | 2200 uF, 50 V, Electrolytic, Gen. Purpose, Nippon Chemi-
11 4 ci8 (16 x 35.5) EKMG500ELL222MLP1S Con
12 2 C19 C20 330 pF, 1 kV, Disc Ceramic 562R5GAT33 Vishay
13 1 c21 220 nF, 50 V, Ceramic, X7R, 1206 ECJ-3YB1H224K Panasonic
14 1 c22 220 nF, 50 V, Ceramic, X7R, 1206 12065C224KAT2A AVX
15 2 CY1CY2 1 nF, Ceramic, Y1 440LD10-R Vishay
16 2 CY4 CY5 2.2 nF, Ceramic, Y1 440LD22-R Vishay
1000 V, 1 A, Rectifier, Glass Passivated, DO- .
17 2 D1 D18 213AA (MELF) DL4007-13-F Diodes, Inc.
18 5 D2 D10 600 V, 3 A, Ultrafast Recovery, 75 ns, DO- UE5406-E3/54 Vishay
201AD
19 2 D3 D11 200 V, 3 A, Diode Schottky 1 A 200 V, SMB SK3200B-LTP c Micro
ommercial
20 4 D4 B$3D12 75V, 0.15 A, Fast Switching, 4 ns, MELF LL4148-13 Diodes, Inc.
21 | a | P°2IPM | 250v,0.2A Fast Switching, 50 s, SOD-323 BAV21WS-7-F Diodes, Inc.
22 | a | PP2IP® | 250,40 A Schottky, TO-220AC MBRA40250G On Semi
23 1 F1 5A, 250V, Slow, TR5 37215000411 Wickman
24 1 L1 33 mH, 0.8 A, Common Mode Choke ELF-18D650H Panasonic
3.5mm x 11.4 mm, 144 Ohms at 100 MHz, #22 .
25 1 L2 AWG hole, Ferrite Bead 2761008112 Fair-Rite
26 1 Q1 PNP, Small Signal BJT, 40V, 0.2 A, SOT-23 MMBT3906LT1G On Semi
27 1 Q2 NPN, Small Signal BJT, 40 V, 0.2 A, SOT-323 MMST3904-7-F Diodes, Inc.
28 2 R1 R2 2 MQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ205V Panasonic
29 1 R3 1.5 MQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ155V Panasonic
30 2 R4 R28 10 Q, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ100V Panasonic
31 3 R5 R6 R20 1.00 MQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF1004V Panasonic
32 2 R7 R21 2.00 MQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF2004V Panasonic
33 2 R8 R22 24.9 kQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF2492V Panasonic
34 2 R9 R23 5.1 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ512V Panasonic
35 2 R10 R24 13 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ133V Panasonic
36 2 R11 R25 200 Q, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF2000V Panasonic
37 1 R12 97.6 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF9762V Panasonic
38 2 R13 R27 51 Q, 5%, 1/4 W, Carbon Film CFR-25JB-51R Yageo
39 2 R14 R18 20 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ203V Panasonic
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40 2 R15 R29 100 Q, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ101V Panasonic
41 1 R16 3 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ302V Panasonic
42 1 R17 33 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ333V Panasonic
43 1 R19 1 MQ, 0.1%, 1/4 W, Metal Film RC55Y-1MOBI Welwyn Comp
44 1 R26 97.6 kQ, 1%, 1/4 W, Metal Film MFR-25FBF-97K6 Yageo
45 1 RV1 320V, 80 J, 14 mm, RADIAL V/320LA20AP Littlefuse
46 2 Ul U2 LinkSwitch-PH, eSIP LNK420EG |nt§§r\g§crms
47 2 VR1 VR4 200 V, 1500 W, TVS, GP-20 1.5KE200A-E3/54 Vishay
48 2 VR2 VR5 5.6 V, 5%, 150 mW, SOD-323 MAZS0560ML Panasonic
49 1 VR3 39V, 5%, 500 mW, DO-213AA (MELF) ZMM5259B-7 Diodes, Inc.

E
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Customer Apps\YR 2011-PROJECTS\DER-291 1 |61-00075-00 0.062" THK 1
2x 75W STREETLIGHT LNK410\Heatsinks 2 [60-00016-00 TERMINAL, EY1E9LET ZIERICK PN 2
® UNLESS OTHERWISE SPECIFIED: \E .
EPOIVER s [ ong oz Power Integrations
BREAK SHARP EDGES TOLERANCES: . z : TILE:
The produd {,ﬁ ;ﬁgﬁg:ﬂ::yggs PART TO BE CLEANED & FREE OF DIRT, :';(xl(;l RACHEG ;:z::,[;ay
hemn including circuits exfermlfolhe OILOR DEBRFS 00 3001 - HEATSINK, FAB, DIODE WITH
S XXXX £0.005 MFG APPR.
Erq covered by one or more U.S. and ‘orelgn BRKTS, PI CUSTOM
raienls or pderllaly by pending U. S.und ASVETILS QA
Tzwerl;'ﬂegtduo'n’; A comgld’e"lsldo& Power [ Nexi Asst BAIERIAL . SIZE [DWG. NO. REV
1 lons s ma foun:
WW.WQW""‘""’:W 4 USED ON [W A 6 ] '00075‘0] O I
:mp:iofuwzg;llk E‘mcmﬂ APPLICATION [ DO NOT SCALE DRAWING SCALE: 1:1 I R I SHEET 1 OF 1
5 ! 4 ! 3 ! 2 ! 1
E Power Integrations
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8.1.3 faytl = AR AFEEH, AL

-] (<]
(FOR ASSEMBLY REFERENCE) . DESCRIPTION Qry.
N 1 Je1-0007500 | FEAISINK, CUSTOM, AL |
2 |75-00009-00 SCREW A;\(Aé/:{-lgl\ég PHIL 4-40 4
3 |75-00069-00 NUT,HEXg(LE"}\’1_6IE-32, ZINC 4
F:\Apps_Files\Apps_Personal\Strategi 5 || (SR8 - T‘g_éégggoﬂm 4
H 'l el Jit C
Customer Apps\YR 2011-PROJECTS\DER-291 6 |75-00071-00 WASHER NYLﬁN SHOULDER 4
2x 75W STREETLIGHT LNK410\Heatsinks = I
8 |66-00079-00 THERMAL zélDOgg 220 .009 4
® UNLESS OTHERWISE SPECIFIED: NAME DATE ]
EMWER TEOVE P BT DIMENSIONS ARE IN INCHES. DRAWN BY: JNG |081711 Power Integratlons
INTEGRATIONS ZMMoC8 L‘?LZM ks oo [ cHeckmD Y TE
PART TO BE CLEANED & FREE OF DIRT, XX
L’;‘ﬁ;°ﬁ.“§'§.’;‘é‘;‘:’:“§?"§é‘:ﬂ:f'ﬂ:ﬂ OlL OR DEBKRS 00cs00 " HEATSINK, ASSY, DIODE WITH
c::eruedbyomormonus.und‘orelgn o - BRKTS, DER29], Pl CUSTOM
tents or by g US. und ASVETILS QA
Pet;\:'gr Ir?l:’gmﬁons A complete list of Power NEXT ASSY (DRATCRIAL . SIZE |DWG. NO REV
ilntegrations' patents may g found at . :
W poweii com i A| 0007502 | 01
ight 2011, Power Int i WEIGHT:
ary and Confidential APPLICATION [ DO NOT SCALE DRAWING SCALE: 1:2 I I SHEET 1 OF 1
5 ! 4 ! 3 ! 2 ' 1
Power Integrations g
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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8.2 eSIP g

