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Figure 3 — Schematic.
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Figure 4 — Printed Circuit Layout, Top and Bottom (3” x 6”).
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DER-291 150 W Street Light LED Driver Using LNK420EG

7 HBRFE

A=
7.1 EXH& & BOM
Iltem | Qty Ref Des Description Mfg Part Number Mfg
1 1 BR1 1000 V, 4 A, Bridge Rectifier KBL10-E4/51 Vishay
2 1 C1 220 nF, 305 VAC, Film, X2 R4631322000M2M Kemet
3 1 c2 10 uF, 450 V, Electrolytic, (12.5 x 20) EKMG451ELL100MK20S U”'tegoﬂem"
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 Cl4 100 pF, 10 V, Tant Electrolytic, C Case, SMD T491C107K010AS Kemet
8 4 7 %1&(315 2.2 yF, 50 V, Ceramic, Y5V, 1206 GRM31MF51H225ZA01L Murata
9 1 Cc8 22 nF, 50 V, Ceramic, X7R, 0805 ECJ-2VB1H223K Panasonic
0] 4| %247@5 100 nF, 50 V, Ceramic, X7R, 0805 CCO805KRX7R9IBB104 Yageo
C11 C12 C17 | 2200 pF, 50 V, Electrolytic, Gen. Purpose, Nippon Chemi-
11 4 c18 (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 Cc22 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- UF5406-E3/54 Vishay
201AD
19 2 D3 D11 200V, 3 A, Diode Schottky 1 A 200 V, SMB SK3200B-LTP Micro
Commercial
20 4 D4 B(ingZ 75V, 0.15 A, Fast Switching, 4 ns, MELF LL4148-13 Diodes, Inc.
21 4 D5 815D14 250V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV21WS-7-F Diodes, Inc.
2 | 4 | P8 837'316 250 V, 40 A, Schottky, TO-220AC MBR40250G 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
3.5 mm x 11.4 mm, 144 Ohms at 100 MHz, #22 R
25 1 L2 AWG hole, Ferrite Bead 2761008112 Fair-Rite
26 1 Q1 PNP, Small Signal BJT, 40 V, 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 R1R2 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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DER-291 150 W Street Light LED Driver Using LNK420EG 19-Oct-12
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.
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8.1.2 HAFAA—FHE—r UHEERE

1 | FOR COMPLETED ASSEMBLY
SEE 61-00075-02

FABRICATOR TO INSTALL
ITEM 2 AS SHOWN.

e | o TOeL.. DESCRIPTION Qry.
F:\Apps_Files\Apps_Personal\Strategic HEATSINK, CUSTOM AL-3003,
Customer Apps\YR 2011-PROJECTS\DER-291 1 ]61-00075-00 62" THK. 1
2x 75W STREETLIGHT LNK410\Heatsinks 2 160-00016-00 TERMINAL EYELET ZERICRPN |,
® REMOVE ALL BURRS UNLESS OTHERWISE SPECIFIED: NAME DATE
m WER . DIMENSIONS ARE IN INCHES DRAWN BY: ING (081711 Power Integl'athIlS
INTEGRATIONS *Z "o ACUAGMACHS 00 | CHECKIDBY TLE:
CH - .
Th:dpro(?::«ii ugl’;\: %ﬁgx'gﬂa%‘:km.hg ;)TL.?}) LODEE R%EANED 2 FREE OF DIRT, Sg ig.:‘&l)% ;N: ::y; HEATSINK, FAB, DIODE WITH
g: c:\‘l:amd by one or more U.S. and loroign ASETIS (}A’ - BRKTS, PI CUSTOM
rr“r;:'%demuy by pendlng . S. und (’:)r;«M(le'
P"c';'wgr";r.ﬂegru;i:'na:.“ A comglsl'e'llsldd'l’ower NEXT ASSY MATERIAL ) SIZE IDWG. NO. REV
i ons s ma’ jound ai
ww powerinicom T A| 61-00075-01 01
;ropﬂlfuvfg:\t]{émﬂ:ﬂa i APPLICATION | DO NOT SCALE DRAWING SCALE: 1:1 I TEIHT: l SHEET 1 OF 1
¥ T T T
5 4 3 2 1
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8.1.3 HAFAA—FRUE—r VY 7ETIHE

