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Item | Qty g:; Description Mfg Part Number Mfg

1 1 BR1 | 1000V, 0.8 A, Bridge Rectifier, SMD, MBS-1, 4-SOIC B10S-G Comchip

2 1 C2 | 47 nF, 400V, Film ECQ-E4473KF Panasonic

3 1 C3 | 100 nF, 400 V, Film ECQ-E4104KF Panasonic

4 1 C4 | 2.2 uF, 400V, Electrolytic, (6.3 x 11) TAB2GM2R2E110 Ltec

5 1 C5 | 10 uF, 25V, Ceramic, X7R, 1206 C3216X7R1E106M TDK Corp

6 1 C6 | 4.7 uF, 50V, Ceramic, X7R, 1206 UMK316AB7475KL-T Taiyo Yuden

7 1 C7 | 220 uF, 63V, Electrolytic, (10 x 16) EKMG630ELL221MJ16S | United Chemi-con

8 1 C8 | 2.2nF, 200 V, Ceramic, X7R, 0805 08052C222KAT2A AVX

9 1 C9 | 33 pF, 1000 V, Ceramic, COG, 0805 0805AA330KAT1A AVX

10 1 D1 | 400V, 1 A, Rectifier, DO-41 1N4004-E3/54 Vishay

11 1 D2 | 400V, 1 A, Ultrafast Recovery, 500 ns, DO-214AA, SMB STTH1R04U ST Micro

12 1 D3 | 100V, 2 A, Schottky, SMA STPS2H100AY ST Micro

13 1 D4 | 250V, 0.2 A, Fast Switching, 50 ns, SOD-323 BAV21WS-7-F Diodes, Inc.
14 1 D5 | 600V, 1 A, Ultrafast Recovery, 75 ns, SOD-123 UFM15PL-TP MCC

15 1 D6 | 75V, 0.15 A, Switching, SOD-323 BAV16WS-7-F Diodes, Inc.
16 1 D7 | 75V, 0.15 A, Switching, SOD-323 BAV16WS-7-F Diodes, Inc.
17 1 D8 | 75V, 0.15 A, Switching, SOD-323 BAV16WS-7-F Diodes, Inc.
18 1 F1 5 A, 250 V, Fast, Microfuse, Axial 0263005.MXL Littlefuse

19 1 L1 4.7 mH, 90 mA, 20 Ohm, RF Inductor B82144A2475] Epcos

20 1 Q1 | NPN, Small Signal BJT, 40 V, 0.2 A, SOT-23 MMBT3904LT1G On Semi

21 1 R1 | 75 Q, 5%, 2 W, Metal Oxide RSF200JB-75R Yageo

22 1 R4 ] 38.3kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF3832V Panasonic
23 1 R5 | 301 kQ, 1%, 1/4 W, Thick Film, 1206 ERJ-8ENF3013V Panasonic
24 1 R6 | 127 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF1273V Panasonic
25 1 R7 | 49.9 kQ, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF4992V Panasonic
26 1 R8 | 243 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF2433V Panasonic
27 1 R9 | 5.1kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ512V Panasonic
28 1 R11 | 510 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ514V Panasonic
29 1 R12 | 10 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ103V Panasonic
30 1 R13 | 27.4 kQ, 1%, 1/16 W, Thick Film, 0603 ERJ-3EKF2742V Panasonic
31 1 R14 | 100 kQ, 5%, 1/10 W, Thick Film, 0603 ERJ-3GEYJ104V Panasonic
32 1 R15 | 1 MQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ105V Panasonic
33 1 T1 Bobbin, EE10, Vertical, 8 pins 101 Hical Magr_letics

Transformer SNX-R1734 Santronics
34 1 Ul | LYTSwitch-4, eSIP-7C LYT4311E Power Integrations
35 1 VR1 | 27V, 5%, 150 mW, SOD 523 EDZTE6127B Rohm Semi
Power Integrations
.+ .+
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ACDC_LYTSwitch-
4 101813; Rev.1.3;
Copyright Power
Integrations 2013

LYTSwitch-4_101813: Flyback
INPUT INFO OUTPUT UNIT Transformer Design
Spreadsheet

ENTER APPLICATION VARIABLES

Select 'YES' option if dimming is

Dimming required Vs YES required. Otherwise select 'NO'.
VACMIN 90 \% Minimum AC Input Voltage
VACMAX 132 \% Maximum AC input voltage
fL 60 50 Hz AC Mains Frequency
vo 19 R T s
VO_MAX 52.80 v \I\;I;?;rgg.m expected LED string
VO_MIN 43.20 v \'\;Icl)rl]tlar:;]l:am expected LED string
V_OVP 58.08 \% Over-voltage protection setpoint
10 0.12 0.12 A Typical full load LED current
PO 5.8 W Output Power
n 0.82 0.82 Estimated efficiency of operation
VB 23 23 \% Bias Voltage
ENTER LYTSwitch-4 VARIABLES
LYTSwitch-4 Auto LYT4311 Selected LYTSwitch-4
Select "RED" for reduced Current
Current Limit Mode RED RED Limit mode or "FULL" for Full
current limit mode
ILIMITMIN 0.75 A Minimum current limit
ILIMITMAX 0.85 A Maximum current limit
fS 132000 Hz Switching Frequency
fSmin 124000 Hz Minimum Switching Frequency
fSmax 140000 Hz Maximum Switching Frequency
\% 96.7 uA V pin current
RV 1.65 1.65 M-ohms Upper V pin resistor
RV2 1000000000000 M-ohms Lower V pin resistor
IEB 100.00 100.0 UA LIili)pin current (85 uA< IFB < 210
RFB1 200.0 k-ohms FB pin resistor
VDS 10 v LYTSwitch on-state Drain to

