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Figure 1 — Populated Circuit Board.
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Figure 2 — Populated Circuit Board, P Package, Top.
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Figure 6 — There are 2 Possible LYTSwitch-0 Package Options for this Application - Only Difference is the
Temperature Rise, P Package being Lower by 5 °C.
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Figure 8 — Printed Circuit Layout for DIP-8 P Package.Top View.

7 01 |

|
[ -
‘ B
-

Figure 9 — Printed Circuit Layout for P Package.Bottom View.
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Figure 10 — Printed Circuit Layout for SO-8 D Package.Top View.
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Figure 11 — Printed Circuit Layout for D Package.Bottom View.
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6 YkEhEHE

Item | Qty | Ref Des | Bt | Manufacturer P/N | Manufacturer
Electrical
1 1 C1 100 nF, 400 V, Film ECQ-E4104KF Panasonic
2 1 C2 330 nF, 450 V, METALPOLYPRO ECW-F2W334JAQ Panasonic
3 1 C3 100 nF, 25 V, Ceramic, X7R, 0603 VJ0603Y104KNXAO Vishay
4 1 C4 22 uF, 16 V, Ceramic, X7R, 0805 C2012X5R1C226K TDK
5 1 C5 68 uF, 100 V, Electrolytic, Gen. Purpose, (10 x 16) UHE2A680MPD Nichicon
6 1 C6 1.0 uF, 450 V, Electrolytic, NHG, (8 x 11.5) ECA-2WHG010 Panasonic
7 4 D1 Bi D3 (1&%?;/) 1 A, Rectifier, Glass Passivated, DO-213AA DL4007-13-F Diodes, Inc.
8 1 D5 DIODE ULTRA FAST 600 V 2 A HE SMC, DO-214AB STTH2R06S ST Micro
9 1 D6 600 V, 1 A, Rectifier, Glass Passivated, DO-213AA (MELF) DL4005-13-F Diodes, Inc.
10 1 L2 4.7 mH, 0.150 A, 20% RL-5480-3-4700 Renco Elect
11 1 L3 3.9 mH, 0.250 A, 20% RL-5480HC-4-3900 Renco Elect
12 1 R1 4.7 kQ, 5%, 1/8 W, Thick Film, 0805 ERJ-6GEYJ472V Panasonic
13 2 R2 R3 31/8 Q, 1%, 1/8 W, Thick Film, 0805 ERJ-6ENF30R1V Panasonic
14 2 R4 R5 180 kQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ184V Panasonic
15 1 R7 1 MQ, 5%, 1/4 W, Thick Film, 1206 ERJ-8GEYJ105V Panasonic
16 1 RF1 10 Q, 5%, 2 W, Wirewound, Fusible FW20A10R0JA Bourns
17 1 RV1 275V, 23 J, 7 mm, RADIAL V275LA4P Littlefuse
18 1 U1 LYTSwitch-0, DIP-8B LYTO006P/D Power Integrations
19 1 VR1 100V, 5%, 1 W, DO-41 1N4764A-TAP Vishay
Mechanical
16 1 WIRE (V-) | Wire, UL1007, #24 AWG, BIk, PVC, 4" 1007-24/7-0 Anixter
17 1 WIRE (L) | Wire, UL1007, #24 AWG, Blu, PVC, 4" 1007-24/7-6 Anixter
18 1 WIRE (V+) | Wire, UL1007, #24 AWG, Red, PVC, 4" 1007-24/7-2 Anixter
19 1 WIRE (N) | Wire, UL1007, #24 AWG, Wht, PVC, 4" 1007-24/7-9 Anixter
20 1 PCB FR4, 0.31, 1 Oz Cu (0.65” X 7.0%)
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7 EBASRETRER