4)( o o
4X
4X
4X ° n
i i MEM[  PART
(FOR ASSEMBLY REFERENCE) NO NUMBER DESCRIPTION QY.
§ 1 l61-00075-00 HEATSINK, CUST.OM, AL- 1

3003
SCREW MACHINE PHIL 4-40
75-00009-00 e
75-00069-00 NUT'HEXg(LE,;%:SZ ZINC
250V, 40 A, SCHOTIRY,
15-00871-00 e
75-00071-00 WASHER NYL&N SHOULDER
THERMAL PAD TO-220 .009"
66-00075-00 Feplis

® CEMOVE ALL BURRS UNLESS OTHERWISE SPECIFIED: NAME DATE .
g m WER DIMENSIONS ARE IN INCHES DRAWN BY: JNG (081711 Power Integratlons
I BREAK SHARP EDGES

F:\Apps_Files\Apps_Personal\Strategic
Customer Apps\YR 2011-PROJECTS\DER-291
2x 75W STREETLIGHT LNK410\Heatsinks

||| WIN
RN E AR

NTEGRATIONS ANCUAR ACHs 0%y | CHECKD B TMLE:
The duct and ati illustrated PART TO BE CLEANED & FREE OF DIRT, XX 20.1
"’3..:;..,:.:,25‘,‘;“:.5 exiema fofhe | OLLOROEGRS 0ol ot HEATSINK, ASSY, DIODE WITH
. G APPR.
gacoverodbyomornmll&andlordgn — ok BRKTS, DER29], Pl CUSTOM
ra!arlls or potentially by pending U.S. and s '
oreign patent dtfo COMMENTS:

Power Integrations. A comglsle'llsl of Power | ext assy MATERIAL SIZE [DWG. NO. REV
ilntegrations’ patents may be found at
wew.poweriri com e A| 0007502 | o1
C ht 2011, P it ti -

opy.?a'y and cm-mal APPLICATION | DO NOT SCALE DRAWING SCALE: 1:2 I TEIHT: l SHEET 1 OF 1

¥ T T T
5 4 3 2 1
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8.2 eSIP HE—F220

8.2.1 eSIP HE—F U ODRME

L L = 1 % i 4 L L £ L
2965 1
R.062
(2%) f 2779 -
o I
B
R.031
{2x) TOP VIEW
1,600 (2X)
062 —= |=— ®.140
LEFT SIDE VIEW (2x)
FRONT VIEW \ RIGHT SIDE VIEW
5 140 i
—® 1,435 _4}_ ®.140 \
680 || 1 { \‘:\
200 l I i 200 b
le— 1076 A 1 === 1.404
l=— 650
1.600 50 1.600
2,903
2,965
UNILESS OTHERWRE SPECIFED; i u.wf | I PDWer lntegrations
;i TiiE:

A | F:\Apps F"?‘V\q}“ Personal\Strategic E EOR Dbk o0 b IREEQFOIRE X HEATSINK, DWG, DER291
Customer Apps\Y R 2011-PROJECTS\DER-291 . g .
2% 75W STREETLIGHT LAK410leatsinks R INTEGRA Tloc.ﬁ,s DIODE, W/MT, BRKTS

duct be covered
by one or more .5, and foreign patents or potentially by pending U.. -
ﬁﬁmﬁmm:‘m&?&?ﬁ;"r [ “ﬁ UW("é;“;)’OOLi 00 :)I]V
: : CRPOMAN | ’ FrUCATION eomorscnsomme : SCALE: 1:1 I|*"’"‘ [ SHEET1 OF 1
s - é 3 p )
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8.2.2 eSIP HE—rL o8 ERE

