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44 1 R23 47Q~ 5% ~ 1/8 W ~ i ~ 0805 ERJ-6GEYJ470V Panasonic
45 2 RTV1 RTV2 | #EG)BFr 120-SA Wakefield
SCREW1 g P -
46 2 SCREW? 4 T ESPiER 6-32 X 5/16 SS PMSSS 632 0031 PH Building Fasteners
STD1 STD2 | fEfods » &/ » 4 £ > 6-32 > §fff Js=¢ > 0.375L »
47 4 STD3 STD4 [Qé@ 561-0375A Eagle Hardware
FIFTASHEE » el - EEL25.4 > =5l > 11 5% .
48 1 T et A SNX R1545 Santronics USA
(2158 215 D) '
49 1 TP1 W YEL » #=0f 2 5014 Keystone
TP2TP4 | vysemt . | K © 5 st it ~
50 3 TP6 ?h[l?ﬁ%’# BLK - @it fi 5011 Keystone
51 1 TP3 PR RED ~ #2% 5 5010 Keystone
52 1 TP5 I~ ORG ~ &7 A 5013 Keystone
53 1 TP7 I WHT ~ & A 5012 Keystone
54 1 U1 HiperLCS > ESIP16/13 LCS702HG Power Integrations
55 1 U2 AL 0 35V - CTR 80-160% - 4 -DIP LTV-817A Liteon
56 1 U3 IC » FHA]) ~ Ayt 53 i gfEe ds ADJ SOT-23 LM431AIM3/NOPB National Semr
WASHER1 | 7 #:5' #6 » SS > &5 » 9f % 0.267 x '] %
571 2 | wasHer2 | 0.143x 5 0.032 620-62 Olander

[==n

P
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7 RBEREEE R

HiperLCS_041311 ; cs cs

T=u . A . T o g

Cogoner | [T RE e

Integrations 2011

ﬁ‘k I'FE?J‘L Qﬂ?}

VBULK_NOM 380 Vv fgve LLC ﬁl‘ﬁ]‘ "F%Eﬁ
FEESHIIRGDY 75 Hiperl CS fy e (07 ) Y] -

Vbrownout 280 \Y% “eFRY il 7 VBULK_NOM v 65% = 76% I/ fti]
EH AP 5 14T, 65%

Vbrownin 353 \% ’FL S ufﬁ‘ﬁﬁ“p# i

VOV_shut 465 Vv TS OV

VOV _restart 448 \Y OV M %?%‘ﬁ%"ﬁﬁ

CBULK 103 uF vﬂiﬁﬁ éwgg i H&,Lm;!ﬁé L R

tHOLDUP 21.8 ms AR

ﬁ“ LLC (= “*{H]) ﬁt“. ?XE}T@L[@%"‘ =TR[] AC e

VO1 24.00 24.0 Vv = RS o T R A

101 6.25 6.3 A = ﬁ?“'.;ﬁ*’}‘—i’h

VD1 0.60 0.60 \% = p’?Ll' [z Fﬂ/"g i [FE

PO1 150 w - R LLC et ot ot

VO2 0.0 v = g R

102 0.0 A = VTR

VD2 0.70 Vv = J thplipa = FEU”’I[ I

PO2 0.00 W R LLC ﬁ}? i Jﬁ? [ESATEES

P_LLC 150 w ?ﬁ’*\gﬁﬁ LLC ﬁE?L".JJ}

LCS ZERIE

2l LS’ Lcs702 LCS 4

RDSON (& fifi) 1.39 Q FTEER 1) RDSON (it )

Coss 250 pF gkl Coss

Cpri 40 pF AGEAEN — R *féﬁﬂg%%h

PCOND_LOSS 1.4 W gl F%’E’&E”ﬁ a"&iﬂﬁglﬁg‘,’iﬁ]}fji

TMAX_HS 90 deg C BAEEN

Theta J-HS 9.1 degC/W | B !lﬁwf‘” ,mlz (" ez 2 Bg 5

TR Pk 102 deg C SRR R

Ta {2 fif 50 deg C SRR SRR Y

Theta HS-A 29 deg C/W | BUTTF IO frs

LLC =32 BrFMERE BT (& 2 5T <1 lissy)

Po 154 w WS ByREER R ﬂsgl LLC g i pofiat

Vo 24.60 \Y RSN e = %}Iﬁl‘iﬁ}" c|J - ?HEP*{E

f target 250 KHz g‘;ﬁ% Zgg)k%:'IZLLC YFxﬂ]ﬁ‘& J?ZJE} > 66 kHz = 300 kHz -
W”*“@@% - *'IFJF'EJM’J*@" ; ’iﬁ”ﬁﬁ%ﬁ@rg‘% R B

Lpri 340 uH x @J%W% S PR BT o SR R TR
€7k Vnom 1V 80% [ ZVS JE U 4RIl
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L’ x@lﬁﬁggwﬁ!’ﬁ g&— k[EJﬁ Ea N {;p{,\lﬁr}[’ >

Lres 53.00 53.0 uH I BT I K=4
. Lpar %f Lres P « (fUF K fifi » il 2.1 <K< 11
Kratio 54 ffi 9 Lres HJE% K<7ﬁ
AT - Tl 7 2 o
Cres 6.20 6.2 nF | Lpar Lres ~ Cres #{I n_RATIO_red_graph ’F“F/H“
PIT 7 F 1Bt T
E ]E;[ﬁj?* - R P o il i-thg ﬁ?“ g&gﬁbﬁﬁ[ﬁl
Lsec 5.098 uH (Bl f_predlcted EEHE EJ J%\“ﬂ%":f
m 50 % i‘r‘irj ;'J‘r' R (— VR VD) - 99% A T 8T
n_eq 7.50 LLC S5 faVssly U [t~
Npri 49.0 49.0 - RRETE PN e *@‘F’fﬁ re 5?9“@}14]” FIERT BT #H
: ' f_predicted = f_target
= RIEE (2 s AR o ’H%I}ﬁ Exial
Nsec 6.0 6.0 BAC<=2000 i 1 117 H
] ;ftjﬂn‘*ﬁ? 7 RIS FUSHEFIR © %40 n_Ratio I~ &
f_predicted 280 kHz iﬂ’JL@*‘@?%‘ e
f res 278 kHz fli R (5 Lres A1 C Arit)
f_brownout 180 kHz VBULK_MIN ~ il o= i
f_par 110 kHz o ,rrﬁ?%; (F't Lpar + Lres #{I C Aritss)
.i Vbrownout #lj ﬁgﬁ&ﬁﬂl Jﬁé AR %}{ﬁ HiperLCS puft
f_inversion 164 kHz S F%F“ P o SPSIgET)  fOB (ER A  HT R
Pl
; ; E I'Sﬁfﬁﬁ"}[flj [J/'FJ LLC g (v -] ‘g‘?‘ o
Vinversion 296 v & 7% Vbrownout
?J}*&T@%ﬁﬁﬁl’?ﬁg_‘k
) iﬁ’ﬂ%&iﬁ@?‘f iy FHE<(Vbulk) ! fnominal_actual ™ fiu— %
IRMS_LLC_Primary 0.99 A e T
6:6 1 T VR . N
2o Eor e 48 A | ST TR
iﬂ‘V RIS — po
L 28 A | L R A S
A 2 (V- T . - B —
;w@%} f 0.0 A 2 (Pl VR I
lkia—;ﬁg’:ﬂlij?‘%}g&rﬂ FLE‘ﬂ 0.0 A ﬁﬁ R & EA? g\[th! ot j{‘rﬁ;&r’
Cres_Vrms 91 Y THEVEE PR PURRPRER IR EY AC E IS
RS R - (F 2 BrlaRy
Friv- RS 49.0 R R e e R N
P O 6.0 i R e e R A T
#{1 Lpri 340 uH AR ] R 5 TR R
o e G e
#ritv Cres LS nF {'J iesFL—f _target
Fifa 7 Lres 53.0 uH SRSV R Lres
Friivffhh Lpar 287 uH RSPV Lpar [ 5l i
P Lsec 5.098 uH G R
11 Kratio 5.4 S Lpar ¥ Lres Fof
B R 7.50 lﬁ,— VE ISR 5B T
FHOV fEN Il 246 Vv FL[?“% I |[|J R |EE/‘I|*‘1L{’1’£;XZVS LiAEN
f_res_trial 250 kHz ig?fl Y fl Lﬁ;ﬁ?&??’?ﬁ}
f_predicted_trial 252 kHz FrE e
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IRMS_LLC_Primary 1.01 A T;jiﬁ',*yﬁ%ﬁ (Vbulk) 71 f_predicted_trial ™ i~ -
f‘[;ﬂ;ﬁ g‘;’ HRIEE) 5.0 A SR 1 BT SR > B T3
%\;‘;{@ IS fr s 32 A | s ga‘ o ATt
e L) 5.0 A | B 2 ST R 1 e AC 1R

