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DER-270 LCS701HG &

AF-8-3}= 125W LLC DC-DC A H E

2 W) B o] A1

obe) iz MAS A2 8 A5 ehddeh 44 Y5 e At A

A 715 HA: | 4t | Ho | @9 A
o
A Vin 300 | 380 | 420 | vDC DC &t
Fulg fLNe Hz 3 8l
= IR= e o] o1y EHDO]—
-8k A1 9] 48 A =(230VAC) o1 6 W
BATT
£9
=2 Aol Vout 1.4 12 12.6 V £5%
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6 &% 55
g5 52| TES [ RE AxNE AZAA
1 2 C1C6 1uF, 25V, A2k, X7R, 1206 C3216X7R1E105K TDK
2 3 c2c4c5 | 4.7nF, 200V, Algt4], X7R, 0805 08052C472KAT2A AVX
3 1 C3 220nF, 50V, Al2k9], X7R, 1206 ECJ-3YB1H224K Panasonic
4 1 c7 1nF, 200V, Al2}9], X7R, 0805 08052C102KAT2A AVX
5 1 (of:] 330nF, 50V, Algke], X7R FK24X7R1H334K TDK
6 1 C9 22nF, 630V, Al2k4], X7R, 1210 GRM32QR72J223KW01L Murata
7 1 C10 1uF, 50V, A&, }&, (5x11) EKMG500ELL1ROME11D | Nippon Chemi-Con
8 1 C11 6.2nF, 1,600V, & B32672L1622J000 Epcos
9 1 C12 47pF, 1kV, t] 2= A2y DEA1X3A470JC1B Murata
10 1 C13 2.2nF, AlghY], Y1 440LD22-R Vishay
11 2 C14 C15 10pF, 35V, Al2}], X5R, 1210 GMK325BJ106KN-T Taiyo Yuden
12 1 C16 680pF, 16V, A3f, w2 ESR, 68mQ, (10 x 16) ELXZ160ELL681MJ16S Nippon Chemi-Con
13 1 C17 2.2nF, 200V, Al#+4], X7R, 0805 08052C222KAT2A AVX
14 1 c23 330pF, 35V, Adf, w2 ESR, 68mQ, (10 x 16) ELXZ350ELL331MJ16S Nippon Chemi-Con
15 1 C24 47uF, 35V, A&, W&, (5x 11) EKMG350ELL470ME11D | Nippon Chemi-Con
16 1 C25 33nF, 200V, A2}, X7R, 1206 12062C333KAT2A AVX
17 1 D1 600V, 1A, =114 55, 75ns, DO-41 UF4005-E3 Vishay
18 2 D2 D3 40V, 4A, 2 E 7], SMD, DO-214AB SL44-E3/57T Vishay
19 1 D4 60V, 20A, 7+ & E7], TO-220AB MBR2060CT Vishay
20 1 D5 100V, 0.2A, 2 9], 50ns, SOD-323 BAV19WS-7-F Diodes, Inc.
22 1 HS1 S| EA =, 718, Al, 3003, 0.62Thk 7 ¥
B EA = -270-Di ;
w | e | Pena e e 0
24 1 J1 CONN TERM BLOCK 5.08MM 3POS ED120/3DS On Shore Tech
25 2 JP1JP2 0Q, 5%, 1/4W, F7 % ZE, 1206 ERJ-8GEYOR0O0V Panasonic
26 2 L1L2 2; 3 :1 55221“ (;ﬂi%s;/f;é'v“cr°meta's T30-26 Power Integrations
27 | 2 NUTT 1 Nut, Hex, Kep 4-40, S ZN Cr3 =2 RoHS 4CKNTZR RoHSE E5-3}=
NUT2 ’ ' ' RE AZYA
28 1 NUT3 Nut, Hex, Kep 6-32, o}-<1 B6CKNTZR Rgg%ﬂig‘;;‘f
29 1 NUT4 Nut, Hex 2-56, SS 2CHNTS Olander
30 2 R1R2 976kQ, 1%, 1/4W, 773 L&, 1206 ERJ-8ENF9763V Panasonic
31 1 R3 976kQ, 1%, 1/4W, &5 A& MFR-25FBF-976K Yageo
32 1 R4 20kQ, 1%, 1/8W, 718 L&, 0805 ERJ-6ENF2002V Panasonic
33 1 R5 4.7Q, 5%, 1/8W, 778 L& 0805 ERJ-6GEYJ4R7V Panasonic
34 1 R6 2.20, 5%, 1/4W, 772 2 &, 1206 ERJ-8GEYJ2R2V Panasonic
35 1 R8 51.1kQ, 1%, 1/4W, F7 % Z &, 1206 ERJ-8ENF5112V Panasonic
36 1 R9 5.76kQ, 1%, 1/4W, 73 Z &, 1206 ERJ-8ENF5761V Panasonic
37 1 R10 6.81kQ, 1%, 1/4W, &4 & MFR-25FBF-6K81 Yageo
38 1 R11 27Q, 5%, 1/4W, 7742 I &, 0805 ERJ-6GEYJ270V Panasonic
39 1 R12 2200, 5%, 1/4W, T8 A&, 1206 ERJ-8GEYJ221V Panasonic
40 1 R13 442kQ, 1%, 1/18W, 57 H &, 0805 ERJ-6ENF4423V Panasonic
41 1 R14 3.3kQ, 5%, 1/8W, F71-% ZE, 0805 ERJ-6GEYJ332V Panasonic
42 1 R15 1kQ, 5%, 1/8W, 77& L&, 0805 ERJ-6GEYJ102V Panasonic
43 1 R17 22kQ), 5%, 1/18W, 7% H &, 0805 ERJ-6GEYJ223V Panasonic
44 1 R18 10kQ, 1%, 1/8W, F71% Z &, 0805 ERJ-6ENF1002V Panasonic
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45 1 R20 47.5kQ, 1%, 1/8W, F78 A&, 0805 ERJ-6ENF4752V Panasonic

46 1 R21 1.2kQ, 5%, 1/8W, 77 & L&, 0805 ERJ-6GEYJ122V Panasonic

47 1 R22 130kQ, 1%, 1/8W, F7 % L&, 0805 ERJ-6ENF1303V Panasonic

48 1 R23 4.7kQ, 5%, 1/4W, &2~ I & CFR-25JB-4K7 Yageo

49 1 R24 1.5kQ, 5%, 1/4W, 773 B &, 1206 ERJ-8GEYJ152V Panasonic

SCREW1 . .