FOR COMPLETED ASSEMBLY
SEE 61-00074-02
(@) (@]
FABRICATOR TO INSTALL
ITEM 2 AS SHOWN
ITEM PART
NO NUMBER DESCRIPTION QTY.
I [61-00074.00] FEATSNK CUSTOM AT3003 |
2 |40-00016-00 TERMINAL, EY]E9L(|)5T, ZIERICK PN 2
® UNLESS OTHERWISE SPECIFIED: NAME DATE O
E m WEB :::::::: :::: DIMENSIONS ARE IN INCHES DRAWN BY: JNG (081711 Power Integratlons
INTEGRATIONS ARGULAR: HECKED BY: TILE:
The produd and applications llusirated PART TO BE CLEANED & FREEOFDIRT, X o ::ZT::V
herei (including it 3y exlemailolhe OIL OR DEBRIS 0001 : HEATSINK, FAB, eSIP WITH
XK 4 G APPR.

Ere c:varud by one or more U.S. and lomign e BRKTS, PI CUSTOM

ra!erlls or pdedldy by pending U. & und ASVEIS, é"‘

Po:ogr"g:'graﬁms. A comghle‘llsl of Powor NEXT ASSY MATERIAL i SIZE |DWG. NO. REV

ilntegrations’ patents may be found at

www.powerint.com T o Al 61-00074-01 01

ahv’yzg;l\ld Em.ma APPLICATION | DO NOT SCALE DRAWING SCALE: 111 ] TEIH: l SHEET 1 OF 1
¥ T T T
5 4 3 2 1
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8.2.3 eSIP RUE—b+I 2T 7D HE

ilntegrations’ patents may
www.powerint.com

Ci ight 2011, Power Int: i
Propriefary and Confidential

5

3

\)
N v
S
(FORT ASSEMBLY REFERENCE) ~
ITEM PART
e e ke HEATSlNiE?:Cl:JETCEIEA)NAL 3003 a
1 |61-00074-00 0.062" THK. g 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,KEP6-32, ZINC PLATE 2
" S ¢ 75-00165-00 WASHER FLAT, # 6, SS 2
F:\Apps_Files\Apps_Personal\Strategic S . 7 99 4
Customer Apps\VR 2011-PROJECTS\DER 291 7 |eabngago| THERMALTARE JRLBLESILRD | 3
x 75W STREETLIGHT LNK410\Heatsinks
EDGE CLIP, 20.76mm Lx8 mm
8 |60-00042-00 WX 0.015mm THK -
® UNLESS OTHERWISE SPECIFIED: NAME | DATE 0
m WEB O P B DIMENSIONS ARE IN INCHES DRAWN BY: ING (081611 Power Integratlons
INTEGRATIONS *2"oc% ANCUAK ACHS 0% | CHECKEDBY: TMLE:
e g chouis e tolne | GLoRoERE TP ot o HEATSINK, ASSY,eSIP WITH BRKTS
groo::’:v;ur:idby one or more U.S. and lor":gyn : e DER291 Pl CUSTOM
raigrlls or p:edi*y by pending U.§.'und ASVEICS, é’“ -
gxgﬁmaﬁms A comglnl'e'llsldof'gowor NEXT ASSY MATERIAL . SIZE IDWG. NO. REV
e found ai
= A|  61-0007402 | 01
APPLICATION | DO NOT SCALE DRAWING SCALE: 111 lwrchT: l SHEET 1 OF 1
T

2 1
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9 FSURADLHE

9.1 MHE
1 e 11,12
WDG4-Pri2 WDG3-Secondary
28T #24 AWG 14T #22 TIW x4
3 —=° 7,8
3 . 5
WDG1-Pri1 WDG2-Bias
9T #32 AWG x3
28T #24 AWG
2 —* 4
Figure 5 — Transformer Electrical Diagram.
92 EFf#HF
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

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 Vrus

Primary Inductance 1186 uH, +/-10%

Primary Leakage Inductance 7 uH (Max.)