F I 23T -

qfr;ﬁua %E T 00 A e e

BERESFHET (=2 R mERE S F )

G, EEL2 EEL25 I,

Ae 0.4 cmA2 iy ARSI BT

Ve 3.0 cm”3 fi A

Aw 107.9 mmA2 '#Jf,[ I

Bw 22.0 mm e

R 200.0 mW/cmA3 | 457 T “’J}wf ik F1 BAC (117 [l KW/mA3) 1) 1 B

MLT 3.1 cm TR R

N_CHAMBERS 2.0 SR

W_SEP 3.0 mm A ) B PHES GRT3g b g PO

e 0.6 w i s g

Bpkfmin 141 mT Job | A AT QU R

BAC 181 o Af;CJ% @;uw% g% (7 f_predicted + Vbulk i'p‘ﬁ%&ﬂﬁ
R

- R

Npri 49.0 SRR TVHOY LLC SR

- S 44 AWG P RS P R R A

S VRIS A 0.050 mm ST (fE o)

— Cv IR Litz 8y 125 125 Litz 58] o4l $H02E Liz ~ - s IR 1

R [ 50 % — RIS PR R - 53PS N RIS AR T

AW_P 47 mmA2 = M m@ﬁi; IFd

Wi (e 43% % % — AT e (R (A TR % £ 60%)

Resistivity_25 C_Primary 75.42 m-ohm/m | Fi=' sk (1Y )

~ 7| DCR 25 C 114.42 m-ohm | 25 C [ iy = E”

~ (i DCR 100 C 153.32 m-ohm | {7 100 C [loFii (i€ 25 C i iyt 159 33%)

— RE ISR 0.99 A e e e S E R

ACR_Trf_Primary 245.31 m-ohm ﬁfzj :‘f F1oo giﬁ%??ﬁk[';z P ) FY 133 (R

- MR 0.24 w o 85 C [RifIvafl- - I SRR

= R 1 (S Y RIFR L) PRFE - “hadph 3t FTaLR B o = v FIpoRal

;Lra’qt RS 24.00 Vv fETH '.F{?Ek(@;% AC ez

ORI B 6.00 = R TR (S AT )

(1F,I%E , Lgf;gﬁ“ 48 A | R B e

HEU R (DC 7 1) 3.13 A HEC R DC A fF

%j&qﬂ (AC TS ) 3.68 A HEAU A AC

= ORISR 42 AWG D O R P R AR

ST 1 ERERTIR 0.060 mm EFGT (BEH )
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= TRE 1 Litz 45 270 270 B Litz S84 [ s SP2ELit ~ 2R s 1

Resistivity 25 C_sec1 21.96 m-ohm/m | i (RERE )

DCR_25C_Sec1 4.08 m-ohm 25C E:’T—j FEIGE Y fﬁr‘;;fﬁ;g ({8 24)

DCR_100C_Sec1 5.47 m-ohm 100 C £ A1 o i 5t B (8 25 C [ iy 5% 33%)

DCR_Ploss_Sec1 0.43 w f't DC = By gt pusfaf bl (Ryf = VI )
R Jﬁ"* AC FEl (7 100 kHz - %11 ) #1'] 1.33 ff

ACR_Sec 8.75 m-ohm I EAC 6% 15 100 C i « ACR PO fiihL 100 C
DCR {9

ACR_Ploss_Sec1 0.24 w IFLIH 9 AC SHEIE (R IR

e 1 Stk 0.66 w il = R R (AC + DC) Az St f

}4&4%UE?ﬂ@;%L 2.8 A Hﬁ%ﬁéﬁUsiﬁﬁimu

Co1 4.8 uF R A RS

F_T»F;\IE,SELJ@@,%E& 3.0 % ZREA UE?H'F“T’FL o _pln @j rh&h@j@@ =R

= VRIS 2 (S Y RIFEY R AN A S e

ﬁa’jﬁ'.?q—ﬁﬁ& 0.00 Y it I (57 AC Sl

Z V2 I?'Qr 0.00 et [E'Ffﬁg ﬁ@r( Jﬂe' i) > AC ﬂt{eﬁi: o |EJF%“ Sl S R

= 7 — 1 1 = i M 3 R e AC It

rwfkm(DC7wi) 0.0 A %%f;ﬂ$JDC7w¢

A i (AC IS (F) 0.0 A SRR AC T 1

=R 2 R 42 AWG R Rl e e

S Sl »|EJ2¢:@{%%@L.$%JT§ 0.060 mm PR (REH )

= ViR 2 Litz e 0 B Litz S84 IR s SP YLtz ~ 2 B 1

Resistivity 25 C_sec2 59292.53 m-ohm/m ?51175'3* (B Y )

G ~ R MLT 3.10 cm TIE IR

DCR_25C_Sec2 0.00 m-ohm 25 C [ & 1Pk Ao ST (1B 2H)

DCR_100C_Sec2 0.00 m-ohm 100 C £ A1 [ i 5t ™ (3 25 C [ iy 15 33%)

DCR_Ploss_Sec1 0.00 w {11 DC A A i F bt (Ry = VR R)
1E[Jr{=J|[u;:Jﬁh+ AC T2 (7 100 kHz » 431 ™) 2&1'] 1.33

ACR_Sec2 0.00 m-ohm EERE TV 1 1OOCETJﬂJF¥11 * ACR [ fikL 100 C
DCR A FY R 3

ACR_Ploss_Sec2 0.00 w (it AC S (Rl = % [ )

AEE 2 Sk 0.00 w il AR IR (AC + DC) st Sttt

R P 0.0 A | BEHB S

Co2 N/A uF ZRiE 2 IJﬁ]?H,?_TFLEF;

R N/A % T A PO VR R (] s

@%%E?FHL%ET T8 A IR PR R R

%ﬁé; BRI Ch P 0.24 w 7 85 C [ fiue- - R L

il #uﬁfgjst 0.66 w = R T PARERHERR

ST 0.91 w ARt (= R+ 2 VR RS

AW_S 46.59 mm”2 s 'ﬁil IFd

= R R 33% % son :sziltz%a i”;:/o F T Litz R 1

7O RIS A

AL 330 330 ns P

ZEPLAB 1 1 IV 2~ 2 A0 3 E RN E ) T (RIS R
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f_max 773 kHz A {‘[ ﬁﬁ’%‘ﬂ;@} “VHUJ‘QE; ﬁ U%L

f burst_start 338 KHz ri:E* ;i}?gﬁﬁﬁi %fﬁ“miﬁw ST

¢ burst stop 286 cHa %E\EA« POt g b il L s Lﬂftd:z@ T R P

DT/BF 5l 4 5 Fegsiis iy 7.62 o) {-DT/BF 4§ ¥lI%] VREF o i

DT/BF Hl ™ ) 55 Eghfis 145 o) 'a; DT/BF g%m G B‘E%ﬂpﬁiﬂ”ﬁ

s 0.0 s ?f‘i;;f% EC q& pF[ I/Fvﬁf—% r;m R START T T
zZ S,k a5

Rfmin 34.7 Q I(LFLF{EF, i F':zﬁqﬁ[”giﬁ Bf . Il T i

C_softstart 0 0.2 uF JUHTEVER AR - HFE AT 0.1uF AT 10uF I f]

Ropto 3.9 Q LF RSN O R VR

OV/UV I i o 20.00 20.0 Q OV/UV # I3 sl i 4l o

OV/UV il -7 2.92 M-ohm | OV/UV £ l3 By s - i

LLC B 5 EErih B e

[ 2.78 A 8 MR - o PRI TR S

PR 5.00 A 1 SRR - TR A TR T

LLC Rl A % 47 pF HV R A - 2 BB RE R s

RLLC F%(EH%A B 23.9 0 LLC prih Bl o - o ROl s B

IS I FEA 220 Q leiiﬂg; ¥ %@Bﬁ? -0.5V [H f R T it 1S FR]

