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Total Product Support

The total product support kit includes the following materials:
Data Book and Design Guide
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You can also find more information on the link shown below
www.powerint.com/designsupport

Applications

Comprehensive Microsites

Power Integrations’ power conversion ICs cover power ranges from
a fraction of a watt to over 200 watts to address a wide range of
applications. For details, visit our applications microsites:

Audio Chargers/Adapters:
http://www.powerint.com/applications/audio.htm

Cell Phone Chargers/Adapters:
http://www.powerint.com/applications/cell_phones.htm

Cordless Phone Chargers/Adapters and Base Stations:
http://www.powerint.com/applications/cordless_phones.htm

DVD Player Power Supplies:
http://www.powerint.com/applications/dvds.htm

Offline LED Power Supplies:
http://www.powerint.com/applications/ledlighting.htm

Major Appliance Power Supplies:
http://www.powerint.com/applications/major_appliances.htm

Motor Control Power Supplies:
http://www.powerint.com/applications/motors.htm

Standby Power Supplies:
http://www.powerint.com/applications/pc_standby.htm

Power over Ethernet Powered Devices:
http://www.powerint.com/applications/poe.htm

Set Top Box Power Supplies:
http://www.powerint.com/applications/set_top_boxes.htm

Small Appliance Power Supplies:
http://www.powerint.com/applications/small_appliances.htm

Utility and Power Meter Power Supplies:
http://www.powerint.com/applications/meters.htm

Industrial:
http://www.powerint.com/applications/industrial.ntm

LCD TV/Monitor:
http://www.powerint.com/applications/lcdmonitortvs.htm




Design Simplification

Enabling Predictable Success High Voltage Full-Featured

Power Integrations helps designers reduce the complexity of their power supply design MOSFET PSU Controller
and achieve more predictable success.

Our highly integrated ICs eliminate components from power supply designs reducing board,
layout and assembly costs and improving reliability.

We combine a high-voltage MOSFET switch with a controller on a single chip to provide key
power supply functions, such as:

— High-voltage start-up

— Short-circuit and open-loop protection

— Programmable current limit

— Line undervoltage and overvoltage protection

— Output overvoltage protection

— Accurate overtemperature and overpower protection
— Soft-start

— Feedback compensation

— Remote on/off

Reducing Component Count
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EcoSmart Innovation

Enabling Energy-Efficient Power Supply Design

Using the IC products from Power Integrations, manufacturers are able to offer highly energy-efficient products which meet all
current and proposed standards for standby energy consumption around the world.

Our ICs with EcoSmart® technology dramatically reduce standby and no-load energy waste by up to 95 percent.

As of January 2008 products based on our ICs have saved consumers more than $2.8 billion and continue to save at a rate
of more than $1 million every day.

The Green Room
Visit the Green Room at www.powerint.com/greenroom for the latest in energy-efficient design including:

— Energy efficiency regulations: searchable by product, geographic region or regulation name
— Application specific design tools: data sheets, application notes and reference designs

EcoSmart: Saving More Than $1 Million Every Day in Applications Worldwide

VCR
$2.70/yr

——  gn)/n}
$8.36/yr

Set-Top Box
$4.26/yr
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Technology Innovation

Sample Reference Designs With Low Standby and No-load Energy Consumption

Application

AC Adapter

AC Charger

AC Charger/Adapter

AC Charger/Adapter

AC Charger/Adapter
AC-DC Power Supply
AC-DC Power Supply
Appliance/White Goods
Cordless Phone Adapter
DVD Player

DVD Player/Set-Top Box
DVD Player/Set-Top Box
Inkjet Printer

LED Bulb

LCD Monitor/TV Adapter
LCD Monitor

Meters

Motor Drive

*Code of Conduct on Efficiency of External Power Supplies

Reference
Design
EP-89
EP-85
RD-157
RD-158
RD-159
RD-91
EP-34
EP-48
RD-83
EP-29
EP-32
RD-115
EP-93
RD-131
EP-33
RD-142
RD-138

RD-128

Output PI?'llj[;:tt (:mw No-ll’tl)"a?it(W)
Power Voltage(s) 115V | 230V | 115V | 230V
2W 6.2V 0.62 0.57 0.067 0.11
2W 6.0V 0.62 0.57 0.12 0.17
2.78 W 5V 0.73 0.72 0.028 | 0.032
5W 5V 0.73 0.720 | 0.042 | 0.046
24W 8.0V 0.75 0.72 0.023 | 0.028
12w 12V 0.75 0.65 0.085 0.14
30W 12V 0.67 0.59 0.18 0.29
1.44 W 12V 0.75 0.70 0.106 0.15
1.6 W 7.7V 0.62 0.57 0.16 0.22
11w 33V, 5V, £12V 0.73 0.69 0.02 0.028
25 W 33V, 5V, 12V, 24V 0.66 0.63 0.065 | 0.078
75W/13WPK| 33V, 5V, 12V, -12V 0.7 0.66 0.06 0.11
32W/81WPK 30V 0.72 0.69 0.16
3w 10V, (9-15V) 0.492 | 0.422 | 0.321 0.397
45 W 12V 0.67 0.56 0.17 0.23
35 W 5V, 12V 0.41 0.40 0.15 0.20
1.2W 5V, 12V 0.54 0.52 0.125 | 0.160
36 W 12V 0.748 | 0.682 | 0.125 0.28

