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ENTER APPLICATION VARIABLES AN40 Example
VACMIN 85 Volts Minimum AC Input Voltage
[VACMAX 265 Volts Maximum AC Input Voltage
fL 50 Hertz AC Mains Frequency
VO 6.00 Volts Output Voltage (main) (For CC designs enter upper CV tolerance limit)
10 0.33 Amps Power Supply Output Current (For CC designs enter upper CC tolerance limit)
CC Threshold Voltage 0.00 Volts Voltage drop across sense resistor.
Output Cable Voltage Resistance 0.17|Ohms Enter the resistance of the output cable (if used)
PO | [ 2.00|Watts Output Power (VO x IO + CC dissipation)
Feedback Type Opto Opto 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 No No Bias winding can lower no load consumption
Clampless design (LNK 362 only) Yes Clampless Clampless design selected. Verify peak Drain Voltage and EMI performance
n 0.64 Efficiency Estimate at output terminals.
z 0.50 0.5 Loss Allocation Factor (suggest 0.5 for CC=0V, 0.75 for CC=1V)
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

K13, LinkSwitch-XT 1% t1 245 1 b HH A% 18 111 ¢

®

EDOWER

A B11/05



R F{EE

AN-40

EERG. REHX R HERE
EFEEOPTR I B S S Bt (IR e s T, ol
HFEE0FT s DRSS R BBt QR Bt T3 i &
SR SR AT A Bh ek B it L . DRk as
B RS N P M, AN R A i s 22 2% T LA I
() AR KGR o IR AN B A5t R I 3 mT A S BRCV/CCHf H
Fitko 2 WAR3HRIANE S BSR4 o

B TFT7R A AXAT CV SR K el A S B vt . ROUi ] 1
FECVAICV/CCNH S RELE AR (i 7e . B9 24 i A
T E S AT CVESR N 2 2% i iR K

BT e RS TGRS 72, et AR wT LAAT I A B 4%
Mo B LLLESN S LinkSwitch-X TS AL, M PRAG 4%
ANHEH TN FE . —BORYE,  ShmE L4 T LUMEA— A
BEG A RALT ], LASGEEMITE RE

Bt DA N T2.5 WHIBEHE AT LA LA AL R
T FFA LB T LA R AR TR H A AL, (HIX
R R B B T4 PR AR IS S A BRI S ML “ A
Jeas gkl oy 7 MIVEAN T 4H .

T E KR TS W, ARBORIEAF e
Beike WS OB A

b PR (AR S 30T LAYEPT Xis Vet Sk (¥ LinkSwitch-XT
BT T ) N AR S AN B BE TN CILEE3)
24 — %1% LinkSwitch-XT. V.. V.. V

DS D

Z W LinkSwitch-XTH I F M P R, WAEH A"
FENE &b 78 KN B e v 5K ) it o R B A &
LinkSwitch-XT#:AF o

RSTHISREEBE. V., (V)

WS HOh IR G 58 21 v s e AR s 3% I WD IR R I L (HE B
AR IR O BRI GSRAL E T R L
B (HINS0 Vo (LR IRt nI 9 N3 120 V, XA T3k

JE I LinkSwitch-XTs A4 0] DAHE iy HL 8 5 H D) %2 e
—ORE, SCIEEUE A 80 VEEATHEE, AT B AT L
WA RZ I, R ZEREK A 5 T0.61f) FBRAE . X T
THA BRI,V IR R AT X 4 K I R T
Vo[RS I E e 2x 5 DRI B AR L 8 . BRLE, T
TCFA R T, N80 VIS R . AR
SR8 DN e s P P P B RS o o R BV (B R B T
Mrie, TR RO H R IS M e

LinkSwitch-XT Si@RERB — FRBE, V, (V)

W HA LinkSwtich-XTH AR (8] 1)1 35 i@ i . 40
RO TTRE N R, WMBRCE BTBRIME N 10 Ve I
AAE M, A BRAERI AT .

Ml —HREE@BERE, V, (V)

FoN (D AR AT IR i R . W RS
EBAEERE, X T MR A IUEO.5, X TPNG;
BAEHE NV BOE IBRAE 0.5 Vo

THHESIMSURERSEEBRILES. K,

MK AN TN RRIES Tl LRI, KA i
P 43 AR A IO LA (K)o MK MK T IR R AR
HE I AR KA MOSFET K I ] 5 2 2%
TR SR L E (K. K BN IZE0.6 < K< 6/
N WA I, AR RAR R B N RS
A R Al . KGBUECR T 1, FIEAELLS VACIH
TARAEARIEEL T ARy 30, AR A 2 FEMIZTR,
e 7530 SR AR

SR A S AT LB ek LinkSwicheXT
RN 3] JLEL

3% — IRERHTEEEUCTEE, BAA. L. A
BW. M. LEN,

BSEYEERAA, (cm?)

