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Figure 1 — Populated Circuit Board, Top View.
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Figure 2 — Populated Circuit Board, Bottom View.
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Figure 3 — Schematic.

Note: JP1is 0 QQ 1206 smd resistor in R38 location if optional turn-off circuit is not used.
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Figure 4 — Turn-off Circuit.
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6 EMmE

6.1 SZ—>FTEEHGEE D BOM

Iltem | Qty gg; Description Mfg Part Number Mfg
1 1 BR1 1000 V, 0.8 A, Bridge Rectifier, SMD, MBS-1, 4-SOIC B10S-G Comchip
2 1 C1l 10 nF, 630V, Film ECQ-E6103KF Panasonic
3 1 C3 220 nF, 450 V, Film MEXXF32204J3J Duratech
4 1 C4 2.2 uF, 400 V, Electrolytic, (6.3 x 11) TAB2GM2R2E110 Ltec
5 1 C5 56 pF, 160 V, Electrolytic, Gen. Purpose, (10 x 20) UCY2C560MPD1TD Nichicon
6 1 C6 4.7 pF, 50 V, Electrolytic, Gen. Purpose, (5 x 11) EKMG500ELL4AR7ME11D | Nippon Chemi-Con
7 1 C7 4.7 uF, 10 V, Ceramic, X7R, 0805 CL21A475KBQNNNE Samsung
8 1 c8 680 pF 100 V, Ceramic, NPO, 0603 CGA3E2C0G2A681J TDK
9 1 Cc9 100 pF 50 V, Ceramic, NPO, 0603 CCO0603JRNPO9BN101 Yageo

10 1 D2 600 V, 1 A, Rectifier, Glass Passivated, POWERDI123 DFLR1600-7 Diodes, Inc.
11 1 D3 600 V, 1 A, Ultrafast Recovery, DO-41 STTH1R06RL ST Micro
12 1 D4 250V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV21WS-7-F Diodes, Inc.
13 1 D5 DIODE, UFAST, 200V, 1 A, POWERDI123 DFLU1200-7 Diodes, Inc.
14 1 D6 75V, 0.15 A, Switching,SOD-323 BAV16WS-7-F Diodes, Inc.
15 1 D7 75V, 0.15 A, Switching,SOD-323 BAV16WS-7-F Diodes, Inc.
16 1 D8 75V, 0.15 A, Switching,SOD-323 BAV16WS-7-F Diodes, Inc.
17 1 D9 75V, 0.15 A, Switching,SOD-323 BAV16WS-7-F Diodes, Inc.
18 1 FR1 47 Q, 5%, 2 W, Wirewound, Fusible FW20A47R0JA Bourns

19 1 R38 0Q, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYOROOV Panasonic
20 1 L1 4.7 mH, 90 mA, 20 Ohm, RF Inductor B82144A2475J Epcos

21 1 Q1 NPN, Small Signal BJT, 40 V, 0.2 A, SOT-23 MMBT3904LT1G On Semi
22 1 R1 10 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ103V Panasonic
23 1 R6 27 Q, 5%, 1 W, Metal Oxide RSF100JB-27R Yageo

24 1 R8 510 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ514V Panasonic
25 1 R9 1.50 MQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF1504V Panasonic
26 1 R10 1.50 MQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF1504V Panasonic
27 1 R13 82 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ823V Panasonic
28 1 R14 137 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF1373V Panasonic
29 1 R15 24.9 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF2492V Panasonic
30 1 R16 6.2 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ622V Panasonic
31 1 R17 20 R, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ200V Panasonic
32 1 R18 62 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ623V Panasonic
33 1 R20 100 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ104V Panasonic
34 1 R21 10 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ103V Panasonic
35 1 R22 191 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF1913V Panasonic
36 1 R24 200 Q, 5%, 3 W, Metal Oxide ERG-3SJ201 Panasonic
37 1 R25 5.1k, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ512V Panasonic
38 1 R33 10 Q, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ100V Panasonic
39 1 R40 200 Q, 5%, 3 W, Metal Oxide ERG-3SJ201 Panasonic

Bobbin, EE13, Vertical, 10 pins P-1302-2 Pin Shine
40 1 T1 Transformer SNX-R1731 Santronics
Transformer POL-LYT030 Premier Magnetics

41 1 Ul LYTSwitch-4, eSIP-7C LYT4322E Power Integrations
42 1 U2 IC, REG ZENER SHUNT ADJ SOT-23 LM431AIM3/NOPB National Semi
a3 | 1 | goane | wire, UL1007, #24 AWG, Red, PVC, 3in 1007-24/7-2 Anixter
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44 1 Z\AVAISVEG Wire, UL1007, 24AWG, BIk, PVC, 3in 1007-24/7-0 Anixter
45 1 2\4/1VA”\7VEG Wire, UL1007, #24 AWG, Blu, PVC, 3in 1007-24/7-6 Anixter
46 | 1 | AR | wire, UL1007, #24 AWG, Wht, PVC, 3in 1007-24/7-9 Anixter
6.2 F—>ATEEHHEHEDBOM
Item | Qty gg; Description Mfg Part Number Mfg

1 1 BR1 1000 V, 0.8 A, Bridge Rectifier, SMD, MBS-1, 4-SOIC B10S-G Comchip
2 1 C1 10 nF, 630V, Film ECQ-E6103KF Panasonic
3 1 C3 220 nF, 450 V, Film MEXXF32204JJ Duratech
4 1 c4 2.2 uF, 400 V, Electrolytic, (6.3 x 11) TAB2GM2R2E110 Ltec

5 1 C5 56 uF, 160 V, Electrolytic, Gen. Purpose, (10 x 20) UCY2C560MPD1TD Nichicon
6 1 C6 4.7 pF, 50 V, Electrolytic, Gen. Purpose, (5 x 11) EKMGS500ELL4R7ME11D Nippon Chemi-Con
7 1 Cc7 4.7 uF, 10 V, Ceramic, X7R, 0805 CL21A475KBQNNNE Samsung
8 1 C8 680 pF 100 V, Ceramic, NPO, 0603 CGA3E2C0G2A681J TDK