ACDC_LYTSwitchZero_052813; LYTSwitchZero_Rev_0-

Rev.0.8; Copyright Power INPUT INFO OUTPUT UNIT | 8.xIs:LYTSwitchZero Design

Integrations 2013 Spreadsheet

INPUT VARIABLES

VACMIN 190 190 Volts Minimum AC Input Voltage

VACNOM 230 230

VACMAX 265 265 Volts Maximum AC Input Voltage

FL 50 50 Hertz | Line Frequency

VO 85 85 Volts iy tH R

10 135 135 mA i S I

Pout 11.5 W
Overall Efficiency Estimate (Adjust to

EFFICIENCY 0.90 0.90 match Calculated, or enter Measured
Efficiency)

CIN 0.43 0.43 uF Input Filter Capacitor

DC INPUT VARIABLES

VMIN 85.70624 Volts Minimum DC Bus Voltage

VMAX 374.7666 | Volts

LYTSwitchZero

LYTSwitchZero LYT0006 LYTO0006

ILIMIT 0.375 Amps | Typical Current Limit

ILIMIT_MIN 0.33275 Amps | Minimum Current Limit

ILIMIT_MAX 0.401 Amps | Maximum Current Limit

FSMIN 62000 Hertz | Minimum Switching Frequency
Expected RMS current through

IRMS 110.4053 mA | Yrewitch )

VDS 48375 Volts \l\;l;gg:rgﬂ?pn-State Drain To Source

DIODE

VD 07 Volts Erri(;wheeling Diode Forward Voltage

VRR 400 Volts Recommepded _PIV rating of
Freewheeling Diode

I 1 Amps Recommended Diode Continuous
Current Rating

Diode Recommendation BYV26C Suggested Freewheeling Diode

OUTPUT INDUCTOR

Core type Off-the-Shelf Off-the-Shelf g‘;’f'?ﬁtecggeeﬁ,ype between Ferrite and

Core size Select core size

Custom Core Enter custom core description (if used)

AE N/A mm”*2 | Core Effective Cross Sectional Area

LE N/A mm Core Effective Path Length

AL N/A nH/TA2 | Ungapped Core Effective Inductance

BW N/A mm Bobbin Physical Winding Width

NL N/A Number of turns on inductor

BP N/A Gauss | Peak flux density

LG N/A mm Gap length

o0 v D

INS N/A Eitlf?na:t;ahc:c'll;?‘fslsl?suIatlon Thickness (

DIA N/A Bare conductor diameter

AWG N/A Primary Wire Gauge (Rounded to next

Power Integrations, Inc.

Tel:+1 408 414 9200 Fax: +1 408 414 9201
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DER-384 12 W Non-Isolated Buck Using LYT0006P/D

smaller standard AWG value)
cM N/A ieillrse conductor effective area in circular
I INCREASE CMA > 200 (increase
CMA N/A L(primary layers),decrease NS, use
larger Core)
L N/A
Output Inductor, Recommended
LP 3510 3510 | Y7 | standard value
I0_Average 135.7396 mA Average output current
Estimated RMS inductor current (at
ILRMS 174.5175 mA VMAX)
FEEDBACK COMPONENTS
REB 15.05 15.05 Ohms Feedback Io?esmtor.Use closest
standard 1% value
CFB 22 uF Feedback Capacitor
OUTPUT REGULATION
I0_VACMIN 135.7396 mA Output Current at VACMIN
I0_VACNOM 136.7358 mA Output Current at VACNOM
10_VACMAX 135.3795 mA Output Current at VACMAX

Page 13 of 42
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08-Oct-13

8 MALEH

All measurements performed at room temperature (=25 °C) otherwise specified.

