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Design Simplification

¢ Eliminates up to 50 discrete components

® [ntegrated functions include high-voltage MOSFET switch, controller, high-
voltage start-up, short-circuit and open-loop protection, programmable current
limit, line under-voltage/overvoltage protection, thermal shutdown, soft-start,
feedback compensation, and remote on/off on a single chip
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Product Selector Guide
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Start
AC-DC Converter or DC-DC Converter
5 o - DPA-Switch”
enti wer Su equirements
. Inquoltage Range: V (AC or DC) ls converter DPA423-426 e
+ Total Cutput Power: w

For Mulitple Qutputs:
Output Voltage x Output Current = Qutput Power

(V)

(A) (W)

DC-DC and
<100 W @ 16-75 VDC
input?

Is converter
AC-DC and
<290 W @ 230 V or
<210 W @ 85-265 V
input?

Does supply
need a low power bias or
standby supply?

Not a Fit

Is converter
AC-DC and
<4W @ 230 V or
=3W @ 85-265
input?

Is output power
=23 W @ 230 V or
<15W @ 85-265 V
input?

» Design Kit: DAK-21 » Design ldeas
+ AN-31 Application Note = Engineering Reports
» Design Software: Pl Expert™ CD-ROM

LinkSwitch™

AC-DC

- |LNK501

+ Design Kit: DAK-16  Design Ideas
« AN-35 Application Note  « Engineering Reports
« Design Software: PI Expert CD-ROM

TinySwitch-11

Y

AC-DC
TNY264-268
+ Design Kits: DAK-7, 14
+ Design ldeas
» Energy Efficient
Solutions Brochure

« Engineering Reports
+ Design Software:
Pl Expert CD-ROM

Note: Also consider lower switching frequency
TinySwitch (TNY253-254) devices for video noise-
sensitive applications (e.g. T.V. standby) in the 0 to
5 W range. Lower frequency accommodates heavier
drain snubbing for lower video noise.

TOPSwitch-GX

www.powerint.com

AC-DC
TOP242-250
» Design Kits: DAK-11, 12, 13 and 18
» Selection Curves: AN-29 Application Note
» Design Ideas + Engineering Reports
« Energy Efficient « Design Software:
Solutions Brochure Pl Expert CD-ROM




|. HIGH POWER AC-DC POWER CONVERSION (UP TO 290 W)