IS 5 Rl VLA 10 nF IS BRI B FE A S ¢ 1S R P A S R

IS B il YR AR AR 724 kHz IR i 1S 1 IR

ST

LCS %fi?}'%liﬁ}ﬁji}: 14 w e éﬂﬁ@&%ﬂﬁi&?ﬁ* RESHIEAEN

B R 3.8 w i~ Al

fffiH PR AR 0.91 w RREE (= W]+ = V() sk

(it PRSI AR 4 0.6 w fifiwt P g

TGS 1.5 w TGS

ORI L 6.6 w 7 LLC il &

[t g 96% % g

E5 20 157 w LLC fii * ke

= VRIRR RS R BLCh R T RIS - L %F:E’H% - FRETRFOE oY

V1 24.00 % USSR S VO AR | 7 e s

V1d1 0.60 v = IR RS Vo

N1 6.00 Vol fualgBt

V1_Actaul 24.00 \% g

V2 0.00 % F Ul Vo2

V2d2 0.70 % IR P Vo2

N2 0.00 Vo2 fidgB

V2_Actual -0.70 \% R
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IR (BECHE SORE) ﬁf&%’” ASRF FFHIT Y - H SRR

Lsep 53.00 uH FrShI ) B R R AR R
Ae_Ind 0.53 cm”2 ERA S
R 10 — TR
BP_fnom 1502 M PR LR FIPY AC R (7 f_predicted M i)
e R 2.8 A SRS - R
BP_fmin 2804 HEr W REHIY o ] i fmin BT
R fa’ﬂ“ 44 AWG H i R [ T RS R

SRR R I 0.050 mm SR (RIEH )
F% ity Litz 1 125.00 Litz A8 [pos g
e 1 B e Litz 34027 S (6
Resistivity 25 C_Sep_Ind 75.4 m-ohm/m ”rjqﬂj} (BRI R
T MLT 7.00 cm TIE IR
Fq 3 DCR 25 C 52.8 m-ohm (i 25 C fofed (iff 24)

fr@# DCR 100 C 70.7 m-ohm fifi7fiv 100 C gl (fit 25 C [yl 33%)
ACR_Sep_Inductor 113.2 m-ohm ?iﬂf 5’5{ ~° e (CiE %?0 Kz - 41 ) 1] 1.33
T BSRHEL 0.1 w 7 85 C A - e itk
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8 %’E’tﬁﬁ’%“rﬁ
8.1 EFRH

FL1

D1: 24T — 125/#44AWG Served Litz

FL2
FL3

D3: 25T — 125/#44AWG Served Litz

FL4
ﬁls AEAS I%:ETLHLH%I

8.2 FrHlfs

WD2A: 6T — 270/#42AWG Unserved Litz

WD2B: 6T — 270/#42AWG Unserved Litz

EREE 17 > 60 Hz » ({55 1-5 £ FL1 - FL2 - FL3 - FL4 3000 VAC
L _ F’fr‘ “E[ ’._,jLw'I 1E[H% ~[4 ~ 0.
_ j@q%ﬁx %i?ﬁ:lr]zgugl EJ F J 1 300kHz ~ 0.4 VRMS 350 uH , £10%
F P B 1-5 0 e PR R 1400 kHz (%)
S ¥ 1-5 0 FL1 ~ FL2 ~ FL3 ~ FL4 i i
R 1300 kHz » 0.4 Vs F51F ™ £ 53 uH £7%
83 77#
FE! Bl

[1] #8555+ EEL25.4 Nippon Ceramic FEEL25.4-NC-2H » £ [H][iZi -

[2] AeUf : EEL25 =i » 31 » 5 5§l - PI P/N 25-00960-05 -

[3] At > PIP/N 25-00961-00 ©

41 [ s 3M 1350F-1 {559 7.0mm i -

[5] Litz 5L : 270/#42 W1 » F &% o

(6] Litz 5L 1 125/#44 W16 » 1 8% o

[7] FREG et < 1 Dolph BC-359 Fy S75%
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8.4 BEEHHH

cover

D3: 25T — 125/#44AWG Served Litz I

WD1: 24T - 125/#44AWG Served Litz 8%
1 %

e

T
e

WD2A: 6T — 270/#42AWG Unserved Litz FL1

—
J 2 wires are twisted together

..Iis twisted and wound in parallel with... FL2

FL3
WD2B: 6T — 270/#42AWG Unserved Litz

FL4

Al 9 — L T -

8.5 MEEL
YER 137 [0 2 Y (5] R ER o A8 - BT A ) - RS FLT
= RGO | FL2 - b1 %Q?F“[EF FL3 71 FL4 - ;[HLH 2 TARH R R SRR ~30 (S
F*J*‘uﬁ?ﬁ"r 1 =h -
SRIASUICELE (2] B T e F o (IR S
WD1 (- “*{]) @%?u1%% -5eﬁ%24%“rW%wLH%WTwl RN 2 A - P

pess

TEET [4] -

ﬂ FHRR A AR (A ST Litz AR

,ﬁ,ﬁ FL1 A1 FL3 5 * IEWJ 7 [2]

WDz(é EFEY}I)DZB o 1 A 2 (SRS - BB ﬁﬁiEIHI%i [fiE 6 51 - = FL2 45 sty
_ T3 FLA S 54 A E S - B I (4] -
il g:@ljﬂ;ﬁy e fﬁg%é%%';'ﬁh“f;[ PR - ot AR R i 1-6 1
£ = I]F_: i T
WD 3 FEASIIOEE ) 2 DI (2] #3525 [07) S0 Litz S5 16] 0 = 5 5 Ak« -
(_‘ j’iElJ) - quaarrl [4]}{—16j6 'qlﬂfﬁ}lfl Jg’.—,&{ﬂ‘,li_‘.j _" “6"%’; ° IJ [_A\[qaa ]3.[[4\_;6%! [4]
e i [JJ*FS‘ 350 pH £10%  SE7l 1 il 4 .5 ] (R K
x e i g~ S

R (7] ¢

;I’:-—’

5725 F1 > H 54 FI Hi
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8.6 FHET AW

AR R 137 Y 2 AR
[5] > Fss &b > A2~ L)
PPt 55 o AR FLA S
FL2 - p}- 1 lﬂﬁfﬁ:&ﬁfr

FL3 A1 FL4 < {55 2 16T
NSRS A ~15 i
_';T\f_':[ , %’TJ#L'»SZBJJL[: 1” ,—éﬁ,rﬁ]

T TR

= e TpE ﬁFJ

SRR 1 2] Bofel e fyiee
RN R 1 [ L e I

WD1
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(S 1 B - 53 5 e
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@17) S 230 -
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BB sl VR R

f5l = FL2 45 7 Seufyidesl
S J—_J""3 FL4 Fe A
fp—h Ay o M- U
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SR RD
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wwpr'r»i[ [[IRE L b
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i

- St

eSO ) 2 T [2)
71 5 et 25 [T BT
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WD 3
(= 7+
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10 By & WA AEAE
10.1 = fpfgeEs
10.1.1 = AR W

8 1 z 1 o 1 & ry 4 1 3 1 2 1 i
NOTES: UNLESS OTHERWISE SPECIFIED i 61-00059-00-HEATSINK
m FABRICATOR TO INSTALL ITEM 2
ON PGS 2 AS SHOWN. .
o )
FOR COMPLETED ASSEMBLY 1120
R.030
SEE 61-00059-02. TOP VIEW
1
1.738
R.062 1.800
LEFT VIEW @144
c c
—=1.125 =
™~
FRONT VIEW |
“ 1.400 Il -
; o 1.400 125
~ f
670
8 200 ‘ 1 EF‘ ooc ®
DETAIL A
f L e L f SCALE4: 1
e 150 i
1.0156
012550 1120
T (DETAIL A 1.800 =
RERGVE AL VRS o | e T
m WER e - e Jour]__POWer Integrations
L NG MACHE 0% TITLE:
” F:\Apps_Files\Public\RD_boards\ Laio e cLeanoto ¢ rtear oy, |0 . 3 &
RDK-238 - RD-239 - 150 LCS702\ INTEGRATIONS | """ HEATSINKG-DRAWING:
DIODE-RDK239
Heatsinks\OF: hee e et [y e
y ame‘or move L1, anclforslan putens, ar alentialy by bending LS. el ¢ =
whmmr«mlaw&m ansigned o Power lons. AL_SmS SIEE |DWG. NO, REV
wh‘.ﬁ IBL:;I:V'I lintegrations’ patents may be found of T =E . B é]_(msg_oo 0"
CopyHont 2811 Power Irtaghctons Tiopdeleny and Comfdemtial Arrucanon o won At SCALE Tl [ [ SHEET1 OF 1
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10.1.2 = ﬁ}’ﬁ%}ﬁvﬂﬂ” lﬁa_%q{ﬁﬁ'[}l
FOR COMPLETED ASSEMBLY E1E0058: 01 HERT
SEE 61-00059-02
L ]
[
\II FABRICATOR TO INSTALL
(FOR FABRICATION REFERENCE ITEM 2 AS SHOWN.
TO INSTALL ITEM 2.)
ITEM PART
X X DESCRIPTION QrTY.

