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UC3853 Demo Board

by James Noon

The UC3853 is an 8 pin, High Power Factor Pre-
regulator Integrated Circuit. This demo board
was designed for 100W, 75kHz operation over a
universal input voltage range (80VAC to
270VAC). A complete explanation of the UC3853
operation as well as a detailed design procedure
can be found in Unitrode Application Note U-159.
A parts list and schematic diagram for the typical
application circuit described in U-159 are shown
below.

The power factor correction circuit is based on a
boost circuit topology with average current mode
control. The oscillator frequency is fixed internally
to 75kHz. Although having only 8 pins, the
UC3853 incorporates an inner average current
loop along with input voltage feedforward and
overvoltage shutdown.

AC Voltage Application

AC voltage should be applied across terminals
P1. AC voltage should be applied only when
some load is present across Vo and GND (P2).

Caution: High voltage levels are present on the
demo board whenever it is energized. Proper
precautions must be taken when working with
the board. The output capacitor has high levels of
energy storage and it must be discharged before
the load is removed.

Reference Material
Application Note U-159 "Boost Power Factor
Corrector Design With the UC3853"

Design Note DN-77 "Over Current Shutdown
with the UC3853"

ACo

DiNs
|
LT

LeoosT DouTt
A NI N

R18
12k

Q3
2N2907

LA
MUR460

* c1

™ 100p

)|

- Q
DFF 1 IRF830
Y iN414s

ACo K] %

IAC

(8] IcOMP

RAc1
390k
Racz2
390k

Re1 Rvit
18k 620k
Rs2

18k Rvi2

620k

WX
wo

6| vcomp OUT |3

(5] FB

Rvc
56k 2

SDCLAMP uUc3sss

Cvcz |

Tm

@<

1*Crr1
T 270n

NS

Da
S1N5820

S Rvb2
150k

S Rvb1

10k

UDG-97127

Figure 1.

10/97




DN-78

Design Note
UC3853 Demo Board Parts List
Reference —_
Qty Designator Part #/Type Description Comments
1 Co Panasonic TSU; Electrolytic
100uF / 450V
1 CIN Panasonic ECQ-U2A105MV,
1uF/400V
1 Ccz Ceramic (N750=X7R), 680pF, 100V,
N750
1 Ccp Ceramic (N750=X7R), 33pF, 100V
N750
1 Cvc Ceramic, 0.15F/100V/X7R
1 Cvcz Ceramic, 1F/63V/Z5U
1 CFF1 Panasonic, SU, Electrolytic,
330F/50V
1 CFF2 Ceramic, 0.1puF/63V/Z5U
1 Dout HFA08TB60 International Rectifier, 600V/8A/19nS
1 Dout MURHS860CT Motorola, 600V/8A/28nS Alternative to
above reference
1 DouTt BYM26C Philips, 600V/2.3A/30nS Alternative to
above reference
5 DIN, DIN2, DIN3, GI1856 General Instruments
DiN4, DIN5
5 DiNg, DIN2, DIN3, BYW95C Philips, 600V/3A/200nS Alternative to
DiN4, DIN5 above reference
2 DQ, DIMO 1N5819 Schottky Rectifier, DO - 41
1 DFF HER102 Rectifier 100V/1A/50nS, DO - 41
1 Hs 529802B2500 AAVID Heatsink
1 F1 2AG submin. Fuse 3A 250V
2 F1 Fuse Clip
1 LBOOST P0205 Inductor, with 220:24 turns, 3mH / 2A
1 Q1 IRF830 International Rectifier TO-220 500V /1.5Q
1 Q2 MPS2222A NPN General Purpose
1 Q3 MPS2907A PNP General Purpose
1 Rs Wirewound Memcor-Truohm SC3D 0.5Q
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Design Note
UC3853 Demo Board Parts List (cont.)
Qty gggﬁg&? Part #/Type Description Comments
2 RAC1, RAC2 Metal Film 392kQ
1 Rmo Metal Film 3.92kQ
1 Rcz Metal Film 22.1kQ
2 Rvi1, Rvi2 Metal Film 619 kQ
1 RvD1 Metal Film 10.0kQ
1 RvD2 Metal Film 150kQ Yageo, metal oxide
film
2 RB1, RB2 Metal Oxide Film 18 kQ/2Q
1 RQ Metal Film 33.2Q
2 R14, R5 Metal Film 825Q
1 R16 Metal Film 6.19kQ
1 R17 Metal Film 5.62kQ
1 R18 Metal Film 12.1kQ
1 Rvc Metal Film 56.2kQ
2 P1, P2 Terminal Block
1 Ul UC3853N Unitrode 8-pin PFC controller
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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