93 #H#
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.
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9.4 FSURDEEE

[ 0000000000 BTG ey

00000000000
900000000000

1112 0000 (L
4...@@@@@@@@@ WD2 (Bias): 9T  3x#33AWG
2 ’O@O@O@O@O@@ WD1 (Primaryl): 28T — #24AWG

7,8

WD3 (1% Secondary): 14T — 4x#22 TIW

| S—

Figure 6 — Transformer Build Diagram.

95 FSXFEMFE

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.
Tapi 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.
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Tel:+1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 22 of 50



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

9.6 AR IAFDT—E>2FIF

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
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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.
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10 FSURADHZETEES —F

PAHC?)%QE!(EVQI\IEE- LinkSwitch-PH_040312: Flyback
s ’ - INPUT INFO OUTPUT UNIT Transformer Design Spreadsheet
Copyright Power Integrations
2012
ENTER APPLICATION VARIABLES
N . Select 'YES' option if dimming is
Dimming required N NO required.OtherE)Nise select N(%
VACMIN 184 184 \ Minimum AC Input Voltage
VACMAX 277 277 V 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 Vv Maximum expected LED string Voltage.
VO_MIN 29.70 V Minimum expected LED string Voltage.
V_OVP 38.50 \ 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’ter 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
\Y 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 vV 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
ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES
Core Type PQ3230 PQ3230
Bobbin PQ3230/
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
M 0 mm Safety Margin Width (Half the Primary to
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Secondary Creepage Distance)

L 2.00 2 Number of Primary Layers
NS 14 14 Number of Secondary Turns
DC INPUT VOLTAGE PARAMETERS
VMIN 260 \ Peak input voltage at VACMIN
VMAX 392 V 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 Pga_k Primary Current (calculated at
2.42 minimum input voltage VACMIN)
IRMS A Pr_in_wary 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
BM Gauss Maximum Flux Density at PO, VMIN
3089 (BM<3100)
BP 3603 Gauss Peak Flux Density (BP<3700)
AC Flux Density for Core Loss Curves (0.5
BAC 818 Gauss | y 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 mm _Maximpm Primary Wire Diameter including
0.61 insulation
Estimated Total Insulation Thickness (= 2 *
INS 0.07 mm 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
Il 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 PARAMETERS (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 Secondary 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 Insrlillated 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 4.00 M-ohms Upper V Pin Resistor Value
RV2 1.40 M-ohms Lower V Pin Resistor Value
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VAC1 115.0 \ Test Input Voltage Conditionl

VAC2 230.0 V Test Input Voltage Condition2

I0_VAC1 2.10 A Measured Output Current at VAC1

10_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 vqltage at which OV
- 325.6 shutdown will be triggered

vV UV 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 Vv Test Bias Voltage Conditionl

VB2 22.0 V 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
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11 ¥ERET—4

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 $9FE

93.5

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

93.0 1

92.5

Efficiency (%)
N
o

91.5

91.0 ¢

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 AHRUBHDLFaL—3>

2200

=30 V
=B=33V
=36 V

2180

2160 1

N
=
I
o

Load (mA)
N
X
o

2100 1

2080 -

2060 v v v v " " . . v v
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 HF

0.990
=30 V

=B=33 V
=36 V

0.985

0.980

Power Factor

0.975

0.970

0.965 v v v v " . . v v
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

N
o

THD (%)

[any
(6}

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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115 BHEET

11.5.1 30V LED &7r

35

W Limit
= Measured

30 1

= N N
ol o ol

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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11.5.2 33 VLED &7ir

35
W Limit
= Measured

30 +
AZ o
8\0, 5
5
e 20 s
O
O
8]
‘c 15 +«
o)
£
()
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.
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11.5.3 36 VLED &7