F:\Apps_Files\Public\RD_boards\ e

RDK-239 - RD-239 - 150W LCS702\ 1 |61-00059-01 3003 042 THE di

Heatsinks\PDF 2 160-00016-00 TERMINAL, EY]Engl', ZIERICK PN 9

® UNLESS OTHERWISE SPECIFIED: NAME DATE L]
gmwsﬂ TEWOVE AT kR DIMENSIONS ARE IN INCHES DRAWN BY: ING 05041 | Power Integratlons
INTEGRATIONS Mo AR MaCHS oy | cHECKED BY: TOLE:
e g oo et o | CioRpEag P ¢ FEEOTOR Lo, NG AP, HEATSINK, FAB, DIODE WITH
oduct and fransformer may XXX £0.005 MEG APPR. BRKTS, RDK239, PI CUSTOM
covered by one or more U.S. and foreign

raierds or pdenimly by pending U.S. an: ASKE Y145 QA ‘

el sy ity S AT I SEE [OWG. 1O, REV
ilntegrations’ patents may be found at

www.powerink.com [ [W A 61-00059-01 01
Pty and Contaeng ArrCATON [ o0 vor sont oo SCALE: 1:1 | 7o [ sreer 1 oF 1

5 4 ! <] ! 2 ! 1
Power Integrations E
T 41408 414 9200 [l : +1408 414
- Sq N
Y311 H 54 Fl Al 9201
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10.1.3 = ﬁ;ﬁgﬂlﬁg;ﬁ’% ,;g%:gq%lljg.,

61-00059-02-HEATSINK|

TEM[_PART
NOT NUMBER DESCRIPTION QrY.

HEATSINK, DICDE,
1 [61-00059-01] CUSTOM AL, 3003, .062 1

THK

(FOR ASSEMBLY REFERENCE)

. R s
e oo TR e
. 5 5 [75-00069-00 ' ! ' 1
F:\Apps_FlIes\Publlc\FiD_boardS\ THERMALP(L:A(STEJDUCUVE
RDK-239 - RD-239 - 150W LCS702\ 6 |66:00084-00] " <) |CONE GRFASE 1
Heatsinks\PDF 7 |75-00167-00| WASHER FI!;/EL T#Eé' S, IINC|
® UNLESS OTHERWISE SPECIFIED: NAME DATE LS
g m WER O RTE DIMENSIONS ARE IN INCHES DRAWN BY: ING |050411 Power Integratlons
INTEGRATIONS BREAK SHARFP EDGES L?«EEE:;J;EI;M‘H; . CHEGKED BY: TITLE:
R haing coouis et oine | Blorotes oo 0TIy e HEATSINK, ASSY, DIODE
oduct and ranslormer consruckon) moy . oA WITH BRKTS, RDK239, PI CUSTOM
r:i:;dns or |:den1|aly by pendlng 1% S.'gn - m;w\mlb
o Mloralons & pempiete L of Fower TG HATERAL ' ‘ SIZE [DWG. NO. REV
ilntegrations’ patents may be found at
www.powerint.com T lm A 61-00059-02 01
Fromhany ond Compaential APPLCATON [ o vor scne orawro SCALE: 12 | o [ SHEET 1 OF 1
T T T T
5 4 3 2 1

E Power Integrations, Inc.
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wv%v.powerint.com 32 Bl H 54 El

&

&



RDR-239 ffi"| LCS702HG iy 150 W LLC difzi 45

2011 =
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10.2 HiperLCS /#',V;‘“f"‘/f

10.2.1 HiperLCS ﬁvﬂ?‘”, q%ﬁ'E‘l

[]

FOR COMPLETED ASSEMBLY
SEE 61-00058-02.

FABRICATOR TO INSTALL ITEM 2
ON 61-00058-01 AS SHOWN.

NOTES: UNLESS OTHERWISE SPECIFIED

61-00058-00-HEATSINK

2.000

@.144

1.000
~ 770 125
(B
LT T .Ef
090 =142 I:I 125
— .200 f
1.289
1.900
F:\Apps_Files\Public\RD_boards\ I DETAIL A
RDK-233 - RD-239 - 150W LCS702\ 2.000 SCALE3: 1
Heatsinks\PDF
- T UNLESS OTHERWISE SPECIFED: WAME | DATE T
g m WER DIMENSIONS ARE IN INCHES DRAWN BY: JNG 050411 Power IntegrauOﬂS
INTEGRATIONS FCHFEcs ERANCES: s omy | cHEcKmY, TILE:
The product and ations illustrated PART TO BE CLEANED & FREE OF DIRT, [ XX £0.1 =
hovein (nciuding Srcuts exfermal tofe | OLOFDESKS 00001 s HEATSINK DRAWING-
oduct and transformer may XXXX 20005 MFG APPR.
covered byoneormaus.undfofel n = EES'P-RDK239
tents or poienhally by pending U.S. an ASME Y14.5 QA.
E:‘m"ini 'G‘I A ete list of Por [FAATERIAL COMMENT: STE [OWe. 1O
egrations. A complete li Wer | HEXT ASSY L WG. NO. REV
|In|eglu||om pnisnisrnay e found at AL 3003
www.powerint.com USED ON LE]] A 61-00058-00 01
c ht 2011, P tegrati -
Froprelony aied Confilenia ArrCATON 00 0T SCALE DRAWNG SCALE: 221 | 7o [ sreer 1 oF 1
T T
5 4 ] 2 1

Power Integrations

i : +1408414.9200 i) : +1408 414

9201

| 4



2011 = 9 [ 13 | RDR-239 ffi"'| LCS702HG v 150 W LLC difzi 45

10.2.2 HiperLCS ﬁvzf“”, lgir%fq%ﬁ'pl

FOR COMPLETED ASSEMBLY
SEE 41-00058-02

61-00058-01-HEATSINK

FABRICATOR TO INSTALL \Il

ITEM 2 AS SHOWN.
BOM Table
TEM PART
NO NUMRBER DESCRIPTION QY.
F\Apps Fnles\Pubhc\H D_boards\
Heatsinks\PDF 2 | 60-00016-00 [TERMINAL, EYELET, ZIERICK PN 190| 1
® UNLESS OTHERWISE SPECIFIED: NAME DATE L
gmwsn TEWOVE AT kR DIMENSIONS ARE IN INCHES DRAWN BY: ING (050411 Power Integratlons
INTEGRATIONS Mo AR MaCHS oy | cHECKED BY: TOLE:
el i e emamattothe | SLoRRE T TETOT [ o HEATSINK, FAB, EESIP WITH BRKTS,
covered by one or more .5, and foreign — RDK239, PI CUSTOM
raierds or poienhaly by pending U.S. an: ASKE Y145 QA
el sy ity S AT I SEE [OWG. 1O, REV
ilntegrations’ patents may be found at
Wi powerit com e = Al 61-0005801 01
Fropviaiory and Contdental ArrCATON [ o0 vor sont oo SCALE: 221 | 7o [ sreer 1 oF 1
T T T T
5 4 <] 2 1

&

E Power Integrations, Inc.

