























21-Mar-12 DER-314 15.3 W Dimmable LED Driver Using LNK406EG

12.3 Input Voltage and Input Current Waveforms — CLIPSAL 32E450TM

Input: 230 VAC, 50 Hz
Output: 36 V LED Load

Dimmer: Clipsal 32E450TM (Trailing Edge Type)

Figure 69 — 140° Conduction Angle.
Upper: Iy, 50 mA / div.

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

Figure 71 — 90° Conduction Angle.
Upper: Iin, 50 mA / div.

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

Figure 70 — 108° Conduction Angle.
Upper: iy, 50 mA / div.
Lower: V|\, 100V, 5 ms / div.

Figure 72 — 42° Conduction Angle.
Upper: Iin, 50 mA / div.
Lower: V|\, 100V, 5 ms / div.
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12.4 Output Current Waveforms — CLIPSAL 32E450TM

Input: 230 VAC, 50 Hz
Output: 36 V LED Load

Dimmer: Clipsal 32E450TM (Trailing Edge Type)

File Verical Timebase

Trigger Display Cursors Measure Math Analysis

Measure P1ms(C4) P2rms(C2) P3:mean(C2) P4pkpkiC2) P5:pkpk(C3) PGrms(C4)
valug 2244V 39333mV 384.66mV 238.8mV
status v v v v
100 Vidiv| 500 msidiv] Stop 15V
0.0V offset] 5.00MS 100 MSis]Edge  Positive
LeCroy 1212112011 1:10:50 PM

Fi_gure 73 - 140° Conduction Angle.
Upper: loyt, 100 mA / div.
Lower: V|, 100 V, 5 ms / div.

File Verlical Timebase Trigger Display Cursors Measure Math Analysis

Measure P1ms(C4) P2rms(C2) P3:meaniC2) P4:pkpkiC2) P5:pkpk(C3) FGImsiC4)
value 1763V 25257 mV 243.33mv 2135mv
status v v v v

igger GOED)
100 Viaiv| 5.00 ms/div] Stop 15V
0.0 V offsel] 5.00 MS 100 MSis|Edge  Positive]

A\ Trailing number(s) in the filename were truncated to allow auto-numbering.

Figure 75 — 90° Conduction Angle.
Upper: loyt, 100 mA / div.
Lower: V|, 100 V, 5 ms / div.

File Verical Timebase Trigger Display Cursors Measure Math Analysis

Measure

P1ms(C4) P2rms(C2) P3mean(C2) P4pkpk(C2) P5:pkpk(C3) PGrms(C4)
value 2013V 318.03mv 307.61my 250.3my
status v v v v

rigoer  GOED
5.00 msidiv] Stop 15V
5.00MS 100 MSis]Edge  Positive

100 Vidiv
0.0V offse

A\ Trailing number(s) in the filename were truncated to allow auto-numbering.

Figure 74 — 108° Conduction Angle.
Upper: lout, 100 mA / div.
Lower: V|y, 100V, 5 ms / div.

File Verical Timebase Trigger Display Cursors Measure Math Analysis

P3:mean(C2)

Measure P1ms(C4) P2rms(C2) P4 pkpkiC2) P5:pkpk(C3) FGImsiC4)
value 74TV g476mv 8278mv 61.3mv
status v v v v

igger GOED)
100 Vidiv| 5.00 ms/div] Stop 15V
0.0V offse} 5.00 MS 100 MSis|Edge  Positive)

A\ Trailing number(s) in the filename were truncated to allow auto-numbering.

Figure 76 — 42° Conduction Angle.
Upper: lout, 20 mA / div.
Lower: V|\, 100V, 5 ms / div.
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13 Conducted EMI

13.1 Test Set-up

The unit was tested using LED load (~36 V Vour) with input voltage of 230 VAC, 60 Hz at
room temperature.

Figure 77 — EMI Test Set-up with the Unit and LED Load Placed Inside the Cone.