50 2 SCREW?2 AL A A7) 4-40 X 1/4 SS PMSSS 440 0025 PH Building Fasteners

51 1 SCREW3 AL A 217] Phil 6-32 X 5/16 SS PMSSS 632 0031 PH Building Fasteners

52 1 SCREW4 AL 4 2F7] Phil 2-56 X 0.250" SS 2C25PPMS Olander
EW Ay, EFD35/35, 7F23, 127 SNX R1608
Bl TB21061SNX .

53 1 T1 ol g TC2106SNX Santronics
9] ACEFD35/35BJPP95SNX

54 1 TP1 H2E A3, YEL, 235 F3 5014 Keystone

s5 | 3 | T2 | ass g Bk 2ne 93 5011 Keystone

56 1 TP3 H2~E X4, RED, 2%% 32+ 5010 Keystone

57 1 TP7 HAE X -, WHT, 255 &= 5012 Keystone

58 1 TP8 H2E A4, ORG, ~F& &= 5013 Keystone

59 1 TP9 HAE A4, BLU, ~2F& & 5127 Keystone

60 1 U1 HiperLCS, ESIP16/13 LCS701HG Power Integrations

61 1 u2 SEAZ9, 35V, CTR 80-160%, 4-DIP LTV-817A Liteon

62 1 u3 IC, REG ZENER SHUNT ADJ SOT-23 LM431AIM3/NOPB National Semi

63 1 VR1 13V, 5%, 500mW, DO-213AA(MELF) ZMM5243B-7 Diodes, Inc.
w9} #6, SS, oA I,

64 1 WASHER1 0267 OD x 0.143 ID x 0.032 Thk 620-6Z Olander

WASHER2 | . _—
65 2 WASHER3 914 #4 SS FWSS 004 Building Fasteners
WASHER4 | .
66 2 WASHER5S 914 #2, SS, 0.149 OD x 0.089 ID x 0.016 Thk 620C2 Olander

7| o] 2] 13/48
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7 ERNXIH AL

7.1 F7)F FYE

WD2A: 2T - 125/40AWG Unserved Litz

12

D1: 34T — 75/42AWG Served Litz WD3A: 2T — 175/40AWG Unserved Litz

10

WD3B: 2T - 175/40AWG Unserved Litz

11

WD2B: 2T - 125/40AWG Unserved Litz
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7.2 714 AP
A7 = 1%, 60Hz, ¥ 1-6 | A] ¥ 7-12 7}4] 3000VAC

© AA o] =% ), 100kHz,

580uH +10%

1-6 3,

1,400kHz(Z 2= %h)

J416J47127]"€r

100uH 5%

1 x}= DCR #1-6 140MQ max
2 Z}= DCR #1 H 712 5.1MQ max
2 X}= DCR #2 7 8-11 4.2MQ max
2 X}= DCR #3 # 79 8.1MQ max
2 Z}= DCR #4 # 8-10 7.2MQ max
7.3 A=
3= =k

[1] 0] 34 o] gl EFD35B o} s10] #|2}o] E ACEFD35/35BJPP95SNX T+ 57}
[2] ®Hl: EFD35 7} 2 12 3, 2 2, Pl P/N: 25-00958-00. Santronics p/n: TB21061SNX
[3] Rl AW, EFD35, Pl P/N: 25-00958-01. Santronics p/n: TC2106SNX

[4] glo]2: Zjo] ~¥ HE 3M 1350F-1 E=+= 571 £ 9.0mm

[5] glo]Z: Zajo 28 FE, 3M 1350F-1 == 571 £ 6.0 mm

[6] g =AM 7542 G = v =

[71 2] =4 125/#40 G =X v 55 %] ¢
[8] Y =AM 175440 © Y =¥, 9] 25 A ¢
[9] Edl~ ¥ 3+ Dolph BC-359 =& 57}

KeN
=
) O
=
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7.4 EJ2¥o AF YE

D1: 34T — 75/42 Served Litz

/ ( M<~—FL4 _
; - 10« FL3 WD3A: 2T — 175/40 Unserved Litz
6 S FLF WD3A: 2T - 175/40 Unserved Litz

WD2B: 2T - 125/40 Unserved Litz
WD2A: 2T — 125/40 Unserved Litz

7.5 EPxF¥H 7Y

o] 6.5"e) K &= [7] 74 171 Ewlste] @5l 74 ks st dEel
FL1, FL2 2 gp¥l-& 23t o),

U 5" A g (719 thE 7S 0]kl e = 4] S Skl FL3
FL4 2 A4 ﬂka

o] 7 7] 7hehs vhehs] w x| gk F oF %o] @ AS FhL o] & uhe} 25 3
AE AA3HA 770} FUTh &% 7tge] g2 £ 74 =agy)h ofd a9 S
sz O]_}\l }\]

710] 6"9] A /ﬂ L (8] 7}k 1 /NS EHlsle] S&o = FA] B3-S sfal GE
FL1, FL2 2 e85 H-2gh o
U 6.5" 1A A [8]9] v VhHE THlskaL el 4 mw s Shal FLS,
FL4 = A A 3t}
o] 7114 7}DL & Hlﬂa HHi]ff& T oF o] @ =AE FaL Aol & wel 25 3

T

=
B G5 215 1 A50] A%
R L EEEE
o5 €] S o Hlol = 4] 231 o} 7

WD1(1 3}Z)