LED Load
A LT Wy EesIEmE! Measurement Regulatio | Efficienc
VAC | Fre Iin . Vour lout n y
(Vrms q VV|N (MARMs I:/{'/\‘ TR (Voc | (MApc P\(;\;J ! (%) (%)
) (HZ) ( RMS) ) ( ) (PF) ) ) ( )
Vour Minimum
189.9 12.37 11.19
190 50 3 83.76 7 0.778 82.0 1 136.2 0 0.89 90.41
199.8 12.43 11.23
200 50 9 81.65 2 0.762 82.0 |1 136.6 0 1.19 90.33
219.9 12.46 11.22
220 50 5 78.22 0 0.724 82.0 | 136.6 0 1.19 90.05
239.9 12.45 11.18
240 50 3 75.75 9 0.686 82.0 | 136.2 0 0.89 89.73
264.9 12.46 11.14
265 50 7 73.32 4 0.642 819 | 1358 0 0.59 89.38
Vour Nominal
189.9 12.77 11.58
190 50 5 84.98 7 0.792 85.0 | 1357 0 0.52 90.63
199.8 12.81 11.60
200 50 9 82.94 8 0.773 85.0 | 136.1 0 0.81 90.50
219.9 12.92 11.67
220 50 5 79.45 4 0.740 85.1 136.9 0 1.41 90.30
239.9 12.92 11.63
240 50 3 76.78 2 0.701 85.1 136.5 0 1.1 90.00
264.9 12.93 11.59
265 50 7 74.40 0 0.656 85.1 136.1 0 0.81 89.64
Vour Maximum
189.9 13.17 11.97
190 50 5 86.14 3 0.805 88.1 135.4 0 0.30 90.87
199.8 13.23 12.00
200 50 9 84.04 0 0.788 88.1 135.8 0 0.59 90.70
219.9 13.30 12.05
220 50 5 80.51 7 0.752 88.2 | 136.3 0 0.96 90.55
239.9 13.39 12.08
240 50 3 77.84 1 0.717 88.2 | 136.7 0 1.26 90.21
264.9 13.41 12.05
265 50 7 75.55 7 0.670 88.2 1 136.4 0 1.04 89.81

Table 1 — Test Data from the UUT.

E
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Figure 12 — Efficiency with Respect to AC Input Voltage 190-265 VAC (60 Hz) Input.
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Figure 13 — Load Regulation, Room Temperature.
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8.3 BH#HH
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Figure 14 — Load Regulation at 190 V, 230 V and 265 V. The Design Can Operate in a Wide Operating
Output Voltage.
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Figure 15 — Power Factor Performance at Different LED Voltage.
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9 HEEEE
9.1 EHRE

AC Source: Chroma Programmable AC Source  Wattmeter: Yokogawa Power Meter
Model No: 6415 Model No:WT2000
Data Logger: Agilent

Figure 18 — Thermal Unit with Thermocouple Set-up.
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9.2 BB

Input:190 V / 50 Hz
#i#: 85V /135 m A LED load.

Device Location Unit Measurement
External Ambient °C 36.8
Internal Ambient °C 42.7
Bridge (D2) °C 50.0
LYTO006P/D (U1) °C 49.0
Power Inductor (L2) °C 44.0
Output Diode (D5) °C 50.0

Table 2 — Thermal Measurement.

E Power Integrations, Inc.
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9.3 HEHMIFH

Open-frame thermal measurement at 25 °C ambient.UUT was soaked for 1 hour to
achieve steady-state before the measurement.

-

Figure 21 — EMI Choke; L1 Temperature (°C). Figure 22 — D1 Temperature (°C).
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Figure 23 — D5 Freewheeling Diode Temperature (°C)  Figure 24 — Temperature (°C) at Bottom Side of PCB.

g Power Integrations, Inc.
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10 ¥
10.1 iEHEEE FHIRIBERFER

Skipped cycles are normal as they are the mode used to regulate the output
current.These skipped cycles will occur every time the voltage drop on sense resistor
(R2, R3) reaches 1.65 V. The unit will enter into auto-restart if there is not at least one
missing pulse within 50 ms.

In some designs with high power inductance and operating mostly in CCM, a reverse
current may be present.This can be avoided by increasing the device size, increasing the
input capacitance, or adding a drain blocking diode.See AN-60 for more additional
information.

PUmane ); #3min \( P3maFi)
n v

'l
oh-ca
| 200 Waw
V ofst 200msiaN
B15Y]

uuuuuuuuuu s PLmFY) Pl maniC3) PSmean(Ch PlmsicT
n)\c 712 mk @t ma 143 ma

E L4 L
’Tz TN i (T
00 | 200 Vidy
000 & o 200 Mg MM

TIIFR01 A580T PM
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Flgure 25 -190 VAC, 50 Hz, Nominal V gp Load. Flgure 26 — 220 VAC, 50 Hz, Nominal V gp Load.

