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ENTER APPLICATION VARIABLES ‘ ‘ Customer
VACMIN 85 Volts Minimum AC Input Voltage
VACMAX 265 Volts Maximum AC Input Voltage
L 50 Hertz AC Mains Frequency

Output Voltage (main) measured at the end of output cable (For CV/CC designs enter typical CV
\ie] 6.00 Volts tolerance limit)
10 0.33 Amps Power Supply Output Current (For CV/CC designs enter typical CC tolerance limit)
Constant Voltage / Constant Current Output YES CVCC|Volts Enter "YES" for approximate CV/CC output. Enter "NO" for CV only output
Output Cable Resistance 0.16 0.16|0Ohms Enter the resistance of the output cable (if used)
PO | [ 2.00|Watts Output Power (VO x 10 + dissipation in output cable)

Bias|

Feedback Type BIAS Winding Enter 'BIAS' for Bias winding feedback and 'OPTO' for Optocoupler feedback

Enter 'YES' to add a Bias winding. Enter 'NO' to continue design without a Bias winding. Addition of
Add Bias Winding YES Yes Bias winding can lower no load consumption
Clampless design YES Clampless Enter 'YES' for a clampless design. Enter 'NO' if an external clamp circuit is used.
n 0.64 Efficiency Estimate at output terminals. For CV only designs enter 0.7 if no better data available
z 0.35 0.35 Loss Allocation Factor (Secondary side losses / Total losses)
tC 2.90 mSeconds Bridge Rectifier Conduction Time Estimate
CIN 9.40 uFarads Input Capacitance
Input Rectification Type F F Choose H for Half Wave Rectifier and F for Full Wave Rectification
DC INPUT VOLTAGE PARAMETERS \
VMIN 99| Volts Minimum DC Input Voltage
VMAX 375|Volts Maximum DC Input Voltage
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ENTER LinkSwitch-LP VARIABLES

LinkSwitch-LP LNK564 LinkSwitch-LP device

Chosen Device LNK564

ILIMITMIN 0.124 |Amps Minimum Current Limit

ILIMITMAX 0.146 |Amps Maximum Current Limit

fSmin 93000 |Hertz Minimum Device Switching Frequency

1"2fMIN 1665|AM2Hz 1"2f Minimum value (product of current limit squared and frequency is trimmed for tighter tolerance)
IN2fTYP 1850|AM2Hz 1"2f typical value (product of current limit squared and frequency is trimmed for tighter tolerance)
VOR 80| Volts Reflected Output Voltage

VDS 10| Volts LinkSwitch-LP on-state Drain to Source Voltage

VD 0.5|Volts Output Winding Diode Forward Voltage Drop

KP ] | 153 Ripple to Peak Current Ratio (0.9<KRP<1.0 : 1.0<KDP<6.0)
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ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES

Core Type EE16 Suggested smallest commonly available core

Core | \ EE16 PIN: PC40EET6-Z

Bobbin ‘ EE16_BOBBIN P/N: EE16_BOBBIN

AE 0.192|cm”2 Core Effective Cross Sectional Area

LE 3.5/cm Core Effective Path Length

AL 1140 |nH/T"2 Ungapped Core Effective Inductance

BW 8.6|mm Bobbin Physical Winding Width

M 0|/mm Safety Margin Width (Half the Primary to Secondary Creepage Distance)

L 2 Number of primary layers

NS 12 Number of Secondary Turns

NB 37 Number of Bias winding turns

VB 19.77 |Volts Bias Winding Voltage

R1 32.95|k-ohms Resistor divider component between bias wiinding and FB pin of LinkSwitch-LP

R2 3.00|k-ohms Resistor divider component between FB pin of LinkSwitch-LP and primary RTN
Place this diode on the return leg of the bias winding for optimal EMI. See LinkSwitch-LP Design guide

Recommended Bias Diode 1N4003 for more information
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$5E — MIARHERE
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TRANSFORMER PRIMARY DESIGN PARAMETERS \