Source Voltage

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

Bias Winding Diode Forward

VDB 0.70 v Voltage Drop

Key Design Parameters

Ripple to Peak Current Ratio (For

KP — 1.00 PF >0.9,0.4 < KP < 0.9)

LP 468 uH Primary Inductance

VOR 48.50 48.5 \% Reflected Output Voltage.

Expected IO (average) 0.12 A Expected Average Output Current
Expected ripple current ratio at

KP_VACMAX 1.09 VACMAX

TON_MIN 1.08 us Mlnlmum on time at maximum AC
input voltage

PCLAMP 0.05 W Estimated dissipation in primary

clamp

g Power Integrations, Inc.
Hii%: +1408 414 9200 f%F: +1 408 414 9201 e
www.powerint.com 12701 (3L45710)
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ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES

Core Type EE13 EE13 Core Size

Custom Core Enter custom core part number

AE 0.171 cmA2 Core Effective Cross Sectional
Area

LE 3.02 cm Core Effective Path Length

AL 1130 nHITA2 Ungapped Core Effective
Inductance

BW 7.4 mm Bobbin Physical Winding Width
Safety Margin Width (Half the

M 0 mm Primary to Secondary
Creepage Distance)

L 3 Number of Primary Layers

NS 93 93 Number of Secondary Turns

DC INPUT VOLTAGE PARAMETERS

VMIN 127 \% Peak input voltage at VACMIN

VMAX 187 \% Peak input voltage at VACMAX

CURRENT WAVEFORM SHAPE PARAMETERS

Minimum duty cycle at peak of

DMAX 0.29 VACMIN
IAVG 0.08 A Average Primary Current
Peak Primary Current (calculated
P 0.63 A at minimum input voltage
VACMIN)
Primary RMS Current (calculated
IRMS 0.16 A at minimum input voltage
VACMIN)
TRANSFORMER PRIMARY DESIGN PARAMETERS
LP 468 uH Primary Inductance
LP_TOL 10 Tolerance of primary inductance
NP 93 Primary Winding Number of Turns
NB 45 Bias Winding Number of Turns
ALG 54 nH/TA2 Gapped Core Effective Inductance

Maximum Flux Density at PO,

BM 1844 Gauss VMIN (BM<3100)

BP 2504 Gauss Peak Flux Density (BP<3700)

AC Flux Density for Core Loss

BAC 922 Gauss Curves (0.5 X Peak to Peak)
Relative Permeability of Ungapped

ur 1588 Core

LG 0.38 mm Gap Length (Lg> 0.1 mm)

BWE 22.2 mm Effective Bobbin Width

oD 0.24 mm _Maxmum_ Prlma_ry Wire Diameter
including insulation

INS 0.05 mm Estimated Total Insulation

Thickness (= 2 * film thickness)

DIA 0.19 mm Bare conductor diameter

Primary Wire Gauge (Rounded to

AWG 33 AWG next smaller standard AWG value)

cM 51 Cmils Bare condyctor effective area in
circular mils

CMA 317 Cmils/Amp Primary Winding Current Capacity

(200 < CMA < 600)

TRANSFORMER SECONDARY DESIGN PARAMETERS (SINGLE OUTPUT EQUIVALENT)

Lumped parameters

ISP 0.63 A Peak Secondary Current

ISRMS 0.23 A Secondary RMS Current

IRIPPLE 0.20 A Output Capacitor RMS Ripple
Current

Power Integrations
Hii%: +1408 414 9200 fLH.: +1 408 414 9201
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Secondary Bare Conductor