1 %741 oA FH] g 24V T B H A & = o] A BT & ARE-Ste] Bl [2]¢] 3 7 o
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H oo woo o
og 8 $Ra B
2 o

F:Apps_Files\Public\ Design Example
Reports\ DER-270 125W LDCTV\ Heatsink

® UNLESS OTHERWISE SPECIFIED: MAME | DATE 3
REMOVE ALL BURRS - -
EPOWER sweonnsoene g Torzery P OWer Integrations
BREAK SHARP EDGES 3 =
Th d d’ﬁ rﬁadz“illrs{ggs PART TO BE CLEANED & FREE OF DIRT mé;ﬁx:u“"’ o e s
e product and applications illu: g XX #0.1 > APPR.
herein (including CVCL64 wxtaened 1o The OIL OR DEBRIS 300X 2001 D ATTR HEATSINK, DWG, DIODE
oduct and transformer construction) may XXX 20,005 MFG AFFR. g 4
covered by one or more U.S. and foreign = QA DER270, PI CUSTOM
ents or polentially by pending U.S. and L] fall
'nmignlrg'uiemﬁuppli:uhons o ',w ;f'?o T COMMENTS: SUE
ower rafions. A complete wer [ NEXT AsS
ilniagrdi:ngq' patents may be found at L AL-3003 ‘ DWG, NO. REV
www.powerint.com USED ON |W A &61-00073-00 01
Copyright 2011, Power Inlegrat g
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10.1.2 t}o] 2= 3| E

(FOR ASSEMBLY REFERENCE)

@ TEM PART
NO

NUMBER DESCRIPTION QTY.

HEATSINK, DER270
61-00073-00 SRR ]
15-00346-00| sepoTTiy. 1022088 | !
750006900 | NUTHEXREP 632, finc |

1

2

3 Plgte

+ | rsoomoe 0| SR MACIEFALE

6 |75-00167-00 |WASHER FLAT #6, S5, Z\NC 9
7|

8

9

T

(PCB FOR ILLUSTRATE ONLY)

o CREW MACHINE PHIC A
e
Inc,
7500032-00 | 0 519 10 0.125. THK 0.032.| 2
75-00055-00 | NUT,HEX,METRIC, M35S | 1

THERMAL GREASE,
10/ |60-0003500| ¢ |CONE, 50z TUBE | !

Reports\DER-270 125W LDCTV\ Heatsink

F:Apps_Files\ Public\ Design Example =

® UNLESS OTHERWISE SPECIFIED: name [ pate .
REMOVE ALL BURRS
EWWER DIMENSIONS ARE IN INCHES DRAWN BY: ING |07261 Power Integl'atlons
BREAK SHARP EDGES TOLERANCES: R
INTEGRATIONS ANGULAR: MACHS 030" CHECKED BY: TTLE:
The product and applications illusirated PART TO BE CLEANED & FREE OF DIRT, | XX £0.1 e
hem':n including :lprguh external fo the OlL OR DEBRIS XX $001 ENG APFR. HEATSIN K, ASSY' DIODE
roduct and fransformer construction) may K0 20005 MFG AFPFE.
covered by one or more U.S. and oreign — - DER270-PI CUSTOM
rufurls or polentially by pending U.S. and L] fall
oreign patent applications dto COMMENTS:
ll':iwarr;‘nihgruho'n;“»\ comgl:le’l:d of Power [ e assy [MATERIAL SIZE [DWG. NO. REV
iinfegrations’ pd s may d at
www.powerint.com USED ON |m A 6 ]'00073'02 01
Copyright 2011, Power Ini fi g
Propriefary and Confidential APPLICATION | DO NOT SCALE DRAWING SCALE: 1:4 | e | SHEET 1 OF 1
T T T
5 4 3 2 1
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10.2 HiperLCS 3/ E3=Z

10.2.1HiperLCS 3| EJ 7 =1

.393
_L | 1T =3 T 1T ]
*.062 J 1.600 ! ‘
2.480 |
P.140 @010 @.140
/ R.062
P |
i 7 i
433 37 f——e———ag
240 200 + P | 1/ R.031
EERWEET .
062
040 E 250
=— .795
1.600
1.735
2.240
F:\Apps_Files\Public\Design Example 2.340
Reports\DER-270 125W LDCTV\ 2.480
Heat Sinks\PDF :
® UNLESS OTHERWISE SPECIFIED: N DATE .
EmeR REMOVE A BURES DIMENSIONS ARE IN INCHES DRAWN BY: Jp':g Oémltl ] Power Integratlons
INTEGRATIONS “:E’::::':’CEL:GESM — e T TMLE:
i ”"g",.“c?'u%"n‘;‘é'.’rﬁ'm?é‘:ﬂl‘;ﬂ'ﬂ:ﬂ ErRACE A Do BIG AE HEATSINK, DWG, eSIP,
cove::!dl;r:gmrgr‘;om'u S. and foreiun - - DER270’ P[ CUSTOM
ruferis or pdeMu!y b_y pending U. S. und Mo :: =
Power Irnegruilons. A comgl:ie"lsl ofPower NEXT ASSY MATEA AL-3003 ' SIZE [DWG. NO. REV
iintegrati tent [
o e el o = Al 61-00072-00 01
copwegahlyzg:v]d Ez:ﬁe\‘;g::ﬂl?lroﬁm APPLICATION | DO NOT SCALE DRAWING SCALE: 21 | HEREE | SHEET 1 OF 1
i T
5 4 3 2 1

E Power Integrations, Inc.
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10.2.2 HiperLCS 3| E/J 2 A| &} of A E-2] =W

FOR COMPLETED ASSEMBLY
[ mrsems 5 ° o

FABRICATOR TO INSTALL
ITEM 2 AS SHOWN.