LP \ \ 2857 |uHenries Typical Primary Inductance. +/- 10%

LP_TOLERANCE 10|% Primary inductance tolerance

NP 148 Primary Winding Number of Turns

ALG 131|nH/TA2 Gapped Core Effective Inductance

BM 1471|Gauss Maximum Operating Flux Density, BM<1500 is recommended
BAC 581|Gauss AC Flux Density for Core Loss Curves (0.5 X Peak to Peak)
ur 1654 Relative Permeability of Ungapped Core

LG 0.16|mm Gap Length (Lg > 0.1 mm)

BWE 17.2|mm Effective Bobbin Width

oD 0.12|mm Maximum Primary Wire Diameter including insulation

INS 0.03|mm Estimated Total Insulation Thickness (= 2 * film thickness)
DIA 0.09|mm Bare conductor diameter

AWG 40|AWG Primary Wire Gauge (Rounded to next smaller standard AWG value)
CcMm 10|Cmils Bare conductor effective area in circular mils

CMA 197 |Cmils/Amp Primary Winding Current Capacity (150 < CMA < 500)
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VS <5 e I i R L R, DR ACTE 2 2 VLIS VIRV
HL AR 2 B 3t J X S L LA A

EAE Y AT, EMIUEYK 28 10 PHAT 2 BCE AR N
P AT, MY A IERRIDC 2 — i i,
Al WL BH/ Filterfuse 2 I8UCE AT 57— M S N4k |

X NFIWIRBETE,  — R P P B A AL
T DK 11 W EER Ay . AR, an 1 A8
T FilterfuseWiitf, B DA T1 W, A RHA 5
B, AT

eI IR A BETE R LE Tl AR ] i 16 27 A — A AR A AT
PLSGEEMIPERE . L AR A9 T—/NEMI “iEam|]”
(EMIFL A AT 7E W Sl A nT LAt , [tk —

B A2 T IR 52 T3 30— 1%, DA A AR
SrAR TR L o ATV T 98 AR AN I AN [ g S
0L N A G A . FR2BEH] TR E AL
FSE R Un e G FE AN FA A

586% — RIRTH RBP3|MEBEHIER

LinkSwitch-LP7E5% 5 | RIS 8% 5 | 0 2 T) 75 B — AN bt
(0.1 uF/50 VHLZE . ML DR 20 % B 22 N Z5UZ J2
W 5 L 2%

BB ET BRI S i R )
FEL BEL 20 T 9 2% i e 8 20— W 6 i R BRI RS FE A AR OK
(RS o W R R AR N [R] 1) — AR, Lt
IN4007 . fi'E G4 AR UE(E 250.33 uF/50 Vo R
e A R HL A T DL PR R A R T

B A FE BHRUANR2ZL AR T — NP TR R 45, 0l
HURSREAT BEAE,  ANIMTRE B 85151 BRI L PR $5 7E1.69 Vo
XL AR (e B AR A S AR 2, (EIL BB R
I HR P T U R R /N BA L Al e 20 i tH 8 28 b Al 7 —
B ChRvfE PG s MRS IIE LR PR e
(REDRnRIIRENEIERE S L SECLTINER NP
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312 %m SRLIE z sh3 PR
1N5817 to 1IN5819 Schottky 20-40 1 Leaded Vishay
SB120 to SB1100 Schottky 20-100 1 Leaded Vishay
11DQ50 to 11DQ60 Schottky 50-60 1 Leaded IR
1N5820 to 1N5822 Schottky 20-40 3 Leaded Vishay
MBR320 to MBR360 Schottky 20-60 3 Leaded IR
SS12 to SS16 Schottky 20-60 1 SMD Vishay
SS32 to SS36 Schottky 20-60 3 SMD Vishay
UF4002 to UF4006 Ultrafast 100-600 1 Leaded Vishay
UF5401 to UF5408 Ultrafast 100-800 3 Leaded Vishay
ES1A to ES1D Ultrafast 50-200 1 SMD Vishay
ES2A to ES2D Ultrafast 50-200 2 SMD Vishay

