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AN-44 M F{Em
AR TRE
$1% - MARAETEVAC,,. VAC,,,. f.. V,. 1. 1. Z.
V.. t.. REXHE. C,
ENTER APPLICATION VARIABLES
VACMIN 85 V Minimum AC Input Voltage
VACMAX 265 \ Maximum AC Input Voltage
|fL 50 Hz AC Mains Frequency
VO 5| \ Output Voltage (at continuous power)
10 0.6} A Power Supply Output Current (corresponding to peak power)
Power 3.00{W Continuous Output Power
n 0.70] Efficiency Estimate at output terminals. Under 0.7 if no better data available
Z Factor. Ratio of secondary side losses to the total losses in the power supply.
z 0.50] Use 0.5 if no better data available
tC 3.00|ms Bridge Rectifier Conduction Time Estimate
Add Bias Winding YES YES Choose Yes to add a Bias winding to power the LinkSwitch-II.
|CIN 9.4 uF Input Capacitance
] 2. e i R AR R
HEMMEE. V, (V)
\Y; - SRR s LA T 5
U ominal Peak R T /A BT RMELIR Bt VA 2 A 1 o 7
%Wmm\\ TR R R e R U R s . il R R E
9 Max 5% (EFRAIAR 22 LUSBAR T e i il Ve FD .
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£ Nom —————————————‘1
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> | N s o N — S —
Min Nom Max ~ °U 10% FA BRL7~ ) ARG £ Fi 7 S A i 5 i L P 7 10 I I 4 R A
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DC INPUT VOLTAGE PARAMETERS

VMIN 89.82|V Minimum DC bus voltage
VMAX 374.77\V Maximum DC bus voltage
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Ri e AN-44
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AN-44 M F{Em
ENTER LinkSwitch-ll VARIABLES
Chosen Device LNK604 LNK604 Chosen LinkSwitch-Il device
Package PG PG Select package (PG, GG or DG)
ILIMITMIN 0.24|A Minimum Current Limit
ILIMITTYP 0.25|A Typical Current Limit
ILIMITMAX 0.28|A Maximum Current Limit
FS 66.00(kHz Typical Device Switching Frequency at maximum power
VOR 85.25|V Reflected Output Voltage (VOR < 135 V Recommended)
VDS 10.00{V LinkSwitch-Il on-state Drain to Source Voltage
VD 0.50|V. Output Winding Diode Forward Voltage Drop
KP 2.47 Ensure KDP > 1.3 for discontinuous mode operation
K 5. FA BT A% HILInkSwitch-11 4% & 45 77
FEEDBACK WINDING PARAMETERS
NFB 5.00 Feedback winding turns
VFLY 4.58|V Flyback Voltage
VFOR 4.83|V Forward voltage
K 6. Bt RIS I RARGEH S 5
BIAS WINDING PARAMETERS
Bias Winding Voltage. Ensure that VB > VFLY. Bias winding is assumed to be AC-

VB 10.00[V STACKED on top of Feedback winding
NB 7.00! Bias Winding number of turns

[ 7. it et i FLLEA S5
3% - EEFEMH ZRESEEHE. D, (1S)
Do A FELULE WA R H D)3 s N F0 i ) A I (). B

D O T LA 345 YRR IS L R, AT T L
MR S8 A 110 BORD fEDH 2 4 P S

A5D M MEFHIFIA5 ps, WTHRIERIRAAE T SAbR e
SLIEATSORERS, 76N FIMOSFET 2.5 psi, it — B e
TRARA . Do A (I H K AT R BEAED g 10
Bk, KAGARA, FESFIL M.

FELIELR g IR, SR S AL LB (P

#4455 — RIERHFERUSTIELR.
B, &L

X BERF 5 MR S SE RTRAA(Cm?) s U5 S5 3 AR K
L. (em)s ABRIRES EROBEA (NH/Turn?) . B 2858 B, (mm)
DY G =

BAA. L. A.

TEBATE OGN, WL v oo h 2%, BdiR a2 A 3k A 4
0 05 ROST LIl  Jo R Hm  E BR A o R AR mr o SR AT
A, LA SRR RS (RerR) o RoER4ET
o} A [R5 Link Switeh -1 g i 21 ()4 L TR BE ) .

B RT mitThEEED
EF12.6 33W
EE13 33W
EE16 6.1 W

5. TELINKSWitch-Il BT 5 T X 1 (9% H T 5 e

DESIGN PARAMETERS
DCON 4.50|us Output diode conduction time
TON 4.20|us LinkSwitch-1l On-time (calculated at minimum inductance)
RUPPER 11.80[k-ohm Upper resistor in Feedback resistor divider
RLOWER 7.91|k-ohm Lower resistor in resistor divider
I 8. it Zt h it 2 A 7
ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES
Core Type
Enter Transformer Core. Based on the output power the recommended core sizes
Core EE16 EE16 are EE13 or EE16
Bobbin EE16_BOBBIN Generic EE16_BOBBIN
AE 19.20|mm"2 Core Effective Cross Sectional Area
LE 35.00|mmA2 Core Effective Path Length
AL 1140.00| nH/turn*2 [Ungapped Core Effective Inductance
BW 8.60[mm Bobbin Physical Winding Width
M 0.00{mm Safety Margin Width (Half the Primary to Secondary Creepage Distance)
L 3.00 Number of Primary Layers
NS 6.00 Number of Secondary Turns. To adjust Secondary number of turns change DCON