9 1 C9 100 pF 50 V, Ceramic, NPO, 0603 CC0603JRNPO9BN101 Yageo
10 1 D2 600 V, 1 A, Rectifier, Glass Passivated, POWERDI123 DFLR1600-7 Diodes, Inc.
11 1 D3 600 V, 1 A, Ultrafast Recovery, DO-41 STTH1RO6RL ST Micro
12 1 D4 250V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV21WS-7-F Diodes, Inc.
13 1 D5 DIODE, UFAST, 200 V, 1 A, POWERDI123 DFLU1200-7 Diodes, Inc.
14 4 BS B; 75V, 0.15 A, Switching, SOD-323 BAV16WS-7-F Diodes, Inc.
15 2 Bi(l) (Zha(ét/':)l A, Rectifier, Glass Passivated, DO-213AA DL4003-13-F Diodes, Inc.
16 1 FR1 47 R, 5%, 2 W, Wirewound, Fusible FW20A47R0JA Bourns
17 1 L1 4.7 mH, 90 mA, 20 Q, RF Inductor B82144A2475] Epcos
18 2 Q1 Q5 | NPN, Small Signal BJT, 40 V, 0.2 A, SOT-23 MMBT3904LT1G On Semi
19 1 Q4 100V, 0.2 A, 10 Q, N-Channel, TO-92 ZVN3310A Diodes, Inc.
20 2 R1 R39 | 10 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ103V Panasonic
21 1 R6 27 Q, 5%, 1 W, Metal Oxide RSF100JB-27R Yageo
22 1 R8 510 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ514V Panasonic
23 2 R9 R10 | 1.50 MQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF1504V Panasonic
24 1 R13 82 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ823V Panasonic
25 1 R14 137 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF1373V Panasonic
26 1 R15 24.9 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF2492V Panasonic
27 1 R16 6.2 kQ3, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ622V Panasonic
28 1 R17 20 Q, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ200V Panasonic
29 1 R18 | 62 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ623V Panasonic
30 1 R20 100 k<, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ104V Panasonic
31 1 R21 10 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ103V Panasonic
32 1 R22 191 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF1913V Panasonic
33 | 2 | R2% | 2000 5%, 3w, Metal Oxide ERG-35J201 Panasonic
34 1 R25 5.1 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ512V Panasonic
35 1 R33 10 Q, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ100V Panasonic
36 1 R35 680 Q, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ681V Panasonic
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37 1 R36 1 MQ, 5%, 1/4 W, Carbon Film CFR-25JB-1M0 Yageo
38 1 R37 1 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ102V Panasonic
39 1 R38 130 Q, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF1300V Panasonic
Bobbin, EE13, Vertical, 10 pins P-1302-2 Pin Shine
40 1 T1 Transformer SNX-R1731 Santronics
Transformer POL-LYT030 Premier Magnetics
41 1 Ul LYTSwitch-4, eSIP-7C LYT4322E Power Integrations
42 1 U2 IC, REG ZENER SHUNT ADJ SOT-23 LM431AIM3/NOPB National Semi
43 1 VR1 6.2V, 5%, 150 mW, SSMINI-2 DZ2S062M0L Panasonic
44 1 VR2 75V, 5%, 1 W, DO-41 1IN4761A-TR Vishay
45 1 VR3 56 V, 2%, 300 mW, SOD323 BZX384-B56,115 NXP Semi
WIRE . . .
46 1 2AAWG Wire, UL1007, #24 AWG, Red, PVC, 3in 1007-24/7-2 Anixter
WIRE . . .
47 1 2AAWG Wire, UL1007, #24 AWG, BIk, PVC, 3in 1007-24/7-0 Anixter
WIRE . . .
48 1 24AWG Wire, UL1007, #24 AWG, Blu, PVC, 3in 1007-24/7-6 Anixter
WIRE . . .
49 1 24AWG Wire, UL1007, #24 AWG, Wht, PVC, 3 in 1007-24/7-9 Anixter

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

HES—h

ACDC_LYTSwitch-

Integrations 2014

ENTER APPLICATION VARIABLES

Dimming required YES YES Selef:t YES optiqn if dimm‘ing ES
required. Otherwise select 'NO'.

VACMIN 190 190 \% Minimum AC Input Voltage

VACMAX 265 \% Maximum AC input voltage

fL 50 Hz AC Mains Frequency

VO 120 120 v Typical output voltage of LED string at
full load

VO_MAX 132.00 v \I\;Igl)t(;gg'm expected LED string

VO_MIN 108.00 v \'\;I(I)rlltlzr;(j;uem expected LED string

V_OVP 142.37 \% Over-voltage protection setpoint

10 0.1 0.10 A Typical full load LED current

PO 12.0 \ Output Power

n 0.85 0.85 Estimated efficiency of operation

VB 25 \% Bias Voltage

ENTER LYTSwitch VARIABLES

LYTSwitch LYT4322 LYT4322 Selected LYTSwitch
Select "RED" for reduced Current

Current Limit Mode FULL FULL Limit mode or "FULL" for Full current
limit mode

ILIMITMIN 0.79 A Minimum current limit

ILIMITMAX 0.92 A Maximum current limit

fS 132000 Hz Switching Frequency

fSmin 124000 Hz Minimum Switching Frequency

fSmax 140000 Hz Maximum Switching Frequency

\% 100.7 UA V pin current

RV 3.2 3.2 M-ohms Upper V pin resistor

RV2 1000000000000 M-ohms Lower V pin resistor

IFB 177 177.0 uA FB pin current (85 uA < IFB < 210 uA)

RFB1 124.3 k-ohms FB pin resistor

VDS 10 v I\_/zl'tl'asg\;;itch on-state Drain to Source
Output Winding Diode Forward

VD 0.50 \% Voltage Drop (0.5 V for Schottky and
0.8 V for PN diode)

VDB 0.70 v gzsmedmg Diode Forward Voltage

Key Design Parameters
Rippl Peak i

& 19 119 e e g

LP 960 uH Primary Inductance

VOR 120.5 120.5 \% Reflected Output Voltage.