# 8. LinkSwitch-LP W5 2 At FH i) — R

TRANSFORMER SECONDARY DESIGN PARAMETERS (MULTIPLE OUTPUTS
1st output
VO1 6|Volts Main Output Voltage (if unused, defaults to single output design)
101 0.333|Amps Output DC Current
PO1 | [ 2.00 |Watts Output Power
VD1 0.5|Volts Output Diode Forward Voltage Drop
NS1 12.00 Output Winding Number of Turns
ISRMS1 0.668 |Amps Output Winding RMS Current
IRIPPLE1 0.58| Amps Output Capacitor RMS Ripple Current
PIVS1 36| Volts Output Rectifier Maximum Peak Inverse Voltage
SB150,
Recommended Diodes UF4001 Recommended Diodes for this output
Pre-Load Resistor 2|k-Ohms Recommended value of pre-load resistor
CMS1 134 |Cmils Output Winding Bare Conductor minimum circular mils
AWGS1 28|AWG Wire Gauge (Rounded up to next larger standard AWG value)
DIAS1 0.32|mm Minimum Bare Conductor Diameter
ODS1 0.72|mm Maximum Outside Diameter for Triple Insulated Wire

[ 9. IRGLEB 7 K TH S50, IR =

BT - Wi —RERROFBAMER

V2 1.25 x PIVS. JAPIVSH LU Be il b M AR s 2K
B S E R N ZHER

I > 2 x Ioo HT 8 AR A BRI AUE fEL, T, %
HH L

AN, #8HIH T — 8 LinkSwitch-LPYE 1 idE & 1) 1 e 5
FOBPR A WA fEE R A, R AT
REIE IS [ P I 18] (¢ ) LB AR o LinkSwitch-LP
B RAK AR AR DL 7 ok R SO I A 1) (I
K9 .

39 5 B D AL B, A L AR R e R T O R T AEZY
1~3 mAR BT [HAEERE, BAEFEN T

ARG R, VEHCH L LA I B 255 2% 18 A 3
Ty Jeas a8 Hh L R A AL 2K

8L —Hilh R FAERE

ERE T TR R R TERURE RS
L2 1 S0 MR K T2 TR ek (AR
WS H WA B B AR TR U
BH WA L, M. R MR T A
FH, SRS AR AT R T 1
BRI EIT, LA AR L . SR T B4R
HEAR 2 6 A T e K L

ESR##&

fEFIMRESR GHRIESEROEELD AR RIA . S th TR0
LA ESRA N K AR REL, LU 55 T ISP XESR .
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R F{E™

FerPISP BETHRAS T AR IR SRR BT S HL F
HH A R IR e A FRL AL o

AR TR RT3

A IR S M Se e LA A Bt i -+ AT
SR s ] e BRI BT AT S AL L 7]
HIZR o L JA] H A2 SON L E G4 ER IR O N AR Se P
AR A DRI SR i R R IR S o
TENIR SR IR A RGN . BAEEHT
A7 (R BE T 22 o NRE G P Rty DR DA IR 2 AR
PRI A o AT i S8 2H 0 s i I LA )
B2, I S E IS T AT A I R H
aE WEREFF B R W B S, WAL JER PR
IR AL L A SR o

Bt I ) B AT TS K, A LinkSwitch-LPH B vHIAR
Syl /N T 150 mW IR 2B BT FEEK

TR JEFFABE VT, R KB R BN 190 uHIf I 7] FE
72 /bEIA 30 pF.