*“*California Energy Commission

N/A = Not Applicable

An extensive list of tested, energy-efficient reference designs and circuit examples are available on-line:
Design Examples - www.powerint.com/appcircuits.htm

Energy
Star
EPS v2.0

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

Meets
1 Watt
Standby
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Pl Expert

Pl Expert software takes a user’s power supply specification and automatically determines critical components (including transformer
specifications) needed to generate a working power supply design. Optimization choices for cost or efficiency are included to deliver

designs that address specific needs. The Pl Expert software is available for download at: www.powerint.com/designsoftware.htm.
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P
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e
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Product Features and Benefits

Comprehensive Fault Protection - Simplifies Design and Improves Reliability
— On-chip hysteretic thermal shutdown with auto-recovery

— Control loop fault protection is independent of bias voltage

— Protects entire system: device, PC board, magnetics and output rectifiers

Shutdown  ~140°C §  Ave.Output
/ 1 Power A
o 140 : 100%
1 Directly detects
% loss of feedback
] signal - independent
% of bias voltage
2 el 75 °C Hysteresis 3% JO
Fault applied Fault removed 3 ??—:
; ; ; ' Fault Applied
0 20 40 60 80 100 - open I°.°p . PI-3946-102307
Time (mins) - short circuit
- overload

Hysteretic Thermal Shutdown QOutput Power During Loss of Feedback

Tight Device Tolerances - Reduce System Cost

— PI'ICs have tight tolerances for current limit and switching frequency. This reduces the output overload power and therefore the power
rating, size and cost for the output rectifiers, transformer and clamp components.

©
[=]
System with Competitor Device C | £20%, fo o £10% §
! | | | | g
i
System with Competitor Device B 1 £12%, f oot £10% \ ’
System with Competitor Device A
Requires over-rated
power components
System with Pl Device (no I?f parameter) LT : £7%, fosc for reliable design.
System with PI Device (with If parameter) Pf: £11%
0% 50% 100% 150% 200% 250%
Variation in Flyback Converter Output Power Capability Over Device
Tolerance Range (Normalized to Rated Output Power)
Frequency Jittering - Reduces EMI and EMI Filtering Costs
— Enables smaller, lower cost filter components
80 2 80 g
70 2 70 2
8 8
60 & 60 g
EN55022B Limits EN55022B Limits
S 50 i - 5 S 50
g ok AT | Y S AR
Al W] 3 oSO \
= I 1 L 0\ S ] [ Il THISHOELITT gl AQP
—g_ 20 |t i '.l-!’". !li IL |1 | | 11 \kv_ W _E 20 I .l - L “ i 1{-, "a’%'“ ‘llll‘g. . \/ \_Ll
E RN | A £ IR 7S
" U O Lk 1o (AT
o VL I'p.-|l|. 0 W L I\.x.’
-10 -10
-20 -20
0.15 1 10 30 0.15 1 10 30

Frequency (MHz)

Conducted EMI without Jitter
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Source Heatsinking - For Low Radiated EMI
— Heatsink connected to SOURCE for low radiated EMI

Typical Power Device

Power Integrations Device

EMI Y

Comparison

PCB Copper Area

s 9%
pip-8 (|~ >~

DIP-8 (] j
PCB Copper Area

DRAIN SOURCE

H +~ Connection H +~ Connection
0 E i E

# — TO-220 # — TO-220
S S
| |
N N
PC Board| K PC Board| K

“Hot” Switching Node

Electrically Quiet Node

Package Design/Pin Layout - Improves Reliability

— Wide package DRAIN — SOURCE creepage reduces probability of arcing
— Important for high pollution degree environments and forced air cooling

— Optimal pin arrangement allows compliance with safety agency adjacent pin short-circuit test

— Packages below are RoHS compliant

D-Package

G-Package

=1

C-Type Package
N[

M-Package

g

AL

P-Package

N

C-Type Package
JULILL

[TATI

F-Package

Y-Package

‘ ‘
A%

*

E-Package

UL TR}

B-Type Package B-Type Package
) )
N[ AL -

IANAUAY TATAT
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Product Selector Guide