9. il et AL R GRS / G AL s 7
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RiFiEm AN-44
EEBHERT JERTARIT o 0T, B A SRR A T A I e A AT

— = IR, (FATRBT LRI BE SR 06,2 mm, TS
EF12.6 EF20 -
EE13 EF2s SF T = A B, O T AL 9T K (0 % 4 e e g
EE16 EFD15 B, O BER AN S, W, ST
EE19 EFD20 ARG PEPEAT 20 Pl B 20 5 FORIIRE, 1T Pl B 28 S [ 1 4 T
EE22 EFD25 ST o 12 B 210 Bt T U 2 0 00 2 0 R U B A% s 4 A
EEL16 EFD30 T 5 BV T (0 S A BRSBTSl e
EE16W =he S LA TR, BRI T BN 1 A T 28 0 AR R 2
EEL19 EI19 A BRI AS IS AS A o RN 2 AR, WIS I R
EEL22 =22 (WK TBI2, Ml A SRS, S ST = R s 2
EE25 EI25 AN R
EEL25

¢ 6. LinkSwitch-11 ¢ i 2k s (125 I S8 59 56 WMAMRGAZH) . R RRIR SR TN =7 JZH

BEVF A PR E I FRLIC S [B44 IBS 1) A T LA H i A B 8 B
RIS H e RE 2 R A 4 b B L 8 0 s s 7 3
KPR IS ST SRS, R AT BAT S AR S 5

X T EORAEYIPAMIR G 2 18] AT 2 A B AR A ] = SR 48 2 2k (1

Bevk, SRR SO 2 A B (S HMD o A
LN BN W%GQmmmumﬁmf PRI B v 2 22

1,
E /S

B3 1 mm. X E SR i £ 42 421 B AT LLAS

2, IR, I KA.

NGRS, TR NS, TTHAD,,, BS7IMIMH.
5% - ERTEBORIHERTETES R SH
AT WA B, A AE 0 45 B 0 AT A0 S0k th

B ASE I, A7 T3040 N 8 A
Jivke i M Info” FRid e et
ST IR TN o BT

S BRI E KR T
SHEE SIS,

RS, AT A R g e v

%ﬁ%%ﬁiﬁ%ﬁi,Lmuﬁﬁﬁﬁ%kuﬁﬁmﬁﬁmo

DC INPUT VOLTAGE PARAMETERS
VMIN 89.82|V Minimum DC bus voltage
VMAX 374.77|Vv Maximum DC bus voltage
B 10. Bt 4% PDCHIA L Z 48
CURRENT WAVEFORM SHAPE PARAMETERS
DMAX 0.28 aximum duty cycle measured at VMIN
IAVG 0.05]A nput Average current
1P 0.24]A Peak primary current
IIR 0.24|A Primary ripple current
IRMS 0.08|A Primary RMS current
K11, Bl p b LR 2 20
TRANSFORMER PRIMARY DESIGN PARAMETERS
LPMIN 1589.61|uH Minimum Primary Inductance
LPTYP 1766.23|uH Typical Primary inductance
LP _TOLERANCE 10.00 Tolerance in primary inductance
NP 93.00 Primary number of turns. To adjust Primary number of turns change BM_TARGET
ALG 183.79|nH/turn"2 | Gapped Core Effective Inductance
BM TARGET 2500.00|Gauss Target Flux Density

Maximum Operating Flux Density (calculated at nominal inductance), BM < 2500 is
BM 2472.89|Gauss recommended

Peak Operating Flux Density (calculated at maximum inducatnce and max current
BP 2992.19|Gauss limit), BP < 3000 is recommended
BAC 1236.44|Gauss AC Flux Density for Core Loss Curves (0.5 X Peak to Peak)
ur 165.37 Relative Permeability of Ungapped Core
LG 0.11[mm Gap Length (LG > 0.1 mm)
BWE 25.80[{mm Effective Bobbin Width
oD 0.28/mm Maximum Primary Wire Diameter including insulation
IINS 0.05 Estimated Total Insulation Thickness (= 2 * film thickness)
DIA 0.23|mm Bare conductor diameter
AWG 32.00 Primary Wire Gauge (Rounded to next smaller standard AWG value)
CM 64.00 Bare conductor effective area in circular mils

1IN Info. CMA is on the higher side of recommenation but design will work. Consider
CMA Info 765.31 reducing primary layers if possible

B 12, BEitRps AL TR gy IR GE A B ot ZH0 )
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AN-44