CMS 47 Cmils s . )
minimum circular mils
Secondary Wire Gauge (Rounded
AWGS 33 AWG up to next larger standard AWG
value)
DIAS 018 mm Secondary Minimum Bare
Conductor Diameter
Secondary Maximum
oDS 0.08 mm Outside Diameter for Triple
Insulated Wire
VOLTAGE STRESS PARAMETERS
Estimated Maximum Drain Voltage
assuming maximum LED strin
VDRAIN 297 v voltage (gllncludes Effect of ’
Leakage Inductance)
Output Rectifier Maximum Peak
Inverse Voltage (calculated at
PIVS 245 v VOVP, excluges(leakage
inductance spike)
Bias Rectifier Maximum Peak
Inverse Voltage (calculated at
PIVB 119 v VOVP, excluc?es(leakage
inductance spike)
FINE TUNING (Enter measured values from prototype)
V pin Resistor Fine Tuning
RV1 1.65 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
I0_VAC1 0.12 A Measured Output Current at VAC1
10_VAC2 0.12 A Measured Output Current at VAC2
RV1 (new) 1.65 M-ohms New RV1
RV2 (new) 8626.05 M-ohms New RV2
Typical AC input voltage at which
V_Oov 133.4 v O)G)shutdownpwill be tr%ggered
Typical AC input voltage
V_Uuv 28.9 \% beyond which power supply can
startup
FB pin resistor Fine Tuning
RFB1 200 k-ohms Upper FB Pin Resistor Value
RFB2 1000000000000 k-ohms Lower FB Pin Resistor Value
VB1 20.7 \% Test Bias Voltage Conditionl
VB2 25.3 \% Test Bias Voltage Condition2
101 0.12 A Measured Output Current at Vb1
102 0.12 A Measured Output Current at Vb2
RFB1 (new) 200.0 k-ohms New RFB1
RFB2(new) 1000000000000.0000 k-ohms New RFB2
Input Current Harmonic Analysis
Harmonic Max Current Limit
1st Harmonic 65.10 N/A mA
3rd Harmonic 16.30 N/A mA N/A
5th Harmonic 8.47 N/A mA N/A
7th Harmonic 5.09 N/A mA N/A
9th Harmonic 3.54 N/A mA N/A
11th Harmonic 2.63 N/A mA N/A
13th Harmonic 1.97 N/A mA N/A
15th Harmonic 1.58 N/A mA N/A
THD 29.2 % Estimated total

Harmonic Distortion (THD)

E

www.powerint.com
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9.1 BSREHE
1
W1: 93T AWG33 3
2 .
7
W2: 46T AWG33 3
8 .
Figure 6 — Inductor Electrical Diagram.
9.2 HBTHHE

Primary Inductance

0.4 RMS. AL= 54.432nH/n’

Pins 1-2, all other windings open, measured at 100kHz,

470uH +5%

Resonant Frequency Pins 1-2, all other windings open. 1 MHz (Min.)
9.3 #H#
Iltem Description

(1]

Core: TDK PC40EE10/11-Z.

(2]

Bobbin: B-EE10-V-8pins-(4/4)

[3]

Magnet Wire: #33 AWG.

[4]

Tape: 3M 1298 Polyester Film, 6.5 mm wide.

[5]

Dolph BC-359 or equivalent

Power Integrations
Hiifi: +1408 414 9200 f£¥: +1 408 414 9201
WWw.powerint.com
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9.4 HBEEHIE

9.5 HBHEHIE

7 00000000
46T AWGH33 gOOOOOOQO
1
@OOOOM’
93T AWG#33 90000000
2 . 10/0/0/00/0/00)

Figure 7— Inductor Build Diagram.

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 2 wind 93 turns in ~ 3 layers and at the last turn

Winding1 terminate the wire at pin 1. Apply 1 layer of tape item [4] between layers
Winding?2 Use .Wire item [3], star_t at pin 8 wind 46 turns ir_1 ~ 2 layers, and at the last turn
terminate the wire at pin 7. Apply 1 layer of tape item [4] between layers
Finish Gr?nd core to _get 470 pH inductance, secure the core with tape. Dip impregnate
using varnish item[5]
Pins Cut pins 3, 4, 5, 6.

g Power Integrations, Inc.
Hii%: +1408 414 9200 f%F: +1 408 414 9201 e
www.powerint.com 1671 (3L45710)
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10 PERERE

All measurements were performed at room temperature using an LED load.The following
data was taken usinga customLED load of ~48V output voltage. Refer to the table in
Section 9.4 for the complete data set.
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Figure 8 — Efficiency vs. Line.
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Figure 10 — Power Factor vs. Line.
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10.4 Wit##E

All measurements were taken with the board mounted open frame, 25 °C ambient, 60Hz
line frequency, and with an LED load.

Input Measurement Load Measurement Calculation
Vin In Pin Vour lout Pour | PcaL | Efficiency | Loss
PF | %ATHD
(Vaws) | (MAgus) | (W) : (Vo) | mA) [ W) W) | (%) (W)

90.06 80.76 | 7.123]10.979] 20.09 |49.5970] 113.150 | 5.622 | 5.61 78.92 1.50
100.03 | 72.39 | 7.055]0.974 | 22.24 |49.6110| 114.740 | 5.702 ] 5.69 80.82 1.35
115.07 ] 64.51 | 7.193 ] 0.969 24 49.6730 | 119.540 | 5.948 ] 5.94 82.69 1.25
120.06 | 62.38 | 7.249 ] 0.968 | 24.18 | 49.6840 ] 121.110 ] 6.028 | 6.02 83.15 1.22
132.09 ] 58.20 | 7.425]0.966 | 24.29 | 49.7320 ] 125.230 ] 6.239 | 6.23 84.03 1.19
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11 E e R
TRIAC dimming results were taken with input voltage of 120VAC, 60Hz line frequency,
room temperature, and nominal ~48V LED load.