F1 (Orange):Vp.s, 200 V / div. F1 (Orange):Vp.s, 200 V / div.

Ch1 (Ye"OW):VBULK_GROUND, 100 V / div. Ch1 (Ye”OW):VBULK_GROUND, 100 V / div.
Ch2 (Yellow):Vs.c, 100 V / div. Ch2 (Yellow):Vs.s, 100 V / div.

Ch3 (BIue):IDRA|N, 500 mA / div. Ch3 (BIue):IDRA|N, 500 mA / div.

Time Scale:2 ms / div. Time Scale:2 ms / div.

Power Integrations E
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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Flgure 27 — 240 VAC, 50 Hz, Nominal V gp Load. Flgure 28 — 265 VAC, 50 Hz, Nominal V gp Load.
F1 (Orange):Vps, 200 V / div. F1 (Orange):Vps, 200 V / div.
Ch1 (YeIIow):VBULK.GROUND, 100 V / div. Ch1 (YeIIow):VBULK.GROUND, 100 V / div.
Ch2 (Yellow):Vs.g, 100 V / div. Ch2 (Yellow):Vs.g, 100 V / div.
Ch3 (Blue):lprain, 500 mA / div. Ch3 (Blue):lprain, 500 mA / div.
Time Scale:2 ms / div. Time Scale:2 ms / div.
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Flgure 29 — 190 VAC, 50 Hz, Nominal V gp Load Flgure 30 — 220 VAC, 50 Hz, Nominal V gp Load
F1 (Orange):Vp.s, 200 V / div. F1 (Orange):Vp.s, 200 V / div.
Ch1 (YeIIOW):VBULK-GROUND1 100 V / div. Ch1 (Ye"OW):VBULK-GROUND: 100 V / div.
Ch2 (Yellow):Vs_g, 100 V / div. Ch2 (Yellow):Vs_g, 100 V / div.
Ch3 (Blue):lprain, 500 mA / div. Ch3 (Blue):lprain, 500 mA / div.
Time Scale:10 us / div. Time Scale:10 us / div.

g Power Integrations, Inc.
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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F|gure 31 —-240 VAC, 50 Hz, Nominal V gp Load. Flgure 32 - 265 VAC, 50 Hz, Nominal V gp Load.
F1 (Orange):Vps, 200 V / div.

F1 (Orange):Vp.s, 200 V / div.

Ch1 (Yellow):VBULK.GROUND, 100 V / div. Ch1 (YeIIow):VBULK.GROUND, 100 V / div.
Ch2 (Yellow):Vsg, 100 V / div. Ch2 (Yellow):Vs.g, 100 V / div.

Ch3 (Blue):lprain, 500 mA / div. Ch3 (Blue):lprain, 500 mA / div.

Time Scale:10 ps / div. Time Scale:10 ps / div.

Power Integrations
Tel:+1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com
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10.2 #rH G TR 18 BRI E IR

Device is operating within range, no inductor saturation was observed.
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Figure 33 — LYT0006D Output Short.190 VAC.
Ch1 :VBULKy 100 V / div.
Ch2:Vs.g, 100 V / div.
Ch3:|DRAIN, 0.5 A/ div.
Time Scale:2 ms / div.

Figure 34 — LYT0006D Output Short.190 VAC.
Ch1 :VBULK: 100 V / div.
Ch2:Vs_g, 100 V / div.
Chs:IDRAIN, 0.5 A/ div.
Time Scale:10 ps / div.
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Figure 35 — LYT0006D Output Short.265 VAC.
Ch1 :VBULKy 100 V / div.
Ch2:Vs.g, 100 V / div.
Ch3:|DRAIN, 0.5 A/ div.
Time Scale:2 ms / div.