Product Selector Guide
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TOPSwitch-GX| 230 VAC + 15% 85-265 VAC
TOP242PorG | oaw | 15w 65W | 1ow J700V 132 Pwm Y Y Y Hs Y Y ¥ Y ¥ Y 78
TOP242 R 21W | 22w 1mw | 14w J7o0v 132086 Pwm Y Y Y Hs Y Y ¥ Y Y y R v
TOP242Y orF | 10w | 22w 7w | 14w J7o0v 132086 Pwm Y Y Y Hs Y Y ¥ Y ¥ y R v
TOP243PorG | 13W | 25W ow | 15w J7o0v 132 Pwm Y Y Y Hs Y Y Y Y ¥ Y 78
TOP243 R 29W | 45W 17W | 23w J700V 132/66 PwM v Y B ne YR Y B Y BN Y BEBl Y
TOP243YorF | 20W | 45 W 15W | 30w J700V 132/66 PwM v Y B ne YR Y B v B Y BEBl Y
TOP244PorG | 16W | 30W 11w | 20w Jroov 132 pwm v Y B ne YR Y B Y BN Y 78
TOP244 R 34w | 50W 20w | 28w J700v 132066 PwM v Y B ne YR Y B v B Y BEBl Y
TOP244Y orF | 30W | 65W 20w | 45w J700Vv 13266 PwM v Y B ne YR Y B Y BN Y BEBl Y
TOP245 R 37W | 5TW 23w | 33w J700v 132/66 PwM v Y B ne YR Y B v B Y BEBl Y
TOP245Y orF | 40w | 85W 26w | 60w J7o0vV 132066 Pwm ¥ Y Bl we BYE Y B Y By y B Y
TOP246 R 4A0W | B4W 26w | 38w J700v 132066 Pwm ¥ Y [l we BYE Y B Y By y B Y
TOP246Y orF | 60W | 125 W 40w | sow Jroov 132066 Pwm ¥ Y Bl we BYE Y BN Y By y B Y
TOP247 R 42w | TOW 28w | 43w Jroov 132066 Pwm ¥ Y [l we BYE Y B Y By y B Y
TOP247Y orF | 85W | 165 W 55W | 125 W [700v 132/66 Pwm ¥ Y Bl we BYE Y BN Y By y B Y
TOP248 R 43W | 75 W 3ow | 48w Jroov 132066 Pwm ¥ Y [l we BYE Y B Y By y B Y
TOP248Y or F | 105 W | 205 W 70w | 155w J700V 132066 Pwm Y Y Bl we BYA Y BV Y B Y 78 Y
TOP249 R 4w | 7T9W 31w | 53w J700v 132066 Pwm Y Y B ns DY Y BV Y B Y 78 Y
TOP249Y or F | 120w | 250 W sow | 180w J700v 132566 Pwm Y ¥ B v YA Y BV Y B Y 78 Y
TOP250 R 45w | B2W 32w | ssw J7o0v 132566 Pwm Y Y B ns DY Y BV Y B Y 78 Y
TOP250 Y or F | 135 W | 290 W gow | 210w J7o00v 132586 Pwm Y Y Bl v DY Y BV Y B Y 78 Y
II. LOW POWER AC-DC POWER CONVERSION (UP TO 23 W)
TinySwitch-11 | 230VAC + 15% 85-265VAC
TNY264PorG | 55w | 9w 4 W 6w J700v 132 owoFF Y NR. il = B v B Y Y 65
TNY266PorG | 10w | 15w 6w | 95w |700v 132 ownoFF Y NR il s Bl v Y Y Y 65
TNY267PorG | 13W | 19w sw | 12w |700v 132 ownoFF Y NR il s Bl v Y Y Y 65
TNY268PorG | 16W | 23w 10w | 15w J700v 132 ownoFF Y NR il Hvs. el v Y Y Y 65
TinySwitch 230 VAC + 15% 85-265 VAC
TNY253PorG | 4w 2W 700V 44 ONOFF Y NR Hys. Y Y Y 68
TNY254PorG | 5W 4W 700V 44 ONOFF Y NR. Hys. Y Y Y 68
TNY255 P or G 1now 6.5 W 700V 130 ownoFrF Y NR. Hys. Y Y Y 68
lll. VERY LOW POWER AC-DC LINEAR TRANSFORMER REPLACEMENT (<4 W)
LinkSwitch 230 VAC * 15% 85-265VAC
LNK501PorG | 4w | 3W | 700V 42 PWM Y Y Hys. Y ¥
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Product Selector Guide

IV. 24 V/48 V DC-DC POWER CONVERSION (UP TO 100 W)
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DPA-Switch 36-75 VDC INPUT'®

DPA423R 12wl|tew| — | — | — [18aw]200v 400/300 Y PwM Y Y Y Y HWs Y Y Y Y Y 75 Y

DPA424R BW|23w|3W| — | — |35wW]200v 400300 Y ePwm Y Y Y Y Hs Y Y Y Y Y 75 Y

DPA425R 23w |a2w|sow|62w| — |7ow[200v 400/300 Y PwM Y Y Y Y HWs Y Y Y Y Y 75 Y

DPA426R 25W 35w |s5w | 70w | 83w [1oow]200v 400/300 Y PwM Y Y Y Y Ws Y Y Y Y Y 75 Y

Notes:

1. Packages: P—Plastic DIP, G—Surface Mount DIP, ¥Y-TO-220, R-TO-263, F-T0O-262. 2. Typical continuous power in a non-ventilated encased adapter with minimal heat
sinking, measured at an ambient of 50 °C. 3. Maximum continuous power in an open frame with adequate heat sinking, measured at an ambient of 50 °C. 4. No bias
winding needed. 5. Shipping quantities per package: Tubes: F and Y- 50 pc., P and G - 50 pc. Tape and reel: G-TL- 1000 pc., R-TL- 750 pc. R-package is available in
tape and reel only. 6. For example, in a 55 W output design, the DPA426R will dissipate a worst case total of 25 W. 7. See data sheet for power capability at 16 VDC and
24 VDC input. 8. Power based on forward converter configuration with diode rectification assuming worst case Rpggy, @ T,=100 °C. Up to 5% higher output power

possible using synchronous rectification.

WRONORCORS

Features and Benefits

ALL PRODUCTS

* Lower System Cost
* Features eliminate or reduce cost of external components
* Reduced EMI filter cost
* Reduced board, layout, and assembly cost
* Reduced packaging and inventory cost
« Higher production yields
* Higher System Reliability
* Built-in system level fault protection
* Fewer discrete components
* Tight Tolerances for High Performance and Reliability

* Saves Design Time for Quicker Time-to-Market
e Broad Product Offering—Power Scalability Without
Major Redesign
» EcoSmart" Energy Efficiency Reduces "No-load" and
Standby Energy Waste
* Enables conformance with government guidelines
(e.g. Energy Star, U.S. 1 Watt Standby Presidential Executive Order,
European Commission "Code of Conduct")
* Reduces user energy cost

www.powerint.com

DC-DC CONVERSION PRODUCTS

* Extremely Simple Solution
* Simplifies complex designs
* Fully integrates all primary functions
* Dramatically reduces external parts
count and board size
» Targeted at Distributed Power
Architectures (16 VDC to 75 VDC Input)

AC-DC CONVERSION PRODUCTS

e Smaller Size and Lighter Weight
* Universal Input Operation

(85 VAC to 265 VAC)
* Lowest Cost Solution




Cost Savings

TinySwitch-Il vs. Discrete Design*
2.5 W, UNIVERSAL INPUT POWER SUPPLY

No Y-cap
{ CB680pF ossible—
. Y1 Safety ,——— | g T
132 kHz operation il | ol b el Opto failfopen loop
Typically 2% to 5%  allows 3 W with EF12.6- Shield  savings protection via auto-restart
higher efficiency up to $0.04 savings D5 Lo
than RCC \ | 1N5819 3.3uH
P +5ve
_L A Cé 500 mA
-~ 100 pF o~
330 uF 35V
D1 D 16V +—ORTN
1MN4005 1N40 < R8
i Tar00
L 4 R7
85-265 C1 = iLTve17 % 100 Q P
e 3.3 uF y B e Yy (_]'\],.(_l)H control
820Q 400V : RO allows accurate
o A 47 Q R3 B output with low cost
Fusible Qt v ] Zener feedback-
2N3904 it 2; VR1 " up to $0.07 savings
D3 A b4 0.1 UF { | BZX79- | i and 4 components
1N4005 | 1N4005 K C7 7= i | B3Ve | 7 gaved
10 pF : 39V
et 10V T Alh‘.-
» - Yy vy =
L1 . ot i H R4 R& i
29 mH Auto-restart provides L4120 10
reverse battery protection. No AW 2w
need to oversize current sense
resistors—up to $0.01 savings
- e - -
*
TOPSwitch-GX vs. Discrete Design
30 W, UNIVERSAL INPUT POWER SUPPLY
High (132 kHz) frequency and soft-start can reduce
Soft-start, light parametric transformer core size—up to $0.20 savings
tolerances and power limiling _ -
(R1 and R2) optimizes RCD clamp E%Yr:F Primary power limiting (R1 and R2) and very
design—up to $0.05 savings ' 1 Ci14 Ri15 tight parametric tolerances reduces diode
— N . - & i 1nF 150 0 current rating—up to $0.05 savings
Frequency jittering simplifies - : s
EMI filter design reducing N 3.3 uH
development time and com- | T § * Q12ve
n\|‘|c||‘-|um1—1| ) to $0.20 i ®)fi D8 i -]- €10 -L c1n J— Lz S
PONCHEL GOSL-HINT0 M i || ‘MBR1060: 560 F 7560 220 uF
savings in com- i N — T 35 T a5 T 3BV
ponents plus N i * . . ORTN
reduced develop- il -
ment costs il =
ent cost ] D2 L
i 1N4148 R6 3
I |—1 15007 gy )
C6 -t---- 1500 2
0.1 pF [
. : f: JZ' LTVE17A
L TOPSwitch-GX O s N I
CONTROL
HH°
Overvoltage H_T_rl R
h]l’l]{(l(‘\.\ n ' ‘ [x I 6802 VR
protection (R4) ¢/ i } C— 7% 1N5240C
can eliminate i 42 Re |05— 10V, 2%
input .\ulgv/ 1 weoeka, s 47 uF
protection B St D S S— ! !
b o / \ Soft-star luces output volt )
T . 5 2 S0T-81art redauces ouip roltage over-
(MOV's ete)- High max duty cycle (78%) Current limit control (R2) allows g ey T ; o T
. = S ; 3 shoot at turn on = eliminates soft finish
up to 50.10 allows smaller input cap- more continuous operation for S e o A
: capacitor in most applications—