11.1 A

Taken using a programmable AC source providing the leading edge chopped AC input.
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Figure 11 — Leading Edge Dimming Characteristics.
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11.2 HHNE

Measured using a programmable AC source providing the leading edge chopped AC

input.
90

80 =

70 =

Efficiency (%)
N a ()
o o o

w
o
2

20 =

10 = /
O L | L | | | |

0 20 40 60 80 100 120 140 160 180
Conduction Angle (°)

Figure 12 — Driver Efficiency as a Function of Conduction Angle.
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Measured using a programmable AC source providing the trailing edge chopped AC input.
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Figure 13 — Driver Power Loss as a Function of Conduction Angle.
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11.4 A EREIEITIZ
The unit was tested with the following high-line dimmers at 120VAC, 60 Hz input and

~48V LED load.

List of Dimmers Type Part Number Min,mA | Max, mA DR
LUTRON LG600PH-LA L LG-600PH-WH 14 115 8.21
LUTRON S603P L S-603P-WH 12 116 9.67
LUTRON SLV600P T SLV600P-WH 20 116 5.80
LUTRON S600 L S-600-WH 18 118 6.56
LUTRON S-600PH-WH L S-600PH-WH 11 115 10.45
LUTRON DVCL153P L DVWCL-153-PLH-WH 13 114 8.77
LUTRON DV603P L DV-603P-WH 14 115 8.21
LUTRON DV600P L DV-600P-WH 13 115 8.85
LUTRON TG600PH-IV L TG-600PH-WH 29 117 4.03
LUTRON AY600P T AY-600P-WH 31 95 3.06
LUTRON GL600P-WH L GL-600P-WH 17 116 6.82
LEVITON 6633PLI L R62-06633-1LW 13 119 9.15
LEVITON 6631-LI L R62-06631-1LW 5 117 23.40
LEVITON IPI06 L R60-IP106-1LM 31 118 3.81
LEVITON 6161-I E R52-06161-00W 24 116 4.83
LEVITON RP106 L R52-RPI06-1LW 17 119 7.00
LEVITON 6681 L R60-06681-0IW 10 119 11.90
LEVITON 6684 L R60-06684-1IW 3 118 39.33
LEVITON 6683 L 6683 5 119 23.80
LEVITON 6613 L R02-06613-PLW 10 119 11.90
COOPER SLCO03 L SLCO3P-W-K-L 7 117 16.71
LUTRON GL600-WH L GL-600-WH 19 119 6.26
LUTRON DVPDC-203P-WH L DVPDC-203P-WH 50 118 2.36
LUTRON LX600PL L LX-600PL-wh 21 118 5.62
LUTRON D600P L D-600P-WH 10 113 11.30
LUTRON CTCL-153PDH L 10 115 11.50
LUTRON S-600P L S-600P 10 115 11.50
LUTRON TGLV-600P L TGLV-600P 25 117 4.68
LUTRON TGLV-600PR L TGLV-600PR 23 116 5.04
LUTRON TT-300NLH-WH L TT-300NLH-WH 18 118 6.56
LUTRON TT-300H-WH L TT-300H-WH 12 118 9.83
LUTRON NLV-1000-WH L NLV-1000-WH 14 117 8.36
Lutron E MAELV-600 20 106 5.30

Lutron L S-600P-WH 14 115 8.21

Lutron E MIR-600 12 110 9.17
Lutron L S-600-WH 11 119 10.82

Cooper L S106P 22 119 5.41

Lutron L S-103P-WH 23 116 5.04

Lutron L S-10P-WH 18 115 6.39

Lutron L S-600PNLH-WH 18.5 117 6.32

Lutron L S-603PNL-WH 21 116 5.52

Lutron L SLV-603P-WH 25 116 4.64

Lutron L S-603PGH-WH 12 100 8.33
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Lutron L AYLV-600P-WH 25 116 4.64
Lutron L AYLV-603P-WH 26 116 4.46
Lutron L AY-103PNL-WH 20 117 5.85
Lutron L AY-10PNL-WH 17 119 7.00
Lutron L AY-10P-WH 14 116 8.29
Lutron L AY-603PNL-WH 25 115 4.60
Lutron L AY-603PG-WH 25 97 3.88
Lutron L AY-603P-WH 31 115 3.71
Lutron L AY-600PNL-WH 26 117 4.50
Lutron T DVELV-300P-WH 16 102 6.38
Lutron L DVLV-10P-WH 27 115 4.26
Lutron L DVLV-103P-WH 25 115 4.60
Lutron L DVLV-603P-WH 24 115 4.79
Lutron L S-1000-WH 19 118 6.21
Lutron T SELV-300P-WH 15 100 6.67
Lutron L S-600P-WH 11 115 10.45
Lutron L S-103PNL-WH 24 115 4.79
Lutron E SPSLV-1000-WH 23 119 5.17
Lutron E SPSLV-600-WH 23 119 5.17
Lutron E SPSELV-600-WH 20 106 5.30
Lutron L GLV-600-WH 13 119 9.15
Lutron L LG-603PGH-WH 16 96.5 6.03
Lutron L DVW-603PGH-WH 17 96 5.65
Lutron L TG-10PR-WH 25 116 4.64
Lutron L NT-600 13 117 9.00
Lutron L NT-1000 13 117 9.00
Lutron L LGCL-153PLH-WH 18 111 6.17
Lutron L CTCL-153PDH-WH 24 111 4.63
Lutron L TGCL-153PH-WH 18 113 6.28
Lutron L DVWCL-153PH-LA 26 112 4.31
Leviton L 81000-W 27 117 4.33
Lutron L TTCL-100LH-WH 26 111 4.27
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12 #ishe

The following readings were taken with the power supply configured for open frame and
room temperature ambient conditions.