Expected IO (average) 0.10 A Expected Average Output Current
M igh li

KP_YNOM info L00 than 0.9, Decrease K forhigher P

TON_MIN 1.84 us il\r/]I;Jnl;TVuorlr:ac;;netlme at maximum AC

PCLAMP 0.09 W (I:Elztrlnn;)ated dissipation in primary

ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES

Core Type EE13 EE13 Select Core Size

Custom Core Enter Custom core part number (if

Page 19 of 51
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DER-412 12 W LED Driver Using LYT4322E 9-Jun-14
applicable)
AE 0.171 cm”2 Core Effective Cross Sectional Area
LE 3.02 cm Core Effective Path Length
AL 1130 nH/TA2 Ungapped Core Effective Inductance
BW 7.4 mm Bobbin Physical Winding Width
M 0 mm Safety Margin Width (Half the Primary
to Secondary Creepage Distance)
L 4 4 Number of Primary Layers
NS 150 150 Number of Secondary Turns
DC INPUT VOLTAGE PARAMETERS
VMIN 269 \% Peak input voltage at VACMIN
VMAX 375 \% Peak input voltage at VACMAX
CURRENT WAVEFORM SHAPE PARAMETERS
Minimum duty cycle at peak of
DMAX 0.28 VACMIN
IAVG 0.07 A Average Primary Current
P 0.60 A Peak Primary Current (calculated at
' minimum input voltage VACMIN)
Primary RMS Current (calculated at
IRMS 0.15 A minimum input voltage VACMIN)
TRANSFORMER PRIMARY DESIGN PARAMETERS
LP 960 uH Primary Inductance
LP_TOL 10 Tolerance of primary inductance
NP 150 Primary Winding Number of Turns
NB 32 Bias Winding Number of Turns
ALG 43 nH/TA2 Gapped Core Effective Inductance
Maximum Flux Density at PO, VMIN
BM 2256 Gauss (BM<3100)
BP 3444 Gauss Peak Flux Density (BP<3700)
AC Flux Density for Core Loss Curves
BAC 1128 Gauss (0.5 X Peak to Peak)
Relative Permeability of Ungapped
ur 1588 Core
LG 0.48 mm Gap Length (Lg0.1 mm)/>
BWE 29.6 mm Effective Bobbin Width
Maximum Primary Wire Diameter
oD 020 mm including insulation
Estimated Total Insulation Thickness
INS 0.04 MM | (= 2*film thickness)
DIA 0.16 mm Bare conductor diameter
Primary Wire Gauge (Rounded to
AWG 35 AWG next smaller standard AWG value)
cM 32 Cmils Bare cond_uctor effective area in
circular mils
CMA 210 Cmils/Amp Primary Winding Current Capacity

(200 < CMA < 600)

TRANSFORMER SECONDARY DESIGN PARAMETERS (SINGLE OUTPUT

EQUIVALENT)

Lumped parameters

ISP 0.60 A Peak Secondary Current
ISRMS 0.22 A Secondary RMS Current
Output Capacitor RMS Ripple Current
IRIPPLE 0.20 A (based on Expected 10)
CMS 24 Cmils S_econdary Bare Conductor minimum
circular mils
Secondary Wire Gauge (Rounded up
AWGS 33 AWG to next larger standard AWG value)
Secondary Minimum Bare Conductor
DIAS 0.18 mm Diameter
oDS 0.05 mm Secondary Maximum Outside

Diameter for Triple Insulated Wire

Power Integrations, Inc.

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

www.powerint.com

Page 20 of 51



9-Jun-14

DER-412 12 W LED Driver Using LYT4322E

VOLTAGE STRESS PARAMETERS

Estimated Maximum Drain Voltage
assuming maximum LED string

VDRAIN 620 v voltage (Includes Effect of Leakage
Inductance)
Output Rectifier Maximum Peak

PIVS 517 \% Inverse Voltage (calculated at VOVP,
excludes leakage inductance spike)
Bias Rectifier Maximum Peak Inverse

PIVB 110 \% Voltage (calculated at VOVP,
excludes leakage inductance spike)

FINE TUNING (Enter measured values from prototype)

V pin Resistor Fine Tuning

RV1 3.20 M-ohms Upper V Pin Resistor Value

RV2 1000000000000 M-ohms Lower V Pin Resistor Value

VAC1 115.0 \% Test Input Voltage Conditionl

VAC2 230.0 \% Test Input Voltage Condition2

10_VAC1 0.10 A Measured Output Current at VAC1

10_VAC2 0.10 A Measured Output Current at VAC2

RV1 (new) 3.20 M-ohms New RV1

RV2 (new) 16729.30 M-ohms New RV2
Typical AC input voltage at which OV

V_ov 256.2 v SI')I/LFJ)tdOWI’l willpbe trigggred
Typical AC input voltage beyond

V_V 536 v w)I/fiJch power gupply ceglln sta)r/tup

FB pin resistor Fine Tuning

RFB1 124 k-ohms Upper FB Pin Resistor Value

RFB2 1000000000000 k-ohms Lower FB Pin Resistor Value

VB1 22.4 \% Test Bias Voltage Conditionl

VB2 27.6 \% Test Bias Voltage Condition2

101 0.10 A Measured Output Current at Vb1

102 0.10 A Measured Output Current at Vb2

RFB1 (new) 124.3 k-ohms New RFB1

RFB2(new) 1000000000000 k-ohms New RFB2

Input Current Harmonic Analysis

Harmonic Max Current (mA) Limit (mA)

1st Harmonic 62.70 N/A Fundamental (mA)

. PASS. 3rd Harmonic current content
3rd Harmonic 16.03 48.00 is lower than the limit
. PASS. 5th Harmonic current content

5th Harmonic 8.1 26.82 is lower than the limit

7th Harmonic 50 14.12 _PASS. 7th Harmo_nic_ current content
is lower than the limit

Oth Harmonic 3.44 7.06 | PASS. 9th Harmonic current content

11th Harmonic 253 4.94 PASS. 11th Harm_on_ic current content
is lower than the limit

13th Harmonic 1.93 4.18 iF; Alfvférltit:n'jﬁrer?i?n”i'tc current content

15th Harmonic 1.53 362 | /> 1oh Harmome current content

THD 29.6 % Estimated total Harmonic Distortion

(THD)
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8 AUFEVBDMILHk

8.1 [MHEE
10—
150T
#31 AWG
o
4 O——
10
o
32T
#32 AWG
9
Figure 7 — Inductor Electrical Diagram.
8.2 EmftH
. Pins 1-4, all other windings open, measured at 100 kHz, 0.4 Vgus
Primary Inductance AL = 42 667 nH/n> 960 uH 5%
8.3 ##
Iltem Description
[1] Core: EE13 NC2H or equivalent.
[2] Bobbin: EE13; 5/5 pin vertical. PI PN: 25-01023-00
[3] Magnet Wire: #31 AWG.
[4] Magnet Wire: #32 AWG.
[5] Tape, Polyester film, 3M 1350F-1 or equivalent, 7.4 mm wide.
[6] Dolph BC-359 or equivalent.

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

Finish (P9)

Start (P10}

Finish (P1)

€00000000000000

00000000000000

0000000000000
0000000000000 00)

Start (P4)

000000000000 00,

32T
IXAWG#32

150T
1IXAWG#31

Figure 8 — Inductor Build Diagram.

85 AFISMEMFF

Bobbin Preparation

Place the bobbin item [2] on the mandrel with pin side on the left and winding
direction is clockwise direction.