8.2.1 eSIP frZ A [l

2.965

2.779

T—T

iy

R.031
2 TOP VIEW

@.140

(2x)
FRONT VIEW

RIGHT SIDE VIEW

-

— I.07641

N
T

P=POWER
INTEGRATIONS

F:\Apps_Files\Apps_PersonalStrategic
Customer Apps\YR 2011-PROJECTS\DER-
2x 75W STREETLIGHT LNK410\Heatsinks

du ot
10 the product and transfomer consly
by one or more U.S. and foreign patents or

1.404
350 1.600
2,903
2,965
S ] =T Power Integrations
AL oy TITLE:
AT DWE . SRS
'N. DIODE, W/MT, BRKTS
Hon) maf be.covered
m’?;ﬁzﬁ;ﬁiﬂw L SUE [DWG. NO. (133
£ B| 410007200 | O
AFFUCATION SCALE: 1:1 [N [ SHEET1 OF 1
:

E
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8.22 eSIP vZH Yli

FOR COMPLETED ASSEMBLY
! | SEE 61-00074-02
(@) (@]
FABRICATOR TO INSTALL
ITEM 2 AS SHOWN
ITEM PART
NO NUMBER DESCRIPTION QTY.
1 [61-00074-00] FEATSINK CUSTON, AL3003, |
2 |40-00016-00 TERMINAL, EY1E9LOET, ZIERICK PN 2
® UNLESS OTHERWISE SPECIFIED: NAME | DATE .
g m WER S DIMENSIONS ARE IN INCHES DRAWN BY: JNG (081711 Power Integratlons
INTEGRATIONS =2"oc ANGUAR MAGHS 0% | cHECKED BY: TMLE:
e Tl - M P B
mcavemdbyoneofmoml.ls.and‘orelgn s " - ’
f” olan pchr\' applcn'rons uul Jned lo COMMENTS:
ons. A ete list of Power | rexi Assy (DRATCRIAL SIZE [DWG. NO. REV
|IMog lons pc'eds moy e found at
www.powerint.com USED ON IT'W A 61-00074-01 01
MZgJ‘ld (P:mmﬁi APPLICATION [ DO NOT SCALE DRAWING SCALE: 111 I ik l SHEET 1 OF 1
¥ T T T
5 4 3 2 1
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8.2.3 eSIP A AL

N
(FORT ASSEMBLY REFERENCE) X
TEM[ _PART
(8) N DESCRIPTION Qry.
HEATSINK, CUSTOM, AL3003,
0.062" THK

A

1 |61-00074-00 1
2 |10-00568-00 LINKSWITCH, LNK410EG,eSIP 2
3 75-00001-00 SCREW MACHE'E-FHTL 4-401/4 2
4 |75-00069-00( NUT,HEX,KEP4-32, ZINC PLATE 2
. 9 . 5 [75-00165-00 WASHER FLAT, # 6, SS 2
F:\Apps_Files\Apps_Personal\Strategic : 2 80
Customer AppS\VR 2011-PROJECTS\DER-291 7 |6siooozago| THERVALTARE DRUBLESEL: | 5
x 75W STREETLIGHT LNK410\Heatsinks
EDGE CLIP, 20.76mm Lx 8 mm
8 |60-00042-00 WX 0.015mm THK 2
® UNLESS OTHERWISE SPECIFIED: NAME DATE (]
MWER e DIMENSIONS ARE IN INCHES DRAWN BY: JNG 081611 Power Integratlons
INTEGRATIONS 7o ANGUAR MACHS 0730 | CHECKED Y THLE:
R g crcis ol to e | SiCoRDER <>+ FEOTOR oGt - HEATSINK, ASSY,eSIP WITH BRKTS
ﬁ?&e&'&dw one or more U.S. and ‘or"ggyn . . — DER291, PI CUSTOM
roi:nis or p:erli*y by pending u.}..und ASVETILS QA .
Fwogr::l‘r'ﬂp:'g.mhon; A com| df“id;& :ower NEXT ASSY BAIERIAL . SIZE IDWG. NO. REV
W powericom” Y o° 2" - = A| 610007402 | O
Pty G Commay AICATON [ oo vor sca oxavm SCALE: T3l [ [ SHEET 1 OF 1
T T T T
5 4 3 2 1
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0 AMEEY Fﬁ
9.1 ,ﬁ%ﬁﬁ/’
1 o 11,12
WDG4-Pri2 WDG3-Secondary
28T #24 AWG 14T #22 TIW x4
3 o 7.8
3 —— 5
WDG1-Pri1 WDG2-Bias
T #32 AWG x3
28T #24 AWG
2 = 4

Figure 5 — Transformer Electrical Diagram.

02 frRHL
Electrical Strength 1 second, 60 Hz, from pins 1-6 to pins 7-12 3000 VAC

Pins 1-2, all other windings open, measured at
100 kHz, 0.4 Vgys 1186 uH, +/-10%

Resonant Frequency Pins 1-2, all other windings open 1700 kHz (Min.)
Pins 1-2, with pins 7-12 shorted, measured at
100 kHz, 0.4 Vgys

Primary Inductance

Primary Leakage Inductance 7 uH (Max.)

9.3
Iltem Description
[1] Core:PC444; PQ3230.
[2] Bobbin:RPQ3230 Vertical, 6+6 Pins.
[3] Magnet Wire:#24 AWG.
[4] Magnet Wire:#33 AWG.
[5] Magnet Wire:#22 AWG Triple-insulated Wire.

[6] Tape:3M 1298 Polyester Film, 17.7 mm Width.
[7] Tape:3M 1298 Polyester Film, 36 mm Width.
[7] Tape:3M 1298 Polyester Film, 10 mm Width.
[8] Varnish.

Power Integrations g
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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0.4 BEEDEN

@ O OOOOOCOO | wes ermanzagr _sossuc

00000000000
900000000000
n—— QO@@ O O O O OO )

T OOO )| | e o
3
‘OQOOO@O@Q@ WDL (Primaryl); 28T — #24AWG

1

7,8

WD3 (1% Secondary): 14T — 4x#22 TIW

—

Figure 6 — Transformer Build Diagram.