12.1 120 VAC, 60 Hz, FiEZEHZE

Figure 15 — R1: Damper Resistor.
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12.2 120 VAC, 60 Hz, #F#EF#2E. 00°EiEH

Figure 17 — R1: Damper Resistor.
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PdmanlCd) PRmas(C)

PEmeaniCl)

PlLams(C PLminiC4)

PRLmsic
value WA 815V
o

o

5 10 M
VIS0 63319 PM

Figure 18 — 90 VAC, Full Load.
Upper: lin, 50mA / div.
Lower: Vi, 100 V, 10 ms / div.

i
PImIN(Ce)

Measure P1irms(C2) P2rms(C4) P4 max(C4) PSmean(C1) PEimax(CG2)
value 60.2my 1216V
stalus v v

LeCroy 1115/2013 6:38:19 PM

Figure 20 — 120 VAC, Full Load.
Upper: Iin, 50mA / div.
Lower: Vn, 100 V, 10 ms / div.

0
Measure Plmms(2 PZIMS(Cd)y PImin(C4) P man(Cd) PSmean(C1) P&max(C2)

walue foomy 1015V
status v v

R 2
Figure 19 — 100 VAC, Full Load.
Upper: lin, 50mA / div.

Lower: Viy, 100 V, 10 ms / div.

11562013 6:37:31 PM

0
Measure Plmms(C2 PZIMS(Cd) PImin(C4) P man(Cd) PSmean(C1) P&max(C2)
value 56.2mV 1324V
stalus v v

LeCroy
Figure 21 — 132 VAC, Full Load.
Upper: Iin, 50mA / div.

Lower: Viy, 100 V, 10 ms / div.

E tive)
1115612013 6:38:38 PM
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13.2 JEH T{ERTBI% M B 7w 7% i B

ebase Trigger Display C e Math Analsis Utliies Help

[y
Measure Pl.ms(C2) P2ms(C1) P3mean(C2) P4pkpk(C2) P& max(C2) PE:max(C2)
value 106.25 mV' 4919V 106.03 my 2Tmy N7 4mv
status v v v v

1171512013 6:47:50 PM

LeCroy

Figure 22 — 90 VAC, 60Hz Full Load.
Upper: lout, 20mA / div.
Lower: Vout, 10 V, 10 ms / div.

File Vertical Timebase Trigger Display asure Math Analysis Utilities Help

irsors Measure Math Analysis Utilles Help

File Vertical Timebase Trigger Displa

12

3
P3mean(C

Measure Plrms(C2) P2rmsiC1) Papkpk(CZ) PamaxC) PE:max(C2)
value 107.48 my 4927V 107.27 mv 28mMY negmv

status v v v v

LeCroy

Figure 23 — 100 VAC, 60Hz Full Load.
Upper: lout, 20mA / div.
Lower: Vour, 10 V, 10 ms / div.

File Vemical Timebase Trigger Displa rsors Measure  Math Analysis  Utilties  Help

i
i a——— it s
0
Measure PLIMS(C2) P2mMS(CT) Pamean(C2 P4:kpk(C2) P5max(C2) PE:Max(C2)
value 1320 mv 4960V 11298 mv 238mv 1252 mV
status L4 L4 L4 L4
LeCroy 111572013 6:49:18 PM

Figure 24 — 120 VAC, 60Hz Full Load.
Upper: lout, 20mA / div.
Lower: Vout, 10 V, 10 ms / div.

18

i
I R P
X
Measure Plms(C2) P2rmsiC1) P3mean(C2) Papkpk(CZ) PamaxC2) PE:max(C2)
value 116.84 my 4980V 116.62my 245my 1290V
status v v v v
LeCroy

Figure 25 — 132 VAC, 60Hz Full Load.
Upper: lout, 20mA / div.
Lower: Vour, 10V, 10 ms / div.

297 (FH:4570)

Power Integrations
Hiifi: +1408 414 9200 f£¥: +1 408 414 9201
WWw.powerint.com



DER-407: {#iHLYT4311E[15.76 W LEDIRZ) %%

16-May-14

13.3 ﬁ%ﬁﬁhﬁﬂiﬁ%ﬁ

AAAAD

\\MJ V v' V i “J

i f I» ‘b Iknb !

Measure FImsc2 PZIms(C1) PImean(C2) PApkpk(C2) PEmaxC1) PEmax(c2)
value 7228 mv 17,0 mv 15,1 mv

status % v I

LeCroy 1|msnm:555upm

Figure 26 — 90 VAC Output Rise.
Upper lout, 20mMA / div.
Lower: Vi, 200 V 100 ms / div.

e Verical Timebase Trigger Display Cursors Measure Analysis  Utiities  Help

D
PImean(C2)

Measure Plms(C2) PZrms(C1) Pi:pkpkiC2) PEmax(C2) PEmaxC2)
value T1.02mv N74my 1175mv

status % v v

LeCroy

Figure 27 — 90 VAC Output Fall.
Upper lout, 20mMA [ div.
Lower V.N, 200 V 100 ms / div.