R F{ER

TRANSFORMER SECONDARY DESIGN PARAMETERS
Lumped parameters
ISP 3.68[A Peak Secondary Current
ISRMS 1.33|A Secondary RMS Current
IRIPPLE 1.19]A Output Capacitor RMS Ripple Current
CMS 266.09 Secondary Bare Conductor minimum circular mils
AWGS 25.00 Secondary Wire Gauge (Rounded up to next larger standard AWG value)
I 13, BertAts AL TR ae IR R G Bt 4005 40
VOLTAGE STRESS PARAMETERS
Maximum Drain Voltage Estimate (Assumes 20% clamping voltage tolerance and
VDRAIN 573.79|V an additional 10% temperature tolerance)
PIVS 29.18|V Output Rectifier Maximum Peak Inverse Voltage
V14 BETtFRE 11 L s Y ) 2B
FINE TUNING
RUPPER ACTUAL 11.80[k-ohm Actual Value of upper resistor (RUPPER) used on PCB
RLOWER_ACTUAL 7.91[k-ohm Actual Value of lower resistor (RLOWER) used on PCB
Actual (Measued) Output Voltage (VDC) 5.00|V Measured Output voltage from first prototype
Actual (Measured) Output Current (ADC) 0.60[Amps Measured Output current from first prototype
New value of Upper resistor (RUPPER) in Feedback resistor divider. Nearest
RUPPER FINE 11.80|k-ohm standard value is 11.8 k-ohms
New value of Lower resistor (RLOWER) in Feedback resistor divider. Nearest
RLOWER_FINE 7.91|k-ohm standard value is 7.87 k-ohms

[ 15, SEFRE R I A

MREBE . LP(TYP) P(MIN) (“H) LP(TOLERANCE)(O/O)

FEMEHHSEFYBBRE. A, (WH/T)

BE B R L 0 R RS 25 PR B, A 0 S 1 7 D)

FEE ARSI A o Loy BHEUEL 0, %0
FORH AT L TV, x| )75 10 B /NI i

HhL 0 P RARE 00 415 T ACRA (E F SRSt Pz
FHAT IOV b 141T 3006 A 10 o i 1 2 10
SR LR, DAL (I AR SRS

L P(TOLERANCE))

LP(TYP) = LP(MIN) X <1 + 100

Forbs Lororenance MU 11 93 BEA 22 o G SR80 AT 4 AT . 1Y
i, PIXISEHAEIERIME0, IR0 e HE10%:

ESABEE. N,
%%ﬁ%mlm@ﬁ Sl

1L o ermceynoo S tH o B EOH 4 FH A HE B 17 i TR0
BrE RS RS .

BfREBEE, B, s (Gauss)
B rancer i A8 LA b 308 T R AC I A2 At o A ] 5 AR
2500(0.25 T)FJ LARR ARG S A& 1y ==

HESSRRE. L, (mm)

L 2 B U5 B BE PR VR o 30 5 AN A 0 e A B
/N F0.1 mmi i, ﬂﬁﬁ.ﬁ"‘%ﬁl%ﬂfﬂ%u AR,
SRS EEAR /N T-0.1 mmIRILME, 95 728 s 2 A 1 1 LA 3R

485,

RABIMRGHSLINME. OD (mm)
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MRER AN-44
L1 Tl v
1mH EF12.6 +
o ~N 1 10 o o°
g A
l D6
R1 < C3 FR102
D1 D2 470kQ o 820pF 4 ¢ 8
1N4007 | 1N4007 1kV ,
C6 > DC
® 470 uF 1Rk%2 2 output
RF1 10V 5
10 5
25Q N
o—AWW\V—
' ct c2 |
22uF =X 47puF = = o
AC 400V 400 V 1N4007 NC RTN
Input
o LinkSwitch-ll P
U1 upPER <
LNK613DN 1% <
D3 D4 FB
1N4007 | 1N4007
iy BP
10!:"': J_ RL%WER :’
va °
. . PI-5102-050508

K 16. Hu AL inkSwitch-1l Jx 3 = f5

LS HOETHHAT N B K P EAME, T RIS 4LE e 10
2% EPEPEIMNT, AR M (A PR
DU iy T SEPE M PRI A A i (BRSBTS .

MRGASEHREER. DA (mm)

MRGAL L. AWG
IS HOE AT I ARE AT, WY& TN /NI bRifESE
M.

MRGHEREEFZEIR. CM(C,,)
CMUE LR 5 H- 2 A A5 A4 S e T AR o

NESASZEBEFEE. CMA(C,, /A

CMAR VLIRS H /2215 (1% H=1/100095~F) Ry L K9] 2 <3
LRIRL . S I 2 Ge AT A9 B S0 118, 0 n DL =2 R AIG
FHERE I 5/ ME200.

SB6L —MAREERE

ALV AP ANRT IR AR HEWCrE . S AN B M Lk
WA WL L

FEWTCAE R DU s B, BT DR ORI 22 R P AL ml
FLPHL, U H BH R PR RHIAS I, ARy A\ 22 T DR
MM SR 2 A A L BH o 6 S P B R s B LR, PR R
VAC, SN 22 FL YIS, TR FRIALAR 7 5 d F X SR L BEL R AR

FEAE T YRR AIBETE R, REEMIVIE B8 ) L RECE AR Y L A

OB — . 0, R (L) R TE A 2
(Cp MIC,,) MR I, HiriY %0 i 5 5 DC MLk i — 3
(ILKE26) .