Figure 36 — LYT0006D Output Short.265 VAC.
Ch1 :VBULK! 100 V / div.
Ch2:Vs_g, 100 V / div.
Chs:IDRAIN, 0.5 A/ div.
Time Scale:10 ps / div.

Power Integrations, Inc.
Tel:+1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com
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10.3 Kefe BB BB

Device is operating within range, no inductor saturation was observed.

iggés  Display alygis  Linmes H iggés  Display

! 1l
: : | i N
keCroy keCroy
Figure 37 — 190 VAC / 50 Hz Start-up. Figure 38 — 190 VAC / 50 Hz Start-up.
Ch1 :VBULK! 100 V / div. Ch1 :VBULK; 100 V / div.
Ch2:Vs_g, 100 V / div. Ch2:Vs_g, 100 V / div.
Ch3:|DRAIN; 0.5 A/ div. ChSZIDRAIN- 0.5 A/ div.
F1:Vp.s, 200 V / div. F1:Vp.s, 200 V / div.
Time Scale:2 ms / div. Time Scale:20 ps / div.
AL LT i < H H I
a J | [T A ==
S |t e ] e =
5 I TR e e S LS — I‘
[ (e |
|l !
| [ 0 |
‘M_L Al | : ‘-—
keCroy keCroy
Figure 39 — 265 VAC / 50 Hz Start-up. Figure 40 — 265 VAC / 50 Hz Start-up.
Ch1:Vguk, 100 V / div. Ch1:Vgyk, 100 V / div.
Ch2:Vgs g, 100 V / div. Ch2:Vs g, 100 V / div.
Ch3:IDRAIN= 0.5 A/ div. Ch3:IDRAlN: 0.5 A/ div.
F1:Vps, 200 V / div. F1:Vps, 200 V / div.
Time Scale:2 ms / div. Time Scale:5 ps / div.

Power Integrations
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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10.4 #iiH BIREI BT

Output current/hght is present in just one AC cycle 100 ms.
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Flgure 42 — 220 VAC, 50 Hz, Nominal V gp Load.

NI 114156 AM

Flgure 41 — 190 VAC, 5 O0Hz, Nominal V gp Load.

Ch1 (Yellow):V\y, 200 V / div. Ch1 (Yellow):V\y, 200 V / div.
Ch2 (Red):Voyr, 20 V. Ch2 (Red):Vour, 20 V.

Ch3 (Blue):liy, 200 mA / div. Ch3 (Blue):liy, 200 mA / div.
Ch4 (Green):loyt, 100 mA / div. Ch4 (Green):loyt, 100 mA / div.
Time Scale:20 ms / div. Time Scale:20 ms / div.
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Figure 43 — 240 VAC, 50 Hz, Nominal V gp Load. Figure 44 — 265 VAC, 50 Hz, Nominal V gp Load.

Ch1 (Yellow):V\y, 200 V / div. Ch1 (Yellow):V\y, 200 V / div.

Ch2 (Red):Vour, 20 V. Ch2 (Red):Vour, 20 V.

Ch3 (Blue):lin, 200 mA / div. Ch3 (Blue):liy, 200 mA / div.

Ch4 (Green):loyt, 100 mA / div. Ch4 (Green):loyt, 100 mA / div.

Time Scale:20 ms / div. Time Scale:20 ms / div.

g Power Integrations, Inc.
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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10.5 #A-BH 27

There is no limitation to the amount of output capacitance that can be added.If the
application requires low output current ripple then increase the output capacitor value
until the desired level is achieved.Note that the output current waveform below will
change depending on LED load impedance which also varies according to LED type.An
LED with high bulk resistance (low current rated LED) will tend to have lower ripple than
high current LED W|th low bulk resistance for the same current |mpressed

AAAAAAAAA AR

Measse o aqCs) PZrin(Ca) FImeaniCe) Measse o aqCs) PZrun(CA) FImeaniCe)
NII.IP nmv 48 mv REIRE valug a0 mv 55 mv 134 T\N
- -

LeCroy B0 3 113132 AN LeCroy cluonunoam
Figure 45 - 190 VAC / 50 Hz, Nominal V gp Load. Figure 46 — 220 VAC / 50 Hz, Nominal V gp Load.
Ch1 (Yellow):V\y, 200 V / div. Ch1 (Yellow):V\y, 200 V / div.
Ch2 (Red):Vour, 20 V. Ch2 (Red):Vour, 20 V.
Ch3 (Blue):liy, 200 mA / div. Ch3 (Blue):lin, 200 mA / div.
Ch4 (Green):loyt, 100 mA / div. Time Ch4 (Green):loyt, 100 mA / div. Time
Scale:10 ms / div. Scale:10 ms / div.