Non-Isolated
Buck/Buck-Boost
Converters

Isolated Flyback
Main, Bias or
Standby Supply

TOPSwitch-HX

PeakSwitch®

(continuous)

TinySwitch=PK

(continuous)

TinySwitch-Ill

h-LP, Lin

h-Il, Lin

h-XT (see below)

)L

Peak Power

J)

85-265 VAC 0
230VAC O

W
W

T
20w
30 W

Output Power (Open Frame)

50 W
75 W

OW
100 W

250 W
330 W

Low Power Products
Output Characteristic Requirements (Wide Input 85 - 265 VAC)

Linear
Transformer/
Loose
cv/cCc

Tight
cv,cc

Very
Tight
cv/cc
OPTO

I ud ¥

Enclosed 0

- ...
Ccv
|
Tight
cv
OPTO
I

Enclosed 0W
Open Frame O0OW

T
TW
W
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1.5W
1.5W

3W

45W

3.7W
4.7W

5W
85W

6W
11.5W

6.5W
15W

T
8w
18W

10w
215 W

12w
25 W

14w
285 W



IC Product Tables and Design Examples

Table 1: Very Low Power AC-DC, Non-Isolated Passive Power Supply Replacement (<360 mA)

Output Output
Current! Current’
Product*
MDCM? ccm® MDCM? ccm?
LinkSwitch-TN 230 VAC + 15% 85-265 VAC

LNK302 PN/GN/DN 63 mA 80 mA 63 mA 80 mA
LNK304 PN/GN/DN 120 mA 170 mA 120 mA 170 mA
LNK305 PN/GN/DN 175 mA 280 mA 175 mA 280 mA
LNK306 PN/GN/DN 225 mA 360 mA 225 mA 360 mA

Additional Features:

700 V Internal MOSFET Rating

Self-Powered

ON/OFF Control

Hysteretic Thermal Shutdown

Power Limiting

Frequency Jitter Reduces EMI

EcoSmart Low Standby/No-load Power Consumption

Notes:

1. Typical output current in a non-isolated buck converter. Output power capability depends on respective
output voltage. See Key Applications Considerations section for complete description of assumptions,
including fully discontinuous conduction mode (DCM) operation.

2. Mostly discontinuous conduction mode.

3. Continuous conduction mode.

4. Packages: PN: DIP-8B, GN: SMD-8B, DN: SO-8C.

Design Example 1.1: LinkSwitch-TN - Cap Dropper Replacement for Appliance Control
1.2 W, UNIVERSAL INPUT NON-ISOLATED POWER SUPPLY

LinkSwitch-TN

— 700 V MOSFET for extended line transient withstand

— Current limit

— Auto-restart for open loop protection
— Hysteretic overtemperature protection
— EcoSmart (300 mW no-load consumption)

— Self-powered

Frequency Jitter Simplifies
EMI Filter Design

Direct Sense Feedback
— +5% typical output tolerance on -5 V
— +8% typical output tolerance on 12 V
— No optocoupler required

Twice the Output Current
10 uF D3 i

— Only three parts of Capacitive Dropper
e o8 < R 50V DL4007
820 D1 L1 50V i 215/9 i
L 25w DL4007 1000 uH 8|\ [BP T o
YY"\ | 1 ° Y Y\ Py o
D b S L2 R3 R4
. . C5 <
LinkSwitch-TN 1500 uH 100 uF 3.3k 200
c1 _iL Li c2 ut D2 16V | |
ATWET T 47 ue LNKS04DN MURS160T3G a Q2 3
MMBT3904 MMBT3904
o o
N
cé L
100 uF RE <
16V 51kQ
VR1
MAZS0510M

O
P1-4633-040507

Design Example 1.2: LinkSwitch-TN LED Light Bulb
3 W, UNIVERSAL INPUT POWER SUPPLY

LinkSwitch-TN
700 V MOSFET for extended line transient withstand
Current limit

Auto-restart for open loop protection
Hysteretic overtemperature protection
Self-powered

Current and voltage feedback

provides constant current

output and protection against
| disconnected load

66 kHz operation and
accurate current limit
allows for use of off-the-
shelf inductors

915V,
300 mA
LinkSwitch-TN N
U1
o cp  LNK306DN 0 < Rii N
TR 47uF  TR4TuF 12Q 22 uF = 1ka Q
380 V 380 V D3 v
MURS160T3
; \
1mH RTN
YY"\

Frequency jittering simplifies EMI filter design

P1-4575-102407
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Table 2: Low Power AC-DC Power Conversion (Up to 9 W)

Additional Features:

700 V Internal MOSFET Rating

Self-Powered

ON/OFF Control

Hysteretic Overtemperature Protection

Power Limiting

Frequency Jitter Reduces EMI

EcoSmart Low Standby/No-load Power Consumption

1. Minimum continuous power in a typical non-ventilated enclosed adapter measured at
50 °C ambient,

2. Minimum practical continuous power in an open frame design with adequate heat sinking,
measured at 50 °C ambient.

3. Packages: PN: DIP-8B, GN: SMD-8B, DN: SO-8C. Please see Part Ordering Information.

4. Packages: PG: DIP-8C, GG: SMD-8C, DG: SO-8C.

Continuous Continuous
Output Power Output Power
Product®
Adapter! F?:::ez Adapter! F?::‘Zz
LinkSwitch-Il 230 VAC + 15% 85-265 VAC
LNK603/613 PG/DG 25W 3.3W 25W 3.3W
LNK604/614 PG/DG| 35W 41 W 35W 41W Notes:
LNK605/615 PG/DG 45W 51 W 45W 51 W
LNK606/616 PG/GG 55W 6.1 W 55 W 6.1 W
LinkSwitch-LP 230 VAC + 15% 85-265 VAC
LNK562 PN/GN/DN 19W 19W 1.9W 1.9W
LNK563 PN/GN/DN 25W 25 W 25W 25W
LNK564 PN/GN/DN 3W 3W 3W 3W
LinkSwitch-XT 230 VAC + 15% 85-265 VAC
LNK362 PN/GN/DN 2.8 W 2.8 W 26 W 26 W
LNK363 PN/GN/DN 5W 7.5W 3.7W 4.7 W
LNK364 PN/GN/DN 55W 9W 4 W 6 W

Design Example 2.1: LinkSwitch-Il - Low Parts Count Solution for CV/CC Output
2.78 W, UNIVERSAL INPUT POWER SUPPLY

Frequency jitter simplifies

EMI filter design \ designs are acceptable

For power below 3 W, clampless

Cé
1nF R7 40 V Schottky improves
100V 200 Q

efficiency

L1 T1
1.5 mH EE16 5V, 550 mA
< C
Ry < 820pFi 4 o
D1 D2 Ri 470 kQ 1K
1N4007 | 1N4007 10 kQ 1 c7 | DC
paN —MW\—e ° 680 uF 1~ Output
RF1 10V
10 Q 2
VR1
. 2, ,W, L e ® 2MM5230B-7
Cc1 c2 4.7V
TR47uF ZRi47uF 4 —>o0
85 - 265 400 V 400 V 5

vac || E e IR i

. . Uses only two resistors to control
- NG

1% LmkSL\jv;tch t De* ps 1;59 CV/CC characteristic

LNK613DG  LL4148 < 1%
D3 D4 L
1N4007 | 1N4007 FB
BP o MA—o
s _L sy L R6
1C4 6.2 kQ185uF 1 5: 8.87 kO
2 T 16V T 1%
. H . s . PI-5125-050608
*Optional components / ‘
LinkSwitch-II:

8 AC-DC Product Selector Guide | July 2008

— 700 V MOSFET for extended line transient immunity

— Primary side control, tight CC/CV
— Auto restart open loop protection
— Hysteric over-temperature

— Self powered

Optional to reduce no-load
consumption <30 mW



Design Example 2.2: LinkSwitch-LP - Replacement for Unregulated Linear Transformer
2 W, UNIVERSAL INPUT POWER SUPPLY

Built-in Frequency Jitter Simplifies Optimized current limit and Optimized switching Tight parametric tolerances and auto-restart
Input Stage tight tolerances enable frequency enables low minimize diode size
- Simple inductor and capacitor Clampless™ design cost core size

EMI filter

— Allows inductor to be used as
a fuse (Filterfuse™)

