
1 www.semtech.com

POWER MANAGEMENT

SC2643VX
Multi-Platform

Multi-Phase PWM Controller

May 11, 2005

Description

Applications

The SC2643VX provides a solution for microprocessor core
voltage regulation  with up to 4 paralleled PWM channels.
The solution can also be configured as 2, 3, or 4-phase
form.  This multi-phase buck regulator utilizes the phase-
shift timing control to allow interleaved switching of the
power switches.  This architecture minimizes the core volt-
age ripple and the input current ripple, which leads to op-
timized voltage regulator design for power density, tran-
sient responses, and the thermal performances.

To satisfy the highly dynamic nature of the modern  micro-
processors, the SC2643VX adopts peak current mode con-
trol topology which ensures wide control loop bandwidth
and fast transient responses.  The current mode control
provides intrinsic phase current matching.  The maximum
ripple frequency is greater than 2.8MHz.

One of the outstanding features of the SC2643VX is its
voltage regulation accuracy.  Not only does it provide bet-
ter than 0.5% set point  accuracy, but also the accuracy to
be fully compliant with  stringent load line slope specifica-
tions mandated by the modern microprocessors.  Lossless
output current sensing ensures the regulator output volt-
age is accurately positioned according to the load current
condition, and an internal temperature  compensation tech-
nology further enhances the performance of voltage accu-
racy.

The patented Combi-SenseTM topology is employed by
SC2643VX.  The MOSFET Rds(on) and the output inductor
winding resistance are used to generate the phase current
information.  The Combi-SenseTM MOSFET driver plus the
SC2643VX enables the complete solution.

The SC2643VX is a multi-platform controller.  It conforms
to Intel VRM/VRD10.X, VRM9.X, and AMD K-8 (OpteronTM)
VID specifications.  With very minor changes of the sche-
matic and the layout, the SC2643VX based solution can
be ported form one platform to another.  This greatly ben-
efits system manufactures by reducing design cycle times
and streamlining inventory management.

The SC2643VX supports VID-on-Fly applications for any
platform.  The cycle-by-cycle current limit plus the intelli-
gent over current shut down provide the maximum versa-
tility of the system without false tripping under all possible
changes of VID and load conditions.  The differential volt-
age feedback sense eliminates the error caused by high

VRD/VRM10.X, VRM9.X, and K-8 compliant
Core Voltage Set Point Accuracy 0.5%
Combi-SenseTM Current Mode Control
Intrinsic Phase Current Matching
Fast Transient Responses
Active Droop with Temperature Compensation to

      Meet Load Line Slope
Support VID-on-Fly with 5 or 6 bit VID
Enable Function for Power Sequencing
Cycle-by-Cycle Peak Current Limit
Intelligent Over Current Shut Down
Over Voltage Protection When Using Semtech

       Combi-SenseTM Driver
Under Voltage Protection Built in
External programmable Soft-Start
Externally programmable switching frequency (up to
2.8MHz output voltage ripple frequency)
2, 3, or 4-Phase Configurations

Voltage Regulator VRD/VRM10.X
Voltage Regulator VRM9.X
Voltage Regulator K-8
High Current, Low Voltage Step Down DC/DC
Converters

Features

load current on the ground plane.  External offset is easy
to achieve for any platforms and the VID settings.  The
enable function is also provided to interface with the cor-
responding system signal for correct start up timing and
shut down timing.

(Multiple Patents Pending)(Multiple Patents Pending)(Multiple Patents Pending)(Multiple Patents Pending)(Multiple Patents Pending)



2 2005 Semtech Corp. www.semtech.com

POWER MANAGEMENT

SC2643VX

Typical Application Circuit
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Absolute Maximum Ratings

Electrical Characteristics

Exceeding the specifications below may result in permanent damage to the device, or device malfunction. Operation outside of the parameters specified in the
Electrical Characteristics section is not implied. Unless otherwise specified, all other voltages are referenced to AGND.

Unless specified: VCC = 12V, VID=1.30V (110110,VRD10) or 1.50V (101110,VRD10), FOSC = 600kHz, TA = 27
o
C.   See Typical Application Circuit.

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

ylppuS_pihC

egatloVylppuSCI V
CC

5.7 21 41 V

tnerruCylppuSCI I
CC

01 31 Am

pUpmaROLVU OLVU gnisiRccV 3.7 5.7 V

nwoDpmaROLVU OLVU gnillaFccV 4.6 5.6 V
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tuptuOpagdnaB V
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C
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retemaraP lobmyS mumixaM stinU

V
CC

egatloVylppuS V
CC

02ot3.0- V
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Electrical Characteristics (Cont.)
Unless specified: VCC = 12V, VID=1.30V (110110,VRD10) or 1.50V (101110,VRD10), FOSC = 600kHz, TA = 27

o
C.   See Typical Application Circuit.

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU
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retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU
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NOTES: 1) Guaranteed by design, not tested in production.
Specifications subject to change without notice.