Power Integrations
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Flgure 48 — 265 VAC / 50 Hz, Nominal V gp Load.
Ch1 (Yellow):V\y, 200 V / div.

Flgure 47 — 240 VAC / 50 Hz, Nominal VLED Load.
Ch1 (Yellow):V\y, 200 V / div.

Ch2 (Red):Vour, 20 V.
Ch3 (Blue):lin, 200 mA / div.
Ch4 (Green):loyt, 100 mA / div. Time

Ch2 (Red):Vour, 20 V.

Ch3 (Blue):lin, 200 mA / div.
Ch4 (Green):loyt, 100 mA / div.
Time Scale:10 ms / div.

Scale:10 ms / div.

Page 30 of 42
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10.6 ARELHRAITESE

An inherent advantage of the buck converter implemented within LYTSwitch-0 is the
imperceptible start-up delay, the driver will turn-on within 100 ms as shown below.No
failure of any component occurred during line fluctuation tests.

B2V 180,19 PM

I.tEI'.Qv nrmm:n AT 52PM

Figure 49 —Line Sag Testat230-0V at1s Figure 50 — Line Sag Testat230-0V at0.5s
Interval. Interval.
Ch1:V|y, 200 V / div. Ch1:Vyy, 200 V / div.
Ch2:Vour, 20 V / div. Ch2:Voyr, 20 V / div.
Ch4:loyt, 100 mA / div. Ch4:loyt, 100 mA / div.
Time Scale:2 s / div. Time Scale:2 s / div.

i

_”m Il _J,l.'."]

Flgure 51 —Line Sag Testat230-0V at0.3s Figure 52 — Line Sag Testat 230-0V at0.1s
Interval. Interval.
Ch1:Vyy, 200 V / div. Ch1:Vyy, 200 V / div.
Ch2:Voyr, 20 V / div. Ch2:Voyr, 20 V / div.
Ch4:loyr, 100 mA / div. Ch4:loyt, 100 mA / div.
Time Scale:2 s / div. Time Scale:2 s / div.

Power Integrations E
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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10.7 R ER LR

The reference design is protected with one shot no-load protection.Replace VR1 after
fault.It's been observed that the SMD Zener tends to short out when it fails.Use of a SMD

diode (500 mW) is recommended.
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Figure 53 — No-Load Protection when Load is
Disconnected.265 V / 50 Hz.Ch2:V,
Ch2:Voyr, 20 V/ div.

200 V / div.
Ch3:loyt, 100 mA / div.

Ch2:Vour, 20 V / div.
Ch3:loyt, 100 mA / div. Time Scale:100 ms / div.

Time Scale:100 ms / div.

MIZ01IZIANPM

OA2013 21430 PM LeCroy

Figure 54 — No-Load Start-Up.265 V / 50
Hz.Ch2:V|y, 200 V / div.

g Power Integrations, Inc.
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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10.8 EEFH ) BEEBZ)

No failure of any component during brown-out test of 1 V/ sec and 10 V / sec AC cut-in
and cut-off.

Trigger Dis

Figure 55 — Brown-out Testat 1V /s.
The Unit is Able to Operate Normally Without Any Failure and Without Flicker.
230V -0-230V.
Ch1:Vi\, 200 V / div.
Ch2:Voyr, 20 V / div.
Ch3:lout, 100 mA / div.
Time Scale:50 s / div.