FRESRIRE
LinkSwtich-LP¥) ) TAE 7 s AR H o7 A2 i i gy
(I o DA T BB e 5 ) 2, A TS 28 R e G 4
J% B, BAE T 150085 7(150 mT). SR k7595 I FH AR
A B B R L i ] LUSEAS LW B & A o ]
P A e s BEvE AFLE S e ORI A5 8, EAE BT B e
BN LA A5 22 B IR A PR 2SR, 2 e i
REREAT A0 AR VEAS A A o

FEFFAL HLES P I SRALZS U A o) B s v A B vl g2 7 2
TR o AESETFOL Y, FIAL AL T DS AN R A
RIS, LRI SRR R R (K 7

RETERTT
LinkSwitch-LP7™ i 251 Fp AN [F L5 1K) b A8 HAT AR R K40
PR, AR T AEIARAN DRI AT AN R (4 e DR
REJT o JAE AT LASR Ryl v (RGP, A AR (22 T A 8L
AT AL AN [7) FA i L T R A0 4 P s

T VAV R, B SEATRL T AN SR R
BN H TG B AR R 2 et . XA R T
PI/A w] ¥ E-Shield bt Wi 56 41 Hi AR K FEIKEMIL.

FEOHHY T — ZR A1) e HE R R R AT AR B FLRE T I )
LinkSwitch-LP#31F . S 1028 R »evh BLA S it FL BELBE
i O s A T B e et 7 D o

A I IR F TSIV e X T [ — M T2
M b BRI O T ARMEBETE) V& PR R
Z, b RSNV B OC. WIE gk, A BRI
T AN g T LIOE Y ) S5k RS L. S, A
VB AR HL FR 2 K r, BEA WP S HENES: Tl s, 1
MEMIPERES AR 2,

VERE b v A s 4% 0 AR ABOE A8 i B SR A IR 0 B
e DI, FEMCEAF BT I U T B e 4], [
WE 1057, FAEIRE K (D5) .

55 FfR T E S AR a1

BT R B V1A 1 — A FH T s vl 1 7 Fe 2 LR
N RS S FRLOR S FUR BN, SR N6 V, LR E
330 mAfiTH . XA Y AR TEHIZANH
PRABETE o e S S A2 A DA s B R0
AP TR 2% K AR UE I EE 1 6 0 it K E-Shields i A K i /2
CISPR-22EMIZIK . TEAH AR LR &5 I 275 iR A .
BT A S LA R 2 E5 40 . W R BSR4 pU s
Lk (9 s A DVEART, AT LR 2 e
SR L RH 2y e 00 7 VR0 S I AR . X4
Dhz/NT2 WISk, B A /NS5 (1) LinkSwitch-LP
B, B T I R R R R MU R

K104 55—/ Mg es Wi 70 Fe 2% FRUR I BT 8 1. Nl o8
TG, M A9 V. 220 mARIER . %%
[FJRE A — AN JEFF A7 F B BT R i B S 2L 1) AR
RS T3 TR) O I SRR i T o A ] E-Shields J5 i A AT H:
EMIZERAY A O R AT5 3R 2 CISPR-22 [ 4K I
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D1 L1 o5
1 220uF R4 9V,
1N4937 3.3 mH UF4002 g
L > EE16 25V 3kQ 0.22A
(]
C1 >3
90-265 10 uF 3>
VAC 400V ] 6 T o
. RTN
N D5
D4
ot 5 INd00s |
S Rl
36.5 kQ
) ) c4
LinkSwitch ——=0.33 uF
Ut 50 V
LNK564P < R2
iFJ_ $3ka
v
Pl-4145-101005

K 10. 18 HH i RBARMEAS LS99 V. 220 mA S H 1% o

XN R B O A XM EMITE BEHEAT T 04k . ml AR 2 FOFNH T AN F % H s L AL 2L 2 TR I P AR T 2% IR
LinkSwitch-LP Z 51 AT Lk 31 [ 2y 2 5 [ 0] H % 1) e 356 SRR B O B Se 4 FL BH 2y IR AR EUA . V17, PCBAI R
Oy HEAT R B DLSRE A RS oK o I e m] LU HE K S 4 45 SMEMIMYERE, AR B vh i 28 a0 20 EMIYE B
AR LinkSwitch-LP#s A4 LG AL 500 HE D 285K R TH IR EINS