XA hARZI W B, — RV AT A AR
AT DR T 1 WINFEER i 8. P IR sk e )
FRIR A5 0 55 b A R T ASGEEMIBTT- ke . Ih 4K
EMAT—AEMI “IEHT]” (EMIFLRUUEE A S A4
FPLATERE ) [ B b R A 5 2 TR T I T 52 T 4 I — 1%
DU PIAS A 7048 T R L

G 2R FL SV SR R AT i e R TSR (ESD) I B, U R
AIREAKIE G o AR, KR k415 KVIRE 2
HLRE, X LSRESR BN 2 IR R XTI« WK
E RN, Z R IE S I TN A, P iE R
WOk . W ROR T AR, R Y ) s HEAL A N A
CEVEEPRN TR 7 e i 4

fESEMIBESE L, FIL, J20E, EA15C,, MIC, 3t M — 1
RS . S HE T RS TS Wi, BEEMIE
St U IR B A T e A )t AT i
eiko AT WA RO BEVFI A 8 (0 P/, fE— MRk
TRERLALOS T, 552 SR VR B B
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AN-44

R F{ER

W, BMARERRREHARARE (C FC,,) 2
AT P40 A0 T BRI, T il PR A R ol 22
Befll. (XA T, WHEC,, 2 1 uF ClHRAR T g i
(i), 7 LA A 2 BRI 0 LA . 5 — i
FIHC,,, MFIMUMAE (C, + C) WAL 2 P/
R, HEFES WP/ DT LAY G40 A R I8 B

R ZEBEEMIEEC, (5 MO B B T Th A, DR 4 et 2
THAMYIF X MR . WO, e AEC,, ILHESR %
W A TRHEIER (RS & SEMI, 7N IS TR A A
Hh 1 3 PR A

i

BTG T MAIEREI A, i T®HEC,,, + C AR,
JEHI) T AESUE N ML ) A A A 2

PI-5118-042308

R.:8.2Q, 1 W, Fusible, flameproof

Ly, 470 pH-2.2mH, 0.05 A-0.3 A

L, Ferrite bead or 470 pH - 2.2 mH, 0.05 A-0.3 A

Cpi+ G = 2 uF/W, 1, 400V, 85 VAC - 265 VAC
22 uF/W p, 200V, 100 VAC - 115 VAC
021 uF/W o, 400V, 185 VAC - 265 VAC

D, TN4007, 1 A, 1000 V

K7 AT

SBTH - FHSIMEE. RESARRIRTHER

SRSIHBE

LinkSwitch-Il LNK60x 528 (A% B4 EREFME)
A — AN HLR 17 VIR uFsg ik I 2s (EI6Rca)
X I LA R RS R 2 (L 20 de /M (35 2 22 Al
WD) A>0.5 uFo. FLZRABE AT B 0 5E T LinkSwitch-1155 1%
S

LinkSwitch-Il LNK61xRFIZS#F (T4 tH BB 48 EEFEAME)

W5 55 S| A (I8 AICA) R R £ fan i i 25 s B b
R . — M pFEE bR AE R R PR AN . — 10 pF s
PR o A IR A2 . K8 YR T AN LinkSwitch- 1241 f#4b
fo Hs B SR LU A s A2 3 3000 80 4% 1F 1 AR A6 v 20 B
Ron) UL SR AE .

T B P02 s B A2 LA e T A L P R b i S R B B
fitm, REEBHHT N300 mQAI5 V. 700 mA LNKB15#E i H i 4
FEBEA-0.21 Vo iR AUE S R o5 Vo CREER D
KRR B A-4.2%. BB, 5% GNiAZE+7%) [FERE
Mz, nT DL IR ZE R A N, FRRTIERE uFIBP | F A .

LinkSwitch-1154; tH B3 45 & fE #ME

ey Fns MR FE ﬁc?&%ﬁ)
LNK613 :JLFF 22
LNK614 11oiFF g:g
LNK615 110fF ?
LNK616 110PLFF S

K 8. Jr i LA [ M I I G A FIBP 5 | FB (e

IRESA T

AN i PR T LURE 2 B A DIFE A K Z1200 mWEEREI30 mW
DS A = DN TR 2= & C TR & SN 1B WA R P ER
RIEAI IO TR ATS BEW AL T S 28 BR . PN&S B i iy — A
T DA AR i A B R A2 A, T LU ELAR Y
DRI gy (B BLED .

PO G rEJSBETE TP 8] T B Ll . R4 D6 FARCORITH
BHRATE i B LB . SR E A IRAR T8 V) /5 253 ANAS AL I
woedl, ACEINAE R BISEAL TS o XAE B AL 2 B LU
TFRIA AR, mT DA AL 5 1 e A 55 % 5 AL e

CEIRITOMT, TR B B4 NG 2031 M1 2 v j st
L CNBIATISI 2 (TR — B DO i il 47 H A
CMEd i AE, FEUUMH A0 UFHIZS, JH TR 2 A b
ST AR (PR o R R T B, (L o A
WAV, JORR . AR ABPE | I L5 FICHE iy
(0.5 mA) . RAMIHE R FA

(VBIAS - VBP)/ISZ

Hrhv,,o (HAMERI0V) HCEMIHIE, |y, (JAUEH0.5mA)
AICHEH R, Vo, (AU R6.2 V) ABPYIMHE. Z4,,
IV g AELinkSwitch- 118 T M K 28k th A fe k. A De vl
UG RA %, tLiFR102. 1N41488KBAV19/20/21.
A RN AE B A R N B SR AL S B 4
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R F{ER

AN-44

IR AL HE. (R R IOV, KT V. RTS8
HoLe . AEACITh, T LLAD6 P 1 51 A8 38 5 T2 AL S 15t
AL, e 2 I 55 2.2 1 .