9.5 @%&?fﬁ

Bobbin Preparation Position the_bobbin such that the pi'ns are on the left side of the bobbin
chuck.Machine rotates in forward direction.

WDG1 Start at pin 2; wind with firm tension 28 turns of item [3] from left to right.Finish at
Primary 1 pin 3.

Insulation 2 layers of tape [6] for insulation.
WDG2 Start at pin 5; wind with firm tension 9 trifilar turns of item [4] from left to
Bias right.Finish at pin 4.
Insulation 2 layers of tape [6] for insulation.

WDG3 Start at pin 11 and 12; wind with firm tension 14 quadfilar turns of item [5] in
Secondary continuously in three layers.Finish at pin 7 and 8. Termination is 2 wires per pin.
Insulation 2 layers of tape [6] for insulation.

WDG4 Start at pin 3; wind with firm tension 28 turns of item [3] from left to right.Finish at
Primary 2 pin 1.

Insulation 3 layers of tape [6] for insulation.
Taoi Add 1 layer of tape [7] on the bottom side of the transformer to isolate the core to
aping : . )
secondary and primary pins.Refer to the figures below.
Assemble core Assemble and secure the cores with 3 layers of tape [7].
Finish Varnish transformer assembly.

Power Integrations

Tel:+1 408 414 9200 Fax: +1 408 414 9201
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0.6 BPEEE L FEEAHT:

Step 1. Position the core at the center of 60 mm X 36 mm polyester film
tape [7]

Step 2. Fold both ends of the tape into the sides of the core as shown in
the illustration.Make sure that no excess tape higher than the core.

Step 3. Fold the tape in the 4 corners of the core.Extend the folding
down to the bottom of the tape until it locks.

Step 4. Cut the center of the bottom tape on its 2 sides.

Step 5. Fold the tape into the legs of the core as shown in the
illustration.Same procedure is applied to the other side of the core.

Power Integrations g
Tel:+1 408 414 9200 Fax: +1 408 414 9201
Page 23 of 50 www. powerint.com



DER-291 150 W Street Light LED Driver Using LNK420EG 19-Oct-12

Step 6. Insert the wrapped core into the bottom side of the bobbin.Make
sure that the tape is inserted between the core and the bobbin as shown
in the figure.

Step 7. Grind the top portion of the core to set the inductance as
required.Assemble and fix the cores as shown in the illustration.Varnish.

Step 8. Add 1 turn of copper shield as shown in the illustration.Solder
the end of the copper shield.Varnish.

Figure 7 — Core Wrapping lllustration.

E Power Integrations
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10 AVEREERT R A

SCOC_Linkswieh LinkSwitch-PH_040812: Flyback
= ! i INPUT INFO OUTPUT UNIT Transformer Design Spreadsheet
Copyright Power Integrations
2012
ENTER APPLICATION VARIABLES
N . Select 'YES' option if dimming is
Dimming required e NO required.Otherwise select 'NO'.
VACMIN 184 184 \ Minimum AC Input Voltage
VACMAX 277 277 Vv Maximum AC input voltage
fL 50 Hz AC Mains Frequency
VO v Typical output voltage of LED string at full
33.00 33 load
VO_MAX 36.30 V Maximum expected LED string Voltage.
VO_MIN 29.70 \ Minimum expected LED string Voltage.
V_OVP 38.50 V Over-voltage protection setpoint
10 2.10 2.10 A Typical full load LED current
PO 69.3 W Output Power
n 0.8 Estimated efficiency of operation
VB 20 Vv Bias Voltage
ENTER LinkSwitch-PH VARIABLES
LinkSwitch-PH LNK420 Universal | 115 Doubled/230V
Chosen Device LNK420 Pg‘ﬁ’fr 79W 74W
- Select "RED" for reduced Current Limit
Current Limit Mode e FULL mode or "FULL" for Full current limit mode
ILIMITMIN 4.90 A Minimum current limit
ILIMITMAX 5.70 A Maximum current limit
fS 66000 Hz Switching Frequency
fSmin 62000 Hz Minimum Switching Frequency
fSmax 70000 Hz Maximum Switching Frequency
[\ 78.4 UA V pin current
RV 4.00 4 M-ohms Upper V pin resistor
RV2 1.402 M-ohms Lower V pin resistor
IFB 180.00 180.0 uA FB pin current (85 uA < IFB < 210 uA)
RFB1 94.4 k-ohms FB pin resistor
VDS v LinkSwitch-PH on-state Drain to Source
10 Voltage
Output Winding Diode Forward Voltage
VD \% Drop (0.5 V for Schottky and 0.8 V for PN
0.50 diode)
VDB 0.70 V Bias Winding Diode Forward Voltage Drop
Key Design Parameters
KP Ripple to Peak Current Ratio (For PF > 0.9,
0.53 0.53 0.4<KP< 0.9
LP 1186 uH Primary Inductance
VOR 133.00 133 V Reflected Output Voltage.
Expected Average Output current is outside
Expected IO (average) A 5% tolerance band.Change IFB to 206 for
Info 1.90 better current regulation set-point
KP_VACMAX 0.65 Expected ripple current ratio at VACMAX
TON MIN us Minimum on time at maximum AC input
- 3.84 voltage
PCLAMP 0.78 W Estimated dissipation in primary clamp
11 ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES
Core Type PQ3230 PQ3230
. PQ3230/
Bobbin 12pins
AE 1.6700 1.67 cm”2 Core Effective Cross Sectional Area
LE 7.5000 7.5 cm Core Effective Path Length
AL 4500.0 4500 nH/T"2 Ungapped Core Effective Inductance
BW 17.0 17 mm Bobbin Physical Winding Width

Power Integrations g
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Safety Margin Width (Half the Primary to