C5
Dl _iRRm L 220uF  R3
L 1N4937 i 82¢Q 3300 uH Voo EE16 - UF4002 : "55 v/ 2 kQ 6V,0.33A
o—PH——W—"""—s - _T_ * o Primary Sensed Feedback
26w | E i INC e — Eliminates optocoupler
90 - 265 e I T S T - Simplifies PCB layout
VAC i 400V _1e)e, 6 - o
4 RTN
0_|< Q
N g
LinkSwitch-LP 1N4005 >
inkSwitch- . . < Small value Y capacitor for
) . ) LinkSwitch-LP > Ri1
- Famlly members haye same C}Jrrent I|m|‘tv but different in vL‘J"‘I ¢ 1 1>37_4 kQ : low line leakage current enabled
switching frequencies for design flexability B— + LNK564PN D3 H C4* by E-Shield™ and frequency jitter
« Allows simple replacement of LinkSwitch-LP Dl i 1N4005 -—215%0\/%':0
device to give different output powers — no other 328 \r}F
changes required _ BP co Ry < H
* Reduces time-to-market and development cost s 0.1 uF 3kQ € o~
— Auto-restart protects supply in overload conditions T 50V T Optional components
and allows simple low power Zener for open e h -
loop protection PI-4567-011608
— Combined ON/OFF and variable frequency
control provides CV/CC output characteristic
without secondary sensing
Design Example 2.3: LinkSwitch-XT - Low Parts Switcher with Accurate Output
2 W, UNIVERSAL INPUT POWER SUPPLY
Built-in frequency jitter Optomized current limit Small value Y capacitor for Tight parametric tolerances and
allows simple EMI filter allows Clampless™ designs  low line leakage current enabled auto-restart minimize diode size
using LNK362 by E-Shield™ and frequency jitter \
C4*
100 pF
250 VAC
11
....... LI
L1 T
1mH 6.2V, 322 mA
_ EE16 g9 5
® g
i o 8 o
Wy NC NC RTN
RF1 D1 D2 R1 VR1
82K |11N4005 [1N4005: | 3.9k V7 BX79-
L 25W 1/8 W B5V1
O—va—“ 51V, 2%
R3 &
390 Q ::
85 - 265 C1 il 1. ¢ 1/8 W ON/OFF control eliminates
VAC i’gou \'/: T T 64‘1'(:)30“\5 compensation components
Vv and allows accurate output
° Fi with low cost Zener reference
N U2 1/8W
. . b PC817A
LinkSwitch-XT [~].FB ;
U1 BP H
yaN LNK362PN ] :
D3 D4 S c3 i
1N4005 | 1N4005 L2 == 100 nF
1 mH
l T sov
....................... PI-4568-020808
*Optional component
. P Typically 2% to 5% higher Self-powered from drain,
efficiency than RCC no bias winding needed

AC-DC Product Selector Guide | July 2008 9



Table 3: Low Power AC-DC Power Conversion (Up to 36.5 W)

Product®

Continuous
Output Power

Adapter’

Open
Frame?

TinySwitch-lll

230 VAC + 156%

TNY274 PN/GN 6W 1w
TNY275 PN/GN 8.5W 15W
TNY276 PN/GN 0w 19w
TNY277 PN/GN 18w 235 W
TNY278 PN/GN 16W 28W
TNY279 PN/GN 18W 32W
TNY280 PN/GN 20W 36.5 W

Additional Features:

Continuous 700 V Internal MOSFET Rating
Output Power Self-Powered
Hysteretic Overtemperature Protection
Adapter F°pe"2 Latching Output Overvoltage Protection
rame Selectable Current Limit
On-time Extension
85-265 VAC Frequency Jitter Reduces EMI
SW 85w Line Undervoltage (UV) Lockout
6w 11.5W EcoSmart Low Standby/No-load Power Consumption
7W 15W
8w 18.5 W Notes:
1. Minimum continuous power in a typical non-ventilated encased adapter with minimal heat sinking,
now 215w measured at a device ambient of 50 °C.
12 W 25 W 2. Minimum continuous power in an open frame with adequate heat sinking. TinySwitch-lll operates
14 W 28.5W without bias winding.
3. Packages: PN: DIP-8C, GN: SMD-8C. Lead-free package options are available for P and G packages.

Design Example 3.1: TinySwitch-lll vs. Discrete Design
12 W, UNIVERSAL INPUT POWER SUPPLY

Single resistor UV lockout
prevents output glitches

132 kHz operation
optomizes core size

C5

Tight parametric tolerances and  ON/OFF control eliminates compensation

2.2 nF auto-restart minimize diode size components and allows accurate output

during power up/down 250 VAC with low cost Zener reference
i 12
Ontimeextension PeRE oA BYV26-200 vt A2V 1A
increases hold-up . - NC 8 N _ ’
" %‘ & oo 100 uF
D1 D2 R2 1000 pF M
1N4007 1N4007 100 Q 6 25V T T 25V
F1
L 315A 1 c R1 ca RTN
6.8 uF =R =< 22l 1kQ 00
400 V 400
85-265 RV1
VAC 275VAC
\ D5 G o6
. 1N4007GP
ﬁ R5 s UF4003
3.6 MQ &
D3 D4
1N4007 1N4007 L1 VR2
1mH 1N5255B VR3
I ~, 28V 2N B2x79-C11
_D; V 11V
Built-in frequency jitter R
allows simple EMI filter 47Q
[ W 1/8W S re
Optional TinySwitch-1ll | R8* $30Q
) ) — 1/8 W
bias resistor reduces 21 Dl/<§2 u2
*Optional components no-load consumption - ) D ? PC817A
below 50 mW TlnySl\.lJv;tch-Ill =y EN/UV
TNY278PN J BP/M
Typically 2% to 5% ST, H Sl o s R4
higher efficiency 67 | ' :Ié g2k
than RCC 1100 nF == ! V<< H1/8W
i 50V b e -