35

W Limit
= Measured

30 s

= N N
ol o (61

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 A7 —%

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

line frequency

11.6.1 :AE&RT—%.30 V LED &%

Input Input Measurement Load Measurement CH1 Load Measurement CH2 Calculation
VAC | Freq Vin In Py PE %ATHD | Vour lout Pour Vour lout Pour | Protaican | Efficiency
| (Vews) | (HZ) | (Vrws) | (MAgws) W) (Vog) | (mApc) (W) (Vog) | (mApc) (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 50 240.97 567.80 133.80 | 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 B8R T—4.33 V LED &%
Input Input Measurement Load Measurement CH1 Load Measurement CH2 Calculation
VAC Freq Vin Iin Pin PE %ATHD Vour lour Pour Vour lout Pour ProtaL(caL) Efficiency
| Veus) | (H2) | (Vews) | (AR | W) Vol | A | W) | (Voo | mA) | 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 50 220.91 723.05 157.13 | 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 | 2133.50 | 71.10 143.48 91.65
240 50 24099 | 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 L8R T—4.36 V LED &%
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) 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 50 220.92 767.10 166.90 | 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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DER-291 150 W Street Light LED Driver Using LNK420EG
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11.6.4 277 VAC 50 Hz. 30 V LED BH OB MK T—4

V 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%
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DER-291 150 W Street Light LED Driver Using LNK420EG

11.6.5 230 VAC 50 Hz. 33 V LED B0 = ET—4

\% Freq | (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%

Page 37 of 50

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

|



DER-291 150 W Street Light LED Driver Using LNK420EG

19-Oct-12

11.6.6 230 VAC 50 Hz. 36 V LED B0 =R ET—4

V 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 KR
12.1 AHE7#

e Vertical Timebase Trigger Display C

Measure P1ms(C1) P2rms(C2) P3mean(F1)
value 1849V 921mA
status v v
EE

0 mA offse]
LeCroy

Math Analysis  Utliies  Help

i
P4~ P5--- P~~~ PTes P8~

(fieb3se 00 a Tigger W)
10.0 ms/div] Stop -10 mA
100MS 10MS/sjEdge  Positive)

8241201253432 PM

Figure 15 - 184 VAC 50 Hz, Full Load.

Upper:Vy, 200 V

Lower:l,y, 0.5 A/ div.,10 ms / div.

e Vertical Timebase Trigger Display Cursors Measure

Measure P1ms(C1) P2rms(C2) P3Imean(F1)
value 2398V T1mA
status v v
EE

0 mA offse]
LeCroy

Math Analysis  Utlities  Help

i
P4~ P5--- P~~~ PTes P8~

(fieb3se 00 Tigger W)
10.0 ms/div] Stop -10 mA
100MS 10MS/sjEdge  Positive)

812412012 5:36:47 PM

Figure 17 — 240 VAC 50 Hz, Full Load.

Upper:Vy, 200 V

Lower:ly, 0.5 A/ div.,10 ms / div.

File Verical Timebase Trigger Display Cursors Measure Math Analysis Utiiies Help

i
Measure P1rms(C1) P2:ms(C2) P3:mean(F1) Pl Pl--= P
value 2208V TMmA
status. v v
500 mA/div|
0 mAoffset}
LeCroy

Figure 16 — 220 VAC 50 Hz, Full Load.
Upper:Vy, 200 V

P7--- PB---

(inebase 0074 (Tigger GAE)
10.0 ms/div] Stop -10 mA|
100MS 10MSis|Edge  Positive)

812472012 5:35:25 PM

Lower:l,y, 0.5 A/ div.,10 ms / div.

File Verical Timebase Trigger Display Cursors Measure Math Analysis Utiiies Help

i
Measure P1rms(C1) P2:ms(C2) P3mean(F1) Pl Pl--= P
value 27170V 606 mA
status. v v
200 Vidiv|
0.0V offset]
LeCroy

Figure 18 — 277 VAC 50 Hz, Full Load.
Upper:Vy, 200 V

P7--- PB---

(inebase 0074 (Tiger GAE)
10.0 ms/div] Stop -10 mA|
100MS 10MSis|Edge  Positive)

812472012 6:46:53 PM

Lower:l,y, 0.5 A/ div.,10 ms / div.
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12.2 BEEHFDFL 1 BEEFL 12 &G

File Veriical Timebase Trigger Display Cursors Measure Math Analysis Utiities Help

wrsors  Measure Math Analysis Utilies  Help

File Vertical Timebase Trigger Display Cu

Measure PIMax(C2) P2max(C4) P3--- P4--- P35 P6: F7 P8
value 246A 492V
status v v
(mebase 0.00m3 Trigger  GIEM)
1,00 Avdiv| 1.00 Aldi 200msidiv|Stop  418V|
1.000 A ofst 5.00 ps/di 200MS 100 MSis|Edge _Positive
LeCroy 812412012 6:44:50 PM

Figure 19 — 184 VAC 50 Hz, Full Load.
Upper:lpramn, 1 A/ div.
Lower:Vpran, 200 V, 2 ms / div.