=m0 +1 408 414 9200  fHiEr 0 +1 408 414 9201

i ! . -
wv%v.powerint.com 5% 34 Bl H 54 El
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10.2.3 HiperLCS FIfZvh A LERI

61-00058-02-HEATSINK
MEM | PART
DESCRIPTION Qry.
(FOR ASSEMBLY REFERENCE) N G0 HEATSINK-EESIP-RD239 i
3 [10-:00342-00]__LCSwitch, LCS707HG,ESIP16/13 | 1
4 |6400084-00 THERMALLY CglEIEXS%TIVE SILICONE 1
EDGE CLP, 20.76mm L x 8 mm WX
5 160-00042-00 0.0 h?ﬁ_lm THK 1
F:\Apps_Files\Public\RD_boards\ 4 |75:00002-00 | SCREW MAC SE PHIL6-32X5/18|
Heatsinks\PDF 8 |75-00167-00| WASHER FLAT #6, 55, 0.267 ODx |
0.143 1D x 0.032 Thk
® UNLESS OTHERWISE SPECIFIED: NAME DATE .
POWER == onesors wenmens [ [onG Josoar] POWer Integrations
INTEGRATIONS P58 L‘i.‘ﬁ'fﬁ'.fﬁm., oo | cHecemoy: TILE:
e tcuing oot eofematoibe | Oloroeaes o e TR fofam o HEATSINK, ASSY, EESIP WITH
s Ly buie i L el sy — et BRKTS, RDK239, PI CUSTOM
raien:‘s ol |:oien1|ally e 5.':11 ¢ Oh-AMINI(‘
mlrnwahmmcom ete list of Power [ Tix Ay MATERAL ' ‘ SIZE [DWG. NO. REV
ilntegrations’ patents may be found at
www.powerint.com USED ON F‘m A 61-00058-02 01
Pty and Contaeng ArrCATON [ o0 vor sont oo SCALE: 1:1 | 7o [ sreer 1 oF 1
T T T T
5 4 3 2 1

Power Integrations E
= 0 +1408 414 9200 [EH : +1 408 414
— — SHET N
5735 F1 > H 54 I Al 9201
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1 $5FER]

11.1 Bl — 100% ~ 50% ~ 20% % 10% f£18)
98

97 +

96 1 \

Efficiency (%)
© ©
N [¢)]

(o]
w

92 +

91 +

90 T T T ' ' ' ' '
0 20 40 60 80 100 120 140 160

Output Power (W)

[ 11 = g

g Power Integrations, Inc.
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11.2 ;f’/ﬁ}/'ﬁ‘ﬁ,?‘ﬂ’//ﬁ?ﬂ— 100% - 50% ~ 20% -~ 10% ** 0 fI&)

105
104 +

103 +

102 {
=101 1
15 1 * o
% 100 4

=2

D 99 s

o

98

97

96

95 . . . . . .

0 1 2 3 4 5 6 7
Output Load (A)
A 12 — e s

11.3 2FZ

VIN PIN VOUT IOUT fOP POUT j"ﬁﬁﬁ %Qﬁ‘ VTON VTOFF
(V) (W) (V) (A) (kHz) (W) (%) (%) (V) (V)
380 | 157.68 | 24.08 | 6.25 | 2451 | 150500 | 95.45 100.333 357 | 283
380 | 7849 | 24.09 | 3.13 | 2551 | 75402 96.07 100.375

380 | 321 | 2409 | 125 | 2571 | 30113 93.81 100.375

380 | 1663 | 2411 | 063 | 2604 | 15189 91.34 100.458

380 | 042 | 2413 0 BM 0.000 0.00 100.542

Power Integrations
- - TG 0 +1408 414 9200 (@i : +1408 414
5y 37 F1 > H 54 [l Al 9201
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1247

121 §[FRETIET - EOERE
I} 380 VDC iy * ¥

2011/05/04 17:43:00 NORM: 100MS /5 2us fdiv 2011/05/04 17:41:30 NORM:100MS /s 2us /fdiv
Stopped q (2us /div) Stopped 4 (2us /div)

: : : : CHI: ON : : : : : CHI: ON
200V /div - 10001 : : : : : 200¥% fdiv 10021
DG oy : : : : : DC oy

.................................................... CHe: OFF . . ch: OFF
5V /div 101 : : : : : 5V /div 0
DC 0.00v DC o.00v
CH3: ON TCH3: ON
10mY Fdiv 1 10mV /div 1=
DG 0.0000v DG 0.0000V
CH4: OFF ©|CH& OFF
100mY Fdiv 1001 100mVy sdiv - 1001
AC AC
Record Length Record Length
Main! 2K Main: 2K
Zoom: K Zoom: 1K
Filter Filter
Smoothing: OFF Smoothing:  OFF
BW. FULL BW: FULL
Trigger Trigger
Mode: AUTO Mode: AUTO
Type: EDGE Type: EDGE
Source: CH1 } N : : : : : Source: CH1

B 13 = = SR VAL s B 14 = — VA g -
f:—ﬁﬂ%ﬁ7§?1A fi—ﬁﬁ%%’5?1A

B VRS 100V i 2 ps e VRS 100V S 2 s

Power Integrations, Inc.
qu%f, : +1408 414 9200 (H:E' : +1 408 414 9201 . -
Www.powerint.com Ejkj 38 EJ » H 54 EJ
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122 [l EGTR

[l 15 #1116 ZVE T Rk *J%{S”FhF’IE&p\J[ﬁ % o

2011/05/04 17:51:29 MNORM:100MS /s S00us /div 2011/05/04 175540 NORM:100MS /s Sus /div
& (500us /div) Stopped q (Sus/div)
: CHI: ON : : : : : CHT: ON
10V /div 100:1 : : : : : 200% fdiv - 1001

DC 0.ov : : : : : DC ov
7 |cHz: OFF : : : : : cHZ: OFF
ol 5V /div 101 : : B : : 5V /div 101
DC 0.00v DC 0.00v
CHa: ON CH3: ON
0mvsdiv T 1omv/div - 11
DC 0.0000v DC 0.0000v
CH4: OFF CHa: OFF
100mv/div 1011

100mV/div 1011

AC ac

Record Length Record Length
Main: B00K ain: 5K
Zoom: 200K Zoom: 2K
Filter Filter
- ON Smoothing: ON
.| BW: 20MHz BW: FULL
Trigger i ia¢
: H i : : Mode: SINGLE Th:’llgdge'r SINGLE
Tracel: Max : . : : Type: EDGE . o
: : I : : ype: Tracel: Max Type: EDGE
: + : : Source: CH2 # I Source: CH3 4

L

[ﬁ' 15 - iﬁ‘@&’??ﬁﬁ ) ?5,1? E1E Eﬁ' 16 - ﬁ'@&‘?ygh ) ?*IF’ E1EN
F- *IEJFI‘V;L’JTF‘ZA A »[E"J?ﬂ’fwj}?ZA
" Vouro 10V —‘M:F([SOOHS - %ﬁ?—?’f“é 5 (C11) F—fE'Jt’ZOOV _J7Fs<5|,lS

2010/12/08 19:09:19 NORMBSMS /s 2ms /div
Stopped 3 (2ms /div)
: : : CH1: OFF
100V /div - 100:1
DC o
CHZ: OFF
10V /div 100:1
DC o.ov
" CH3: OFF
10mY /div 1
DC 0.0000v
| CH4: ON
10% /div 101
DC o.ov

Record Length

Main: 100K

Zoom: 250

Filter

Smoothing: OM
.| BW: 20MHz

Trigger

Mode: SINGLE
.| Type: EDGE

Source: CH4 4

A 17 = T b S 10V S 2 ms

Power Integrations E
57 0 41408 414 9200 [l 1 +1 408 414
— =4 il
5739 F1 o+ H 54 1 i 9201
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123 fgiliEER]
[l 18 F 19 VR RS A SRR AT R -

2011/05/04 18:00:11 NORM:S0MS /s 2ms /div 2011/05/04 1810553 NORMSOMS /s 2ms/div

Stopped q (2ms /div) Stopped 4 (2ms /div)
CHT: ON CHT: ON
200v/div  100:1 -| 200v/div  100:1
DC oy DC o
CHZ: OFF CHZ: OFF
5V /div 1001 5V /div 10
DC 0.00v DC 0.00v
CH3: ON s ON
1Womysdiv 11 omv/div T
[ 0.0000V DC 0.0000v
CHa: OFF ‘| cha: OFF
100mv Adiv - 10:1 o 100my /div 10:1
Ac “|Tracet: Max i 368.4v AC

\\\\\\\\\\\\\ -
Record Length o ?_ZO“SMN Record Length

=2 e 2

W FULL "
Trigger Py rev sy ey i iager
Soures: CHD £ somce: o F
Source: CH3 4
Position
2.20000div

18- 19— T
f:; HJFIiY;wQ?ZA A _L*’JFIﬂJL’JT:F‘2A

b S 200V 0 SR 2ms R S 200V 0 51 20 s

124 fiel sHay
[A1 20 2V E R ey - R FERLE T R -

2011/05/05 17:13:26 NORM:50MS/s  200us /div
Stopped ¥ (200us/div)
: : H : CH1: ON
200¥/div 100:1
DC o
CH2: OFF
SV /div 1001
DC 0.00v
CH3: ON
omv/idiv 11
DC 0.0000v
CHa: OFF
100mY/div - 10:1
AC

Record Length

Main: 100K
Zoom: 1K
Filter

Smoothing: ON
BW: 20MHz
Trigger

Mode: SINGLE
Type: EDGE

Source: CH3 £

wlzo ﬁL[IrH
e L|EJ?=’$TL’§J?F?2A
B .%ﬁiﬁﬁ{ EEY > 200V jrfzoous

g Power Integrations, Inc.