153 | BB

Ma1E

H BELR e FIR o LR L BEL A0 T S8 0 2, LT 5 2
(FB) 21 4 BIMOSFET S I 91 . .

FENE S AR 30, Pl 8 AT T / SR 250 5 4% 14 T FB S| I
HUT, ATHAERF ARV o 7K 7ENHBMOSFET XIKr2.5 psia,
X BB S AT R A o R AT, BEAR R R AR
NI BERAR AR s 2 25

FEAEYR AR, e bt DA A s e A AR AN, 200 T SR % ok
AT, CABR AR AT 1Y

FEMOSFET il 0Ia], FB5 | I A T i MDCH A LI, BEiM
B A\ FL s S BT Y PR AR A

oG DB DAO] T TR o FIR L FOMIATE, T4
UMM, R RS T, AR T I B 2 R B AT
W, DA A B . kBB ORI BB
1980 KR s PR BB FI A B 255 RO

A

WL IR BLS, R ORE A Bt Sl e (15D i
WHE 2 o A5 T A% [DOS] MDY Hf 43 bl daw A T 52 it el BHL
Ruppen MR oenl(1SEBRAE: 755 TCH[D100]FI[DT01]H1 43 Sl A

RV E 28 U 0 oL 555 H R AR . PIXIS B
HE R 1R e IR e 19 5 B HLBEL G, LB 2 i
HhL P 5 ML A

8L —Hith —HRERBRAMMERE
Bt R U 0 R DR R R Ak ST PN R w1 o A

2R,

S B 9 1 AT B M (V) R O R B B
V, 2 1.2 x PIVs, HritPIVSal Ll Bk ek i I A 25 4
E) LTS , R ZEVAC, WL T 926
AR

FEF AR BB > 2 x A, 3L S B I s
o | . e R [ S A, TR
EFIBOK N AT, DI B R BEk

ROFH T LinkSwitch-111 71 H ml B 25 K HH IR3&E A 11 14 45 56 1
PR A A

AETF IR 0 L s BEAT SRR, A BN RE R K de /N T
KM, LARR UL al 252 AR A S PR g . DAL, W R R RE S
FEASBRRZS NI4T, AT LA A 4 28 rt BEL A Bl okt ri e A
A (<~256 mW)slE 8 (L6 IFHLEERS) 4611 F B
LTI DL

X FAE AN A PR R S RS (9 e v, KT AR L 1
P BELAEL N B A QAR AU i HH HLIR B K226 mWI B8 L,
X515 VA, MRt T kQA B SRR .

oIS s A : s BB
1N5817 to 1N5819 SERES 20-40 1 Gl Vishay
SB120 to SB1100 EERES 20-100 1 S Vishay
11DQ50 to 11DQB0 EERE S 50-60 1 S Vishay
1N5820 to 1N5822 P A A 20-40 3 51 Vishay
MBR320 to MBR360 LS 20-60 3 S Vishay
SS12 to SS16 LSS 20-60 1 SMD Vishay
SS32 to SS36 1 R 20-60 3 SMD Vishay
UF4002 to UF4006 B 100-600 1 S Vishay
UF5401 to UF5408 B 100-800 3 S Vishay
ES1Ato ES1D B PR 50-200 1 SMD Vishay
ES2A to ES2D B PR 50-200 2 SMD Vishay
SL12 to SL23 MR (V) 20-30 1 SMD Vishay
SL22 to SL23 MR IRV 20-30 2 SMD Vishay
SL42 to SL44 HAERE (V) 20-30 4 SMD Vishay
2 9. LinkSwitch-ll & vl 1 & (A& H 11 — R4
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AN-44

R F{ER

PR B Nt s 2 BT, R iR
BRI, LR i ri M2 S dpe oK B b R S AR VTR A o K
ok SR R N1 S w7/ NG 1= 1 €2 (A9 el o G A
50%, I LAREAR R4 2 HT 7 A M T2 8 211K A I imn 5172 1 g £

U S Ly

T G L et e B A B, FE R b SV
BT EECE BRI B A HE 2 A\ T B i
FE AL TR

HIRO - H I E TS iR 28
HEFEHLA I LR (21.2 x Vg

P Bk A VPR 25 2 L L (ESR) 2 i sUACHE B9 24 1 2
f

VRIPPIE(MAX)

ESRMAX = ISP

L Voo K S 04 H1 S0 RO 7 1 A BB
Pk ARSI WA BB KGR

xR AR (AZES

Rz LT RIA AT H

IO(MAX)(FLS - DCON )