3
P1rms(C2)

Measure P2rms(C1) PImean(C2 P4 pkpK(C2) P5max(C2) PEMaxX(C2)
valug 8207 my 1278 my 126.4 myv
status % v v
,,
LeCroy 11/15/2013 6:56:39 P

Figure 28 — 132 VAC Output Rise.
Upper lout, 20mMA / div.
Lower: Vin, 200 V, 100 ms / div.

&
P3mean(C3)

Measure PImMS(C2) PZIms(C1) Pa:pkpk(CZ) PEMaX(C2) PEmMaXC2)
walug T7.82mv 128.0 my 1280 mv

status % v v

LeCroy

Figure 29 — 132 VAC Output Fall.
Upper lout, 20mMA [ div.
Lower: V|y, 200 V, 100 ms / div.
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13.4 IEH T1ERTBIIGHRE EFIE

Measure Math Analysis Ulliies Help

fical Timebase Trigger Display Cursors

lle Vertical Timebase

Trigger Displa:

s Utiities  Help

i
Measure P1rms(C2 P2max(C1) P3mean(C2 P4pkpk(CD) PEmax(C2) PBimax(C2y
value 137.2 Y 193V sT0my 554 my

v v v

LeCroy

Figure 30 — 90 VAC, 60Hz.
Upper: Ibramn, 0.1 A / div.
Lower: Vpran, 50 V,2ms / div.

|

Measure
value

Plams(CD)
1859 mv
v

LeCroy

— o] st
P2ZmaxiC1) P3mean(CD P4.pkpk(C2)
195V 566 mV

v v

Figure 31 — 90 VAC, 60Hz.
Upper: lorain, 0.1 A/ div.
Lower: Vpramn, 50 V / diV., 5“,5 / div.

vertical Timebase

Trigger Dis

|

PSmax(C2)
551 mv

PEMax(C2)

- |
‘ \ \
—- } L - 1.l
\ | !
gl H- U e L = L -
&

Measure P1rms(C2) P2max(C1) P3mean(C2) PApkpK(C2) PEmax(C2) PBimax(C2)y Measure P1rms(CZ) P2maxC1) PImeanca P4.DKpRICZ) PImax(C2) PEmax(C2y
value 1M7amy 282V se2my 567 my value 153.5 my 264Y 582 my 567 my
status v v v staius v v v
LeCroy LeCroy

Figure 32 — 132 VAC, 60Hz.
Upper: Iprain, 0.1 A/ div.
Lower: Vpran, 50 V,2ms / div.

Figure 33 — 132 VAC, 600Hz.
Upper: Ipran, 0.1 A/ div.
Lower: Vpran, 50 V / div., Sus / div.
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13.5 /5500189 R E EFIE T

Jiilties  Help

Measure Math Analysis

Vertical Timebase Trigger Display Curs

i

T
Measure PIms(CD PLmMax(C1) P3meaniCy PLOKRKCD) PEMAKC2) PGimax(C2)
value 796 MY 155% 832my 808 v
status v v v v
LeCroy

Figure 34 — 90 VAC, 60Hz Start-up.
Upper: Iprain, 500mA / div.
Lower: Vprain,100 V, 2 ms / div.

/erlical Timebase Trigger Display Cursors Measure Math Analysis Utiliies Help

PSmax(C2)

F3mean(CD P4pkpk(C2)
v

Flms(C2
137 mv
v v

Measure

PZmax(C1)
232v

Figure 36 — 132 VAC, 60 Hz Start-up.
Upper: Iprain, 500mA / div.
Lower: Vprain,100 V, 2 ms / div.

852 my.

P6:max(C2)

Cursors  Measure Math Analysis Utilities  Help

Trigger Display

File Vertical Timebase

T
Measure P1ms(CD P2max(c1) PImean(C2) P4 pkpk(C2) P& max(C2) PEmax(C2)
walue 137.2mv 13V 819 mv 801 mv
status v v v

10.0

T1/15/2013 7.27:41 PM

LeCroy

Figure 35 — 90 VAC, 60Hz Start-up.
Upper: Iprain, 500mA / div.

Lower: Vprain,100 V, 5“,5 / div.

File Vertical Timebase Trigger Display Cursars Measure Math Analysis Ulilties Help

M

)

= Lad
[
Measure P1mMS(CY P2max(C1) PImean(C2) P4 pkpkiC2) P5max(C2) PB:max(C2)
value 140.2 v 180 877 mv 852y
v v v

11/15/2013 7.29:20 PM

LeCroy

Figure 37 — 132 VAC, 60 Hz Start-up.
Upper: Iprain, 500mA / div.

Lower: Vprain,100 V, 5“,5 / div.
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'y

i

T

3
M!uslle Piams(C2 PZmax(C1) P3mean(C2) P4 pkpki(C2) PSmax(C2) P&:max(C2)
40.0mv 139V 909 my 884 v
stalus v v v
LeCroy

Figure 38 — 90 VAC, 60Hz Output Short Condition.
Upper: Iprain, 500mA / div.
Lower: Vprain,100 V, 200ms / div.