ITEM PART
NO. NUMBER DESCRIPTION QTY.
F:\Apps_Files\Public\Design Example 1 le1-00072-00 | HEATSINK, CUSTOM, AL, 3003, 1
Reports\DER-270 125W LDCTV\Heat Sinks\PDF 0.062" THK
5 |60-00016-00 TERMINAL, EY]Egl’.(IJET, ZIERICK PN 9
B e UNLESS OTHERWISE SPECIFIED: SE | e B
WWER - - DIMENSIONS ARE IN INCHES DRAWN BY: IJNG (072611 Power Integratlons
INTEGRATIONS T8 AMGUAK MACHs o7 | CrECKD BN TMLE:
e hcuing e sxemaltone | SorGie T iy b v HEATSINK, FAB,ESIP WITH
T e T BRKTS, PI CUSTOM
FS’.‘.’ “:.‘.?' ot appllialions astanedto ' CoMET
o Iifegrations. A comgl:ie"su of Pawer [T FRER ' SIZE [DWG. MO, REV
ilniagr:ﬂions palenis ma ol al
www.powerint.com USED ON |W A 61-00072-01 01
Copwl ht 2011, Power Inf i WETGHT:
Pro ry and Confidential APPLICATION | DO NOT SCALE DRAWING SCALE: 121 | I SHEET 1 OF 1
T T T
5 4 3 2 |

Power Integrations g
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10.2.3 HiperLCS % 3| E/ A ojAl &2 &=

(FOR ASSEMBLY REFERENCE) o M | e DESCRIPTION Qry.
1 61-00072-00 HEATSlNK,O%Lé%T(%{\iII\(, AL, 3003, 1
2 |60-00037-00| EDGE CLIP 14.3mm Lx 6.35mmW | 2
3 10-00513-00 HiperLCS,LC70THG, ESIPT6/T3 1
4 75-00001-00| SCREW MACHINE PHIL 4-401/4SS | 2
F:\Apps_Files\Public\Design Example 5 [75-00068-00] NUT,HEX.KEP 4-40, S ZN CR3 PLATE| 2
Reports\DER-270 125W LDCTV\Heat Sinks\PDF 6 66-00035-00 THERMALLY !(sjll:ZI?UOBIEE ,GREASE, 5 1
® UNLESS OTHERWISE SPECIFIED: NAME DATE 3
EWWER ORI AT DIMENSIONS ARE IN INCHES DRAWN BY: ING |072611 Power Integratlons
INTEGRATIONS 7o MCUAR MACHE oy | CHECKEDBY TLE:
m;ﬁ?&ﬁzﬁgmmﬁwmﬁ PARIIO SE CLEANED & FREE OF OIRT, | XX 0.1 pre— HEATSINK, ASSY. ESIP WITH
roduct and fransformer construction) may i MG AFTR: BRKTS DER270 PI CUSTOM
covered by one or more U.S. and oreign T e ' '
r:l:r:‘s or pdardmly h_y pendlng u. s.'u e
o IHogralong. A comgl:ie"su of Power [T R ' SIE [DWG. NO. REV
ilniagr:ﬂions palenisma ol al
www powerin.com o [P Al 610007202 | o1
Copwl ht 2011, Power Inf i WETGHT:
Proj ry and Confidential APPLICATION | DO NOT SCALE DRAWING SCALE: 1:2 | I SHEET 1 OF 1
T T T
5 4 3 2 1

E Power Integrations, Inc.
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11 A% d|o]H
11.1 254 - 100%, 50%, 20%, 10% 735}

11.1.1 584 dolH

P | Vour | loutt | Vourz | lour2 Pourt AE4(%)
133 | 24.12 4 12.02 ] 2.4 | 125.328 94.23
66.8 | 24.17 2 12021 1.2 62.764 93.96
28.59124.19] 0.8 | 12.02] 0.48 | 25.1216 87.87
1546|2419 0.4 | 12.02] 0.24 | 12.5608 81.25
886 |24.19]| 0.2 | 12.01]10.12 | 6.2792 70.87
501 | 24.21]1 0.08]12.02] 0.05| 2.5378 50.65
352 124171 0.04 ] 12.02]10.02 | 1.2072 34.30
0.326 | 24.86 0 11.98 0 0

11.2 28 F 22 glFFo]#H
olg] EAIE HolHE A7) Y&l 3% 82 & K2 A4, e &
=8 A8 S 125W 2 51 shH A F5-519F & 53] Alololl A thekstAl WA Ut

11.2.1 I =22 #=do]A dolg

A2 2 HF ol 1 A2 2 ggg el 2
Vour1 | lout1 | Vourz | lout2 | Vour1 | lour1 | Vourz | lour2
2414 4 [ 1201 2.4 [2414] 4 [1201] 24
2425| 2 12 | 24 [24.09] 4 [12.03] 15
2431 1 |11.99] 2.4 |24.05] 4 |12.04] 1
2437] 05 | 1199 24 | 24 4 [12.04] 05
24410251198 2.4 | 2394 4 [1205] 0.2
2446 01 | 1198 24 [ 239 | 4 |12.06] 0.1
24490051197 | 24 [2385] 4 |12.06]0.05
24551002 1197| 24 | 238 | 4 |12.07]0.02
2457 0.01|11.96 | 2.4 [23.78] 4 |12.07] 0.01
248 | o |11904| 24 [2032] 4 [1245] 0

11.3 ¥=Z ¢ E 2 A2
11.3.1 Ha A ~5E 2 Aok Ho|E(F F-3t)

VCC Yol +12VDC & 283+ 45 2t EQ] 192 356VDC ©] i,
283VDC | A E A 5T}

HHN'
)
]
0
Mo
rlo

Power Integrations g
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12 913
12.1 32 B2 %] A} B AF Y 55
380VDC 9ol 4 =4 H5 1 Th

h]