HOERIEREIREAL, (cm)

T SBRMELSFMERADA, (nH/turn?), BREEH
BW(mm)

ENTER LinkSwitch-XT VARIABLES

LinkSwitch-XT LNK362 LNK362 User selection for LinkSwitch-XT

Chosen Device LNK362

ILIMITMIN 0.130 |Amps Minimum Current Limit

ILIMITMAX 0.150 |Amps Maximum Current Limit

fSmin 124000 |Hertz Minimum Device Switching Frequency

142fmin 2199|Ar2Hz 12f (product of current limit squared and frequency is trimmed for tighter tolerance)
VOR 80|Volts VOR > 90V not recommended for Clampless designs with no Bias windings. Reduce VOR below 90V
VDS 10|Volts LinkSwitch-XT on-state Drain to Source Voltage

VD 0.5|Volts Output Winding Diode Forward Voltage Drop

KP ‘ ‘ 1.03 Ripple to Peak Current Ratio (0.6 < KP < 6.0)

[l4. LinkSwitch-XT & 11 #% 1 LinkSwitch-XT A5 5 [F1 5 7
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EE1616 = <55W <7W
EE19 = <56W <7AW
EF20 = <6W <8W
EF25 = <6W <9W
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ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES

Core Type EE16 Suggested smallest commonly available core

Core | I EE16 P/IN: PC40EE16-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/TA2 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 L >2or L <1 not recommended for Clampless designs with no Bias windings. Enter L = 2
NS 1 Number of Secondary Turns

NB N/A Bias winding not used

VB N/A|Volts Bias winding not used

PIVB N/A|Volts N/A - Bias Winding not in use
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X TFHEZEE, B, (Gauss)
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JEB, ZL T 150075 (150 mT). KAk 5 24 F br vt
(978 i e 2B P32 T 20k T DA AS -V B ES Ae  o
WA IR E T, BN ISR E S S 5
A R 2588 O T KR RE . b e AR R 8 B TAEAE
e PRI R, ELAE BETT AT B 2 A LU 4 20U
AEFEEl FRAR PR, O A P R AT A VA
FfN o FEFA FL i A T A ZS U A T 1 i 8 P 2 T i
ST AR . AEURNS UL, AT A R LA R AR
TR EZE, LA R EE R A (K . AN UCR A = T
30001 41300 mT) i i 25 %

HEAE R R U R AR S s 2 R4 .

N, — WG P 5L

A, (nH/T?) - — UG5 R i L5 R0 P Sk

B, . (i) — WA eI Ze P (AT i il % S (0.5 X U
(EEIlELE)

ur — ARG O A X G 5

L, (mm)—< B KJZ (L, > 0.1 mm)

B, (mm)—S5CE S0 CUnSRAE ] 7 #4508, P4REIRAT
[ 58 FE B 4% FEAE D

O, (mm)— i KIHIRGEN LAt (WFRALZZ)

INS (mm)— MU R 482 2 )R (= 2 X HaZg )2 )

DIA (mm)—#R&k 1) H A%

AWG— W RS 1) FEFMG Cln vt 5 I 2 A A P ol

FrRUEZeqe 2 8], WAE RN T 26D
CM (Cmils)— LAJ5 %5 5ok B4 (1448 S5 20 T AR
CMA (Cmils/Amp) — ¥ Se 4 HL I % (150 < CMA < 500)

AL T e B EE T DLAEBE TR AG 1Y) “AR IR
B SH W E (K6 .

58 —HIAREER

BN IR W TR N B A R U A I 2 A
SEWrooAE e DL — N ars s PRES 22, ] HIPI
Filterfuseti Ko DI, i\ HBEIH] IR A DR IG 22 48 1,
—FRCESRAE R BN BRI, B AR R A AT
WA DR A IR L Rk K o SR Filterfuse PR 4514
NPTV AN N N1 PR VK = WD A3 E AN S (et
PR ANHRHROR L (R AN B A o AN AT R0,
i 5 LR TR AR 25 K4 156 R LU A Filterfuse & 75 7]
DLEERZ . HE D26 iy 172 WA D ‘B SR 4 1) A7 e vl
AR 54—, DU AL S EMIIR .