M 0 mm Secondary Creepage Distance)
L 2.00 Number of Primary Layers
NS 14 14 Number of Secondary Turns
DC INPUT VOLTAGE PARAMETERS
VMIN 260 V Peak input voltage at VACMIN
VMAX 392 Vv Peak input voltage at VACMAX
CURRENT WAVEFORM SHAPE PARAMETERS
DMAX 0.35 Minimum duty cycle at peak of VACMIN
IAVG 0.48 A Average Primary Current
P A ngk Primary Current (calculated at
2.42 minimum input voltage VACMIN)
IRMS A Prjmary R‘MS Current (calculated at
0.83 minimum input voltage VACMIN)
TRANSFORMER PRIMARY DESIGN PARAMETERS
LP 1186 uH Primary Inductance
NP 56 Primary Winding Number of Turns
NB 9 Bias Winding Number of Turns
ALG 384 nH/T"2 Gapped Core Effective Inductance
Maximum Flux Density at PO, VMIN
BM 3089 Gauss | gy<3100) /
BP 3603 Gauss Peak Flux Density (BP<3700)
AC Flux Density for Core Loss Curves (0.5
BAC 818 Gauss X Peak to Peak); (
Ur 1608 Relative Permeability of Ungapped Core
LG 0.50 mm Gap Length (Lg > 0.1 mm)
BWE 34 mm Effective Bobbin Width
oD Maximum Primary Wire Diameter including
0.61 mm insulation
INS mm Estime}ted Total Insulation Thickness (= 2 *
0.07 film thickness)
DIA 0.54 mm Bare conductor diameter
Primary Wire Gauge (Rounded to next
AWG 24 AWG smaller standard AWG value)
CM 406 Cmils Bare conductor effective area in circular mils
11l DECREASE CMA (200 < CMA < 600)
CMA Cmils/Amp | Decrease L(primary layers),increase
490 NS,smaller Core
LP_TOL 10 10 Tolerance of primary inductance

TRANSFORMER SECONDARY DESIGN PA

RAMETERS (SINGLE OUTPUT EQUIVALENT)

Lumped parameters

ISP 9.60 A Peak Secondary Current
ISRMS 4.16 A Secondary RMS Current
IRIPPLE 3.60 A Output Capacitor RMS Ripple Current
CcMS Cmils S_econdary Bare Conductor minimum
833 circular mils
Secondary Wire Gauge (Rounded up to
AWGS 20 AWG next larger standard AWG value)
Secondary Minimum Bare Conductor
DIAS 0.81 mm Diameter
Secondary Maximum Outside Diameter for
ODS 1.21 mm Triple Insulated Wire

VOLTAGE STRESS PARAMETERS

Estimated Maximum Drain Voltage

VDRAIN \% assuming maximum LED string voltage
660 (Includes Effect of Leakage Inductance)
Output Rectifier Maximum Peak Inverse
PIVS \% Voltage (calculated at VOVP, excludes
137 leakage inductance spike)
Bias Rectifier Maximum Peak Inverse
PIVB \% Voltage (calculated at VOVP, excludes
84 leakage inductance spike)
FINE TUNING (Enter measured values from prototype)
V pin Resistor Fine Tuning
RV1 [ | [ 400 | M-ohms [ UpperV Pin Resistor Value

E Power Integrations
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RV2 1.40 M-ohms Lower V Pin Resistor Value

VAC1 115.0 V Test Input Voltage Conditionl

VAC2 230.0 Vv Test Input Voltage Condition2

10_VAC1 2.10 A Measured Output Current at VAC1

I0_VAC2 2.10 A Measured Output Current at VAC2

RV1 (new) 4.00 M-ohms New RV1

RV2 (new) 1.40 M-ohms New RV2

vV OV v Typical AC i_nput V(_)Itage at which OV
- 325.6 shutdown will be triggered

Ny, v Typical AC input voltage beyond which
— 72.4 power supply can startup

FB pin resistor Fine Tuning

RFB1 97.6 98 k-ohms Upper FB Pin Resistor Value

RFB2 1E+012 k-ohms Lower FB Pin Resistor Value

VB1 18.0 V Test Bias Voltage Condition1

VB2 22.0 Vv Test Bias Voltage Condition2

101 2.1 2.10 A Measured Output Current at Vb1

102 2.10 A Measured Output Current at Vb2

RFB1 (new) 97.6 k-ohms New RFB1

RFB2(new) 1.00E+12 k-ohms New RFB2

Page 27 of 50
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11 35F%H

The following data was measured using 3 sets of loads (30 V, 33 V, and 36 V).Refer to
the table on Section 12.6 for the complete set of data values.All measurements were
performed open frame at room temperature.

11.1 =%

93.5

-=p=30 V
=B=33 V
=36

93.0 1

92.5 1

Efficiency (%)
©
N
o

91.5 1

91.0 1

90.5

175 185 195 205 215 225 235 245 255 265 275 285
Input Voltage (VAC)

Figure 8 — Efficiency vs. Line and Load.
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11.2 SEEELIRLE L

2200

=30 V
=3=33 V

==36 V
2180

2160

Load (mA)
N
H
N
o

N
=
N
o

2100

2080 ¢

2060

175 185 195 205 215 225 235 245 255 265 275 285
Input Voltage (VAC)

Figure 9 — Regulation vs. Line and Load.
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11.3 Zffs[Agy

0.990
-p=30 V
=B=33 V
=36 V
0.985 +
S0.980 1
(&)
&
L
o
% 0.975
Q- ’
0.970 =«
0.965

175 185 195 205 215 225 235 245 255 265 275 285
Input Voltage (VAC)

Figure 10 — Power Factor vs. Line and Load.
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11.4 A-THD
35

| |
==36 V
=2=33 V
-=p=30 V

30

25

|

THD (%)

=
ol

10

175 185 195 205 215 225 235 245 255 265 275 285
Input Votlage (VAC)

Figure 11 — A-THD vs. Line and Load.
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11.5 ,ﬁ,‘f&&}é‘fﬁ’ﬂf

11.5.130 V LED gI#b

35

B Limit
= Measured

30

= N N
(3] o (63}

Harmonic Content (%)

=
o

2 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order

Figure 12 — Input Current Harmonics.Class C EN61000-3-2.
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11.5.233 V LED g1#k

35
W Limit
= Measured

30 ¢
8{125 s
5
£ 20 1
(@]
©)
O
'c 15 s
o
£
(Y]
I 10 ¢

5 s

0 «

2 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order
Figure 13 — Input Current Harmonics.Class C EN61000-3-2.
Power Integrations g
Tel:+1 408 414 9200 Fax: +1 408 414 9201
Page 33 of 50 www.powerint.com



DER-291 150 W Street Light LED Driver Using LNK420EG 19-Oct-12

11.5.336 V LED g1#k

35

W Limit
= Measured

30 1

= N N
6] o (3]

Harmonic Content (%)

=
o

2 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order

Figure 14 — Input Current Harmonics.Class C EN61000-3-2.
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11.6 JZeerF