12.3 FLA>EBERUERE B DEE

Measure PImaxC2) P2maxiC4) P4--- P5:--- P6--- P7--- Pg---
value 268 A azv v
status
Trigger  GIED)
1.00 A/div] 1.00 Aldi 200msidiv|Stop 596V
1.000 A of st 5.00 s/ 200 MS_100 MSis]Edge  Positive)
LeCroy 812412012 6:43:11 PM

Figure 20 — 277 VAC 50 Hz, Full Load.
Upper:lpramn, 1 A/ div.
Lower:Vpran, 200V, 2 ms / div.

File Verical Timebase Trigger Display Cursors Measure Math Analysis Utiitles Help

File Vertical Timebase Trgger Display Cursors Measure Math Analysis Utiities Help

=B

Measure PIMax(C2)  P2max(C4) P3- P4 P5--- PG~~~ [ Pg---
value 4 46A 426 v
status
200 Vidiv| 2.00 Aldi 200ms/div|Stop 940 mA)
-600.0 V ofsi 5.00 psid 200MS 100 MSis|Edge  Positive
LeCroy 812412012 7:06:55 PM

Figure 21 — 184 VAC 50 Hz., Full Load Start-up.
Upper:lpran, 2 A/ div.
Lower:Vpran, 200 V, 2 ms / div.

Idrain

ves
P P
—
\\///
&
I h r/
rl ‘ J ‘
il i
Measure P1max(C2) P2max(C4) P4-- P5--- P6--- PT--- P8---
value 6.02 i\ 597 v
status
_Mnl 0,008 (Trigger GREM)
2.00 A/din 2.00 ms/div] Stop NOMA
4600 0 V O'Sl 5.00 ps/di 2.00MS 100 MSis]Edge  Positive)
LeCroy 812412012 71256 PM

Figure 22 — 277 VAC 50 Hz., Full Load Start-up.

Upper:lpran, 2 A/ div.
Lower:Vpran, 200 V, 2 ms / div.
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DER-291 150 W Street Light LED Driver Using LNK420EG

12.4 HAHEHZRUH

Display ors  Mea:

DEE

Math Analysis Utilties Help

out

AVAAA

-
ca 1
= i
Measure PImean(C3) P2mean(C2) P3mean(F1) Pa--- P5=--- PG PT--- P8
value 3582V 2154A 7730w
status v v
F1 zoom((C2" (Timebase 0.0 m4 (Trigger @A)
5.00 Vidiy 200 Widiv 200msidiv|Stop 940 mA
-20.00 V ofst] ST L 200Ms _ 10Msis|Edge Postive
LeCroy 812412012 7:5403 P

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

EBFEFDUHS EFZRVEE

imeb.

12.5

Measure P1mean(C3) P2mean(C2) P3:mean(F1) P4--- P5--- P6:--- Pre-= P8---
value 3189V <1588A 5030w
status v 4 v
F1 zoom((C2* (Timebase -200m4 (Trigger _@HEM)
5.00 Vidi| 20,0 Widv 500ms/divlStop  9.40V|
-20.00 V ofst| BT L 250Ms_50Ms/s|Edge  Positive
LeCroy 812472012 8:00:38 PM

Figure 25 - 184 VAC 50 Hz, Output Rise.
Upper:Vour, 5V / div.
Middle:Poyt, 20W / div.
Lower:loyt, 500 mA / div.