=1 J J

T
Measure PIimMS(CD PIMax(C1) PImean(C2) Pa:nkpk(C 2y PEMAXC2) PEmMaxC)
valug 153.3mV 147V 922 my 897 my
status v v v
LeCroy

Figure 39 — 90 VAC, 60Hz Output Short Condition.
Upper: Iprain, 500 mA / div.
Lower: VDRAINy 100 V, 0.5us / div.

a4
la

c o J ﬂ .

[ L)

LT ww&mwmwwmw et e p

= il B SRS AE— .

T 0O
Weasure P1LmsC PZaxCl) PImean(ca P nknk(cl) P5:max(C2) PEMAXC2) Measure PA:rms(C2) PZmax(C1) PImean(C2) Pipkpk(C2) PSmax(C2) PEMax(C2)
valug 359 mv 200% 992 m! 968 mv value 169.0 my 216V 998 my 974 mv
status v v ./ status v v v

gative 250
LeCroy 117152013 T48:49 PM LeCroy

Figure 40 — 132 VAC, 60Hz Output Short Condition.
Upper: Ibrain, 500 MA [ div.
Lower: VDRAIN, 100V, 5ms / div.

Figure 41 — 132 VAC, 60Hz Output Short Condition.
Upper: Ibrain, 500 MA [ div.
Lower: Vpran, 100 V, 1us/ div.
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I R O |

N A

&
Measuwe PIms(cy PZmaxc1) PImean(cy) PApkOK(C2) PSmax(C2) PEMaNC2)
11.2mv 619V 646 mV 622 My
stalus v v v
& v,
LeCroy 11715/2013 7:59:36 PM

Figure 42 — 90 VAC, 60Hz Output Short Condition.
Upper: Vour, 10 V / div.
Lower: Iprain, 200 MA, 200ms / div.

13.8 HELE ZEH

No failure of any component durin

File Verlical Timebase

[
Piams(c) P2max(C1)
6606 mV 507V

v Pl

3
Measure PLIMS(CD PImax(C1) PImean(C) Paokpk(C2) PEMax(C2) PBMax(C2)
value 9.6my B1EY 672 mv 654 My
status v v v

e Negative)
11152013 80019 PMW

LeCroy

Figure 43 — 132 VAC, 60Hz Output Short Condition.
Upper: Vour, 10 V / div.
Lower: Iprain, 200 MA, 200ms / div.

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

PEmax(C2)
124.3mv

PImean(C2) Papkpk(C2) PEmax(C2)
1267

Figure 44 — Brown-out Test at 0.5V / s. The Unit is
Able to Operate Normally Without Any
Failure and Without Flicker.
Ch4: V\; 50V / div.
Ch2: loyt; 20mA / div.
Time Scale:50s / div.
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14 AR

14.1 A BERBA BRI - Biavaitss

Input: 120VAC, 60Hz
Output: 48V LED Load
Dimmer: S-600-WH

rsors  Measure Math Analysis Utifies Help

/\\/\

e

Measure P1irms(C4) P2 rms(cz) P3 mean(CZ) P4.pkpk(C2) PEmax(C2) PEimax(CG2)
value Masv =203y
stalus @

silive
LeCroy 111812013 2:02:45 PW

Figure 45 — 147°Conduction Angle.
Upper: lin, 50mA / div.
Lower: Vin, 50 V, 5 ms / div.

=X

v

f\/

VA

Measure Plrms(C4) PZIMS(C P31 mean(CZ) P4nkpk(C2) PSimax(C2) P&max(C2)
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Figure 46 — 135°Conduction Angle.
Upper: lin, 50mA / div.
Lower: Viy, 50 V, 5 ms / div.
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Figure 47 — 90°Conduction Angle.
Upper: iy, 200mA / div.
Lower: Vin, 50 V, 5 ms / div.
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Figure 48 — 36°Conduction Angle.
Upper: Iy, 200mA / div.
Lower: Vin, 50 V, 5 ms / div.
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Input: 120 VAC, 60 Hz

Output: 48 V LED Load

Dimmer: S-600-WH
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File Vertical Timebase Trigger Display
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Measure P1irms(C4) P2rms(CYH P3mean(C3) PApkpk(C3) Pamax(C3) PEimaxC2)
value 168V 1077 v 110,53 mv 26.5 my 1225 mV.

status v v v v

LeCroy

Figure 49 — 147°Conduction Angle.
Upper: lout, 20mA / div.
Lower: Vin, 50 V, 5 ms / div.
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Figure 50 — 135°Conduction Angle.
Upper: lout, 20mA / div.
Lower: Vin, 50 V, 5 ms / div.
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Fi_gure 51 — 90°Conduction Angle.
Upper: lout, 20mA / div.
Lower: Viy, 50 V, 5 ms / div.
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Figure 52 — 36°Conduction Angle.
Upper: lout, 10mA / div.
Lower: Vin, 50 V, 5 ms / div.
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Input: 120 VAC, 60 Hz
Output: 48 V LED Load
Dimmer: DVELV-300P-WH
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Measure P1irms(C4) P2rms(C2 P3:mean(Ch) P4pkpk(C3) Pamax(C2) PEimaxC2) Measure Piirms(Cdy P2ims(C2) P}:mean(cl) P4:pkpk(C3) Paimax(C) Poimax(C2)
value 112,96V 53.3mv T walue 10789V 50.7 mv 75 my