All measurements were taken with the board at open frame, 25 °C ambient, and 50 Hz

line frequency

11.6.1 [EE% ¥R - 30 V LED {18k
Input Input Measurement Load Measurement CH1 Load Measurement CH2 Calculation
VAC Freq Vin Iin Pin PE %ATHD Vour lour Pour Vour lour Pour ProtaLcay) Efficiency
| (Vews) | (H2) | (Vews) | (MAgws) | (W) (Vo) | (MA) | (W) | (Voo | (MAp) | (W) W) (%)
184 50 184.66 | 742.70 | 135.13 | 0.985 16.56 29.56 | 2124.70 | 62.95 | 28.91 | 2087.90 | 60.51 123.46 91.18
220 50 220.83 623.30 135.05 | 0.981 18.20 29.47 | 2137.70 | 63.14 | 28.86 | 2099.60 | 60.75 123.88 91.58
230 50 230.93 594.45 134.47 | 0.980 18.61 29.39 | 2133.70 | 62.84 | 28.82 | 2097.10 | 60.58 123.42 91.66
240 50 24097 | 567.80 | 133.80 | 0.978 19.26 29.33 | 2127.90 | 62.54 | 28.78 | 2092.40 | 60.36 122.90 91.75
277 50 278.19 | 484.35 | 130.68 | 0.970 21.57 29.24 | 2083.50 | 61.04 | 28.71 | 2051.40 | 59.03 120.07 91.79
11.6.2 HE¢%rF] - 33 V LED F,JE&
Input Input Measurement Load Measurement CH1 Load Measurement CH2 Calculation
VAC | Freq Vin In Py PE %wATHD | VYour lour Pour Vour lout Pour Protaica | Efficiency
| (Vews) | (HZ) | (Vews) | (MAgws) W) (Vog) | (MApc) (W) (Vog) | (MmAnpc) (W) (W) (%)
184 50 184.63 861.55 157.05 | 0.987 15.52 33.32 | 2156.20 | 71.97 | 33.36 | 2120.60 70.86 142.84 91.04
220 50 22091 | 723.05 | 157.13 | 0.984 17.10 33.31 | 2172.60 | 72.48 | 33.32 | 2135.20 | 71.26 143.75 91.53
230 50 230.90 | 690.20 | 156.59 | 0.983 17.50 33.28 | 2171.30 | 72.38 | 33.27 | 213350 | 71.10 143.48 91.65
240 50 240.99 659.25 155.90 | 0.981 17.99 33.25 | 2165.70 | 72.13 | 33.23 | 2128.10 70.83 142.96 91.71
277 50 278.27 562.10 152.42 | 0.974 20.30 33.18 | 2125.40 | 70.62 | 33.15 | 2089.20 69.37 139.99 91.84
11.6.3 JHE¢%rF] - 36 V LED F,JE&
Input Input Measurement Load Measurement CH1 Load Measurement CH2 Calculation
VAC | Freq Vin In Py PE wATHD | Vour lout Pour | Vour lout Pour | Protaicay | Efficiency
| (Vews) | (H2) | (Vrws) | (MAgws) W) (Vog) | (MApc) W) | (Vo) | (MApc) w) (%)
184 50 184.70 915.95 167.19 | 0.988 14.96 36.02 | 2157.80 | 77.84 | 35.87 | 2125.50 | 76.35 154.187 92.16
220 50 22092 | 767.10 | 166.90 | 0.985 16.59 35.82 | 2178.40 | 78.14 | 35.70 | 2143.60 | 76.65 154.787 92.65
230 50 230.97 730.15 165.90 | 0.984 17.03 35.65 | 2177.90 | 77.75 | 35.55 | 2143.20 | 76.30 154.054 92.79
240 50 241.06 696.30 164.91 | 0.983 17.50 35.51 | 2174.80 | 77.35 | 35.44 | 2138.20 | 75.88 153.233 92.87
277 50 278.34 | 592.65 | 160.99 | 0.976 19.81 35.36 | 2136.00 | 75.64 | 35.30 | 2101.30 | 74.27 149.914 93.08
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11.6.4277 VAC 50 Hz - 30 V LED gidid i erh|

\% Freq I (mA) P PF %THD
277 50.00 483.90 | 130.5400 | 0.9698 21.59
nth mA % Limit Remarks
Order | Content | Content >25 W

1 556.00

2 0.50 0.09% 2.00% Pass

3 91.70 16.49% | 29.09% Pass
5 34.80 6.26% 10.00% Pass

7 23.10 4.15% 7.00% Pass

9 12.10 2.18% 5.00% Pass
11 11.30 2.03% 3.00% Pass
13 7.40 1.33% 3.00% Pass
15 7.40 1.33% 3.00% Pass
17 6.20 1.12% 3.00% Pass
19 5.00 0.90% 3.00% Pass
21 5.20 0.94% 3.00% Pass
23 4.30 0.77% 3.00% Pass
25 4.60 0.83% 3.00% Pass
27 3.20 0.58% 3.00% Pass
29 2.60 0.47% 3.00% Pass
31 2.40 0.43% 3.00% Pass
33 2.10 0.38% 3.00% Pass
35 2.00 0.36% 3.00% Pass
37 1.40 0.25% 3.00% Pass
39 1.30 0.23% 3.00% Pass
41 1.60 0.29%

43 1.20 0.22%

45 2.80 0.50%

47 17.00 3.06%

49 16.50 2.97%

E
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11.6.5230 VAC 50 Hz » 33 V LED gidid i erh|

\ Freq I (mA) P PF %THD
277 50.00 562.10 | 152.4200 | 0.9744 20.32
nth mA % Limit Remarks
Order | Content | Content >25 W

1 648.50

2 1.00 0.15% 2.00% Pass
3 101.60 | 15.67% | 29.23% Pass
5 36.70 5.66% 10.00% Pass
7 25.30 3.90% 7.00% Pass
9 11.90 1.84% 5.00% Pass
11 12.10 1.87% 3.00% Pass
13 7.70 1.19% 3.00% Pass
15 8.30 1.28% 3.00% Pass
17 5.80 0.89% 3.00% Pass
19 450 0.69% 3.00% Pass
21 4,70 0.72% 3.00% Pass
23 3.60 0.56% 3.00% Pass
25 3.80 0.59% 3.00% Pass
27 2.90 0.45% 3.00% Pass
29 2.50 0.39% 3.00% Pass
31 2.30 0.35% 3.00% Pass
33 1.90 0.29% 3.00% Pass
35 2.00 0.31% 3.00% Pass
37 1.70 0.26% 3.00% Pass
39 1.60 0.25% 3.00% Pass
41 1.50 0.23%

43 1.70 0.26%

45 3.70 0.57%

47 17.70 2.73%

49 16.00 2.47%
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11.6.6 230 VAC 50 Hz - 36 V LED pi#id i e vk

\% Freq I (mA) P PF %THD
277 50.00 592.90 | 161.0600 | 0.9759 19.83
nth mA % Limit Remarks
Order | Content | Content >25 W