Use wire item [3], start at pin 4 wind 150 turns in ~4 layers and at the last turn

Winding1 terminate the wire at pin 1. Apply 1 layer of tape item [5] between layers
winding2 Use _Wire item [4], start at pin 10 wind 32 turns in ~1 layer, and at the last turn
terminate the wire at pin 9. Apply 1 layer of tape item [5] between layers
Finish Gr_ind core .to get 960 pH inductance, secure the core with tape. Dip impregnate
using varnish item|[6]
Pins Cutpins 2, 3,5, 6, 7, 8.
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9 MEET—4
All measurements performed at room temperature using an LED load. The following data

were measured using customer LED load of ~120 V output voltage. Refer to the table on
Section 9.4 for the complete set of test data values.

9.1 FE
87.0

86.5 =
86.0 =

85.5 =

0
o
o
[ ]

84.5 =

84.0 =

Efficiency (%)

83.5 =

83.0 =

82.5 =

82 -0 | | | | | | | | | | |
180 190 200 210 220 230 240 250 260 270 280

Input Voltage (VAC)

Figure 9 — Efficiency vs. Line.

Power Integrations, Inc.
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9.2 AHLFaL—3>
110

=¢=0utput Current

108 =

= = = =
o o o o
o () NS o
|| || || ||

G

Output Current (mA)
(o]
o

(o]
[e2]
2

92 =

90

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

Figure 10 — Regulation vs. Line.
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9.3 AH&E
0.98

==Power Factor

0.97 =

Power Factor

0.91 =

0-90 | | | | | | | | | | | | | | | | | |
180 190 200 210 220 230 240 250 260 270 280

Input Voltage (VAC)

Figure 11 — Power Factor vs. Line.
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9.4 HBET—x

All measurements were taken with the board at open frame, 25 °C ambient, 50 Hz line
frequency, and customer supplied LED load

Input Measurement Load Measurement Calculation
) [ mam | W | PF [P0 G | e | o | | e |
190.11 76.22 13.983 |1 0.965 | 22.45 116.7400 | 99.100 | 11.589 | 11.57 82.88 2.39
200.08 | 72.16 | 13.849|0.959 | 23.58 116.3900 | 99.240 | 11.571 | 11.55 83.55 2.28
220.11 65.86 13.760 | 0.949 | 24.43 116.2500 | 100.000 | 11.646 | 11.63 84.64 2.11
230.16 63.10 13.715 1 0.944 | 24.31 116.1300 | 100.290 | 11.667 | 11.65 85.07 2.05
240.13 60.65 13.675 1 0.939 | 24.05 116.0400 | 100.480 | 11.681 | 11.66 85.42 1.99
265.15 55.44 13.512 | 0.919 | 24.63 115.9000 | 99.920 | 11.600 | 11.58 85.85 191
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10 EBASEHERET—4

TRIAC dimming results were taken with input voltage of 230 VAC, 60 Hz line frequency,
room temperature, and nominal ~120 V LED load.

10.1 SHAHI#R

Taken using a programmable AC source providing the leading edge chopped AC input.
110

=== - 180
100 = ==180-0

90 =

80 =

70 =

60 =

50 =

40

Output Current (mA)

30 =

20 =

10 +

O L | L | L | L |
0 30 60 90 120 150 180
Conduction Angle (°)

Figure 12 — Leading Edge Dimming Characteristics.
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10.2 FHAERFDZE

Measured using a programmable AC source providing the leading edge chopped AC
input. Note that dimming efficiency varies with the dimmer used.

90

80 =

70 =

Efficiency (%)
B ul 2]
o o o

w
o
2

20 =

10 =

o | | | | | | | | | |
0 30 60 90 120 150 180

Conduction Angle (°)

Figure 13 - Driver Efficiency as a function of Conduction Angle.
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10.3 SAHEBDFS1/VESHB %

Measured using a programmable AC source providing the leading edge chopped AC
input. Note the increase in power loss at ~30 due to turn-off circuit.

3.0
e==Power Loss 0 - 180
===Power Loss 180 - 0
2.5 =
~2.0 =
2
"))
"
9154
o
=
(e}
Q90
05 =
00 - | 1 1 L | 1
0 30 60 90 120 150 180

Conduction Angle (°)

Figure 14 — Driver Power Loss as a function of Conduction Angle.
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10.4 SHAEFEDEBIEYXF
The unit was tested with the following high-line dimmers at 230 VAC, 50 Hz input and

~120 V LED load.

Dimmers Type lour (MA) DR
Max Min
BERKER 2830 10 LE 97 28 3.46
JUNG 225 NV DE LE 95 19 5.00
JUNG 254 UDIE 1 TE 95 20 4.75
JUNG 266 G DE LE 97 23 4.22
BUSCH 2200 UJ-212 LE 97 33 2.94
BUSCH 2250 U LE 98 19 5.16
BUSCH 2247 U LE 97 28 3.46
GIRA 2262 00/ 101 LE 97 15 6.47
GIRA 0300 00 /101 LE 97 32 3.03
GIRA 0302 00/101 LE 98 24 4.08
GIRA 1176 00/103 TE 95 26 3.65
310-013 LE 99 27.5 3.60
310-017 TE 92 29 3.17
310-014 LE 99 33 3.00
310-016 LE 99 30 3.30
KOPP 8033 LE 93 25 3.72
BUSCH 691 U-101 ELEC 92 21 4.38
BUSCH 6513 U-102 TE 97 22 4.41
PEHA 433HAB TE 93 31 3.00
PEHA 433HAB Oa TE 86 21 4.10
REV 300W LE 97 1 97.00
2250 LE 98 21 4.67
400W LE 93 6 15.50
572499 LE 99 16 6.19
6513 TE 97 23 4.22
2875 LE 97 23 4.22
TCL LE 100 21 4.76
SEN BO LANG LE 100 35 2.86
EBA HUANG LE 100 1 100.00
SB ELECT LE 99 1 99.00
MYONGBO LE 100 34 2.94
KBE LE 100 5 20.00
CLIPMEI LE 100 22 4.55
MANK LE 100 37 2.70
32E450LM LE 94 22 4.27
32E450TM TE 92 20 4.60
32E2CFLDM TE 91 20 4.55
32E450UDM TE 95 24 3.96
SED200LRS LE 99 1 99.0
WDE200L-1 LE 99 1 99.0
SED300FHS LE 97 6 16.2
EED100PRS LE 99 1 99.0
E0902 DIM LE 97 17 5.7
WDE300F-1 LE 99 1 99.0
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11 8%

The following reading were taken at open frame, room temperature condition

11.1 230 VAC, 50 Hz: a4 E6/845 7401

Figure 16 — R24: Damper Resistor.