2011/07 /05 1558:.06 NORM:100MS /s 1us/div
Steppéld (us/div)
: : : CH1: ON
200V /div 1001
DG oy
CHz: OFF
2V fdiv 10:1
bDC 0.00v
CHa: OFF
2.01V/div 1001
bC 0.00v
-
Record Length
Main: 1K
Zoom: 100
Filter
Smoothing: ON
BW: FULL
1 : Trigger
: Mode: AUTO
e Tracell: Max @ 376.0V Type: EDGE

= : : H : Source: CH1

or.
f: 125 A5, 1Adiv
obff: 1 2= A Sk, 100V, 2us/div

E Power Integrations, Inc.
3} +1408 414 9200 2 =: +1 408 414 9201 .
www.powerint.com | o] %] 34/48
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12.2 & F o =~

2011707 /07 12:15:31

EQ] Z 279

19 10-14 = A B

ms/div

Stopped

(Ims/div)

CH1: ON
10¥ /div 100:1

ooy

ON

10V /div 100:1

o.ov

ON

10mV /div 1

Dc 0.0000v

CH4: OFF
50mv/div - 1001

AC

Record Length
M

Tracel: Ma
TraceZ:

Main:

Zoon. 50K
Filter

Smoothing:  ON

BW. 20MHz
Trigger

Mode: SINGLE

Type: EDGE

Source: CHZ 4

Y10 -3 23 2eEg, AY R

1 2= A F, 1A/div
A9 10V, 2ms/div

obel: 29

2011/07 /07 1Z:00:36

ms/div

Stepped ]

(1ms/div)

CH1: ON
200 /div 10011
o
OFF
101
0.00v
ON
10my /div 1
bC 0.0000v
CHa: OFF
50mv/div - 1001
AC

Record Lenglh

Main:

Zoom: 5[lK

Filter

Smnnlhmg OFF
: 20MHz

b4
Source: CH1 £

A 2512 ALgshel A4 AU o,

2011707 /07 142351

NORM: 100MS /s ms/div

Stopped

(Ims/div)

Tracel: Max @ 24.40v
TraceZ: Max @ 12.00v

I8 11 - ~EEY A
1ms/div

2011/07 /07 14 08:42
Stopped

H =z =
et &Y A,

ON
100:1
0.00v
ON
100:1
0.00v
3 OFF
10my /div 1
Dc 0.0000v
CH4: OFF
50mv/div - 1001
AC
Record Length
Main: ™
Zoon. 50K
Filter
Smoothing:  ON
BW. 20MHz
Trigger
Mode: SINGLE
Type: EDGE

Source: CH1 4

5V,

NORM:100MS /s 2us /div
(2us/div)

CHT: ON
200%/div - 10001
DC oV

CHz: OFF
0¥ /div. 10001
1103 0.0y

[[CH3: ON

10mV /div iH|

[1e3 0.0000V

‘| CH4: OFF

SomV /div 1001

AC

Tracel: Max | 352.0V

Record Length

Main: 2K

Zoom: 100
Filter

Smoothing: ON

BW: 20MHz
Trigger

Mode: SINGLE

Type: EDGE

Source: CH1 £

I8 13 - %7

SR E

2ELES], A& F3)
91 2= AHF, 1A/div
obel: 1 k2 A<k, 200 V, 2us/div

g Ho F=

3T

& 535t

7| o] %] 35/48
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DER-270 LCS701HG &

AWy

2011707707 12:03:19
Stopped 3

A}-8-3F= 125W LLC DC-DC
o o -
NORM:100MS /5 1ms fdiv
(ms/div)
CH1: ON
100% /div 10001
ov
OFF
10:1
0.00v
ON
10mV /div 1
DC 0.0000%
CH4: OFF
S0my /div - 1001

AC

Record Length

Main: ™
Zoom: BOK
Filter
Smoothing: OFF
BW! 20MHz
Trigger
Mode: SINGLE
.| Type: EDGE

Source: CH1 4

o 0
.5“.=—x4m

12.3 =& HB}L% }

0

[

}_
A5
3 7]

-

[

ZEFEQ], A e
A5, 1A/div
& AfAH g, 100V, 1ms/div

O = S1l=>= = 2= 3= =]
19 1517 & S AMZEIE A1 A5 AF A A LARAFILE ELAG]
A~
22 g2 o,
2011/07/07 140551 NORMSEMS /s 2ms/div 2011707 /07 150919 NORMEMS /s 2ms Fdiv
Stopped (2ms/div) Stopped q (2ms /div)
: : CH1: ON : CHT ON
200 /div - 10001 200 /div  100:1
DC oy DC ov
UlcHz: OFF ‘| cHz: OFF
10V /div 100:1 BV /div 1001
DC o.ov DC 0.00v
CH3: ON CH3: ON
10mY /div iH! 10m¥ A div 1=
DC 0.0000v DC 0.0000%
~'| CH& OFF | CH4: OFF
B0mV/div - 1001 SomV/div. 1001
AC AC

Record Length
Main; 100K

Zoom: 5K
Filter
:  ON
BW: ZDMHZ
Trigger
Mode: SINGLE
.| Type: EDGE

Source: CH3Z £

A/d|v
HL, 200V, 2ms/div

Tracel: Max

448.0v

Record Length

Main: 100K
Zoom: 5K
Filter
Smoothing: ON
.| BW: FULL
Trigger
Mode: SINGLE
Type: EDGE

Source: CH3 4

I8 16 - =42 Hepgols.
91 2= A F, 2A/div
obefl: &3 AFAIH A<k, 200V,

Power Integrations, Inc.
73} +1 408 414 9200
www.powerint.com
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2011/07/11 1606:25
Stopped