1 684.70

2 0.80 0.12% 2.00% Pass

3 104.80 | 15.31% | 29.28% Pass
5 37.30 5.45% 10.00% Pass

7 26.00 3.80% 7.00% Pass

9 12.20 1.78% 5.00% Pass
11 12.20 1.78% 3.00% Pass
13 11.50 1.68% 3.00% Pass
15 6.00 0.88% 3.00% Pass
17 6.00 0.88% 3.00% Pass
19 4.20 0.61% 3.00% Pass
21 4,70 0.69% 3.00% Pass
23 3.80 0.55% 3.00% Pass
25 3.80 0.55% 3.00% Pass
27 3.00 0.44% 3.00% Pass
29 2.70 0.39% 3.00% Pass
31 2.40 0.35% 3.00% Pass
33 2.20 0.32% 3.00% Pass
35 2.00 0.29% 3.00% Pass
37 1.90 0.28% 3.00% Pass
39 1.70 0.25% 3.00% Pass
41 1.80 0.26%

43 1.50 0.22%

45 3.80 0.55%

47 16.90 2.47%

49 17.40 2.54%
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12 W7

12.1 fiy B

e Vertical Timebase Trigger Display Cursors

Measure Math Analysis  Utlities  Help

-
Measure P1rms(C1) P2:ms(C2) P3Imean(F1) Pa--- PS:--- P6--- PT--- P8---
value 1849V 921 mA
status v v
500 mA/div| 10.0 ms/div] Stop -10 mA|
0 mA offset) 100MS 10MS/s|Edge  Positive
LeCroy 81242012 53432 PM

Figure 15 - 184 VAC 50 Hz, Full Load.
Upper:Vy, 200 V
Lower:l,y, 0.5 A/ div.,10 ms / div.

Measure Math Analysis Utiities Help

File Vertical Timebase Trigger Display Curso

A
Measure P1rms(C1) P2rms(C2) P3mean(F1) Pé--- PS:--- P6--- PT--- P8---
value 2398V T1NmA
status v v
500 mA/div| 10.0 ms/div| Stop -10 mA|
0 mA offset] 100MS 10MS/s|Edge  Positive
LeCroy 812412012 5:36:47 PM

Figure 17 — 240 VAC 50 Hz, Full Load.
Upper:V\y, 200 V
Lower:l,y, 0.5 A/ div.,20 ms/ div.

File Vertical Timebase Trigger

A
Measure P1rms(C1) P2:ms(C2) P3mean(F1) P4--- P5--- P6--- - . nal
value 2208V T11mA
status v v
500 mA/div| 10.0 m: Stop -10 mA|
0 mA offset} 100MS 10MSisjEdge  Positive]
LeCroy 812412012 5:35:25 PM

Figure 16 — 220 VAC 50 Hz, Full Load.
Upper:Vy, 200 V
Lower:l,y, 0.5 A/ div.,10 ms / div.

Trigger Display Cursors Measure Math Analysis Utiiies Help

File Vertical Timebase

i
Measure P1rms(C1) P2ims(C2) P3Imean(F1) P4--- P5--- P6--- PT=-- PB---
value 27170V 606 mA
status v v
(fimebase 004 (Trigger (M)
200 Vidiv| 10.0 msidiv] Stop -10 mA|
0.0V offset] 100MS 10 MSis]Edge Positive}
LeCroy 812412012 6:46:53 PM

Figure 18 — 277 VAC 50 Hz, Full Load.
Upper:V\y, 200 V
Lower:l,y, 0.5 A/ div.,10 ms / div.
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File Verical Timebase Trigger Display Cursors Measure Math Analysis Ubiities Help

12.2 JREG R A

Vertical Timebase Trigger Display Cursors Measure Math Analysis Utlities

Measure PImax(C2)  P2max(C4) P3--- P4--- P5--- PB--- P7--- P8---

value 246A 492v Measure P1max(C2) P2max(C4) P3-- P4--- P5--- P6--- P7--- P8---
status v v value 2 63 A 627 \'

(Timebase 000 m3 (Trigger  GHEN) g ——
1.00 A/div| 1.00 AVdi 2.00ms/ imebase 0.00 md (Trigoer  GEM)
1.000 A of st] 5.00 psidi i 1.00 A/div| 1.00 A/dit 2.00 msidiv] Stop 596 V|
LeCroy 812412012 65,4450 PN 1.000A ofsi 5.00 ps/di 2.00MS 100 MSisJEdge  Positivel
LeCroy 812412012 6:43:11 PM

Flgure 20 — 277 VAC 50 Hz, Full Load.

Upper:lpran: 1 A/ div.
Lower:Vpran, 200V, 2 ms / div.

Figure 19 — 184 VAC 50 Hz, Full Load.

Upper:lpran: 1 A/ div.
Lower:Vpran, 200 V, 2 ms / div.

123 JAGEA PP =

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utiities Help File Vertical Timebase Trigger Display Cursors
drgin .
fdrain
vas vds
I
| IS = s | >,
s TR —
2 i
2 | I J h
Measure &l maxu) P2max(C4) P3- P4- P5--- PG~ P7--- Pg---
425\ Measure PImax(C2)  P2maxiC4) P3=-- P4--- P5--- PE--- P7--- Pg---
value 6.02A 597V

value

status
[[imeaze 000 m3 Tigger @HEm) o v -
200 Vidi 2.00 Aldi 200ms/divfStop 940 mAl imebase 000 ™4 Trigger _ GAED)
-600.0 V ofst} 5.00 ps/di 200MS 100 MS/s]Edge  Positive] 200 Vidiv| 2.00 A/dit 2.00 msidiv] Stop 940 mA
-500.0 V ofs!} 5.00 ps/di 200 MS 100 MSis]Edge  Positive]

LeCroy TR TSN LeCroy 812412012 7:12:56 PM
Figure 21 — 184 VAC 50 Hz., Full Load Start-up. Figure 22 — 277 VAC 50 Hz., Full Load Start-up.

Upper:lpran, 2 A/ div. Upper:lpram, 2 A/ div.
Lower:Vpran, 200 V, 2 ms / div. Lower:Vpran, 200V, 2 ms / div.
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2.4 il FARSERG B

I e
ANAARAAAAN

MWWV

-
= i @
Measure Pimean(C3) P2mean(C2) P3mean(F1) P P8 P6--- PP P8--- Y
value 3582V 21544 7730w Measure PImean(C3) P2mean(C2) P3Imean(F1) P4--- P5--- P6--- P7--- Pg:---
status v v v value 3610V 21354 T7.45W
F1 zoom((C2" (Timebase 0.0 m3 Trigger EAEN) fati . & v "
5.00 Vidi| 20,0 Widiv 200ms/div|Stop  940mA| F1 zoom((C2*.| (Timebase 0.0 m4 (Trigger CAED)
20,00 V ofst] 200 msidiv 200Ms  10Ms/s]Edge Positive 500 Vidiy 20,0 Widiv 200msidiv|Stop 2150 A
812412012 7:54:03 PM -20.00 V ofs} 20.0ms/div 200MS 10 MSisJEdge  Positive]
LeCroy 812412012 7:54:58 PM

LeCroy
Figure 23 — 184 VAC 50 Hz., Max Load. Figure 24 — 277 VAC 50 Hz., Max Load.
Upper:Vouyr, 5V / div. Upper:Vour, 5V / div.
Middle:POUT, 20W / div. Middle:POUT, 20W / div.
Lower:loyt, 500 mA / div. Lower:loyt, 500 mA / div.

