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Programmable Synchronous DC/DC
Controller for Advanced Processors

Features

Applications

Revision 4/01

Typical Application Circuit

Description

The SC1153 is a low-cost, full featured, synchronous volt-
age-mode controller designed for use in single ended power
supply applications where efficiency is of primary concern.
Synchronous operation allows for the elimination of heat
sinks in many applications. The SC1153 is ideal for imple-
menting DC/DC converters needed to power advanced
microprocessors such as Pentium® llI, in both single and
multiple processor configurations. Internal level-shift, high-
side drive circuitry, and preset shoot-thru control, allows
for use of inexpensive N-channel power switches.

SC1153 features include an integrated 5-bit VID
 
DAC, tem-

perature compensated voltage reference, triangle wave
oscillator, current limit comparator, frequency shift over-
current protection, and an accessible, internally compen-
sated error amplifier. Power good signaling, logic com-
patible shutdown, and over voltage protection are also
provided.

The SC1153 operates at a fixed 200KHz, providing an
optimum compromise between efficiency, external com-
ponent size, and cost.

u Pentium® III Core Supply
u Multiple Microprocessor Supplies
u Voltage Regulator Modules (VRM)
u Programmable Power Supplies
u High Efficiency DC/DC Conversion

u Low cost / full featured
u Synchronous operation
u 5 Bit VID

 
 programmable output

u On-chip power good and OVP functions
u Designed to meet Intel VRM8.4 (Pentium® III)
u 1.3V to 3.5V Range, 1% tolerance
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Electrical Characteristics

Absolute Maximum Ratings
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Unless specified: V
IN

 = 4.75V to 5.25V; GND = PGNDH = PGNDL = 0V; FB = V
O
; 0mV < (CS+ - CS-) < 60mV; T

J
 = 25oC

Note:
(1) This device is ESD sensitive. Use of standard ESD handling precautions is required.
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Pin Configuration Ordering Information

Pin Descriptions

#niP emaNniP noitcnuFniP

1 DNG dnuorGlatigiDdnagolanAlangiSllamS

2 CCV egatloVylppuSpihC

3 PVO VfituolangiShgiH O %02+tnioptes>

4 DOOGRWP )1( Vfihgih,tuptuocigolrotcellocnepO O tnioptesfo%01nihtiw

5 -SC )evitagen(tupnIesneStnerruC

6 +SC )evitisop(tupnIesneStnerruC

7 HDNGP hctiwSediShgiHrofdnuorGrewoP

8 HD tuptuOrevirDediShgiH

9 CN detcennoCtoN

01 LDNGP hctiwSediSwoLrofdnuorGrewoP

11 LD tuptuOrevirDediSwoL

21 LTSB )tsooB(revirDediSwoLrofylppuS

31 HTSB )tsooB(revirDediShgiHrofylppuS

41 NE )1( retrevnocehtnwodstuhswolcigoL,elbanE

51 ESNESOV niahckcabdeeflanretnifodnepoT

61 4DIV )1( )BSM(tupnIgnimmargorP

71 3DIV )1( tupnIgnimmargorP

81 2DIV )1( tupnIgnimmargorP

91 1DIV )1( tupnIgnimmargorP

02 0DIV )1( )BSL(tupnIgnimmargorP

eciveD )1( egakcaP T(egnaRpmeT J)

RT.WSC3511CS 02-OS C°521ot0

Note:
(1)  Only available in tape and reel packaging.  A reel
contains 1000 devices.

NOTE:
(1)  All logic level inputs and outputs are open collector TTL compatible.
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Block Diagram

The voltage at the VOSENSE pin is applied, through the
internal precision resistor feedback chain, to the inverting
input of the error amplifier. The non-inverting input of the
error amplifier is supplied with a DC voltage derived by the
DAC from the internal trimmed bandgap voltage reference.
The output of the error amplifier is compared to the trian-
gular output of the internal oscillator to generate a fixed
frequency, variable duty cycle pulse train. The internal os-
cillator uses an on-chip capacitor and precision trimmed
current sources to set the frequency to 200 kHz.

The generated pulse train is gated with the output of the
current limit latch and the inhibit signal to produce a drive

signal for the upper FET. It is also inverted to produce a
drive signal for the lower FET. These FET drive signals are
modified by the �shoot-through� control circuitry so that
the top FET turn-on is delayed until the bottom FET has
turned off, and visa-versa.

The current limit latch is set (ending the upper FET drive
pulse early) if the current limit comparator indicates an
overcurrent condition. The latch is reset at the start of
each oscillator period.
The PWRGOOD and OVP signals are derived from the volt-
age at the VOSENSE pin by comparators fed from the in-
ternal feedback chain.

Applications Information - Theory of Operation
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Unless specified: VIN = 4.75V to 5.25V; GND = PGNDH = PGNDL = 0V; FB = VO; 0mV < (CS+ - CS-) < 60mV; TJ = 25°C

retemaraP snoitidnoC DIV
01234

niM pyT xaM stinU

egatloVtuptuO )2( IO tiucricnoitacilppAniA2= 11110 782.1 003.1 313.1 V

01110 633.1 053.1 463.1

10110 683.1 004.1 414.1

00110 534.1 054.1 564.1

11010 584.1 005.1 515.1

01010 435.1 055.1 665.1

10010 485.1 006.1 616.1

00010 336.1 056.1 766.1

11100 386.1 007.1 717.1

01100 237.1 057.1 867.1

10100 287.1 008.1 818.1

00100 238.1 058.1 868.1

11000 188.1 009.1 919.1

01000 139.1 059.1 969.1

10000 089.1 000.2 020.2

00000 030.2 050.2 070.2

11111 089.1 000.2 020.2

01111 970.2 001.2 121.2

10111 871.2 089.1 222.2

00111 772.2 003.2 323.2

11011 673.2 004.2 424.2

01011 574.2 005.2 525.2

10011 475.2 006.2 626.2

00011 376.2 007.2 727.2

11101 277.2 008.2 828.2

01101 178.2 009.2 929.2

10101 079.2 000.3 030.3

00101 960.3 001.3 131.3

11001 861.3 002.3 232.3

01001 762.3 003.3 333.3

10001 663.3 004.3 434.3

00001 564.3 005.3 535.3

Output Voltage Table
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Evaluation Board Bill of  Materials
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Typical Characteristic Curves

SC1153 Efficiency in Application Circuit

SC1153 Regulation in Application Circuit
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Semtech Corporation
Power Management Products Division

652 Mitchell Rd., Newbury Park, CA 91320
Phone: (805)498-2111   FAX (805)498-3804

Contact Information

Outline Drawing - SO-20

Land Pattern - SO-20