¥

NPAANAAAAPAPAAAAAAN
WAV
MAWAAWMAMAA

Measure Pimean(C3) P2mean(C2) P3mean(F1) AP4—~ P5--- P6--- P7--- Pg---
value 3610V 2135A 7715w
status v v
5.00 Vidiv| 20.0 Widiv. 20.0 ms/div] Stop 2150 A

-20.00 V ofsl] 20.0 msidiv 2.00MS 10 MSislEdge  Positive]
LeCroy
Figure 24 — 277 VAC 50 Hz., Max Load.
Upper:Vour, 5V / div.

Middle:POUT, 20W / div.

Lower:loyt, 500 mA / div.

812412012 7:5458 PM

R

V

Measure
value 3198V 1603A

Pimean(C3) P2mean(C2) P3:mean(F1) P4--- P5--- P6--- PT--- P8---
5987W
status v v v
5.00 Vidiv, 20.0 Widiv 50.0 ms/div| Stop 940 V|

-20.00 V of st} 50.0 ms/div 250MS 50 MSis]Edge  Positive)
A\ Trailing number(s) in the filename were truncated to allow auto-numbering.
Figure 26 — 277 VAC 50 Hz, Output Rise.
Upper:Vour, 5V / div.

Middle:Poyt, 20W / div.

Lower:loyt, 500 mA / div.
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12.6 Eﬁﬁbid’#ﬁﬁ@bﬂﬂﬁ7/¢/ﬁ

ors Measure Math Analysis Utilities Help

Trigger Display Cur:

Vertical Timebas

f/\/\/‘./'/\/‘./\/\’\/\/\/‘/V\N\/\/\/J‘fN\/\/\/\

fimebase -100md (Trigger  GHEM)
500ms/divlStop 940V
250 MS 5.0 MSis|Edge _Positive

8/24/2012 8:09:10 PM

5.00 Vidiv]
-20.00 V ofst

LeCroy
Figure 27 — 184 VAC 50 Hz, Power-up.

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

12.7 2"—7"/Eﬁ?ﬁ£€

ALV VN NNNNANANAAANAANANANANNAANANNA

Vout2 /4/

P
/
5.00 Vidiv| 50.0 msidiv| Stop
-20.00 V ofst] 250MS 50MS/isjEdge  Positive)

LeCroy

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

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

8/24/20128:10:32PM

Display Cursors Measure Math Analysis Utiiies Help

i ‘"”W.!. ‘ J

I

]LIIH‘.“‘

Il

a
o3 i
Measure P1max(C3) P2--- P3--- P4--- P5--- PGi--- P7--- Pg---

value 48 5 v

status
mmmm (Trigger  EHEE)

500 mAdiV msidiv|Stop 396V
-2.000 A ofst) 200 MS 1 0 Msis|Edge Positivel

LeCroy 812412012 8:19:38 PN
Figure 29 — 277 VAC 50 Hz, Output 1 Open.

Upper:Vour.teo1, 10 V / div.
Lower:loyt-Lepi, 500 mA, 200 ms / div.

e ol
il

ot
- .
Measure P1max(C4) P2--- P3--- P4~ P5--- P6--- PT--- Pg---
value 49 93 v
status
(Timebase -596m4 (Trigger _GAED)
500 200ms/div|Stop 383V
2000 Aots] 200MS 10 MSis]Edge  Positive)
LeCroy 812412012 8:24:26 PM

Figure 30 — 277 VAC 50 Hz, Output 2 Open.

Upper:Vout.Lept, 10 V / div.
Lower:loyt.Lep1, 500 mA, 200 ms / div.
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12.8 HHBH#EDE—IH EF

File Vertical Timebase

Y
Measure P1:min(C4) P2:--- P3:--- Pd--- P5.--- PG~ P7--- P8---
value -1921Vv

status

Figure 31 — 277 VAC 50 Hz, Output Short.

Lower:Vpy, 50 V, 5 ms / div.
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13 BRZ 1> D:BEER
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.