Power Integrations, Inc.
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11.2 230 VAC, 50 Hz: G568/ 2#%. 00 ° EF A

Figure 18 — R24: Damper Resistor.
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12 JEERSERF (BRSEaRiEmiiaL) K

121 AHEFELASDEZDEF
. e e, o, N P~ . i 7~ .
Jo N e LRI Sy’ IR ey R sy S e
~ ~ P Pl 7\ 7\ JAN /N A\
\ \ \ \ \ \ )\ \ )\ \
\ \ \ \ \ ) S \ 3 \ \ )
/ / / / / / / / / /
/ / / / / / / / / /
NSNS NSNS N ./ o/ \/ N\ \/

P1rms(C2)

Measure
728 MY 180.1Y

v
LeCroy

Figure 19 — 190 VAC, Full Load.
Upper: Iy, 50 mA / div.

LeCroy = 1010/2014 4:47: 3PM ]
Figure 20 — 220 VAC, Full Load.

Upper: Iy, 50 mA / div.

Lower: V|y, 100 V, 10 ms / div.

Lower: V|y, 100 V, 10 ms/ div.
. ~. - o i~ . o~ = ~—, p—
o [N ™ N LN | N [N N - LN | ™
4 4 L s VA | P L Lo |4 [ |
—_ = p— =t e ey el e’ o et
) ~ ay ~ N
foN LN /N N N JERE JER /R [N\ JER
\ \ \ \ \ B ) | \ \ § B
\ A \ \ \ o\ \ \ \ \
/ i / / / / / / / /
/ / / / / / / / /
N/ N/ o/ N/ ./ N/ \ ./ o/ Vo NS

LeCroy

Figure 22

LeCroy
Figure 21 — 240 VAC, Full Load.
Upper: Iy, 50 mA / div.
Lower: V|y, 100 V, 10 ms / div.

— 265 VAC, Full Load.
Upper: Iy, 50 mA / div.
Lower: V,y, 100 V, 10 ms / div.

Power Integrations, Inc.
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12.2 BEYIEFFDH S EBIELH T EF

e Vertival Timehase Trigger Di rs b Math Analysis Utlities  Help File Verlical Timebase Trigger D

oY FaY 7\ ™, 7\ ™ Fa N\ N\ P ™\ N\ ™ N\ o\ 7\ 7™\ .\ ™\ 7\

FANS N N/ N/ N\ S\ \/ \J VA VAVAVAVAVAVAVAVAV
A 4 b i ~ \ o A A 4 A4 A" - b - b4 o b - ot o |

o o

— —

o o

Measure P1:ms(CT) PZmean(cy P3pkPK(C3) Pa:max(FI) PEMINF) PEMAX(C2) Measure F1ms(CT) P2mean(c3) PIPkRK(C3) P4maxFI) PSimin(F 1) PEMaK(CI)

value 1584 9154 my 388 my value 116.05V 9206 my 38EmY

status v v v status: v v v

figger GO

- e ciory

LeCi

Figure 23 — 190 VAC, 50 Hz. Full Load. Figure 24 — 220 VAC, 50 Hz. Full Load.
Upper: loyt, 20 mA / div. Upper: loyt, 20 mA / div.
Lower: Vour, 20 V, 10 ms / div. Lower: Vourt, 20 V, 10 ms/ div.

File Verival Timehase Trigoer Display Cursors Math Analysis Utlities Help Flle Verical Timehase Trigger Display ©
NSNS SN N N SN N/, . NN N I NN AN l
NS N N N N NS NS NS NS N N N NV VOV VNV VNV N
o/ o/ o/ o’ L o o/ ‘oo \o/ o \o o/ o/ \o o/ o/ o o o/ v
ol o
—
o o
Measure FlmsCl)  FZmean(cy F3pkpk(C3) PemaF) PSmINGF2) PEMAC2) Measure FLmsC)  FImean(cy FEAkp(C3) PamanFD) FEMINGD PEmaxc)
value 11814V 9378 m 304 my value 11828V 9461 my 01 my
staius v v v status v v v

5 (Trigger  ED0M)

i -
Figure 26 — 265 VAC, 50 Hz. Full Load.
Upper: lout, 20 mA / div. Upper: lout, 20 mA / div.

Lower: Vout, 20 V, 10 ms / div. Lower: Vout, 20 V, 10 ms / div.
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12.3 EZH, FIUBFEDHHET

File Vettical Timebase Trigger Display Cursors Measure

AAAMAAMAAARAAAARAARA MMM,
NVV Vvvyy VYUY VY VY vy VYV Y VVVV\
;
[ fAoAIA A AoA AR [ FLSNN O VO I O W O OO (U L O
LT e R NS IRy
e S
ERVANLY A RN NV R RVL ARV RTA RN RIATAIRNATARRYRTARATAIL
e ey R RIRIRIRIR I RYRIAIRY
V Vv VvV VoV Vv 'R Vv iy v vy yyvuyy

P6:Max(C2) Measure P1rms(CTy PZmean(C3) P3pkpk(C3) Pamax(C3)
alue 646 Y 42,99 mv 108.0 mv

value 645 v 4544 mv 108.6 mv
v % v % v

PSMINGF3) PEMaxX(C2)

Figure 27 — 190 VAC Output Rise.
Upper: lout, 20 mA / div.
Lower: V,y, 100 V, 50 ms / div.

Figure 28 — 90 VAC Output Fall.
Upper: lout, 20 mA / div.

Lower: V,y, 200 V, 100 ms / div.

i MR WA u"\f\\

I\V \

;
AoA hoALA A AA AN A N AR S O O O R hoA
i o A o A
n e T IR

o ARANARARRARARANARADARARAN AN RN I AN AT AOARLOARAEARARA NI,

T T T T Ty RENERNNRRNAYALANAVERRY
TR BRI RTR RIS, TATRtRIATRIRI NIRRT
T R TR TR ey
VY vy vy vy Vv Vv Vv VYV Vv vy

P1ms(CTy P2:meaniC3 P3pkpk(C3) Pa:max(C3) PSiinF3)
alue 645 MY 4a15my 108.6 my value 644y 4619my 109.4 Y
status v % v % v

LeCroy

Figure 29 — 265 VAC Output Rise.
Upper: lout, 20 mA / div.
Lower: V)y, 100 V, 50 ms / div.