R2(PIBEAE A 38 H fE P o EAE RS s 7R Dhik

B 2S5, LinkSwitch-LP W] DLRAEE LA R
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v, (V) I, (A) P,(W) | LNK-LP A ESE V. (V) R1(kQ) | R2(kQ)
4 0.325 1.3 LNK562 A 63.45 24.61 3
4 04.25 17 LNK563 A 63.45 24.61 3
4 0.5 2 LNK564 A 63.45 24.61 3
5 0.26 1.3 LNK562 A 76.95 30.75 3
5 0.34 17 LNK563 A 76.95 30.75 3
5 0.4 2 LNK564 A 76.95 30.75 3
6 0.21 1.3 LNK562 A 90.45 36.88 3
6 0.28 1.7 LNK563 A 90.45 36.88 3
6 0.33 2 LNK564 A 90.45 36.88 3
7 0.18 1.3 LNK562 A 103.95 43.02 3
7 0.24 17 LNK563 A 103.95 43.02 3
7 0.28 2 LNK564 A 103.95 43.02 3

7.5 0.17 1.3 LNK562 A 110.7 46.09 3
7.5 0.22 17 LNK563 A 110.7 46.09 3
7.5 0.26 2 LNK564 A 110.7 46.09 3
8 0.16 1.3 LNK562 B 78.3 31.12 3
8 0.21 17 LNK563 B 78.3 31.12 3
8 0.25 2 LNK564 B 78.3 31.12 3
9 0.14 13 LNK562 B 87.3 35.86 3
9 0.18 17 LNK563 B 87.3 35.86 3
9 0.22 2 LNK564 B 87.3 35.86 3
10 0.13 1.3 LNK562 B 96.3 40.77 3
10 0.17 17 LNK563 B 96.3 40.77 3
10 0.2 2 LNK564 B 96.3 40.77 3
11 0.11 1.3 LNK562 B 105.3 44.86 3
11 0.5 17 LNK563 B 105.3 44.86 3
11 0.18 2 LNK564 B 105.3 44.86 3
12 0.1 1.3 LNK562 B 114.3 48.95 3
12 0.14 1.7 LNK563 B 114.3 48.95 3
12 0.16 2 LNK564 B 114.3 48.95 3

2 9. AEHFRMERS )L e 1 LUK 2y t1 HE s B MRS LA A D Link Switch-LPas (111 15 HE FH 4 10 #5175
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LinkSwitch-LP {5/ ESSEi%it
TESA

AT B AREIE T 41 R EERARAL 11

N EVEE — 96 H R
Wit — 6V
i ER — 330 mA

B AR BOHBOE ] T LA, DAY BRE 20
W2 I RGeS o

5 0
WDG #1 o 7 Secondary WDG #4
Bias 0.5 mm
0.2 mm 8 Turns
25 Turns 6 Triple Insulated Wire
4
2
WDG #2 . N/C WDG #3
Primary Shield
0.14 mm 0.25mmx 3
108 Turns 2 8Tums
1 o
Winding | Turns | Start Pin | Finish Pin |Direction of Winding
Bias 25 5 4 Counter-Clockwise
Primary 108 1 2 Clockwise
Shield 8 NC 2 Clockwise
Secondary 8 7 6 Clockwise
PI-4141-101005

60 Hz 14>4h,

YRR M1-251BZE 1000 VAC

4-53| B
MR = .
BN Fasmans | 2 ;“OHO ilj % at

z
Z35|#2)
BRI FRBSEAFE | 300 kHz (min)
VLR 3|R7#0
simesge | /O MH (max)