savings up to $0.25 savings higher efficiency-up to $0.10 savings

up to $0.10 savings
*Cost savings based on high volume quantities (=1 M/yr.). Higher savings possible at lower volumes.
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Cost Savings

DPA-Switch" vs. Discrete Design®
36-72 VDC INPUT,5V @ 6 A OUTPUT DC-DC CONVERTER POWER SUPPLY

F D B c7 H
1nF  Rid4
15KV 100 N )
Wy T F—wWA——r is ci10 G111 ci2
A5 D2 D3 : 100 yF 100pF R13 1uF
36-72VDC  1uH25A e 10 2 BAVIOWS Bs40c: SHHEA b 10V 1600 10y SvesA
@ XY g ’ ¥ ! P CAAS O
\ [ 2 & :
i | i< H &
Al & C8 HE (8]] H el - & 1
619k < ¢ 47 pF ! | NDS i —-~ =~ < =
1%: € 200V Al 8410 o
g : = D1
P ol | | |BAviows 0O
e E Q2 ; RTN
“““ MRS s e T __
1
—wWv— C4 :
g9 RS 47 uF YA
i 3.3nF 100 20V jSZ :
1C1F 1 102F 1 4 11:% i switeh, XVt ————— =
i T TR :DPA-Switch :
100V 100 V 100V i |
e 13016F
: DPA424R n > > > >R10
: R6 € R7 € < R8 <
é\ b e Ri2 € 15003 10k0S Siko $100k
LS 5.1 4 1o
CONTROL
JH < '
|
sl [x iF
VR1: i R4
AsmBd | 25 100 l—w—
150,.1- & R3 05 == DA cla R9
$825kp 22Q nF c6 1uF 2200
1% 68 uF 7~
10V c13 ua SR
10 uF LM431 2 10.0kQ
O 1 % e T
o / \ 7
Pl-2861-050602
A G C E
A) Source Connected Tab B) Integrated Line Sense C) Integrated Thermal Shutdown
*Heat sink connected to source *Accurate temperature stability ‘Directly senses power MOSFET
reduces EMI (electrically "quiet") Provide UV/OV temperature
‘Reduces EMI filter costs -Saves up tol0 components ‘Hysteretic auto-restarting
‘Up to $0.20 Savings -Up to $0.20 Savings -Wide hysteresis prevents high
average temperatures
‘Saves up to 4 components
‘Up to $0.15 Savings
D) Integrated Start-up E) Integrated Voltage F) Integrated Current Sense
‘Higher efficiency Mode Controller ‘Tight tolerance and temperature
(no 'boostrap” losses) >50% duty cycle operation without compensated _ _
*Saves up to 4 components requiring slope compensation *No current sense resistor (higher
“Up to $0.02 Savings *Saves up to 10 components cfficiency) ]
‘Up to $0.15 Savings ‘No current sense transformer
even for high power designs
‘Programmable using X pin resistor
‘Saves up to 6 components
G) Accurate Integrated Oscillator H) Simple Synchronous ‘Up to $0.25 Savings
‘No external components Rectification
“Tight tolerance and temperature stable -DPA-Switch line UV/OV shutdown
‘Selectable 3[_]”'!4““ kHz operation limits gate drive voltage range from
-Saves up to 5 components transformer winding
‘Up to $0.05 Savings “Up to $0.05 Savings