LeCroy

Figure 30 — 265 VAC Output Fall.
Upper: lout, 20 mA / div.
Lower: V)y, 100 V, 50 ms / div.
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Tel: +1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com

Page 36 of 51



9-Jun-14

DER-412 12 W LED Driver Using LYT4322E

Cu

12.4 BEHEHFDFL 1 BEEFL 12 &

&
Measure P1max(C1) PZmean(C3) PIpkpk(CH) Pamax(C3) P5maxC4) PEMax(C2)
valug 420V 545V 282V

v v

v
imebase 0.00ms

Figure 31 — 190 VAC, 50 Hz.

Upper: Iprain, 0.1 A/ div.
Lower: Vpran, 100V, 2 ms/ div.

. Il .
Measure Pimax(C1) Paipkpk(C3) P4max(C3) PEmax(C4)
value s41Y 533

my 261
status v

P2mean(C3) PEmax(C2)

LeCroy

Figure 33 — 265 VAC, 50 Hz.

Upper: Iprain, 0.1 A/ div.
Lower: Vpran, 100V, 2 ms / div.

-
| Y Y N
ol e |
Measure P1max(C1) PZmean(C3) P3pkpk(C3) Pamax(C3) Pamax(C4) Pamax(C2)
value 420 542 v 278V

v
Tmebase 0.0

Figure 32 — 190 VAC, 50 Hz.
Upper: Ipran, 0.1 A/ div.
Lower: Vpran, 100 V /div., 5 us [ div.

Measure Prmax(Cl) PZmean(C3) P3pkpk(C3) Pdmax(C3) Pamax(C4) PEmax(C2)
value 638 MY -348Y
status v v v

fmehase  0.005

LeCroy

Figure 34 — 265 VAC, 50 Hz.
Upper: Ipran, 0.1 A/ div.
Lower: Vpran, 100 V / div., 5 us / div.
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12.5 BEEDFL 1> EBELFL1 B

File Verfical Timebase Trigger Dis €

ure  Matt

rtical Timehase Trigger Displa

il

o

11 ™ I
i . I I

Measure P1imax(C1) PImean(Cy PIDkRk(C) Pamax(C3) Psmax(C4) PEMax(C2) Measure P1max(C1) P2mean(C3) PIpkpk(C3) Pamax(C3) P5maxC4) PEMax(C2)
value 320V 11564 275V value 272V 11554 250y
status v v

status v

Figure 35 - 190 VAC, 50 Hz Start-up. Figure 36 — 190 VAC, 50 Hz Start-up.
Upper: lorains 200 mA / div. Upper: Iprains 200 MA / div.

Lower: Vpran, 100 V, 2 ms/ div. Lower: Vpran, 100 V, 10 us / div.

File Verfical Timebase Trigger Display Curso

File Vertical Timehase Trigger Display C sure Math Analysis Utiities Help

"l

u u |

Measure P1imax(C1) P2Zmean(C3) P3:pkpk(C3) Pamax(C3) Pimax(Cd) PEmax(C2) Measure P1max(©1) P2mean(C3) P3:pkpk(C3) P4max(C3) Pamax(C4) PEMax(CI)
value 436V 1148 37V value 381V 1123V 304

status v v status v v

1MDF2014 5:31:51 PM 102014 5:32:16 PW

Figure 37 — 265 VAC, 50 Hz Start-up. Figure 38 — 265 VAC, 50 Hz Start-up.
Upper: Ipran, 200 mA / div. Upper: Iprain, 200 mA / div.

Lower: VDRAINv 100 V, 2 ms/ div. Lower: VDRAINa 100 V, 5 us [ div.

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

cal Timehase Trigger Di ure  Math is  Utilti Ir

o

Measure P1max(cC1) P2mean(C3) PIkpk(CH) Pamax(C3) P5maxC4) PEMax(C2)
value 304V 1188 282V

status v v

v
ffrighage 08T

Figure 39 — 190 VAC, 50 Hz Output Short Condition.

Upper: lorains 200 MA / div.
Lower: Vpran, 100V, 200ms / div.

File Verical Timehase Trigger Display Cursors Measure Math Anafysis Utiities Help

b : M

o

Measure P1imax(C1) PZmean(C) PapkpkiC3) Pamax(C3) PEmax{C4) PEmax{C2
value 428V 1187V ETRY
status v -

1107201 4 5:41:09 P

Figure 41 — 265 VAC, 50 Hz Output Short Condition.

Upper: Iprain, 200 mA / div.
Lower: Vpran, 100 V, 5ms / div.

1B RUFL1BE

e Verfical Timebase Triager Displ

)
e

o o,

[

[
o
Measure P1imax(C1) P2mean(C3) PIpkpkiC3) Pamax(C3) Psmax(C4) PEMax(C2)
value 01V 12004 221V
status v v

v
EEERALITE

Figure 40 — 190 VAC, 50 Hz Output Short Condition.
Upper: Ibrain: 200 MA / div.
Lower: Vpran, 100V, 1 us / div.

File Vertical Timehase Trigger Display Measure Math Analysis Utiities Help

o

Measure P1imax(C1) PZmean(C3 Paipkpk(©3) Pémax(©3) PEmax(C4) PEmax(C2)
value 410V 1238V 294V
status v v

Figure 42 — 265 VAC, 50 Hz Output Short Condition.
Upper: Ipran, 200 mA / div.
Lower: VDRAIN, 100 V, 1 HS / div.
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12.7 F—F B 7%

Measure  Ma

0y
Measure P1:max(C2) P2IMs(C3) PImMs(C1) Pamin(C1) PEmax(C1) PEMIN(C3)
value 668 v 245 140.20Y 1459V 162.0V
status v v v v v

Fositie]
21412014 253 41 PM

Figure 43 — 190 VAC, 50 Hz Open Load Condition.
Upper: Vour, 50 V / div.
Lower: lIpgan: 200 mA, 100ms / div.

12.8 AABIEIAEY

No failure of any component during brownou

Dis

g

Measure P1:max(C2) P2mMs(C3) PImMs(C1) Pamin(C1) PSmax(C1) PEMIN(C3)
valu 617 v 10.3 M 14037V 1459V 162.0V
st v v v v v

2402014 25518 PM

Figure 44 — 265 VAC, 50 Hz Output Short Condition.
Upper: Vout, 50 V / div.
Lower: Iprain, 200 mA, 200ms / div.

t test of 0.5 V / sec AC cut-in and cut-off.

ax(G1) P2mean(C3)
37.85 my
v

LeCroy

3) Pamax(C4) PAmax(C2)

17.4my
v

Pzphpk(C3) Pémax(C

1216 My
v

Figure 45 — Brown-out Test at 0.5 V/s. The Unit is
Able to Operate Normally Without Any
Failure and Without Flicker.
Ch4: Vy; 100 V / div.
Ch2: loyt; 20 mA / div.

