OFF-LINE CONVERSION

High Speed PWM Controller Shrinks Off-Line Power Supplies

Shrinking off-line power supplies requires operation at higher switching
frequencies. This allows the size of the magnetic and capacitive components
to be reduced. Higher switching speeds generate unique problems in switch-
ing power supply design. The LT1241 eliminates the speed limitations of
existing off-line switching control circuits. The LT1241 current mode PWM
control IC implements a high frequency oscillator, 50ns current sense delay
and a fast slewing output driver to make PWM switching speeds in excess of
300kHz realizable. Output cross-conduction has been eliminated and supply
current is a fow 10mA (max), increasing the controller’s efficiency. Current
sense leading edge blanking is included to reduce component count and
reduce sense delay time.

The circuit depicted here uses the LT1241 in a space efficient 300kHz, 30W
isolated off-line switching power supply design which is excellent for
distributed power or wall adapter AG/DC applications. Flux-sensed feedback
is used to eliminate opto-couplers and their inherent accuracy and drift
problems. Line regulation for low to high line is £5%. Load regulation from
250mA to 1.5A loads is t5%. Short-circuit protection is included with a
special “burp” mode whereby the circuit will continuously shut down and
restart during overcurrent conditions. All companents listed are standard,
including the transformer and batun, which are available from Coiltronics
(305-781-8900).

The LT1241 is available in 8-lead DIP and SOIC packages in the commercial
temperature range. The LT1242 through LT1245 PWM controller series
provides an assortment of undervoltage lockout and maximum duty
cycle combinations, and the LT1246 extends the switching frequency range
to 1MHz.

WARNING!
DANGEROUS AND LETHAL POTENTIALS ARE PRESENT IN OFF-LINE CIRCUITS!

BEFORE PROCEEDING ANY FURTHER, THE READER 1S WARNED THAT CAUTION MUST BE
USED IN THE CONSTRUCTION, TESTING AND USE OF OFF-LINE CIRCUITS. HIGH VOLT-
AGE, AG LINE-CONNECTED POTENTIALS ARE PRESENT IN THESE CIRCUITS. EXTREME
CAUTION MUST BE USED IN WORKING WITH AND MAKING CONNECTIONS TO THESE
CIRCUITS. REPEAT: OFF-LINE CIRCUITS CONTAIN DANGEROUS, AC LINE-CONNECTED
HIGH VOLTAGE POTENTIALS. USE CAUTION.

ALLTESTING PERFORMED ON AN OFF-LINE CIRCUIT MUST BE DONE WITHAN ISOLATION
TRANSFORMER CONNECTED BETWEEN THE OFF-LINE CIRGUIT'S INPUT AND THE AC
LINE. USERS AND CONSTRUCTORS OF OFF-LINE CIRCUITS MUST OBSERVE THIS
PRECAUTION WHEN CONNECTING TEST EQUIPMENT TO THE CIRCUIT TO AVOID ELEC-
TRIC SHOCK. REPEAT: AN ISOLATION TRANSFORMER MUST BE CONNECTED BETWEEN
THE GIRCUIT INPUT AND THE AC LINE IF ANY TEST EQUIPMENT IS TO BE CONNECTED.

300kHz Off-Line Power Supply

HOT

1 3 05
as 2 l AA ..I c3 c4 ~ s
w240 gy Lo 1 0.1uF 4700pF
VAC 2oy 250V BALUN 950V —— 250V
MP3-X2 g MP3-X2 Y-CAP
NEU 2 4 2KBPOSM
1212-R6103 5 [
COILTRONICS | 4700pF 4700pF
250V Z%UV
I y Y-CAP
AC GND oAP I
11
‘:L V 0 L1
Ry MUR 51/2 TURN
$ MeiD4o4 RS20 "alRcoRE 20
9 2KBPOOSM 2 TEA
=G4 c15 16 Ri5
. 1o 3.3uF 33F Qoo
G R010k s 252 I i 2 5 50V 50V 3
100uF € 200k & 660k 2 7 O l MKS-2 | MKS-2
a0y 9§ 12w 10w 4T00F 2 ow RIN
5 . :
457 CTX210483-2 L s
o6 brs L 13 =W
1N52458 < 200k 660k [ ]__ !
15y § 12wy 11w i “CAP
MUR160 3 % =
}_4. 10T
b 6
R7 LP = 100uH
07 510
BAV21 1/10W
a 1I< AN,
| 7 I R14 D2
< A8 c8 BAV21
2 Tk OmizsuzF 100pF .3'2"." : SUGGESTED MANUFACTURERS:
D1, D3 = MOTOROLA
c12 D2, D7 = PHILIPS
7 S0 D4 = SGS THOMPSON
2 v Pt D5 = COLLMER
0 8 (' Q1= MOTOROLA
€3, C4,C5. 6, C13, C15, C16 =
201 o0y €6, C13,C15, C16 = WIMA
RY MKS-2 o1
J 200 I I 1 MTP2N60
) 3
SRI0 S AI3 J_ g’fF NOTES: UNLESS OTHERWISE SPECIFIED
> 20k S 12k SIuE 1. ALL RESISTANCES ARE IN OHMS, 1/4W, 5%.
2. ALL CAPACITANCES ARE (N MICRO-FARADS, 50V, 10%.

v

L C11

I 220pF

R17
2Q
114W

L1241 +07

LY R

29

r/\uo:) doo youms ‘ Lmeqou/vxs umoq—de;gJ "SjeuOHMS dn-dais ‘ ] 2Q/DQ 1emodoIdiN l

Q
F
=
=
)
0
e
=]
<
@
)
5}
3

JuswebBoubDpy JeMOd‘ ( siopoNBey Ineur '