Power Integrations E
Tel: +1 408 414 9200 Fax: +1 408 414 9201
Page 51 of 56 www.powerint.com



DER-314 15.3 W Dimmable LED Driver Using LNK406EG

21-Mar-12

13.2 Test Result
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Figure 78 — Conducted EMI, 36 V LED Load, 230 VAC, 60 Hz, and EN55015 B Limits.
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14 Line Surge

The unit was subjected to £2500 V 100 kHz ring wave and +500 V Differential Surge at
230 VAC using 10 strikes at each condition. A test failure was defined as a non-
recoverable interruption of output requiring supply repair or recycling of input voltage.

Level i Injection i Test Result
Voltage . Phase Type .
(V) (VAC) Location ©) (Pass/Fail)
100 kHz Ring
+2500 230 L1, L2 0 Wave (500 A) Pass
100 kHz Ring
-2500 230 L1, L2 0 Wave (500 A) Pass
100 kHz Ring
+2500 230 L1, L2 90 Wave (500 A) Pass
100 kHz Ring
-2500 230 L1, L2 90 Wave (500 A) Pass
Level R Injection HjECHok Test Result
Voltage - Phase Type -
(V) (VAC) Location ©) (Pass/Fail)
+500 230 L1, L2 0 Surge (2 Q) Pass
-500 230 L1,L2 0 Surge (2 Q) Pass
+500 230 L1, L2 90 Surge (2 Q) Pass
-500 230 L1,L2 90 Surge (2 Q) Pass
2011/12/22 14:33:49 MNORM:Z00MS /s BOus /div
Stopped 4 (50us /div)
: : : CH1: ON
200% fdiv  100:1
DC oV
CHz: ON
200¥ fdiv  100:1
DG oy
CH3: OFF
200¥ fdiv 1001
DC oV
CH4: OFF
50V /div 1001
DC 0.ov

Record Length

: : : : ; : ; ; Main: 100K
LY EXEREREES ......... ......... ........ .................. ......... ......... ......... ......... Zoony. 100
: : : : : : : : Filter
" ; i : : : : : Smoothing: OFF
O S P SO AT E OO PPPUE PR TETUPPS FUPPPRUUE SERPPPRN BW: 20MHz
: : : : : : : : Trigger
Tracel: Max @ 616.0Y : : : : : Mode:  SINGLE
TraceZ: Max @ 520.0V : : : : : Type: EDGE

ar| ......... ......... ......... .................. ......... ......... ......... ......... Seurce: CH2

Figure 79 — 500 V Differential Line Surge at 90° Injection Phase without TVS VR1.
CH1: U1 VDS (<650 V); CH2: C6 Voltage.
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For improved surge performance or higher surge margin requirement, TVS VR1 can be
added.

Record Length

2011/12/22 14:24:50 HNORM:200MS/s  SDus/div
Stopped q (50us /div)

: ; ' : CHT: ON

: 200% fdiv 1001

5 DC o

: CHZ: ON

: 200V /div - 100:1

; DC oV

: CH3: OFF

: 200v/div - 100:1

5 DC o

: CHa: OFF

: 50V /div 1001

; DC 0.0v

: : : : : : : Main: 100K
IR ......... ......... ........ ............................ [EETERL RN ataiy Zoony. 100
; : ; : : : : Filter
ey '~
: : : : : : : : Smoothing: OFF
......... | BWE 20MHz
: : : : : : : : Trigger
Tracel: Max @ 592.0¥ : : : : : Mode:  SINGLE
TraceZ: Max @ 488.0 : : : : : Type: EDGE
ar| L L AR R [ T T R
= : : : : : : : : Source: CH2 £

I

Figure 80 — 500 V Differential Line Surge at 90° Injection Phase with TVS VR1.
CH1: U1 VDS (<600 V); CH2: C6 Voltage.
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15 Revision History

Date Author Revision | Description and Changes Reviewed
26-Jan-12 | CA 1.0 Initial Release Apps & Mktg
21-Mar-12 | AS 1.1 Text Edits
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