Tight I’f parameter
maximizes power delivery and
minimizes overload power
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/

Self-powered from drain,
no bias winding needed
flexibility

Single capacitor selects
current limit, provides design

Modulated feedback threshold prevents
group pulsing, reduces output ripple

On-time extension maximizes
hold-up time

\ PI-4286-020808

Simple latching output OV
shutdown removes or
reduces rated power of
secondary components



Table 4: Peak AC-DC Conversion (Up to 36.5 W Continuous, 45 W Peak)

Additional Features:
Continuous Continuous 700 V Internal MOSFET Rating
Output Power Output Power ON/OFF Control
Product® Hysteretic Overtemperature Protection
Open Open Frequency Jitter Reduces EMI
A ter! Peak | |A ter! Peak
dapter Frame? ea dapter Frame? ea EcoSmart Low Standby/No-load Power Consumption
On-time Extension
TinySwitch-PK 230 VAC + 15% 85-265 VAC Latching Shutdown
TNY375 PN/GN| 85W 1B5W | 16.5W 6W 11.5W | 125W Latching Output Overvoltage Protection
TNY376 PN/GN| 10W 19W | 22w 7W 15W 17 W Selectable Current Limit
TNY377 PN/GN| 13W 23.5 W 28 W 8W 18W 28 W Notes:
TNY378 PN/GN| 16 W 28 W 34w 10w 21.5W 2T W 1. Minimum continuous power in a typical non-ventilated enclosed adapter measured at 50 °C. Use of an
TNY379 PN/GN| 18W 32 W 39W 12w 25 W 31W external heat sink will increase power capability.
TNY380 PN/GN| 20 W 36.5W 45 W 14 W 28.5W 35W 2. Minimum continuous power in an open frame design (see Key Applications Considerations in data sheey).

3. Package: PN: DIP-8C, GN: SMD-8C.

Design Example 4.1: TinySwitch-PK vs. Discrete Design
20 W / 36 W PEAK, HIGH LINE, DVD, SET TOP BOX POWER SUPPLY

Typically 2% to 5% Resistor programmed UV 264 kHz and current limit boost in Tight parametric tolerances and auto-restart
higher efficiency lockout prevents output glitches  peak mode allows core size reduction minimize diode size
than RCC during power up/down for lower cost
c9
On-time extension 2.2 nF
‘ 250 VAC
increases hold-up I
C4 c5
time T D5 cs
1000 uF 1000 pF 220 uF
; EED25 . SB560 16\;L 16V 16y +12V
o1 _ %l‘ YY"\ 'e}
1N4007 VR3 ° L2
3.3 uH
1 D2 PEKE170A cs
10 nF
L 3isa 1N400 \VA p o T T T RTN
o—ono—+¢ 6.8 o)
ct1 i | R7 .
185 - 265 10 uF: < R9 220 ON/OFF control eliminates
VAC 400 $39MQ i
12W R4 compensationcomponents
5 L . 200 VA1 and allows accurate output
7\ BzX55B11 with low cost Zener reference
D3 D4 D6 11V, 2%
1N4007 1N400; $ Rio | DN D7 Urao04
339 Ma UF4007 . .
e o5 Simple latching output OV
c7 shut-down removes or
ilt-i ii Jh2 ’_N_‘ 1uF
Built-in frequency jitter 1N52518, 22 V 50 V reduces rated power of
AA
allows simple EMI filter 1 A < 35629 secondary components
TinySwitch-PK AL ReE a7 2 Bw
nvasorN. Bl enuy 21 ket 1B Optional TinySwitch-PK
bias resistor reduces
BP R3 )
1. $ 2k0 no-load consumption
SlrceT S usw below 60 mw
10 pF
. . 50V T
TinySwitch-PK &
— Double frequency feedback sampling PI-4674-011608
reduces output ripple
— Tight I’f parameter maximizes power Single capacitor selects Modulated feedback threshold prevents
delivery and minimizes overload power current limit, provides design  group pulsing, reduces output ripple
— Self-powered from drain, no bias winding flexibility

needed (TNY375 and TNY376 only)
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Table 5: Super Peak AC-DC Power Conversion (Up to 75 W Continuous, 126 W Peak)

Continuous Continuous
Output Power Output Power
Product®
Adapter Adapter
A ]