Electrical Characteristics (Cont.)
Unless specified: VCC = 12V, VID=1.30V (110110,VRD10) or 1.50V (101110,VRD10), FOSC = 600kHz, TA = 27

o
C.   See Typical Application Circuit.
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Pin Configurations

Pin Descriptions

Ordering Information

#niP emaNniP noitcnuFniP

1 3SO .3tnerruCesneS-ibmoC

2 2SO noitarepoesahp2rofNESTUOottcennoC.2tnerruCesneS-ibmoC

3 1SO .1tnerruCesneS-ibmoC

4 TUOGB .nipecnereferGB

5 TUORRE .tuptuoreifilpma-rorrE

6 ESNESG .DNGrofesnesetomeR

7 BF .nipkcabdeeF

8 PETSCAD .deepspetsDIV

9 CCV .pihcrofylppusrewoP

01 4DIV .BSMDIV

11 3DIV

21 2DIV

31 1DIV

41 0DIV .BSLDIV

51 5DIV .X.9MRVrofV5otpu-llup5DIV;8-KrofCCVotpu-llup5DIV.tcelesepytDIV/BSL2/1DIV

61 DOOGP .doogrewoP

71 FERCSO .gnittesycneuqerfrotallicsO

81 DNGA .golanarofdnuorgnaelC

91 1TUO .1tuptuoMWP

02 2TUO .2tuptuoMWP

12 3TUO .3tuptuoMWP

22 4TUO .noitarepoesahp3rofCCVottcennoC.4tuptuoMWP

32 NESTUO .esnestuptuotceriD

42 4SO .noitarepoesahp3ro2rofNESTUOottcennoC.4tnerruCesneS-ibmoC

(24-Pin TSSOP)
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Note:
(1)  Only available in tape and reel packaging.  A reel contains 2500 devices
for the TSSOP-24 package.
(2) Lead free package.Device is fully WEEE and RoHS compliant.

rebmuNtraP egakcaP T(egnaR.pmeT J)

RTSTXV3462CS )1( 42-POSST 521ot0 OC

TRTSTXV3462CS )2()1( 42-POSST 521ot0 OC
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Block Diagram
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Applications Information- Output Voltage
egatloVtuptuOX.9MRV

T.)gnitaolFro(hgiH=1;DNG=0:deificepssselnU
A

V,C°52=
CC

V21= tuoV
)V(4DIV 3DIV 2DIV 1DIV 0DIV
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1
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
0
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1
1
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0
0
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0
0
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0
1
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0
1
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0
0
1
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1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0

FFO
1.1
521.1
51.1
571.1

2.1
522.1
52.1
572.1

3.1
523.1
53.1
573.1

4.1
524.1
54.1
574.1

5.1
525.1
55.1
575.1

6.1
526.1
56.1
576.1

7.1
527.1
57.1
577.1

8.1
528.1
58.1
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Applications Information- Output Voltage
(Cont) egatloVtuptuO01DRV

T.hgiH=1;DNG=0:deificepssselnU
A

V,C°52=
CC

V21= tuoV
)V(5DIV 4DIV 3DIV 2DIV 1DIV 0DIV
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0
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0
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1
1
1
1
1
1
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0
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0
0
0
1
1
1
1
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1
1
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0
0
0
0
0
0
0
1
1
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1
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0
0
0
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0
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0
0
0
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1
1
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0
0
0
0
1
1
1
1
0
0
0
0
1
1
1

0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0

5738.0
0058.0
5268.0
0578.0
5788.0
0009.0
5219.0
0529.0
5739.0
0059.0
5269.0
0579.0
5789.0
0000.1
5210.1
0520.1
5730.1
0050.1
5260.1
0570.1
5780.1

FFO
FFO

0001.1
5211.1
0521.1
5731.1
0051.1
5261.1
0571.1
5781.1
0002.1
5212.1
0522.1
5732.1
0052.1
5262.1
0572.1
5782.1
0003.1
5213.1
0523.1
5733.1
0053.1
5263.1
0573.1
5783.1
0004.1
5214.1
0524.1
5734.1
0054.1
5264.1
0574.1
5784.1
0005.1
5215.1
0525.1
5735.1
0055.1
5265.1
0575.1
5785.1
0006.1
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Applications Information- Output Voltage
(Cont) egatloVtuptuO8-K

T.)gnitaolFro(hgiH=1;DNG=0:deificepssselnU
A

V,C°52=
CC

V21=

4DIV 3DIV 2DIV 1DIV 0DIV V TUO )V(

0 0 0 0 0 055.1

0 0 0 0 1 525.1

0 0 0 1 0 005.1

0 0 0 1 1 574.1

0 0 1 0 0 054.1

0 0 1 0 1 524.1

0 0 1 1 0 004.1

0 0 1 1 1 573.1

0 1 0 0 0 053.1

0 1 0 0 1 523.1

0 1 0 1 0 003.1

0 1 0 1 1 572.1

0 1 1 0 0 052.1

0 1 1 0 1 522.1

0 1 1 1 0 002.1

0 1 1 1 1 571.1

1 0 0 0 0 051.1

1 0 0 0 1 521.1

1 0 0 1 0 001.1

1 0 0 1 1 570.1

1 0 1 0 0 050.1

1 0 1 0 1 520.1

1 0 1 1 0 000.1

1 0 1 1 1 579.0

1 1 0 0 0 059.0

1 1 0 0 1 529.0

1 1 0 1 0 009.0

1 1 0 1 1 578.0

1 1 1 0 0 058.0

1 1 1 0 1 528.0

1 1 1 1 0 008.0

1 1 1 1 1 FFO
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THIS LAND PATTERN IS FOR REFERENCE PURPOSES ONLY.
CONSULT YOUR MANUFACTURING GROUP TO ENSURE YOUR
COMPANY'S MANUFACTURING GUIDELINES ARE MET.
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Semtech Corporation
Power Management Products Division
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