TRANSFORMER PRIMARY DESIGN PARAMETERS \

LP I | 2563|uHenries Typical Primary Inductance. +/- 10%

LP_TOLERANCE 10|% Primary inductance tolerance

NP 135 Primary Winding Number of Turns

ALG 140|nH/T"2 Gapped Core Effective Inductance

BM 1479|Gauss Maximum Operating Flux Density, BM<1500 is recommended
BAC 624 |Gauss AC Flux Density for Core Loss Curves (0.5 X Peak to Peak)
ur 1654 Relative Permeability of Ungapped Core

LG 0.15/mm Gap Length (Lg > 0.1 mm)

BWE 17.2|mm Effective Bobbin Width

oD 0.13|mm Maximum Primary Wire Diameter including insulation

|INS 0.03/mm Estimated Total Insulation Thickness (= 2 * film thickness)
DIA 0.10|mm Bare conductor diameter

AWG 39/AWG Primary Wire Gauge (Rounded to next smaller standard AWG value)
CcM 13|Cmils Bare conductor effective area in circular mils

CMA 242|Cmils/Amp Primary Winding Current Capacity (150 < CMA < 500)
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R R IR S EMIBYE B i | 1

6. JEFEIFNL I AN ST (L H B B v I R % A 1 I 3

®

EDOWER

A B11/05



ik ] AN-40
i) RCD#H{iL REEHM
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RIBS s ﬁﬁﬁF“E k st e
1N5817 & 1N5819 HisE 20-40 1 S| B Vishay
SB120 & SB1100 HigE 20-100 1 SIH Vishay
11DQ50 & 11DQ60 HisE 50-60 1 S| B IR
1N5820 & 1N5822 HAE 20-40 3 SR Vishay
MBR320 Z MBR360 | H4s& 20-60 3 Bl IR/On Semi
SS12 % SS16 HisE 20-60 1 SMD Vishay
SS32 % SS36 HiE 20-60 3 SMD Vishay
UF4002 Z UF4006 HBPRE 100-600 1 Gl Vishay
MUR110 Z MUR160 | #8kiE 100-600 1 S| B On Semi
UF5401 & UF5408 B IRE 100-800 3 5|H Vishay
ES1A = ES1D HBRE 50-200 1 SMD Vishay
ES2A = ES2D HBIRE 50-200 2 SMD Vishay

8. LinkSwitch-XT 87 2 A i — 428

TRANSFORMER SECONDARY DESIGN PARAMETERS (MULTIPLE OUTPUTS)
1st output [ \
VO1 6.00|Volts Main Output Voltage (if unused, defaults to single output design)
101 0.33|Amps Output DC Current
PO1 | [ 2.00|Watts Output Power
VD1 0.50|Volts Output Diode Forward Voltage Drop
NS1 11.00 Output Winding Number of Turns
ISRMS1 0.68|Amps Output Winding RMS Current
IRIPPLE1 0.60|Amps Output Capacitor RMS Ripple Current
PIVS1 36.45|Volts Output Rectifier Maximum Peak Inverse Voltage
UF4001,
Recommended Diodes SB150 Recommended Diodes for this output
Pre-Load Resistor 2|k-Ohms Recommended value of pre-load resistor
CMS1 136.99|Cmils Output Winding Bare Conductor minimum circular mils
AWGS1 28.00 AWG Wire Gauge (Rounded up to next larger standard AWG value)
DIAS1 0.32|mm Minimum Bare Conductor Diameter
ODS1 0.78/mm Maximum Outside Diameter for Triple Insulated Wire
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RN RiERE AN-40
i LH R CV Only
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AN-40 R F{E™
FEEDBACK COMPONENTS

1N4003 - Recommended diode is TN4003. Place diode on return leg of bias winding for optimal EMI. See
Recommended Bias Diode 1N4007 LinkSwitch-XT Design Guide
R1 500 - 1000 |ohms CV bias resistor for CV/CC circuit. See LinkSwitch-XT Design Guide
R2 200 - 820 |ohms Resistor to set CC linearity for CV/CC circuit. See LinkSwitch-XT Design Guide
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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 PAR-

TICULAR 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, 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 2005, Power Integrations, Inc.
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