HNORM:100MS /s <*10us/div

CH1: ON
200% fdiv  100:1
Dc oy

CHz: OFF
BV /div 100:1
DC 0.00v¥

CH3: ON
10mVy /div 11
DC 0.0000v

CH4; OFF
50mYfdiv - 10:1

AC

Record Length

Main: 100K
Zoom: 10K
Filter

Smoothing:  ON
BW: FULL
Trigger

Mode: SINGLE
Type: EDGE

Source: CH3 £

124 =& ojojot o7 & 79}

2

b A%, 2
A5 A
G B

o 382 F F-oF 2 380/420VDC ¥4 H
=] Svw &= T H
2011707 /05 17:24:03 NORM:200MS /5 Tus /div
toppdll (1us/div)
CH1: ON
: : 10V /div 100:1
: : DC 0.0v
PO PO P e I
: : 0 /div - 100:1
DC 0.0v
apfrerreang e B S
: : CH: OFF
2.01¥ /div  100:1
: : DC 0.00v
‘, J W Record Length
: Main: 2K
i Zoom; 100
- Filter
Smoothing:  ON
5 FULL
: : : Trigger
thacel: Min ' =25.60V © Freq® 193.8KHz © Duty® 5D.Dx Mode: AUTO
D Min  -25.60% : : : Type: EDGE

Source: CH1 &

¥ 18- 12V =8 tjoj o= 93 ¢
19, 10V, 1ps/div

z1<}, 380VDC

2o 4] %74

w, 200V, 10us/div
T3} oF 125kHz

&l

A3 o,

2011707 /05 17:27:56 NORM:Z00MS /s 1us /div

Stoppéd (us/div)
CHT: ON
10V /div 100:1
DC 0.0v
..... CHz2: ON
10V /div 100:1
DC 0.0v

ar

CH4: OFF
2.01v/div - 100:1
DC 0.00%

Record Length

i Zoom: 100
- Filter
Smoothing: ON
BWC FULL
: Trigger
o Tracel: Min @ -27.60 Freq? (239.2kHz KMode: AUTO
: Min :=26.80) Type: EDGE

Source: CH1 &

¥ 19-12V =5 o] o= ¥y o
A=, 10V, 1us/div

71}, 420VDC

#| o] 2] 37/48
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gt

125W LLC DC-DC Z1H H

2011/07/05 17:16:33
Stoppdd

MNORM:Z00MS /s

Tus/div
(us/div)

CH1:
20V /div
DC
CHz:
20V /div
DC

CH&

DC

Tracel: Min : -51.20¥
I Min @ =51.20v

Main:
-| Zoom:
Filter

Trigger

Mode:
.| Type:

dY820-24V &4 Yol 93 o
49, 20V, 1us/div

12.5 42 3/ =2

ol TAE HAEQ 79 125W H-3}, 380VDC ) & ol A A Zg}o]
SUTH AF A5 A QAR AT EYALE

o] = FEHE A

2011707 /07 15 49 13
Stopped

NORM:100MS /s

10us/div

(10us /div)

700.0v

Tracel: Max

a8 22-12V &9 g
1 2= A5, 2A/div
olef: TR AWAIH A<,
500V, 10us/div

145 93,

Smoothing:

ON
100:1
0.0v
ON
100:1
0.0v

OFF

201¥/div  100:1
0.00v

Record Length

2K
100

ON
FULL

AUTO
EDGE
Source: CH1 £

<k, 380VDC

CH1: ON
500V /div  100:1
bC o
CHZ: OFF
5V /div 100:1
bC 0.00v
CH3: ON
10mv /div 1m
bC 0.0000v
CH4: OFF
S0mV/div 1001
AC
Record Length
Main: 10K
Zoom: 2K
Filter
Smoothing: ON
BW: FULL
Trigger
Mode:  SINGLE
Type: EDGE
Source: CH3 £

2011707 /05 17:18:34
Stoppéd

HORKM:200MS /s Tus/div

(us £div)

CH1:

20¥ /div

DC

CH2:

20V /div
DC

CH#:

DC

237.0kHz

Main:
Zoom:
Filter

Bw:
Trigger
Kode:

| Type:

29 21- %% tol 2

2011/07 /07 1552152

Stopped

S ECE DT

420VDC 4, 20V, 1us/div

4= 3

NORM:100MS /5 5us/div

(5us/div)

e

%i%'ié% (b] T 1- I%ﬂ.£%1
= 2
= =

SReNRic)

Tracel: Max

820.0%

a3y 23 -

24V &8 g2 F1 4= 39,
91 2= A F, 2A/div

obefl: X1 ATAIY A<,
500V, 5us/div

AC

Record Length

Smaoothing:

ON
100:1
0.ov
ON
100:1
o.ov

OFF

201V/div 100:1
0.00v

Record Length

ON
FULL

AUTO
EDGE
Source: CH1 4

CHT: ON
500V /div 1001
DG ov

‘| cHz: OFF
SV /div 100:1
DC 0.00v

‘| cH3: ON
10mV Fdiv 11
DC 0.0000v

CH4: OFF
S0mVY /fdiv - 101

Main: 5K

Zoom: 1K
Filter

Smoothing:  ON

BwW: FULL
Trigger

Mode: SINGLE

Type: EDGE

Source: CH3 £

Power Integrations, Inc.

E

www.powerint.com
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4987BA 7 H. oMEit xaH g HEE A4 F AsfAHl dAag Ut AAIHE
01uF/50V Aletal 3 1 789k 1.0uF/B50V 71 g Adal 7% 1 7] duvh &7 <)
T3 AHAEHE F =g Jo] lorm g DC &4 7hol] A-e 548 FA 8o kol H=x).