A

i

AR

-
§

P4--- P5--- P6--- PT--- PB---

P1mean(C3) P2mean(C2) P3mean(F1)
3198V 1603A 5987W

Pa--- P5--- PG~~~ PTee- Pg---

P1mean(C3) P2mean(C2) P3mean(F1)
3189V <1588A 5939w
status v

!
Measure

value
status v 4 v . o
F1 zoom((C2" mmm: (Trigger  EHER) o —
5.00 Vidiy 20,0 Widiv 00msidiv|Stop 940V F1 zoom((C2*.. ummm: (Trigger _ COED)
20,00V ofsl] 50.0ms/div 25ous 5aMg Edge _Positive 500 Vidiy 20,0 Widiv 0omsidfsp 940V,
U 50.0ms/div 250MS” 50MSs Edge _Positive

8/2412012 8:00:38 PM
A\ Trailing number(s) in the filename were truncated to allow auto-numbering

LeCroy
Figure 25 — 184 VAC 50 Hz, Output Rise. Figure 26 — 277 VAC 50 Hz, Output Rise.
Upper:Vour, 5V / div. Upper:Voyr, 5V / div.
Middle:Poyr, 20W / div. Middle:Poyr, 20W / div.
Lower:loyt, 500 mA / div. Lower:loyt, 500 mA / div.
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126 B985 - ESIHHRR ELE

asure Math Analysis Utilities Help

//‘/\,\/‘./ VAN NANASNANNNNANNANS NN

(Timebase -100mq (Trigger  GHED)
500ms/divfStop 940V
250 MS 50MSis]Edge  Positive)

82412012 8:09:10 PM

500 Vidiv
-20.00 V ofst]
LeCroy

Figure 27 — 184 VAC 50 Hz, Power-up.
Upper:VOUT_LEDl, 5V /div.
Lower:Vour.Lep2, 5V [/ div., 50ms / div.

12.7 /%47185;/5?7}%?

asure Math Analysis Utities Help

/\/\/\/\/\/\/\/\.’\/\/\/\/\/\f‘f NAANNNAAANAANNASN

=
wet

(Timebase -100ms (Trigger GRED)
S00msidv]Stop 940V
250MS_50MSis|Edge  Positive)

812412012 8:10:32PM

5.00 Vidiv|
-20.00 V ofst]
LeCroy

Figure 28 — 277 VAC 50 Hz, Power-down.

Upper:Vouyr..eps, 5 V / div.
LOWQr:VOUT_LEDz, 5Vv/ diV., 50ms / div.

i S Vout
il )
\l‘H“,Jtmll»ilh‘n.w. \||‘\ il L
Lot
= i
Measure P1max(C3) P2--- P3--- P4--- PS8 P6--- PP P8---
value 48, 6\
status

(Timebase_-595m4 Trigger _ |
200ms/giv|Stop 396V
2 oovom 200MS 1.0MSislEdge Positivel
82412012 8:19:33 PM

Flgure 29— 277 VAC 50 Hz, Output 1 Open.
Upper:Vour.Len1, 10 V / div.
Lower:loyt.Lep1, 500 mA, 200 ms / div.

i

fout
- -
Measure P1max(Cé) P2--- P3--- P4--- P5--- P6--- PT--- Pg---
value 49 93 v
status
500 mAVGiv|
-2.000 A ofst

LeCroy 812412012 8:24:26 PM

Figure 30 — 277 VAC 50 Hz, Output 2 Open.
Upper:Vour.Lep1, 10 V / div.
Lower:loyt.Lep1, 500 mA, 200 ms / div.
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12.8 fiil i a5 [t (U e

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

%
Measure P1:min(C4) P2:--- P3--- P4--- P5:--~ PG~~~ P7--- P8---
value -1921Vv
status v
Trigger _ GEM)
200MS 100 MS/s|Edge  Negative
LeCroy [ Triocer

Figure 31 — 277 VAC 50 Hz, Output Short.
Lower:Vpy, 50 V, 5 ms / div.
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13 FEIFREEPIERR
The unit was subjected to +2500 V, 100 kHz ring wave and £2000 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 IS Test Result
V) VBl Location Flizze 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
Input Co Injection
"o | volige | ecton | Tenase’ | ype | festFe
(VAC) (@)
+2000 230 L1, L2 0 Surge (2Q) Pass
-2000 230 L1, L2 90 Surge (2Q) Pass
+2000 230 L1, L2 0 Surge (2Q) Pass
-2000 230 L1, L2 90 Surge (2Q) Pass

E
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14 BrEGHIE!

Thermal performance was measured inside an enclosure with two 36 V LED loads with
no airflow.The thermocouple was attached to the body of the components.Temperature
stabilized after 2 hour.

184 VAC /50 Hz. | 230 VAC /50 Hz. | 277 VAC / 50 Hz.
DESCRIPTION (°C) °C) (°C)
Ambient Temperature 65 65 65
Input Bridge (BR1) 110.5 103.5 95.5
Transformer (T1) 78.6 81.3 82.6
Transformer (T2) 77.3 79.6 81.9
LNK-PH (U1) 119.7 116.3 114.2
LNK-PH (U2) 120.5 117.9 115.5
Output Diode (D17) 99.9 98.5 98
Output Diode (D9) 99.6 99.9 99.5
Output Diode (D16) 97.3 97.8 97.3
Output Diode (D8) 99.1 99 98.3
TVS (VR1) 110.9 105.2 102.7
TVS (VR4) 112.3 107.6 104
Block Diode (D3) 114.6 108.9 105.5
Block Diode (D11) 116.6 111.3 106.6

Power Integrations
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15 [t EMI &I
15.1 M0 EMI B2

The UUT is placed on a ground plane as shown below together with the LED load.

Figure 32 — EMI Measurement Set-up.
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15.2 @& EMI Kzt
// Power Integrations RBW kHz
@ 23.Aug 12 ?4;25 MT zoo ms

Att 10 dB AUTO

dBuv

EN550150Q LIMIT JHECK PASS

CLRWR

9 kHz 30 MHz

Figure 33 — 30 V LED Load, 230 VAC, 60 Hz, and EN55015 Limits.