Time Scale:

100 s/ div.

Power Integrations, Inc.
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www.powerint.com

Page 40 of 51



9-Jun-14 DER-412 12 W LED Driver Using LYT4322E

13 BRI D KR

13.1 AHEFEEANERDEFR - )—T1>0 Ty HGHH

Input: 230 VAC, 50 Hz
Output: 120 V LED Load
Dimmer: WDE300F-1

e \Verical Timehase Trigger Display C sure Miath el e Vercal Timebase Trigger Display Cursors

Ve
/ / / V4 / /
\O NG Vo NG S NS

i g
Measure P1imax(C2) PZmean(C3) P3pkpk(C3) Pémax(C3) PEmax(C4) PEmax(C2) Measure PImax(C2) P2mean(C3 Pa:pkpk(©3) P4max(C3) P5max(C4) PEmax(C2)
value > 203 my 9215 my 525 my 121.2mY value =203 mv 84.52 my 627 My 1148 mv
status o v v v status 3 v v v

LeCroy 1110/2014 6:48:08 PM LeCroy 11102014 6:47:16 PM

Figure 46 — 162° Conduction Angle. Figure 47 — 135° Conduction Angle.
Upper: iy, 50 mA / div. Upper: Iy, 50 mA / div.
Lower: V|y, 100 V, 5 ms / div. Lower: V|y, 100 V, 5 ms / div.

File ‘Verical Timebase Trigger Displa sure Math Analysis Utiities Help e Verlical Timebase Trigger Display Cursars

/ /.

Measure P1iman(C2) PZmean(C3) P3pkpk(C3) Pémax(C3) PEmax(C4) Pémax(C2) Measure Pimax(C2) P2mean(Cy Pa:pkpk(©3) Pdmax(C3) P5max(C4) Pomax(C2)
value > 203 mv 61.86 my §7.0my 796 my value =303 my 4.08 My 140 my 11zmy
status 3 v v v status (3 v v v

LeCroy 1110/2014 6:48:31 PM LeCroy 111062014 6:52:26 PM

Figure 48 — 90° Conduction Angle. Figure 49 — 30° Conduction Angle.
Upper: i, 50 mA / div. Upper: Iy, 50 mA / div.
Lower: V|y, 100 V, 5 ms / div. Lower: V|y, 100 V, 5 ms / div.

Power Integrations E
Tel: +1 408 414 9200 Fax: +1 408 414 9201
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13.2 HHEFDERE - V—T7>0 Ty THAA%

Input: 230 VAC, 50 Hz
Output: 120 V LED Load
Dimmer: WDE300F-1

Measure  Math A

h Analysis Utliies Help

e Trgger Display C

yd /- yd \
o) o] ) e
T T
Measure P1imax(CI) PZmean(C3) P3:pkpk(C3) Pd:max(C3) PSmax(Ca)y PE:Max(C2) Measure P1:max(CZ2) PZmean(C3) P3pkpk(C3) Pamax(C3) Pamax(C4) PBEMax(C2)
walue =203 mv 93.2a v 356 MY 1109 mv value =203 my 8370 my 47.3 mv 1020 v
status 4 v v v status o v v v
LeCroy LeCroy

Figure 50 — 162° Conduction Angle.
Upper: lout, 20 mA / div.

Lower: V|y, 100 V, 5 ms / div.

Figure 51 — 135° Conduction Angle.
Upper: loyt, 20 mA / div.
Lower: V,y, 100 V, 5 ms / div.

File Vertical Tim

/

/

/

4

Measure P1max(c) PZmean(Cy) FEPkPKIC3) P4maxNC3)

walue - 203 m 50513 mY 37.55 m¢ 66,53 m
status @ v v v
LeCroy

Fi@re 52 —90° Conduction Angle.
Upper: loyt, 10 mA / div.

P5mMax(C4)

Lower: V|y, 100 V, 5 ms / div.

PEMaK(C2) Measure P1max(C2) FZmean(C3) PEpkpk(CE) PaMax(C3) PEMax(C4)
value > 203 my 5283 mv 472my 700 my
status o v v v

LeCroy

Fi@re 53 - 30° Conduction Angle.
Upper: loyt, 10 mA / div.
Lower: V)y, 100 V, 5 ms / div.

PEMaX(C2)

Power Integrations, Inc.

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

www.powerint.com
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13.3 ANEELANERDER - N—1>0 Ty B

Input: 230 VAC, 50 Hz
Output: 120 V LED Load
Dimmer: PEHA 433HAB

e Vertical Timebase Cursors  Measure  Math lysis  Ulities Help le  Vertical Timebase

alysis  Utilies  Help

el
- J S

r \ r \ r r— N Y
/ / N/ / N/ N/
P AVl NS N N\

Measure P1:max(CZz) PZmean(C3) P3:pkpk(C3) P4max(C3) Pamax(C4) PBEmMax(C2) Measure P1max(C2) P2mean(C3) P3:pkpk(C3) P4:max(C3) Pamax(C4) PEmax(CI)
wvalue 85 v 82.48 v 41.6 i 1081 value 82 i B0.63 v 3T 821 my

status v v v v status v v v v

LeCroy LeCroy 102014 T12:54 PM

Figure 54 — 124° Conduction Angle.
Upper: Iy, 50 mA / div.
Lower: V,y, 100 V, 5 ms / div.

Vertical Timeba;

Figure 55 — 120° Conduction Angle.
Upper: Iy, 50 mA / div.
Lower: V|y, 100 V, 5 ms / div.

e Verical Timebase Trigger Display Cursors Measure Math Analysis Utiities Help

e base Trigger Display Cursors Measure Math Analysis Utliies Heln

1

T 1
N i

A
/\ /\ /
/ /

N §

r

1__ r
£

Measure P1iman(C2) PZmean(c3) PEpkpk(C) PaMax(C3) PEMaX(C4) PEMaX(C2)
value 114 my 20.20 my 207 m 41.3my
status v v v v

0 B
LeCroy 11012014 7:15:20 PM

Figure 56 — 54° Conduction Angle.
Upper: iy, 50 mA / div.
Lower: V|y, 100 V, 5 ms / div.