5 - 32 2 ¥ u} ~E](www.probemaster. com) 4987A BNC o] HE]7} 2d+=

Y2
ZZEH(H*"‘” Aol Aoz ANz, 7 oRe] HE HAEE ASAE F71)
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gt
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ohe) 1912

°f =2

ZHo A &8 =28 Ho|
HAE REZ s o] gagolds
olg]dl £ 2 HA3}Eo] 9oz
37 8 Aol MaE RER A3

gl Lt

Z =
=

3 A3
Aol Aol A dukA
o}

o7 uhAElR] k= 2o 7 TR A o]
T E=Yo] B B3t gl A5 A Eetele
A Th LCS tiHlo] 2o HAE HE=

ﬁ%% el H A sk A9 A Eekol7F -5k 2

7 W2 E 7|7 AR A 27] 2mto] S B AE Abol F ko] u] e A7k 1 343 B Y
WA E W o g A o *J}Olﬂ H2E BEo A 52 52l & LLC
AW oA BT YL H 23 F9- W& ESR S X3t ZE AAE(C16)=
AREshe] 1)) 28 o 12V At A~uto]| 25 EY 4 AFUTh
2011707 /05 17:41:48 NORM:100MS /5 Tus/div 2011/07 /05 17:40:01 NORM:1D0MS /s Tus fdiv
Stoppdll (1us/div) Stoppélt (1us/div)
: : : : : CH1: : : : : : CH1:
10V fdiv : : : : 10V Adiv
UL U SO OO DU SO O OUUt POUPUPROOE SOVRDURNOE SORPUORPE PO e : : : : e
: : : : : € : : : : Gz
10V Adiv : : : : 10V Adiv
................ LR .|ee
................ SO O PPN NOOPROOIFFFRIOOT PPN 7% |
100mY fdiv ™ 100mVY 7di
- W : it W : Record Len & : : : \\H.// : g Record Le
: : : Main:. : Main:.
............................................................ Fﬁl[::.m. : Fﬁ?:rm'
Smoothing: Smoothing
............................................................ BW: .| BW:
Trigger Trigger
Mode: Mode:
Traced: P-P . 898, ".F'.".'Y ........................................ Type: Traced: PP . 1SB OMY I .| Typer
Source: Cl Source:
% 26 - 12V 83, 380VDC ¥ 3, 100% +-3}. Y 27 -24V 2 Z, 380VDC ¥4, 100% 4-3}.
=9 2 Z A<, 100mV/div 1us/div =9 2] Z A<, 100mV/div 1us/div

E
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2011707 /06 18:02:25 NORM:2MS /5 5ms fdiv 2011/07 /06 18:04:34 MNORM:ZMS /s 5ms Fdiv
Stopped ] (5ms /div) Stopped q (5ms £div)
: : : : : CHT. : : : : : CH1:
2y /div : : : : : 2V /div
DC : : : : : bc
‘| CH2: CHz:
2y /div : : : : : 2y fdiv
bC : : : : : De
CH3: CH3:
10mY Adiv 10mVv /dir
DC 0.l DC
CH4: ©[CH&
50mY /div S0mVY /div
AC AC
Record Leny Record Li
Main: Main;
Zoom: Zoom;
Filter Filter
Smoothing: : : : Smoothin;
BW: 2 S S U UUUUE POPPPRTRI I .| BW:
Trigger : : : : : Trigger
Mode: Mode:
.| Typer Traced: P-P : 82.00mv -t i Type
Source: Cl : : : Source;
= 3L == T = = 3L == T =
aY 28-12V =9 & s FHeH A T =9, a3 29-24V =9 g Z A FHs A F =9,
50mV/div, 5ms/div 3¢ A =&}o] 7} 50mV/div, 5ms/div 3} A Z2}o] 7}
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12.7 &% H3&} EU-?’/??

ot 1o A SH 4=~
A =] of] A EWJQHD} Hat B
ol TAHA S AFYTH

2011707 /08 15:09:05 AVGI20MS /s 500us/div

(500us/div)
: CHT: OFF
2nnwa.v 100:1
o
cuz OFF
Sv/div 10001
DC 0.00v
| cHa: ON
W0mvsdiv 11
DC 0.0000V
af| : : : : CHa: ON
B : : : : 50m¥ fdiv - 1001
Ac

Record Length

: : : : Main: 100K
ar] : ‘\'——_ Zoom: 20K
N : : " : Filter

Smoothing: ON

BW: FULL
: : Trigger
- : : Mode: AUTO
Traced: P-p . 44.00mv G G Type: EDGE

Source: CH3 4

Y 30-12V =8 F3l dA &
12V Z ol A 75%- 100%
912V F-3} A5, 2A/div
obg: 12V &9 5, 50mV, 500us/div

2011707 /08 15:48:09
Stopped

AYGIZOMS/s  500uUs /div
(500us /div)

CH1: OFF
200V /div - 100:1
[ oy

CHz2: OFF
5V /div o001
[ 0.00v

CH3: ON
10mV /div 1
DC 0.0000Y

CH4: ON
200m¥ /div 1001
AC

Record Length

Main: 100K
Zoom: 20K
Filter
Smoothing: ON
BW! FULL
Trigger
: Mode: AUTO
T'.%??*‘..'.’".’...‘”?.?'".N ........ et e | Typel  EDGE

Source: CH3 4

Y 32-24V £ H3 A S
24V =3 o A 1%-100%-
9]: 24V B35} AF, 2A/div
ol#f: 24V =4 3w, 200mV, 500us/div

1% -3} 2.

75% F-3) A

oz Agsel £ AR uAY 45
Zo Wit Wych 134 o B

2011/07/08 15:16:31 AVGI20MS/s  500us/div

Stopped (500us /div)
: CH1: OFF
200% fdiv  100:1
o
OFF
BV /div 100:1
(1] 0.00v
“'[CH3: ON
10mV /div 1
: : : : bC 0.0000¥
ar| : : : : CHa: ON
) : : : : s0mv/div - 10:1
AC
Record Length
Main: 100K
Zoom: 20K
Filter
Smoothing: ON
.| BW: FULL
Trigger
: Mode: AUTO
Trace4: P-P @ E8.00mV Type: EDGE

Sourcel CH3 £

I¥ 3 -24V =9 F3 &4 SH.
12V =2 ol A 75%-100%-
9112V F-3F A7, 2A/div
olell: 24 V &2 5, 500 mV, 500us/div

75% -3} T

2011/07 /08 155552 AVG20MS /s 500us/div

Stopped (500us /div)