Power Integrations E
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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11 RERREK

Differential input line 1 kV / 50 us surge testing was completed on a single test unit
following the test method described in 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 Vlglli):g;e Injectipn Injection | Test Resglt
Level (kV) (VAC) Location | Phase (°) | (Pass/Fail)
+1 230 LtoN 90 Pass
-1 230 LtoN 90 Pass
+1 230 LtoN 270 Pass
-1 230 LtoN 270 Pass
+1 230 LtoN 0 Pass
-1 230 LtoN 0 Pass

Unit passed under all test conditions.Tested up to 30% more voltage and no failure was
observed.

Differential ring input line surge testing was completed on a single test unit following the
test method described in 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 Vlc?IFt):g;e Inject!on Injection | Test ReSl_JIt
Level (V) (VAC) Location | Phase (°) | (Pass/Fail)
+2500 230 LtoN 90 Pass
-2500 230 LtoN 90 Pass
+2500 230 LtoN 270 Pass
-2500 230 LtoN 270 Pass
+2500 230 LtoN 0 Pass
-2500 230 LtoN 0 Pass

Unit passed under all test conditions.Tested up to 30% more voltage and no failure was
observed.

g Power Integrations, Inc.
Tel:+1 408 414 9200 Fax: +1 408 414 9201
www.powerint.com Page 34 of 42
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Figure 56 — Differential Line Surge at 1 kV / Figure 57 — Differential Line Surge at 1 kV /
90°.Peak Drain Voltage Recorded is 0°.Peak Drain Voltage Recorded is 591
664 V. V. Ch1 :VBULK-
Ch1 :VBULK-GROUND! 200 V / div. GROUND» 200 V / div.
Ch2:Vsg, 200 V / div. Ch2:Vsg, 200 V / div.
F1 :VDRAINy 500 V / div. F1 :VDRAINy 500 V / div.
Time Scale:500 ps / div. Time Scale:500 ps / div.

Figure 58 — Differential Ring Surge at 2500 V / Figure 59 — Differential Ring Surge at 2500 V /
90°.Peak Drain Voltage Recorded is 0°.Peak Drain Voltage Recorded is 380
458 V. V.
Ch1 :VBULK-GROUNDa 200 V / div. Ch1 :VBULK-GROUND1 200 V / div.
Ch2:Vs_g, 200 V / div. Ch2:Vs.g, 200 V / div.
F1 :VDRAINy 500 V / div. F1 :VDRAINy 500 V / div.
Time Scale:500 pus / div. Time Scale:500 us / div.

Power Integrations
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12 BN EMI

Figure 60 — The Driver was Tested in a Tube Lamp.Position the AC Inlet as Close as Possible to the End
for Best EMI Performance.Let the DC Output Wire Cross the Driver.

g Power Integrations, Inc.
Tel:+1 408 414 9200 Fax: +1 408 414 9201
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@ Power Integrations RBW 9 kHz
25.Jul 13 21:47 MT 500 ms
Att 10 dB AUTO

CEVA P 100 kHz 1 MHz 10 MHz
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Figure 26 — Conducted EMI, Maximum Steady State Load, 230 VAC, 60 Hz, and EN55015 B Limits.UUT
was Fitted Inside a T8 Tube Enclosure.
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EDIT PEAK LIST (Final Measurement Results)

Tracel:
Trace2:
Trace3:

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

NNNRFEFNNRPEPNNDNNN

Average

EN55015Q
EN55015A

FREQUENCY

9.4590904509 kHz

64 .5467705779
125.720633819
130.825395691
148.891503746
151.5 kHz
175.886796739
256.711570318
2.50634031306
3.15087835298
16.4353775277
30 MHz

kHz
kHz
kHz
kHz

kHz
kHz
MHz
MHz
MHz

LEVEL dBpVvV
22.77 N
11.79 N
20.27 L1
21.01 N
22.87 L1
50.87 N
34.50 L1
35.64 L1
37.58 N
28.85 L1
27.83 L1
16.88 L1

gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd

DELTA LIMIT dB

-15.04
-20.17
-15.89
-18_41
-17.15
-22.16
-33.11

Table 3 — Conducted EMI, Maximum Steady State Load, 230 VAC, 60 Hz, and EN55015 B Limits.UUT was
Fitted Inside a T8 Tube Enclosure.