\ [
N N

v A

Measure Flmax(cD) P2mean(Cy P3:pkpk(c3) Femax(C3) P5max(c4) PEMax(C2)
value 128 mv 22,968 m/ 15.98 m 3249 mv

status v v v v

LeCroy 111052014 7:17:33 P

Fig_ure 57 — 43° Conduction Angle.
Upper: Iy, 50 mA / div.
Lower: V|y, 100 V, 5 ms / div.
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13.4 HAHEFDEK - FL—1 >0 TG

Input: 230 VAC, 50 Hz
Output: 120 V LED Load
Dimmer: PEHA 433HAB

File Verical Timebase Trigger Display Cursors Measure Maih Analysis Uiities Help

File Verical Timebase Trigger Display Cursors Measure Math

lysis  Utilies  Help

) / \_ _4, \_ / "

e \ [ N\

~
/ N\ / AN [

/ N/ N/

Vi NoA N/

N N\

T
Measure P1max(C2) Pzmean(cy P3:pkpK(C3) PAMax(C3) PEMax(Ce) PHMAX(C2)
wvalue 83 v B2.54 V. 417 1082 e
status v v v v
LeCroy 102014 T11:40PM

Figure 58 — 124° Conduction Angle.
Upper: loyt, 20 mA / div.
Lower: V,y, 100 V, 5 ms / div.

Trigger  Display

Measure P1max(C2) P2mean(C3) P3pkpk(C3) P4:max(C3) Pamax(C4) PEmax(CI)
value 83 mv 60.68 v 3TEmMY 821 my

status v v v

LeCroy 12014 7:13:34 PH

Figure 59 — 90° Conduction Angle.
Upper: lout, 20 mA / div.
Lower: V)y, 100 V, 5 ms / div.

A 2, A
ra /A /
/ \ !\ /

Measure P1max(C2) PZmean(c3) PEpkpk(CE) PAMax(C3) PEMax(C4) PEMaX(C2)
value M4 my 20547 mv 2119 my 42.08 mv
status v v v

LeCroy 111012014 7:15:54 PM

Figure 60 — 54° Conduction Angle.
Upper: lout, 10 mA / div.
Lower: V|y, 100 V, 5 ms / div.

/‘\\ /\ /\

\.f N/
N \/

Measure P1max(C2) P2mean(C3) P3:pkpk(C3) Pamax(C3) P& maxCd) PB:max(C2)
valug 128 mY 22,600 mV 15.87 v 32.47 my

status. v v v v

LeCroy 171002014 T:17.05 PM

Figure 61 — 43° Conduction Angle.
Upper: loyt, 10 mA / div.
Lower: V|\, 100 V, 5 ms / div.

Power Integrations, Inc.
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13.5 LA EFRDERE - V—T1>0 Ty THA 5%

Input: 230 VAC, 50 Hz
Output: 120 V LED Load
Dimmer: WDE300F-1

P ™
o
P 0 L
Measure P1max(C3) P2mean(C3) P3pkpk(C3) Pa:max(C3) Pamax(Cay Pe:max(C2)
walue 347.8m 53.78my 353.7 miv 347.8 miv
status v v v v

LeCroy
Figure 62 — 162° Conduction Angle.
Upper: Ul Ips, 100 mA / div.
Lower: V)y, 100 V, 2 ms / div.

N,
ool e
pr o
Measure P1:max(C3) PZmean(C3) P3pkpk(C3) Pamax(C3) Pamax(C4) PBEMax(C2)
wvalue 4042 v 4760 v 5033 v 4942 ey
status v v v

LeCroy

Figure 63 — 135° Conduction Angle.

Upper: U1 Ips, 100 mA / div.
Lower: V|y, 100 V, 2 ms / div.

es  Help
=
i
M.
o
4/

Measure P1manC3) PZmean(C3) F3:pkpkiC3) Pa:max(C3) PamaxCay PE:max(C2)
walue 5714 mi 30.52mi 582.3 miy 5714 my

status v v v v

LeCroy

Fi@re 64 — 90° Conduction Angle.
Upper: U1 Ips, 100 mA / div.
Lower: V|\, 100 V, 2 ms / div.

o S L
Measure P1max(C3) PZmean(C3) P 3pkpk(C3) Pamax(C3) Pamax(C4) Pamax(C2)
valueg 2010 my 9.76 mi IMT my 291.0mY
status v v v v

Tmehase_2.00mg

LeCroy

Fi@re 65 — 30° Conduction Angle.
Upper: U1 Ips, 100 mA / div.
Lower: V|y, 100 V, 2 ms/ div.
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14 =& EMI

141 E#yrF7vZ

Figure 66 — Conducted EMI Test Set-up.
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/ Power Integrations RBW 9 kH=z

04.Feb 14 18:25 MT 500 ms

Att 10 dB AUTO

aBpv | o 100 kHz 1 MH=z 10 MHz

itN55015Q LIMIT CHECK PASS

10

|| sGL

100

L 50

™~

2 av N
CLRWR [-20 TDE

_H’C

\
| 60
EN®SQ154
6DE

L

£
:
\&

-20

9 kHz

30 MHz

Figure 67 — Conducted EMI, ~120 V LED Load, 230 VAC, 60 Hz, and EN55015 B Limits.
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EDIT PEAK LIST

(Final

Tracel:

Trace?:

Trace3:

NN N NNNN

TRACE
Average
Average
Average
Average
Quasi Peak
Average
Quasi Peak
Average
Average
Average
Average

Average

Figure 68 — Conducted EMI, Final Measurement Results.
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15 AhY—

Differential input line 500 V surge testing was completed on a single test unit to
IEC61000-4-5. Input voltage was set at 230 VAC / 60 Hz.

Surge Vlgll?:te Injection Injection | Test Result
Level (V) (VACE:J) Location | Phase (°) (Pass/Fail)
+500 230 LtoN 90 Pass
-500 230 LtoN 90 Pass
+500 230 LtoN 0 Pass
-500 230 LtoN 0 Pass

Differential ring input line surge testing was completed on a single test unit to IEC61000-
4-5. Input voltage was set at 230 VAC / 60 Hz. Output was loaded at full load and
operation was verified following each surge event.

Surge VI(;]IFt)el\Jg;e Inject!on Injection | Test Resglt
Level (V) (VAC) Location | Phase (°) | (Pass/Fail)
+2500 230 LtoN 90 Pass
-2500 230 LtoN 90 Pass
+2500 230 LtoN 0 Pass
-2500 230 LtoN 0 Pass

Unit passed under all test conditions.

&
Measure P1imax(C1) PZmax(C2) P3pkpkiC2) P4:maxiC3) P&maxiC4) P& maxiC2)
value R 556 688 Y

Figure 69 — 500 V Differential Surge. 589 V maximum VDS.

Power Integrations
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16 SRETEFE
Date Author Revision | Description and Changes Reviewed
9-Jun-14 CA 1.0 Initial Release Apps & Mktg
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