*Cost savings based on high volume quantities (=1 M/yr.). Higher savings possible at lower volumes.

www.powerint.com



Switcher Benefits at Linear Cost

14 Components Total! Production Worthy Circuit.
2.75 W, UNIVERSAL INPUT POWER SUPPLY

- i CV/CC Output With
LinkSwitch . R P
Primary CV/CC control Transformer - 2 Windings No Voltage/Current Sense
700 V MOSFET *No bias winding required Components
i ' ‘Low cost ‘Low cost

‘EcoSmart (300 mW no-load consumption)

: *Simple design *High efficiency
‘It v @nd thermal protection : ; :

EMI filter - 3 Components % ‘Eliminates up to 10
‘Low cost ORI IN Ut components
‘Low component count L1 % LNK501

i . LinkSwitch
= ,.,1 ﬁm,.,H D [ 55V
: i - l c3 O 500 mA
: Cc
0.22 uF
T “sov Eo
: 470 uF
BRI | "L Rt c4 oV
RF1 1 A, 600V 2205kQ 01 uF T
10Q1W ; 1 1% 100V RTN
Fusible Ci c2 : |
[ = 4T uF N47uF i '
85-265 400V 400V DE: LT
vgc | It \
L Combines:
‘:E R2 \\ *Clamp circuit
jo1oa / *IC supply
‘Feedback
“Eliminates up to 10 components

Total component cost <$0.65 at >1 million units per month (excluding cable, connectors and enclosure).

Design Tools

* Pl Expert™ A powerful software program that takes a designer's switching power supply requirements and
determines the critical components needed to generate a working switch mode power supply. Auto design or manual
control options. Design can be optimized for efficiency or cost.

* Design Accelerator Kits  DAKs provide all the essential materials needed to demonstrate the advanced
features of Power Integrations' ICs. Kits include a fully assembled and tested prototype power supply board,
engineering report, product samples, unpopulated PCB, data sheet, and other related documentation.

Product Family Power Supply Prototype Specifications Order No.

;::i;‘z::izz?;d 12V @ 1.2 W and 12 V/SV @ 5 W (Home Appliance Supplies) DAK-7
TOPSwitch-GX 19V @ 70 W AC-DC Adapter DAK-11
TinySwitch-II and | 3.3V @ 12 ASV@I5A,12V @ 3 A, Forward Converler DAK-12
TOPSwitch-GX (145 W Continuous/160 Peak AC-DC Power Supply)

rorSwich G| g BN 0 W
TinySwitch-IT 9V @ 3 W AC-DC Power Supply DAK-14
LinkSwitch 55V @ 2,75 W AC-DC Adapter DAK-16
TOPSwitch-GX 33V,.5V, 30V @ 10 W AC-DC Power Supply (Broadband Modem) DAK-18
DPA-Switch 36 VDC to 75 VDC Input, 5 V @ 30 W Output, DC-DC Converter DAK-21

» 2001/2002 Data Book and Design Guide ¢ Application Notes

» EcoSmart Enabled Energy Efficient Solutions Brochure ¢ Design ldeas

Power Integrations, Inc. = 5245 Hellyer Avenue + San Jose, CA 95138 USA <« Customer Service: +1 (408) 414-9665

For vour nearest Power Intearations sales office. visit our Web site at www.nowerint.com