Input L Injection
Level Injection Test Result
Voltage . Phase Type X
V) (VAC) Location ©) (Pass/Fail)
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
Level Injection Test Result
Voltage . Phase Type X
V) (VAC) Location ©) (Pass/Fail)
+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

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

14 RERE
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 g
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15 {z& EMI /A4 X

15.1 GEEM ZBEDtor7vT
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 ZEEM| DHB#EE

Power Integrations RBW 9 kHz
23.Aug 12 14:26 MT 500 ms
Att 10 dB AUTO

dBuv

EN5501560 LIMIT CHECK PASS

9 kHz 30 MHz

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

Tracel: ENS5015Q

Tracel: ENZE5015A

Trace3: -

TRACE FREQUENCY LEVEL dBuv DELTA LIMIT dB

2 Average 64.5o 38.64 N gnd
2 Average 67.8393045788 kH= 40.85 N gnd
2 Average 126.977840157 kH=z 48.68 Ll gnd
2 RAveradge 130.8253595651 kH=z 20.77 L1l gnd
2 Average 133.454586145 kH=z 55.87 N gnd
2 Average 137.49880568 kHz 53.71 N gnd
1 Quasi Peak 164.052790503 kHz 47.1Z2 N gnd -18.12
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 L1 gnd -7.09
1 Quasi Peak 264.49018761 kH=z 48.32 L1 gnd -12.9¢6
2 Average 264.49018761 kHz 39%9.23 L1 gnd -12.05%5
1 Quasi Peak 332.507282579 kHz 45.25 L1 gnd -14.13
1 Quasi Peak 397.727746704 kHz 40.49 L1 gnd -17.40
1 Quasi Peak 5958.084042089 kHz 3%.43 L1 gnd -16.5¢6
1 Quasi Peak 7.715343688%4 MHz 40.79 Ll gnd -19.21
1 Quasi Peak 20.6619488204 MHz 5HZ2.62 N gnd -7.37
2 Average 20.6619488204 MH= 44.60 N 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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&

dBpv

Power

23.aug 12

EN550150Q

9 kHz

15:00

Integrations

Att 10 dB AUTO

LIMIT CHECK

RBW

MT

9 kHz

PASS

500 ms

SGL

30 MHz

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

(Final

kHz
kHz

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

EDIT P LIST
Tracel: ENS5015¢Q
Tracel: ENS5015A
Trace3: -
TRACE FREQUENCY
2 Average 1 46
2 Averade 126.977840157
2 Average 132.133649648
1 Quasi Peak 164.052750903
2  Averadge 167.350252 kH=
1 ©Quasi Peak 200.175581485
2 Average 200.175581485
2 Average 264.49018761 kH=z
1 Quasi Peak 267.13508948¢
1 Quasi Peak 332.507282579
2 Averade 332.507282579
1 Quasi Peak 466.367062279
1 ©Quasi Peak 530.769215795
1 Quasi Peak 729.776191209
1 Quasi Peak 7.79249712583
2 Averade 7.79249712583
1 Quasi Peak 20.2548268017
2 Average 20.2548268017
1 Quasi Peak 26.7625156891
2 Average 26.7625196891

Figure 36 — Scan Summary at 36 V LED Load, 230 VAC,

LEVEL dBuv

41.29 L1
48.93 I
46.48 M
47.91 11
41.25 L1
25.59 I
48.52 L1
41.74 L1
51.30 L1
46.06 L1
33.52 L1
40.20 L1
40.5¢6 L1
39.79 L1
43.47 L1
3z2.5%4 L1
52.99 M
45.25 I
45.70 I
37.87 I

gnd
grnid
gnd
gl
gl
gnd
gnd
gnd
gl
gl
grnid
gnd
gnd
gl
gnd
grnid
gnd
gnd
gl
gnd

DELTA LIMIT dB

-17.34
-13.83
-8.00
-5.07
-9.54
-9.%90
-13.32
-15.83
-1e.37
-15.43
-l6.20
-lé.52
-17.453
=-7.00
-4.74
-14.2%
-1z.1z2

60 Hz, and EN55015 Limits.
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16 SRT/EREE
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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