Power Integrations, Inc.
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% Power Integrations RBW 9 kHz
25_Jul 13 20:32 MT 500 ms
Att 10 dB AUTO
dBpv | 7op 100" kHz 1 MHz 10 MHz
EN55015Q LIMIT GHECK | | |PASS
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Figure 61 — Conducted EMI, Maximum Steady State Load, 230 VAC, 60 Hz, and EN55015 B Limits.UUT
Without Enclosure.
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EDIT PEAK LIST (Final

Tracel:
Trace?2:
Trace3:

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

NNNEFEFNNNMEFEFNDNNN

EN55015Q

ENS55015A
FREQUENCY

9.1809 kHz

27 .159076558 kHz

42.0780345374
128.247618558
151.5 kHz

175.886796739
194 .288447245
259.278686021
2.45695550736
2.71400741459
8.10890375706
26.2351923234

kHz
kHz

kHz
kHz
kHz
MHz
MHz
MHz
MHz

Measurement Results)

LEVEL dBpVvV
23.11 L1
11.76 L1

9.26 N
36.48 L1
57.33 N
42.89 L1
42.76 L1
43.74 L1
38.72 L1
30.37 L1
24.58 L1
18.47 N

gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd

DELTA LIMIT dB

-8.57
-11.78
-11.08

-7.70
-17.27
-15.62
-25.41
-31.52

Table 4 — Conducted EMI, Maximum Steady State Load, 230 VAC, 60 Hz, and EN55015 B Limits.UUT
without Enclosure.

Power Integrations, Inc.
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13 BRTRUER

H #1 =3 1BET Description & changes Reviewed
08-Oct-13 | JDC 1.0 Initial Release Apps & Mktg
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B 1 +86-21-6354-6323
[ @ +86-21-6354-6325

A

. chinasales@powerint.com

FIB (B2

3rd Floor, Block A,

Zhongtou International Business Center,
No. 1061, Xiang Mei Rd,

FuTian District, ShenZhen,

China, 518040

?f?ﬁ : +86-755-8379-3243

[Hdr @ +86-755-8379-5828

/ELﬁ “ZIf# ¢ chinasales@powerint.com

[:4=d

Lindwurmstrasse 114
80337, Munich

Germany

HE 1 +49-895-527-39110
[Edr @ +49-895-527-39200
7 A -

eurosales@powerint.com

HI%

#1, 14™ Main Road
Vasanthanagar
Bangalore-560052

India

HE 0 +91-80-4113-8020
[ +91-80-4113-8023
I

indiasales@powerint.com

E ||

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

HE T +39-024-550-8701
[EE 1 +39-028-928-6009
A
eurosales@powerint.com

Fi g

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

Japan

’F%}] ¢ +81-45-471-1021
[ExEr : +81-45-471-3717

P A

Jjapansales@powerint.com

mpl

RM 602, 6FL

Korea City Air Terminal B/D,
159-6

Samsung-Dong, Kangnam-Gu,

Seoul, 135-728 Korea

’F%}'I 1 +82-2-2016-6610
[ExEr : +82-2-2016-6630
R
oreasales@powerint.com

Fr

51 Newton Road,

#19-01/05 Goldhill Plaza

Singapore, 308900

%E ! +65-6358-2160
Eﬁaf 1 +65-6358-2015

S

singaporesales@powerint.com

1M

F, No. 318, Nei Hu Rd.,
Sec. 1
Nei Hu District
Taipei 11493, Taiwan R.O.C.
1 +886-2-2659-4570
[EIE;{' ! +886-2-2659-4550
Ak

taiwansales@powerint.com

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

=% 1 +44 (0) 1252-730-141
[Eﬁm +44 (0) 1252-727-689
f£4 ZhF

eurosales@powerint.com

T A
25k +1-4 414 9660
USRI EN

2 5 +1-408-414-9760

Power Integrations, Inc

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