=m0 41408 414 9200 HiE - +1 408 414 9201

FAAf! . o — -
W\AE\FN.powerint.com ;T40 EJ » H 54 EJ
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12.5 fieli= il e (g e
T IRTSRL T G S 380/420 VDC fiy t N I ¢

2011705712 18:31:10 NORM:200MS /s 2us/div 2011705712 18:33:27 NORM:Z00MS /s 2us fdiv
Stepped ] (2us/div) Stopped 4 (2us/div)
: : : CH1: ON : : : : : CHT: ON
20V /div 100:1 : : : : : 20V /div 100:1
: : : : DC 0.0v : : : : : Dc 0.0V
: : : : CHz: ON : : : : : CHz: ON
: : : : 20v/div. 1001 : : : : : 20v/div. 10011
: : : : DC 0.0% : : : : : DC 0.0v
i [ |' : CH3: OFF CHz: OFF
: : 10m¥ /div 11 10m¥ /div 1m
™ p b bC 0.0000v DC 0.0000v
e | cHa: OFF | cha: OFF
200mvy fdiv 101 200mV fdiv 1001
AC AC

Record Length Record Length

: : Main: 4K Main 4K
ar : v Zoom: 2K Zoom: 2K
N K Filter Filter
: Smoothing: OFF Smoothing: OFF
Bw: FuLL BW: FuLL
Trigger Trigger
Tracell: Min |-51.2 Mode:  AUTO Mode: AUTO
.| Type: EDGE .| Type: EDGE

Source: CH1 ¥

Source: CH1 ¥

T’.a.?e.j: Min 3-51.24v

P21 — it = R [ S 380 VDC i * |22 — ! A e S > 420 VDC iy
il I I I

20V JTF‘ZMS 2V Jﬁ‘ZMS

12.6 5%
SHEFS SRS (LT 150 W F1E0 > 380 VDC i * J'J < (HRSREREE (2 MBRERED <
BFI@IEE) -'—I_I@(El o . iq’#ﬂli%lut\v y—f— g‘ijjr‘FE JL[EJTE]%JF[{'} o

2011/05/10 14:19:18 NORM:100MS/s  10us/div
Stopped 4 (10us/div)

CH1: ON
500 /div 10001
(1] ov

CH2: OFF
BV idiv o1
bC 0.00v

| CHa: ON
10m¥ /div 1m

[11o] 0.0000Y

1UUmVIdN o1
AC

Record Length
Main: 10K
.| Zoom: BK
Filter
Smoothing: ON
BW: 20MHz
: Trigger

: Mode: SINGLE
Tracel: Max | B0 Y e | Type EDGE

Source: CH3 &

q%‘ll 23 - #—? [IEJ,EIEEEP - _L}”I,EJYELJI/
- #[EJ?‘—?’R’JT?ZA
S TS 500V B4 10 s

Power Integrations E
L; 1 +1408 414 9200 {0 : +1 408 414
- - e
5Y41 7 1> H 54 1 il 9201
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# i/ fts - 380 VDC fir ™
WL IV E RSB TR - 24 IR R £

7 FIEY
TR £,
TR (RS o B [ R SR AT T -

ﬁ““}{j

2011706713 141152 AVG20MS/s  500us/div

Stopped ] (500us/div)
- - - - - - CHI:
100% /div
DC
CHz:
5V /div
DC
CH3:
10mV /div
DC [IX]
CH4:
50mY /div
AC
Record Len:
Main:
Zoom:
Filter
Smoulhmg
: : : : : : Tngger
kode:
Type:
Source: Cl
ﬁ' 24 - m‘ﬁ“@% » 75%-100%-75% FI1ENH T -
IOUT i 71& 2A
L VOUT » 50 mV > Jﬁ}[ 500 us
2011/06/13 14:27:.05 NORM:2MS/s  EBms/div 2011/06/13 14:34:20 HNORMS500kS /s 20ms/div
Stopped 3 (5ms /div) Stopped 1 (20ms /div)
: : : : CHT: OFF : : : CH1: OFF
100¥/div - 100:1 100v/div - 100:1
[ oy DC oy
CHz: OFF CHZ: OFF
BV /div 100:1 BV /div 100:1
DC 0.00v DC 0.00v
T CH3: ON CH3: ON
10m¥ /div 1m 10m¥ /div 1m
[ 0.0000v DC 0.0000v
CHa: ON CH4: ON
2V /7div 101 500mV /div 1001
AC : AC
bttt
Record Length i : : : Record Length
Main: 100K : : : Main: 100K
ar Zoom: 20K : : : Zoom: 25K
= Filter : Filter
H H H H Smoothing: OFF : Smoothing: OFF
UL SRS OUUUUO 1F UUSUOLSUUOONO OO SOUOOUOE SOVROUOOS SOVRSORNE SO lew zommez -."."'.*-.-..\i_r.'_..._..._........_.._sw: 20MHz
: : : : Trigger : : : Trigger
: Mode: SINGLE : : : Mode: SINGLE
Traced: Min : -3.68 Type: EDGE Trace4: Max @ 600.0mv Min {-100.0my : Type: EDGE

Source: CH3 £ : : : Source: CH3 ¢

[l 25 - (AT > 0-100% fiik > 380V T o [ 26 = {i T > 100%-0 (1 > 380 V fii * -

_FiloquZJTﬁZA _FZIOUT’LZJﬁ(le
N Vourr 2V Hf¥5ms 1 Vour > 500 mV > £14% 20 ms

fl f

g Power Integrations, Inc.

=m0 +1 408 414 9200  fHiEr 0 +1 408 414 9201

FAAf! = o — —
W\A}j\FN.powerint.com 5]742 EJ » H 54 EJ
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2011706713 1:29:45 NORMS5MS/s  2ms/div 2011/06/13 M:31:58 NORM:SMS /s Zms/div
topped ] (2ms/div) Stopped ] (2ms/div)
: : : CHI: OFF : : : H : : CHL: OFF
100v/div - 100:1 10av v 10001
e ov nC o
EN cHz: OFF CHZ: OFF
5V /div 100:1 Sv/div 10001
nc o.0av nc a.0av
CHS: oN CH3: ON
omyrdiv - 11 umvidiv 101
ne 0.0000v nc 0.0000v
CH4: ON CH4: ON
100mv/div 1001 1namv Adiv - 1001
ac ac
ar '
N Record Length Record Length
Main: 100K Main: 100K
ar| Zoom: 25K Zaom: 25K
N Filter Filter
Smoathing:  OFF Smoathing:  OFF
BW: 20MHz BW: 20MHz
Trigger Trigger
X : Made:  SINGLE . S Made:  SINGLE
Traced: Min -i6d.@my - - L Type: EDGE Traced! Max 144 gmV : - : Type: EDGE

Saurce: CH3 £ : : : : Saurce: CH3 ¥

[ 27 = F1ETE > 20 mA-100% [ [l 28 = (15477 > 100%-20 mA [i > 380 V i -
380\/@7 ° J“: IOUT’QTﬁzA
oy B 2 A T Voyr 0 100 mV 5 S5 2 ms

t Vour 100 mV > 4 2 ms j

2011/06/13 14:38:59 MORMSMS/s  2ms/div 2011706713 14:37:08 NORM:ZMS/s  Sms/div
3 (2ms /div) Stopped L (5ms/div)
CHI: OFF : : : : CHI: OFF
100v/div 1001 100V /div  100:1
DC ov DC ov
CHZ: OFF U|eHz: OFF
sv/div 10001 Sv/div 10011
DC 0.00v DC 0.00v
CH3: oM CH3: on
womy/div 101 1omv/div 11
bc 0.0000v DC 0.0000Y
CHA: oM CHY: OoN
;'g:Udeiv L 100my /7div - 10:1

AC

Record Length

Main: 100K Record Length

Zoom: 25K Main: 100K
Filter Zoom: 20K

" Filter

Smoothing: OFF .