TG, oy R KA AL s P TP Do H1
B FIIIT Vg 1 F0 VT R H1 SCBBIE o BA P
HOSCH BB > | (. ONBHHERR “ BRI S

WA PAFEMD - WAL A, W AL R AN
WA, A TR A T OB T s K (e, R

] HKEPM SR I AR A IR ] AR AR LA
TR B T P K FL A RS

S LA B RGT, WT DU AN LC S 2k A%
ﬂéfsﬂﬁﬁ'ﬁﬁﬂc%ﬁﬁj&E’JESRo FERXFEOLR, EHE A HUE
HI=I0, HUBMEVE AT pHEIZ.3 pHZ A R, sk fe— 1
B R T1,<~500 mARIBETE. IR FL 4238 % 100 pF
o220 uF, Jf HESREAR, HATREFHIBESIIN . KDL HLR
ARt gy, D ESREL S H i oA MK

BB A N AN R . AW,
VLA A T 45 TR | R ATE AL 1) R AT
105 - MBHMLTHEERF

FA0M FIToR ) =y 547 A1 J53386 A T LinkSwitch-11 -

I BUBHE L

X TRCDAMRCDZAL LR, FRARC, MM IFE KRR, IME,  [RIIN BY
KU IR R B R AR 72 <680 Vo W SRC IR, THH
CREm G RFEHUR) AORGE I T BB, AT AT fig S 5K

Covromy) = 7% - B i SO P s
RIPPLEE(MAX)
—BRHUEE
RCD | RCDZ (4Rt RDZ (Zener)
o Yo
RC1
D, 23
PI-5109-041308

PI-5107-110308

P1-5108-110308

D,: IN4007, 1 A, 1000 V D.,: TN4007, 1 A, 1000 V D,: IN4007, 1 A, 1000 V
R 100Q-300 Q, 174 W D,: BZY97Cxxx (xxx = 90 V1o 120 V) R 100Q-300 Q, 174 W
C,: 470 pF - 1000 pF Re: 100 Q - 300 Q, 1/4 W Ce,: 470 pF - 1000 pF (optional)
Rep: 330 kQ - 680 kQ2, 172 W Re: 47 kQ - 150 kQ, 172 W D, BZYQ7Cxxx(xxx = 150 V to 200 V)
Ce,: 470 pF - 1000 pF
% 10. &G LinkSwitch-Il B 195 2 31 7 Bl
BEPOWER
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R F{ER

% FROZALE, 7T A& HIC,, BT
LRI, ROACHET I DL F b

815D MEERAL FEMI.

AN-44

BAM IR AL R, HLBHR 7T
¢S4 1 B

RCDAC & A fe k. . RCDZH % {5 47

R FE-Shields™p)ZE EZF 5t 4H TR /LBl
SERPIXISTTT A T, BRI ERAG A AL FR AR et TR M I 15 R
AR5 AT FERALTF LA ¥ T Power Integrations E-Shield - F)

RCDt & MREMIBSEPE, I AT RS 3 A ThkE . RDZICE 254 HORI - SsE R85 RH DRilgedl, AT £ 3080
DIFESAR, RE AR EML it B, i LT A AT A AR G N TR (Y G AR TR
PRTTYGOUZE, TR &% FEMIPERE H- R4 N\ U8 2
Z: WA TR 8LL T i h SR 4 9 = (WDX).
5 10
WD1 = Shield SUe° WD4 = Secondary
22T 29AWG 7T 22AWG
NC 8
1
WD2 = Primary
120T 37AWG 2
4 o
2 [)
WD3 = Feedback
6T 4 x STAWG 5 PI-5091-080408
1] 17, SR A s 7 L
8
2
1 ]
1] ]
|71 — 40T 37AWG
[
1 mm tape margin % % WD2: 40T 37AWG
|
4 ] —]
I — 40T 37AWG
2 layers 8 mm tape >
5
PI1-5092-040808
& 18. M ALHLinkSwitch-lI25 1 4% LI #4325
BEPOWER
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AN-44

RisH

AR B 05— 22 BRikZ (WD) . MPIXISIRTS W14 5 41 BB KON,
[D69], RJGFRLLZELIDST], 13 Hi 5. K45 H Aoy R B P Bk LA
2 (Nggip = 0.5 x (NSL))o KEFFHH—ANERAA{E, AT RERT ZOHZ Ak
TR, ABRAGAL FEMIT 3. IR, BRRCSEAL MR 46 AT

TP BN . RS IR e ) G I

MRLGEA

B AL (WD2) 2 W) M . PIXIs 43 i) $ 51 22 41 Rl 44
N, [D69]. JZH(L [D51]LARZIMAWG [D81]. W18, HIZK
N0 PRV G 7T DA B 2 R R PR 8K 53—l AT I mmf)
Rty e AR s 2 e TR A 7 AR A 1 BB R S EMI T T
Sk BENG R VAL, R mimif B B E A A\ PIXIs
TR MBSO TGS