Adapter Peak? Adapter Peak?
PeakSwitch 230 VAC = 15% 85-265 VAC
PKS603 PN 183 W 32W 9W 25W
PKS604 PN 23 W 56 W 16 W 44 W
PKS604 YN/FN 35W 56 W 23 W 44 W
PKS605 PN 31W 60 W 21 W 44 W
PKS605 YN/FN 46 W 79W 30 W 58 W
PKS606 PN 35W 66 W 25W 46 W
PKS606 YN/FN 68 W 117 W 45 W 86 W
PKS607 YN/FN 75W 126 W 50 W 93 W

Notes:
1. Typical continuous power in a non-ventilated enclosed adapter measured at +50 °C ambient.
2. Typical peak power for a period of 100 ms and a duty cycle of 10% in a non-ventilated

Additional Features:

700 V Internal MOSFET Rating
ON/OFF Control
Hysteretic Thermal Shutdown
Frequency Jitter Reduces EMI
EcoSmart Low Standby/No-load Power Consumption
Adaptive On Time Extension
Adaptive Current Limit

Fast AC Reset
Smart AC Sense With Latching OVP Shutdown

enclosed adapter measured at +50 °C (see Key Applications section in datasheet for details).

3. Packages: PN: DIP-8C, YN: T0-220-7C, FN: T0-262-7C.

Design Example 5.1: PeakSwitch for Inkjet Printer Applications
32 W CONTINUOUS, 81 W PEAK, UNIVERSAL INPUT POWER SUPPLY

277 kHz operation during peak

Simple, time delayed

load allows small EE-25 core size C10 R8 c output overload detection
1nP 68Q  Cii activating latching shutdown
250 VAC 1/2 W 330 pF 6 g atenin g ................ ) .......
—AF— —w— C13 R9 c14  30ve
D9 47 pF 0.33Q L2 220nF 1.07 A Cont.
1N4148 16V 2W 53uH 50V 2.7 APeak
NI AA
. ) 1§ ¢ Wy o
Frequency jittering simplifies EMI filter C17 Cs5 VR1 9,10 D8 _T_
design, reducing development time L zane e L 3|8 STPS3150 | 51p IR o Accurate latching OVP
and component cost > 330 uF R10 22 L without 2nd redundant
o J_ 50V VR2 1.5kQ A optocoupler
D1-D4 150 uF N52558 (3 R1T
T~ T 3kQ
1N4007 prny 78 28V g / o
R3
L 10 kO RTN
$ RIS 1/2 Wi
$220
D10
R4 . UF4003
I 20 R12 c15
Py Y C6 L 100 nF
p 12w FITE SE SIRLP < 50V ves X
5.3 mH 35V < R7 < 1N5258B
4.7 kQ
D6 Q2 36V
R RI FR106 —<— FS2020A 17
1.3 MQ 1.3 MQ L D7 ) 75
WA os Y T -
C3 P e N4007 A MA R16
680nF 3t = T 07 Mo T
>|<: RT1 PeakSwitch VWA T 100nF
l 0Q Ut b R S
14 g
o PKSB06YN 1003
F § 10016% ==100 nF
SI5AQ  250vAC a0V
J1 i —
L b
RTN Connected to PE via Flying Lead
o A(‘ lying l 1 nF. 250 VAG PCB Term 18 AWG
PI-4170-102607
N . " ) -
P Smart AC line sensing provides latching 100% tested, accurate thermal shutdown PeakSwitch
90;\%65 shutdown during output overload or open with automatic recovery provides complete — ON/OFF control maintains constant efficiency over entire load range

loop fault. Prevents power on/off glitches
during brownout and fast latch reset when

AC is removed with only 2 extra components
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system level overload protection and
eliminates need for manual reset

(i.e., from standby and sleep mode to full load)
— Tight I’f parameter optimizies overall tolerances

— Adaptive current limit reduces high-line overload power
— Adaptive on-time extension increases low-line peak output power



Table 6: High Power AC-DC Power Conversion (Up to 333 W)