BW: 20MHZ Smt.mthmg. OFF
Trigger r ' ' : BW: 20MHz

: Mode:  SINGLE i Trigger
Traced: Max = 28. Min T-132.0my Type: EDGE : Mode:  SINGLE

Trace4: Max @ 136.0mV : Min r-52.00mv : : Type: EDGE

Source: CH3 £ S : CH3 ¢
ource:

[ﬁ‘ 29 - (1#EVHTE > 1%-100% £l » 380 VﬁET" o [ﬁ' 30 - iFEVH T > 100%-1% gl > 380 Vﬁﬁa’:T“ o
J_‘:IOUT’EJFLIZA J_‘:IOUT’QTFL[ZA

j\:VOUT’100mV’‘éfrfﬁst 1:VOUT’1OOmV’§ﬁf?<,5ms

Power Integrations
. . TG 0 +1408 414 9200 (@i : +1408 414
Y43 F1 > H 54 [l Al 9201
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2011/06/13 14:40:45 NORM:EMS /5 2ms /div 2011706/13 14:42:20 HNORMSEMS /s 2ms /div
Stopped q (2ms /div) Stopped ] (2ms /div)
: < : CH1: OFF : : : : CH1: OFF

100v /div - 100:1 100v7div - 100:1
13 o bC o
CHZ OFF CHZ: OFF
5V /div 100:1 5V /div o001
bC 0.00v bC 0.00v

"|CH3: ON CH3: ON
10mY /div iH| 10mvy /div 1
bC 0.0000v bC 0.0000v

| CH& ON CH4: ON
100m¥ /div 1011 100mv/div 101
AC AC

Record Length Record Length
Main: 100K Main: 100K
Zoom: 25K Zoom: 25K
Filter Filter
Smoothing: OFF Smoothing: OFF
BW: 20MHz . " i BW! 20MHz
Trigger = b . : : Trigger

| Toe e Traced: Mx - 1ze.0w  Min 240w Tope  EDOE
Source: CH3 4 : : : : Source: CH3 &

Iﬁ' 31 - piEHE - 5%-100% pidl - 380 Vﬁ" o Iﬁ' 32 - piEWH T > 100%-5% (idl > 380 Vﬁ" o

Jﬂ~|OUT’ =) |:2A J‘-'ou'r’gﬁ |:2A
~ 2 Vour » 100 mV’Eﬂfﬁst ™ 1 Vour 2 100 mV’EJfF‘FIst
2011/06/13 14:20:45 MORMSMS/s  2ms/div 2011/06/13 14:45:27 NORMSMS /s  Zms/div
Stopped ] (2ms/div) Stopped 3 (2ms /div)
CHI: OFF : : : : CHI: OFF
100v/div - 100:1 100 /div 10001
DC o DC ov
CH2 OFF CHZ: OFF
5V /div 00:1 5V fdiv 100:1
ot o.00v DC 0.00v
Cha: ON CH3: oN
1omv/div ~ 1:1 Tomvsdiv 101
DC 0.0000v bC 0.0000v
cHa: on
CHY: oN
100mY /div - 1001 T0omy/div 101
Ac A
Record Length L
Main: 100K Recfn:d Length
Zoom: 25K Mam.. 100K
Fitter Zoon: 25K
Smaothing:  OFF Fiter
BW: 20MHz Smoothing: OFF
_ _ Trigger o BW: 20kHz
: b : : : Mode:  SINGLE = Trigger
Traced: Min - —168.0m¥ - | Type EDGE . Mode:  SINGLE
: : : : : Source: CH3 & Traced: Max @ 116.0mV Min +-28.00mY Type: EDGE

Source: CH3 ¥

ﬁéﬁ' 33 = gV 10%-100% gl 380V§E?J‘“ o ﬁéﬁ' 34 - g1V T > 100%-10% gl 380V§E?J‘7‘ o
JA:IOUT’E’)[‘&[ZA Jﬂzlou'r’@?f&lzp\
j\:VOUT"]OOfﬂV’EJTF‘IZmS 13VOUT’100mV’§VFﬁ2m5

Power Integrations, Inc.

=m0 +1 408 414 9200  fHiEr 0 +1 408 414 9201
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2011 =# 9 F[ 13 |

12.8 F180# Wi/t » 400 VDC fiiy *

2011/06/13 15:48:31 NORM:BMS /s 2ms Adiv
Stopped 4 (2ms /div)
: : - : : : CHT. OFF
: : : 100V /div - 100:1
Dc o
CH2: OFF
SV /div 100:1
Dc 0.00v
"I CH3: ON
10mY /div 11
Dc 0.0000v
CHE ON
2V /div 101
AC

Record Length

Main: 100K
Zoom: 25K
Filter

Smoothing: OFF
ar BW: 20MHz

N : : : Trigger
: : : : Mode: SINGLE
Traced. Max 60. Omy P Min ;=3.120% : : Type: EDGE

Source: CH3 F

[ﬁl 35 - f1EVHHT - 0-100% I8l » 400V§E?J‘ °
oyt BIES 2 A

X ZVOUT’ZV’iEJfrﬁst

2011706713 15:.00:41 NORM:2MS /5 5ms /div
Stopped (5ms /div)
: < : : : CHT. OFF
: 3 " 100¥ /div - 100:1
DC ov
CHz: OFF
SV /div 1001
DC 0.00v
"'|CH3: ON
10mY /div 1
DC 0.0000v
CH4: ON
2V /div o1
AC

Record Length

Main: 100K
ar Zoom: 20K
= Filter
Smoothing: OFF
BW: 20MHz
Trigger
: : : : H Mode:  SINGLE
Traced: Max 80.00mY : Min -=3.200¥ : H Type: EDGE

Source: CH3 4

ﬁlﬂ 37 = f1EHTE > 20 mA-100% (i 400 Vﬁﬁ?ﬁ“ °
J_‘ : IOUT ’ Qﬁ?ZA

h :VOUT’ZV’QﬁsmS

NORMS00KS /s

20ms Fdiv
(20ms /div)

2011/06/13 15:46:35
Stopped ¥

CH1: OFF
100V /div - 1001
bC ov
CH2: OFF
5V /div 100:1
bc 0.00v
CH3: ON
10m¥ Fdiv 1
[11o] 0.0000¥
CH4: ON
500m¥ /div 1011
AC
betotontotetoton]

Record Length

Main: 100K
Zoon: 25K
Filter
Smoothing: OFF
BW: 20MHz
Trigger
: : Mode: SINGLE
Traced: Max o 740.0mV L Min 1120 WY Type:  EDOE

Source: CH3

ﬁﬁ}[ 36 - £1FVHE > 100%-0 1l 4OOV§E?J" o
Jﬂ : IOUT ’ L:”F%ZA

X *Vour » 500 mV > Ljﬁ‘,ZO ms

2011/06/13 14:58:28 NORM:ZMS /s

Stopped

5ms /div
(5ms/div)

CH1: OFF
100V /div - 1001
bC ov

CH2: OFF
5V /div 100:1
bc 0.00v

CH3: ON
10mV Fdiv 1m
[11o] 0.0000¥

CH4: ON
500mV /div  10:1
AC

Record Length

Main: 100K
Zoom: 20K
Filter
Smoothing: OFF
BW: 20MHz
Trigger
: : Mode: SINGLE
Traced: Max @ 740.0mv Min {=220.0mY : Type: EDGE

Source: CH3Z ¢

]ﬁl 38 = (1T » 100%-20 mA (1) 400Vﬁﬁ??j" °
Jﬂ : IOUT ) L:J?F%ZA

j\ :VOUT’500mV’§ﬁ?5mS

Power Integrations
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9201
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2011/06/13 14:55:00

Stopped

NORMBSMS /s

Traced: Max . 24.