R s
R

NG R B = RS (WD3) . MPIXIsHk £ Bl %1
N, [D28]. ZREARMLFEMITAL, ILEeA A58 2 o i 450 L
KH 2 Wt sesedinl sl Bk B, AN ZARSR TS 4 2k LA
HEE GEGRED , WTRIETHFEAT — 2R . Tl HliG vk
FHHMHERE, —BREBOFSEIREA T4, KA 2 IFsEdl
J2 [ IS R AT S A B L T B0

RBGH

WG 25 B IR S (WD4A) . MPIXIsHk 1 7k 24 28 41 18] %
Ng [D52]o 7R HE—MIFIRIREMEEAL, 5 RS i 4 AL 7
. LS B AR % O T8 e A I . ARy
SRONAT FH =R e, IXRE A G 75 0 R 4 8k B ) 5 e 4
TR SR GEH N6 mmB6.2 mm) , IS T] /N BT (A8 s 2% 1
LY

L1 -
-T_ Q \ d O
D7
R2 < C3 SL13
D1 D2 470kQ & 820 pF 5 ¢ 8
1N4006 | 1N4006 j 1KV
1 c7 DC
° 470 pF Output
RF1 10V
10 300 kQ )
250Q .
O—MWAN—
! ¢t | ce
-~ 47 }.lF .~ 4.7 ],lF 4
400 V 400 V -
1N2007 {
LinkSwitch-II NC R
(o, > 5
U1 D6 Y Z13ko
LNK613DN  LL4148 DT
D3 D4 FB
1N4006 | 1N4006
Z# BP * ANV
R4
C4 J_13 kQ C5 <, he
1 uF 10pF=—= $931kQ
50 V T 16V T 1%
hd v 3 F'S Py P1-5103-041608

B 19. i B B IILInkSwitch-11 [ S CHB IR, 2 A A 38 A AR A0+ 2 1y
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R FiER AN-44

HEIMRE S AR 2 FE 23R R B MW RLR, BRIRE S RANI RS2 5 s 2 2 ah,
KI20121 73 ) 25t o i B 8 4 VA8 He ot (1 e ok D BRI R A5 M BR 5 AN (i G641 10 48 s s 2 AH IR 1R PIXIs[#[D34]
[HSES BT P SR I B (NG) = S N 38 S it e B IR A A el
5 s—0 10
WD2 = Primary WD5 = Secondary
128T 36AWG 7T 22AWG
3 o 8
1 ®
WD3 = Bias
6T 4 x 30AWG
2 ®
WD4 = Feedback
6T 4 x 30AWG
4 D
WD1 = Shield
23T 29AWG
NC PI-5096-040808

B 20. w5 i B SEAL 1928 T i 1L

10  wDs: 7T 22AWG

WD4: 6T 4 x 30AWG

00000000 . | WD 6T 4x30AM

5
50T 36AWG
]
I
39T 36AWG
=] 0000000000-
] —]

2 layers 8 mm tape

000000000000, wor  zar 2eAwc

P1-5097-040808

W 21. RIS B SEA 1 AS T 745 1

BELOWER
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R F{ER

7EQ °CHE100 °CH45iR Yo Bl P, A $E 4t +10% 11 fir Hi FEL iR

AN-44
BT

.
REHRHEEV, )i "

i HHPower IntegrationsHoAth #5314 2 71 (1) ¥ V- ks 4 1 FH - T g
DR B AR S (Vo NFIND TikifE
LinkSwitch-I1E & rh BB 0. B MUX eS8, 1AW R
RIILESY

Vo HKD, SRF AV,
Ny HKD, HAR AN,
Np: HﬂBM(’I’ARGE‘I’)ﬁ%E

miiEE

B LinkSwitch- s A 4 FHTRAT QR PE K FL IR I AR SR AT T
TR, LA DR AT R G TR A 2 9 i £ £2. 5 % Y L A
(& WLinkSwitch-11Eds T M E21) o IX7EREE T A 24
o COE— R HIRD R

CEARPE T AR, R IO P 7 2 2V, RN R
(TG, T LA K B 1 o4 P 8

TEP/GEE,  LinkSwitch-I1HE S £E 18 s T AE T X 4 L R4 0%
5% LA A 2= (RSB IE .. B AIRE)

- FHGE T8 B R ek AN T P ERIN S,
DERE(SO8) e 4 KA e E R A b o A U — AN L U8
FEAS, DRSSO RN U AR P 22

W

BTG E

LinkSwitch- 1R i i 45 5 FL s A o 77 28, 0 9 1l 4% R vy I
MOSFET[&] i 45 il 81 B Fr b o WSS o T 90 HL IR L %
PR 5 IO A7 A8 T AR AR YR AR . IR (0 T4, D Uk As
BPPCBR IR hEE, S W E22H/23 7 fif
LinkSwitch- 11 HE2 HL AR A Je

TEBE VI LinkSwitch- 1 FL Y5 (6 C R AL BRI, 17 45 26 8 DL
EEh

B

LinkSwitch- 5 A% 51 i A\ 08 5 HL 25 1) B AR o SR FH SR
(Kelvin) i 42 21 i B L2410 [0 o A8 r i rl o MO B 2841 1 B2 R
[l N FELA, B T IR AR )