Continuous Continuous Additional Features: 3
Output Power Output Power 700 V Interal MOSFET Rating
Product® Accurate Programmable Current Limit
Adapter! F?::IZZ Peak® | |/Adapter’ F?:;Zz Peak?® Hysteretic Overtemperature Protection
Power Limiting
TOPSwitch-HX 230 VAC = 15%* 85-265 VAC Multi-mode Operation for Maximum Efficiency Under All Load Conditions
TOP252 PN/GN Frequency Jitter Reduces EMI
9W 15W 21 W 6W 10W 13W
TOP252 MN Line Undervoltage Detection
TOP252 EN 10W 21 W B8W 13 W Line Overvoltage Detection
TOP253 PN/GN 38W 25 W EcoSmart Low Standby/ No-load Power Consumption
15W 25W 9w 1BwW Output Overvolt Protection (OVP,
TOP253 MN 40 W 20 W utpu ervoltage Protection ( )
- Programmable for Latching or Hyterestic Shutdown
TOP253 EN 21 W 43 W 13W 29W . n . . -
Optimized line feed-forward for line ripple rejection
TOP254 PN/GN 16W 28W 47 W 11W 20W SOW Fully Integrated Soft-start for Minimum Start-up Stress
TOP254 MN 62 W 40w Tight 1>f Parameter Tolerances (Reduces System Cost & Overload Power)
TOP254 EN/YN| 30W 62 W 20W 43 W Half-frequency Option for Y Package
TOP255 PN/GN 54 W 35W Auto Restart
19W 30W 183W 22 W
TOP255 MN 81 W 52 W - Limits Power to <3% of Maximum Power During Short-circuit/
TOP255 EN/YN| 40W 81 W 26 W 57 W Open-loop Fault
TOP256 PN/GN 63 W 40W
TOP256 MN 2w saw 98 W sw 2w 64 W Notes:
TOP256 EN/YN| 60 W 119w 40W 86 W 1. Minimum continuous power in a typical non-ventilated enclosed adapter measured at 50 °C ambient.
Use of an external heat sink will increase power capability.
TOP257 PN/GN| MW ow 19w 30W 45w 2. Minimum continuous power in an open frame design at +50 °C ambient.
TOP257 MN 119 W 78 W 3. Peak power capability in any design at +50 °C ambient.
TOP257 EN/YN| 85W 157 W 55 W 119 W 4. 230 VAC or 110/115 VAC with doubler.
5. Packages - PN: DIP-8C, GN: SMD-8C, MN: SDIP-10C, YN: T0-220-7C, EN.: eSIP*7C.
TOP258 PN/GN o9 W 48 W 77 W oW 3B W 50 W
TOP258 MN 140 W 92 W
TOP258 EN/YN | 105 W 195 W 70 W 148 W
TOP259 EN/YN| 128W | 238 W 80 W 171 W
TOP260 EN/YN | 147 W 275 W 93 W 200 W
TOP261 EN/YN| 177 W 333 W 118 W 254 W

Design Example 6.1: TOPSwitch-HX for LCD Monitor Applications
35 W UNIVERSAL INPUT POWER SUPPLY

Line Undervoltage/Overvoltage 132 kHz switching frequency for
(UV/0V) detection, dual-slope greatly reduced transformer cost 700 V MOSFET technology allows

Frequency jitering simplfies line feed forward for output ripple higher transformer turns ratio enabling

EMI filter design, reducing duct Cc7 C12 Jower diode voltage rating: reduces Output Overvoltage Protection (OVP)
development time and reduction 2.2 nF ;2;1501 470 pF W rt ! N voltage r ‘ﬁgi reau Resistor (R5) sets latching or
component cost 250 VAC 100V circuit cost, improves efficiency hysteretic shutdown
T1 Ci13 C14 L3 C15
EF25 680 uF 680 uF 33uH 330uF
25V 25V iy 25V 13V,2.69A
o 9,10 . 2
D1 D2
1N4937 | 1N4007 R L o
< _
100k =~ = =
.
7,8 O
RTN
1 D5 R4 C5
AN NC 330 1nF
#£AFR106 100 V
D3 ZS D4 ZS > R3 | 1/8 [
1N4937 | 1N4007 339 MO: s R
T VA s $12ka
L *[Se g
9mH : L2 D6 R6 c10
(B5x76mm) gavog 470 | 22pFTR Riz L
8 4 50V 22kQ
100 nF G4 S
100uF== | | e o
275I\|/AC 400V
11 VR2 ¥
H C1,C2 o R5 1N5255B -
LRt 220pF S| AT 20Q 28V %
3.15A 250 VAC 9 AW rl>’r H %
1 3 TOPSwitch-HX -
D v U1
L TOP257EN
C1 1F CONTROL
Y 22pl I L
o—4
E 1KV _—_||'| )
N O R9
100 s O L, u3
90 - 264 _| 100nF = TL431
VAC e |03 v 2%
1% T
TOPSwitch-HX PI-5156-060508
— Accurate thermal shutdown with large hyteresis — Internal high-voltage current source eliminates — DIP-8 package with 2 O MOSFET and optimized
provides complete system-level protection start-up circuitry pinout eliminates heatsink
— Tight I'f tolerance minimizes the size of the transformer — Internal current sense circuit eliminates — Auto restart limits available power to <3% of maximum
and output diodes and reduces overload to rated power ratio sense resistor power in short-circuit and open-loop fault conditions
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