2ms/div
(2ms /div)
: CHT. OFF
100V /div - 100:1
DC ov
CHz: OFF
By Adiv 1001
Dc 0.00v
"|CH3: ON
10mv /div 1
DC 0.0000v
CH4: ON

100my fdiv - 1001
AC

Record Length

Main: 100K

Zoom: 28K
Filter

Smoothing: OFF

BW: 20MHz
Trigger

Mode: SINGLE

Type: EDGE

Source: CH3 £

[ﬁ' 39 - (1EVH T > 1%-100% (il 4OOVﬁE?J" o

F:IOUT’EJﬁZA

~ :VOUT’100mV’§ﬁ2mS

2011/06/13 1453117

NORM®SMS /s

f

Stepped

2ms/div
(2ms /div)
: CH1: OFF
100¥/div - 100:1
DC oy
CHz: OFF
BV /div 100:1
DC 0.00v
"'|CH3: ON
10mY /div 1
Dc 0.0000%v
~'| CH4: ON

100mVY/div 1001
Ac

[ﬁ' 41 - prEV T > 5%-100% E18%

Traced: Max . 24.

=112. 0my

Record Length

Main: 100K
-| Zoom: 28K

Filter

Smoothing: OFF

BW: 20MHz

Trigger

Mode: SINGLE

Type: EDGE

Source: CH3 £

_F3|OUT’LZ/7F§2A

’4OOVﬁE$J“ o

- 2V0UT’1OOmV’57[“%2mS

f

2011/06/13 1456:29

Stopped

NORMEMS /s 2ms/div
(2ms/div)
CH1: OFF
100V /div - 100:1
bC ov
CHZ OFF
BV /div 100:1
bC 0.00v
CH3: ON
10mV Fdiv 1m
DC 0.0000¥
CH4: ON

100my/div 1001
AC

Traced: Max

160. 0mv in :=76.00mv

Record Length

Main: 100K

Zoom: 28K
Filter

Smoothing: OFF

BW! 20MHz
Trigger

Mode:  SINGLE

Type: EDGE

Source: CH3 ¥

ﬁ%}' 40 - (1EVHTE > 100%-1% E18) 400Vﬁ'i?‘rj"‘ o

2011/06/13 145140

Stopped

_"_‘:lou'r’EIFLIZA
-~ :VOUT’100mV’

NORMEMS /s

Zf% 2 ms

f

2ms fdiv

(2ms/div)

CH1: OFF
100V /div - 100:1
bC ov

CHZ OFF
BV /div 100:1
bC 0.00v

CH3: ON
10mV Fdiv 1m
bC 0.0000%

CH4: ON

100my/div 1001
AC

Traced: Max

136.0mv Min -=20.00mY

Record Length

Main: 100K

Zoom: 28K
Filter

Smoothing: OFF

BW: 20MHz
Trigger

Mode:  SINGLE

Type: EDGE

Source: CH3 ¥

Bl 42 - T > 100%-5%

_F3|0UT’§VF?|2A
- :VOUT’100mV’

Il - 400 Vﬁﬁj“ o

’LZJ?FF}st

Power Integrations, Inc.
quzzﬂ : +1 408 414 9200

www.powerint.com

g : +1408 414 9201
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2011/06/13 14:48:14 NORMSMS /s 2ms fdiv 2011/06/13 14:49:45 NORMEMS /s 2ms/div
Stopped q (2ms fdiv) Stopped q (2ms /div)
: : CH1: OFF

100% /div - 1001
DC oy
“|cHz: OFF
BV /div 100:1
DC 0.00v
CH3: ON
10mY /div 1
DC 0.0000Y
| CH4: ON
100mY fdiv - 1001
AC

CH1: OFF
100v/div - 1001
[11o] [}

CH2: OFF
5V /div o001
bC 0.00%

CH3: ON
10mV 7div 1
[11o] 0.0000¥

CH4: ON
100m¥y fdiv 1001
Ac

Record Length Record Length

Main: 100K Main: ! 100K
Zoom: 285K F.Zl:l:rm. 25K
Filter ; -
Smoothing: OFF gmt_mthmg-zn 3:5
BW: 20MHz Ny
% Tri Trigger
: : Mode:  SINGLE : ) : Mode:  SINGLE
Traces: Max | 28. 1040V - Traced: Max ° 120.0mv Min {-24.00mv : Type: EDGE

Type: EDGE |t R ARG Sohsor | SUPEIE SO Rt

Source! CHZ F Source: CH3 T

ﬁ%}' 43 - Fﬁ%&ﬂjﬂﬁ » 10%-100% Eflﬂ; » 400 V ﬁ"ﬁjj ° [ﬁ[ 44 - Fff[%yﬂj[}g » 100%-10% Efli’fy » 400V ﬁ']?J“ °
JA:|0UT’§JF?2A J—ZlOUT,'LEJTf(IZA

*IVOUT’1OOmV’§JTF‘,2mS 1ZVOUT’100mV’§ﬂr‘ﬁ2mS

Power Integrations E
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12.9 [ ESpAR)E!

12.9.1 SELAH| B %

s’ﬁf DCﬁ? DR R o AP el o B S IJB%I%E[[EAP%%]?FTHVﬂ%f
IEI NES rl, =3 3415!}7 cisfgpf}%%lg[ jip,\E[i}* Y q%[r%

ISSTEA XIS LU LT SR - e
(1) 0.1 uF/50 V [ A RIA1- {ii (1) 1.0 F/50 V SHEHRE] - S 'JF“'HE“:IH@I
[APDC i S JIRER TG [~ (2 ) -

BEFs 1O

r .\
B 45 - mﬁuis'fawwvﬁ o RS (0 B R )

lﬁl 46 — |F£[ 5| Probe Master (www probemaster.com) 4987A BNC {5 35 it )4y BeAs
Iy P S B RSSO TRy %%JF i ;_#%h)

n
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12.9.2 ﬁTET]H PRERAH] B AN

2011/05/04 18:14:22 NORM:100MS /s 2us/div 2011/06/13 13:58:48 MNORM:20MS/s  500us/div

Stopped 1 (2us /div) Stopped 3 (500us /div)
: : : : : : CHT: OFF : : CH1: OFF
200¢/div - 100:1 100v/div 100:1
: : : : : : DC ov : : DC ov
e ene: OFF T PSS SO AP TSRS CYNIPRS RIS P OFF
5V /div 1001 5V /div 100:1
DC 0.00v : : DC 0.00v
CHa: OFF CHa: OFF
10my /div 1 10my /div 11
DC 0.0000v : : [1e3 0.0000%
CH4: ON CH4: ON
20my/div 1001 N : : somv/div - 1011
f’”"x P ,m we e
W = _
Record Length : H Record Length
W Main: 2K Main: 100K
Zoom: 100 T PSS ST AP e | Zoom: 20K
Filter : : Filter
Smoothing: OFF Smoothing: OFF
BW: 20MHz O PSS ST AP e e | BWE 20MHz
: : Trigger Trigger
Mode: AUTO : : Mode: AUTO
Traced: P-P - 36.00mv ot ... |7ty  EpeE Traced: P-P | 66.00my : Type:  EDGE
: : : : : : Source: CH3 £ Source: CH4 ¥

ﬁ' 47 - ¥ > 380 VDC ﬁ" » 100% Fffl%i? ° ﬁ' 48 - ¥ - 400 VDC ﬁ?" = F,”JEB«
o ﬁéﬁ&' 13@@%@% e ﬁi?i[ :Ei‘if g*’g{’
Q#ZOmV’éﬁﬁps fff50mv Jff%500ps

[
r BRIl b A -

Power Integrations
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13 352 &

131 f57F : 380 VDC » Jilh - 1299/ 1 4/ ff

[l 49 — B i B i [t 50 — AP IR HF T -

[l 51— A B il 52 — AR R - 20

g Power Integrations, Inc.
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i 53 — G LA o B 54 - WESGRHEE S S > 430

BB' 55 — i A Y DL F b

qé.'ﬂ 57 — HiperLCS |i* Ei%ﬁ'ﬁl@‘a‘[‘ qé.‘]' 58 — HiperLCS iz Q%‘H S
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14 55725-H1 1

PI-6493-061611
40 1 1 | - I 1 1 1 180
:_-::' A ——— [ '
e
20 i ? ) et {90
B s
8 | | 1 «,w*‘“*wb_&% | ;
<, ™ 5 ]
0 i \ o @
c - 9 o®
L e,
© J —_
(&) -
20 i , i 90
-40 . [l | " 480
2 4 6 8 2 4 6 8 2 4
100 1k 10k
Frequency (Hz)

! 59 — #Ta-AH11F > 0.06 V Ul Fiie o ST & &85 12.9 kHz » AF10F iRkt £ 57 % -

R

&
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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

|
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