: : CHT. OFF
200V /div 10011
bC o
| cHz: OFF
5V /div 1001
(1] 0.0o0v
CH3: ON
: : 10mV /div 1
: : bC 0.0000¥
: n CHa: ON
: : somv/div 1001

n : Ac

ml : Record Length

: : Main: 100K
: . Zoom: 20K

: : Filter
: : Smoothing: ON
3 FULL

Trigger

: : Mode: AUTO
Trace4: P-P @ 118.0my Type: EDGE

Source: CH3 &

18 33-12V &9 B3l bA &
24V Z9 A 1%- 100%
9): 24 V K3} A7, 2A/div
ot#fl: 12V =4 3, 50mV, 500us/div

% 38k SA.
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13 Nd SH

13.1 £7: 380VDC, & 73} 1 A/ 7F &9 71E

% 34— AT (T1), % 34— EA A E(TH),
21 A AF7] Bottom . A Bottom ¥, = &}, A&

_ c}'. s on

.-a'l - .q

66.8:°C_[uSRALIR

2% 36 — E T H(T1). % 37 - EA AT H(TY).
A A2 Top ¥, A Top ¥, & F-af, A2
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¥ 39 - 12V &4 4 F7](D2-D3).
= 5ok, A, A2

I3 40 - 24V =3 GF71(D4). A A A,

E Power Integrations, Inc.
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17 42 - HiperLCS(U1). A A AR 1% 43 - & 73] HiperLCS(U1). A, 412
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14 A1 918 54

H:TAR{dBIB: £ o MER o H36.,497 Hz
A MAK S8.688 dB GE IR -31.1841  mdB
B Mr:‘f}f'. 2ch. B deg PHASE ~le3. . 35Y deg
SR WU é_ﬁmﬁz ...... ..... : ; ; ; ..... iﬁymm

_— 4. ¢ g o 4 e el
a MIN -58.88 dbB  START 184,888 Hz
B MIN -225.8 deg STOP 46 a8, Bes Hz
STOFP=_J408004. 888 HZ
AVERAGING TIME = G4

9 44 - AlQ1-9A S5, = 55} 380VDC 9. Al AR~

o H l?‘
T3 6.8kHz ©] a1 914 mhR 57 =]iYt}

E Power Integrations, Inc.
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15 /13 W<
A=} 242 | AR A 4 W7 yg AE g4
2011-09-13 | RH 1.0 EEJEWY Apps & Mkig
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For the latest updates, visit our website: www.powerint.com

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.

The PI Logo, TOPSwitch, TinySwitch, LinkSwitch, DPA-Switch, PeakSwitch, CAPZero, SENZero, LinkZero, HiperPFS, HiperTFS,
HiperLCS, Qspeed, EcoSmart, Clampless, E-Shield, Filterfuse, StackFET, Pl Expert and PI FACTS are trademarks of Power
Integrations, Inc. Other trademarks are property of their respective companies. © Copyright 2011 Power Integrations, Inc.

Power Integrations Worldwide Sales Support Locations

WORLD HEADQUARTERS
5245 Hellyer Avenue

San Jose, CA 95138, USA.
Main: +1-408-414-9200
Customer Service:

Phone: +1-408-414-9665
Fax: +1-408-414-9765
e-mail:
usasales@powerint.com

CHINA (SHANGHAI)

Rm 1601/1610, Tower 1
Kerry Everbright City

No. 218 Tianmu Road West
Shanghai, P.R.C. 200070
Phone: +86-021-6354-6323
Fax: +86-021-6354-6325
e-mail:
chinasales@powerint.com

CHINA (SHENZHEN)

Rm A, B & C 4" Floor, Block C,
Electronics Science and
Technology Building

2070 Shennan Zhong Road
Shenzhen, Guangdong,
P.R.C. 518031

Phone: +86-755-8379-3243
Fax: +86-755-8379-5828
e-mail:
chinasales@powerint.com

GERMANY
Rueckertstrasse 3
D-80336, Munich
Germany

Phone: +49-89-5527-3911
Fax: +49-89-5527-3920
e-mail:
eurosales@powerint.com

INDIA

#1, 14" Main Road
Vasanthanagar
Bangalore-560052

India

Phone: +91-80-4113-8020
Fax: +91-80-4113-8023
e-mail:
indiasales@powerint.com

ITALY

Via De Amicis 2

20091 Bresso Ml

Italy

Phone: +39-028-928-6000
Fax: +39-028-928-6009
e-mail:
eurosales@powerint.com

JAPAN

Kosei Dai-3 Building

2-12-11, Shin-Yokohama,
Kohoku-ku, Yokohama-shi,
Kanagawa 222-0033

Japan

Phone: +81-45-471-1021

Fax: +81-45-471-3717

e-mail: japansales@powerint.com

KOREA

RM 602, 6FL

Korea City Air Terminal B/D, 159-6
Samsung-Dong, Kangnam-Gu,
Seoul, 135-728

Korea

Phone: +82-2-2016-6610

Fax: +82-2-2016-6630

e-mail: koreasales@powerint.com

SINGAPORE

51 Newton Road,

#19-01/05 Goldhill Plaza
Singapore, 308900

Phone: +65-6358-2160

Fax: +65-6358-2015

e-mail:
singaporesales@powerint.com

TAIWAN

5F, No. 318, Nei Hu Rd., Sec. 1
Nei Hu District

Taipei 114, Taiwan R.O.C.
Phone: +886-2-2659-4570

Fax: +886-2-2659-4550

e-mail:
taiwansales@powerint.com

EUROPE HQ

1st Floor, St. James’s House
East Street, Farnham

Surrey GU9 7TJ

United Kingdom

Phone: +44 (0) 1252-730-141
Fax: +44 (0) 1252-727-689
e-mail:
eurosales@powerint.com

APPLICATIONS HOTLINE
World Wide +1-408-414-9660

APPLICATIONS FAX
World Wide +1-408-414-9760

E
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7213} +1 408 414 9200
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o 2 +1 408 414 9201

¥ o] 2] 48/48