stalus v v v status v v

z

LeCroy 1 zm 351 LeCroy

Figure 53 — 131°Conduction Angle. Figure 54 — 120°Conduction Angle.
Upper: lin, 50mA / div. Upper: lin, 50mA / div.
Lower: Vin, 50 V, 5 ms / div. Lower: Viy, 50 V, 5 ms / div.
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Figure 55 — 90°Conduction Angle. Figure 56 — 40°Conduction Angle.
Upper: lin, 50mA / div. Upper: Iy, 100mA / div.
Lower: Vin, 50 V, 5 ms / div. Lower: Viy, 50 V, 5 ms / div.

Power Integrations E
Hiifi: +1408 414 9200 f£¥: +1 408 414 9201
%37ﬁ (;j\:45ﬁ ) www.powerint.com



DER-407: {#FILYT4311Ef]5.76 W LEDIXZ 4% 16-May-14

14.4 B ETRFE - I5/81tEa
Input: 120 VAC, 60 Hz

Output: 48 V LED Load

Dimmer: DVELV-300P-WH
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Figure 57 — 131°Conduction Angle. Figure 58 — 120°Conduction Angle.
Upper: lout, 20mA / div. Upper: lout, 20mA / div.
Lower: Vin, 50 V, 5 ms / div. Lower: Vin, 50 V, 5 ms / div.
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Figure 59 — 90°Conduction Angle. Figure 60 — 40°Conduction Angle.
Upper: lout, 20mA / div. Upper: lout, 20mA / div.
Lower: Viy, 50 V, 5 ms / div. Lower: Vin, 50 V, 5 ms / div.
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Input: 120V, 60 Hz

Output: 48 V LED Load
Dimmer: S-1000-WH

File Verical Timebase Trigger Display Cursors Measure Math Analysis Utilties Help

M~

i [
Measure P1irms(C4) P2rms(Cy) P3:mean(Ch) P4ipkpk(C3) Pamax(C3) PEimaxC2) Measure Piirms(Cdy P2ms(Cy) PEmean(CH P4ipkpk(C3) PEimax(CH Poimax(C2)
value 11239 1285mv 638 my walue 1124V 1325 my 783 my
v v status v v
so 130V 0 130V
dge  Foslive 5 ige _ Foslifvel
111872013 24816 PM LeCroy 1118/2013 2:50:04 PM

Figure 61 — 150°Conduction Angle. Figure 62 — 135°Conduction Angle.
Upper: U1 Ips, 200mA / div. Upper: U1 Ips, 200mA / div.
Q1 Vcg, 5V/ div. Q1 Vcg, 5V/ div.
Lower: Vin, 50 V, 2 ms / div. Lower: Vin, 50 V, 2 ms / div.
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Figure 63 — 90°Conduction Angle. Figure 64 — 40°Conduction Angle.
Upper: U1 Ips, 200mA / div. Upper: U1 Ips, 200mA / div.
Q1 Vg, 5V/ div. Q1 Vg, 5V/ div.
Lower: Vin, 50 V, 2 ms / div. Lower: Vin, 50 V, 2 ms / div.
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Figure 65 — Conducted EMI Test Set-up.
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Figure 66 — Conducted EMI, ~48 V LED Load, 115 VAC, 60 Hz, and EN55015 B Limits.
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Figure 67 — Conducted EMI, Final Measurement Results.
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Differential input line 500 V surge testing was completed on a single test unit to
IEC61000-4-5. Input voltage was set at 120 VAC / 60 Hz.

Surge Vlc?lr'?;te Injection Injection | Test Result
Level (V) | *(a Cg) Location | Phase (°) | (Pass/Fail)
+500 120 LtoN 90 Pass
-500 120 LtoN 90 Pass
+500 120 LtoN 0 Pass
-500 120 LtoN 0 Pass

Unit passed under all test conditions.

Differential ring input line surge testing was completed on a single test unit to IEC61000-
4-5. Input voltage was set at 120 VAC / 60 Hz. Output was loaded at full load and
operation was verified following each surge event.

Surge Vlc:ll?:te Injection Injection | Test Result
Level (V) (VAC?) Location | Phase (°) | (Pass/Fail)
+2500 120 Lto N 90 Pass
-2500 120 L to N 90 Pass
+2500 120 LtoN 0 Pass
-2500 120 Lto N 0 Pass

Unit passed under all test conditions.
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Date Author Revision | Description andChanges Reviewed
16-May-14 | CA 1.0 Initial Release Mktg & Apps
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Power Integrations reserves the right to make changes to its products at any time to improve reliability or
manufacturability. Power Integrations does not assume any liability arising from the use of any device or
circuit described herein. POWER INTEGRATIONS MAKES NO WARRANTY HEREIN AND
SPECIFICALLY DISCLAIMS ALL WARRANTIES INCLUDING, WITHOUT LIMITATION, THE IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT OF THIRD PARTY RIGHTS.

PATENT INFORMATION

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