ED
Tracel:

TraceZ:
Trace3: -——=
TRACE FREQUENCY ILEVEL dBuv DELTA LIMIT dB

2 Averages 38.64 N gnd

2 Averags 67.8353045788 kH= 40.85 N gnd

Z Averages 126.977840157 kH=z 48.68 L1 gnd

2 Average 130.825395651 kH= 50.77 L1 gnd

2 Averages 135.454986145 kH=z 55.87 N gnd

2 Average 137.45880568 kH= 53.71 N gnd

1 Quasi Peak 164.0527905903 kHz 47.12 N gnd -1l8.12
2 Average 165.693318812 kHz 40.45 L1 gnd -14.71
2 Average 196.231331718 kHz 48.41 L1 gnd —-5.35
1 Quasi Peak 198.193645035 kHz 56.59 Ll gnd =7.09
1 Quasi Peak 264 .49018761 kH=z 48.32 L1 gnd -12.9¢6
2  Average 264.45018761 kiH=z 39.23 L1 gnd -12.05
1 Quasi Peak 332.507282579 kHz 45.25 L1 gnd -14.13
1 Quasi Pesak 397.727746704 kHz 40.49 L1 gnd —-17.40
1 Quasi Peak 598.084042089 kHz 39.43 L1 gnd -16.5¢
1 Quasi Peak 7.715343688%94 MHz 40.79 L1 gnd -19.21
1 Quasi Peak 20.6615488204 MHz 52.62 N gnd =7.37
2 Average 20.06615%488204 MHz ad4.60 W gnd -5.39
1 Quasi Peak 28.9799739049 MHz 46.37 N gnd -13.62

Figure 34 — Scan Summary at 30 V LED Load, 230 VAC, 60 Hz, and EN55015 Limits.
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Power

23.Aug

EN55015H0Q

9 kHz

12 15:00

Integrations

Att 10 dB AUTO

RBW

MT

LIMIT CHEHEHCK

PASS

9 kHz

500 ms

30 MHz

Figure 35 — Line Conducted EMI, 36 V LED Load, 230 VAC, 60 Hz, and EN55015 Limits

EDIT PEAK LIST

Tracel: ENSE01E20

Tracel: ENS5015A

Tracel3: -

TRACE FREQUENCY

2 Average
2 Averadge 126.977840157 kH=z
2 Averadge 132.133649648 kH=z
1 Cuasi Feak 164.052790903 kH=z
2 Average 167.350252 kH=z
1 Cuasi Peak 200.175581485 XkH=z
2 Average 200.175581485 XkH=z
2 Average 264 .495018761 kH=
1 Quasi FPeak 267.135089486 kHz
1l Cuasi Feak 332.507282579 kHz
Z Averadge 332.507282579 kH=z
1 Cuasi Feak 466.367062279 kHz
1 Cuasi Peak 530.765215%795 XkH=z
1 Cuasi Feak T29.776191209 XkH=z
1 Cuasi FPeak 7.79249712583 MH=
2 Averadge 7.79245712583 MH=z
1 Quasi Peak 20.2548268017 MH=z
2 Averadge 20.2548268017 MH=
1 Cuasi Peak 26.7625196891 MH=z
2 Average 26.7625196891 MH=z

LEVEL dBuv

41
48

41
=5
43
41
=1

33
40
40
39
43
32

45
45

.29
.93
46,
47.
.25
.29
.22
.74
.30
16,
.55
.20
.56
.79
.47
.54
5z,
.25
.70
37.

48
91

06

99

87

Ll
)
i)

Ll

L1
N

Ll

Ll

Ll

Ll

Ll

L1

Ll

Ll

Ll

Ll

z =z =7 =

gnd
gnd
gnd
grnd
grnd
grnd
grnd
gnd
gnd
gnd
grnd
grd
grnd
gnd
gnd
gnd
gnd
grnd
gnd
grnd

DELTA LIMIT dB

-17.34
-13.83
-8.00
-5.07
-9.54
-9.90
-13.32
-15.83
-16.37
-15.43
-16.20
-16.52
-17.45
-7.00
-4.74
-14.2%
-12.12

Figure 36 — Scan Summary at 36 V LED Load, 230 VAC, 60 Hz, and EN55015 Limits.
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16 (S5 5%
Date Author Revision Description and Changes Reviewed
11-Nov-11 ME 1.0 Initial Release Apps & Mktg
19-Oct-12 JDC 2.0 Updated Test Results for LNK420EG Apps & Mktg
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No. 218 Tianmu Road West,
Shanghai, P.R.C. 200070
%;E;P' © +86-21-6354-6323
[@Er : +86-21-6354-6325

chinasales@powerint.com

s @)

3rd Floor, Block A,

Zhongtou International Business
Center, No. 1061, Xiang Mei Rd,
FuTian District, ShenZhen,
China, 518040

’F%}] © +86-755-8379-3243
[ © +86-755-8379-5828
P I
chinasales@powerint.com

p

Lindwurmstrasse 114
80337, Munich

Germany

e ¢ +49-895-527-39110
E{ngj 1 +49-895-527-39200
2

eurosales@powerint.com

HI%

#1, 14" Main Road
Vasanthanagar
Bangalore-560052

India

e 0 +91-80-4113-8020
@Esfj © +91-80-4113-8023
e

indiasales@powerint.com

AN

Via Milanese 20, 3".FI.
20099 Sesto San Giovanni
(M) Italy

?q:}', © +39-024-550-8701
[HiEr  +39-028-928-6009
F 2
eurosales@powerint.com

Fi

Kosei Dai-3 Building
2-12-11, Shin-Yokohama,
Kohoku-ku, Yokohama-shi,
Kanagawa 222-0033

Japan

HE T +81-45-471-1021
|;ﬁ“.1g1 © +81-45-471-3717
ik
japansales@powerint.com
mp

RM 602, 6FL

Korea City Air Terminal B/D,
159-6

Samsung-Dong, Kangnam-Gu,
Seoul, 135-728 Korea

HE] T +82-2-2016-6610
[EHE : +82-2-2016-6630
ki
koreasales@powerint.com
Fp

51 Newton Road,
#19-01/05 Goldhill Plaza
Singapore, 308900

e+ +65-6358-2160

Iﬁnq : +65-6358-2015

F 2
singaporesales@powerint.com

719

F, No. 318, Nei Hu Rd.,
Sec. 1
Nei Hu District
Taipei 11493, Taiwan R.O.C.
e ¢ +886-2-2659-4570
[EH © +886-2-2659-4550
A
taiwansales@powerint.com

O
1st Floor, St. James’s House
East Street, Farnham
Surrey GU9 7TJ
United Kingdom

| - +44 (0) 1252-730-141
[E“xﬂaf +44 (0) 1252-727-689
A

eurosales@powerint.com

Tt R FSE R
% 5k +1-408-414-9660

e 3,
= 5k +1-408-414-9760

Power Integrations

E

www.powerint.com

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