Primary Side

v

AC
Input

Secondary Side

DC
Output

Output
Rectifier_\

Output Filter

/ Capacitor

a Qul

Area Minimized

T L T T

Input Filter LinkSwitch-11 Isolation
Capacitor Device Barrier
Drain Trace

PI1-5101-042508

& 22. T HSO841%£1IPCB i) i#l, 2.5 Wit Ty
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AN-44

Input Stage

Primary Clamp

A ac

Input

Output Filter
Output Capacitors
Diode Snubber

o~
R8 C6

Preload
Resistor

A\ A 4

Spark be
Gap Output

PI-5110-050508

I 23. {E P EIHIPCB AT Ja i, 6.1 Wit by

FHEE
55 5 5 | T PR I T A P ARG 5 | JRN 55 i 5 | A e AL 1y 3t 5

RiREFE
LR St i BRI/ Link Switeh- 13§ 24 17 B 5 I AL o 38 7T LA
BEAGIE R 1 o

BER
R B (6 A SR 5 LinkSwitoh-I B B . R Hoie
WETR A 5L, LinkSwitch-IES FESO 0% s . iR 2 U510
BRARID B, o LM S G (R 7290 CLL T ZE8EH o,
B L (CO) A2 5 T+10% T BB , A R0 VF 01
HOELEE. 7EACDITh, RS IR IS 110 °C, LLE
TEAFIIIR g o AR B

KRB EEIR
P KFESE b B s S B £k R RIEMI,  JERIR R SR 2H . Kt —
R e i D P2 (0 B B X R TR B S e /s o RO, 55 R A
{163 IoH 82 R B R 2 ) A ) DX 3 T AR A K, DA T SR A
2 T TR P AR B AT B K (0 T X sk o BT AR A A X 3 K 2 348 o
AT ETEMI

AR R TERR

WERGANA 4514, HTRBKIEBI— ik, g
F0 53— FEUR e i R [T RO R KA B EL K ESDRE R
KBTI MIACHIAN . MACHIA Z KA 15| 2o b 55 1L e 51 2
PREF— S M BE, DL LAY m 5 DR AN 20 1K I EL K m] fE
BRI .

RS

LinkSwitch- U I 22 00 1 S 4t 28 4ok 8 715 % o >4 930
MOSFET G, st &4 b 14 v B IR R S 4 v s 1) s S
BRI, s 3 R 1 AT AT 40 955 4405 25 R W0l i HB TR Y o PR Al iR
HiOL ARG S e v, Aefs ST B T M e . BI24 TR b B
KIS . S E24M L, E259 [t K i 5 |
IR IR TN Mo IR A i AL A R T S
. B ILIRY CRILRTRESIRE I N, Al ST
PR FFI I H BEL PRI

REIE RIS
S FATAR A LinkSwitch- 1 HL PR BE T, #8263 4 T I3k LA Ay
TRAE I 22 26 1F 1 ORI RS YA i e Y
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AN-44 RS

BT L HITITR 3. HURIA — TERKHIH I e NAURRH N L DL S R
B4 T, R%LinkSwitch-Il. A5TE 38 . G Al
T BRI IS — R gV o 75 F i A\ HL AR O H 2% Ui LA T L IR B SR R A LB A i LR AE

i A& 75 k680 V. LinkSwitch-IIAN 2 Iy Ze 55 2 PR IRIR g o 9 22 57110 5 |13 34
2. BRI — R s R R dee i A R K IR, 2 RO T 6 TR o (UM . S ER3RA5

MU F, WS B OB G, K R My Bl 0% AC, £ AL L 390 °C.
PR 2R S 2 (7 FL 7 D . LinkSwitch- Il T
WAL 170 s, 1T LA B0 A 5k M -

3 3
3 3
An overshoot & e
\\4./" is acceptable r\
- —r— S— / ]|| r""-u.v_.-.-—u .
N i L]
T ~
\ Negative ring may
™ increase output
ripple and/or
degrade output
regulation — ]
- J (— |
1] 24. ZERIIGHEHE EHTE 1] 25. A7 B I SR
Y Capacitor

1

-~ C|N1 - C\NZ FB
1 BP
AA LNK6xx
\A4
I'IN
[ Y Y P1-5140-050708

&l 26. (& 1] AT S LI IF g o

ERoWER
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TREHER, HiHERMNMBME: 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.

Life Support Policy
POWER INTEGRATIONS PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF POWER INTEGRATIONS. As used herein:

1. A Life support device or system is one which, (i) is intended for surgical implant into the body, or (i) supports or sustains life, and (iii)
whose failure to perform, when properly used in accordance with instructions for use, can be reasonably expected to result in significant
injury or death to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause
the failure of the life support device or system, or to affect its safety or effectiveness.

The Pl logo, TOPSwitch, TinySwitch, LinkSwitch, DPA-Switch, PeakSwitch, EcoSmart, Clampless, E-Shield, Filterfuse, StakFET, Pl Expert
and PI FACTS are trademarks of Power Integrations, Inc. Other trademarks are property of their respective companies.
©2008, Power Integrations, Inc.
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Phone: +1-408-414-9665 Fax: +49-89-5527-3920 222-0033 Japan Fax: +886-2-2659-4550
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