I 11, A5 a8 A 1 HRF P J

2 10. A ARA R AR PERRS

<+— |solation Tape 3T

Barrier Tape 2 mm

P1-4142-110705

7
Secondary 6
0.5 mm Triple
Insulated Wire 8T 7 <+— Isolation Tape 2T
2 [
1= I@OCO000C00000
Shield )
0.25 mm Tri-filar 8T 7 <«— Isolation Tape 2T
2
) Key:
Primary Mechanical start
0.14 mm 108T of winding
1 . (Also denotes
positive polarity end)
Isolation
4 / Tape 2T "‘ Mechanical start of
& rcverse winding
: <
_ '\ (X} Positive Polarity end of
02 B|a325T reverse winding
.2 mm

K 12. A [ ASA IS8 20 454 1K
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B — B N PSS — 95 FFRA A
Wi —9v

LEEB W — 220 mA

A s A BAe e T N ZORAA BT -

B AR BOHBOE ] T LA, DAY BRE 20

W2 I RGeS o

5 [ ]
WDG #1 07 Secondary WDG #4
Bias 0.5 mm
0.2 mm 12 Turns
25 Turns 6  Triple Insulated Wire
4
2
WDG #2 - Cut WDG #3
Primary Shield
0.14 mm 0.25 mm x 3
108 Turns 2 8Turns
1 ®) |l PI-4143-092205
Winding | Turns | Start Pin |Finish Pin |Direction of Winding
Bias 25 5 4 Counter-Clockwise
Primary 108 1 2 Clockwise
Shield 8 NC 2 Clockwise
Secondary 8 7 6 Clockwise
PI-4143-101005

W 13. 5 [ 25BHT H R R PR ]

60 Hz 144,

YRR E M1-251HZE 1000 VAC

4-58| Bt
MR ‘o
2(E 1N ARy | 27 MHE5%at
=3 12) 100 kHz
ERSTEE FTELZEFIEE | 300 kHz (min)
DR 3| B7F0

3| pIesTE 70 uH (max)

% 11. A5 asB g HAFF R

<«— |[solation Tape 3T

7
6

|| f=0@0c00ccocoood

Secondary f
0.5mm TTW 12T 1
/
Shield
0.25 mm x 3 8T / 7
2 /
Primary
0.14 mm 108T
1
4

5
Bias
0.2 mm 25T

Barrier Tape 2 mm

P1-4144-110705

<+— Isolation Tape 2T

<— |solation Tape 2T

Key:
®
(]

&

Isolation
Tape 2T

Mechanical start

of winding

(Also denotes
positive polarity end)

Mechanical start of
reverse winding

Positive Polarity end of
reverse winding

K 14. ZF L #$B RIS 2H 45447 1K
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BREAMERESR. @WIE 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 (ii) 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 PI logo, TOPSwitch, TinySwitch, LinkSwitch, DPA-Switch, PeakSwitch, EcoSmart, Clampless, E-Shield,
Filterfuse, Pl Expert and PI FACTS are trademarks of Power Integrations, Inc. Other trademarks are property of their respective companies.
©Copyright 2006, Power Integrations, Inc.
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Main: +1-408-414-9200
Customer Service:

Phone: +1-408-414-9665

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

FE(EB)

Rm 807-808A,

Pacheer Commercial Centre,

555 Nanjing Rd. West

Shanghai, PR.C. 200041

Phone: +86-21-6215-5548

Fax: +86-21-6215-2468

e-mail: chinasales @powerint.com

PEGEID
Rm 2206-2207, Block A,

Electronics Science & Technology Bldg.

2070 Shennan Zhong Rd.
Shenzhen, Guangdong,

China, 518031

Phone: +86-755-8379-3243

Fax: +86-755-8379-5828
e-mail: chinasales @powerint.com
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Rueckertstrasse 3

D-80336, Munich

Germany

Phone: +49-89-5527-3910

Fax: +49-89-5527-3920
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Bangalore, India 560052

Phone: +91-80-4113-8020

Fax: +91-80-4113-8023
e-mail: indiasales @powerint.com
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Phone: +39-028-928-6000
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Phone: +81-45-471-1021

Fax: +81-45-471-3717

e-mail: japansales @ powerint.com
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Phone: +82-2-2016-6610
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