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Description

Applications

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

To satisfy the highly dynamic nature of the modern
microprocessors, the SC2643VX adopts peak current
mode control 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 it provides better
than 0.5% set point accuracy, but also the accuracy to
fully complaint with the stringent load line slope
specifications mandated by the modern microprocessors.
Lossless output current sensing ensures the regulator
output voltage is accurately positioned according to the
load current condition, and an internal temperature
compensation technology further enhances the perfor-
mance of voltage accuracy.

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 cur-
rent 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
benefits the system manufactures for reductions of de-
sign cycle and minimize the inventory management.

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
24-Pin SOIC or TSSOP Packages

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

Features

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 ver-
satility of the system without false tripping under all pos-
sible changes of VID and load conditions.  The differen-
tial voltage feedback sense eliminates the error caused
by high 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 corresponding system signal for correct start up tim-
ing and shut down timing.

(Multiple Patents Pending)(Multiple Patents Pending)(Multiple Patents Pending)(Multiple Patents Pending)(Multiple Patents Pending)
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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 mumixaM stinU

egatloVylppuS V CC 02 V

egatloVtuptuOtceriD/esneS-ibmoC NESTUO,4SO,3SO,2SO,1SO 3.0+ccVot3.0- V

5DIVtpecxesnipDIV 4DIV~0DIV 7 V

5DIV 5DIV 3.0+ccV V

snipTUOdnagnittesycneuqerFrotaillicsO FERCSO,3TUO,2TUO,1TUO 7 V

esneSdnuorG ESNESG 3.0ot3.0- V

niptupnirehtollA PETSCAD,BF,4TUO 3.0+ccVot3.0- V

esaCotnoitcnuJfoecnatsiserlamrehT Θ CJ 42-CIOSrof 6.42 ° W/C

Θ CJ 42-POSSTrof 6.51 ° W/C

egnaRerutarepmeTtneibmA TA 501ot0 °C

egnaRerutarepmeTnoitcnuJ TJ 521ot0 °C

egnaRerutarepmeTegarotS T GTS 051+ot56- °C

.ceS01)gniredloS(erutarepmeTdaeL T DAEL 062 °C

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

noitceSecnerefeR

tuptuOpagdnaB V TUOGB C TUOGB Fn7.4= 549.2 099.2 530.3 V

tnerruCecruoS 022 003 033 µA

noitcejeRylppuS V CC V0.41~V0.01= 5.0 V/Vm

ytilibatSerutarepmeT 0o T<C A 58< oC 5.0 %

petSDIV BSL,8-K,X.9MRV 52 Vm

petSDIV BSL,01MRV/DRV 5.21 Vm

ycaruccAegatloV V TUO

Vm02-=tesffolanretnI;01DRV 5.0- 5.0+ %

Vm02-=tesffolanretnI;x.9MRV 1- 1+ %

Vm52+=tesffolanretnI;8-K 1- 1+ %

noitceSrotallicsO

ycneuqerFrotallicsO F CSO R CSO K903= 045 006 066 zHk

egnaRycneuqerFrotallicsO F CSO 033 0082 zHk

ytilibatSerutarepmeT 0o T<C A 58< oC ±5 %

NOTES: 1)Guaranteed by design, not tested in production.
Specifications subject to change without notice.
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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

reifilpmArorrEegatloV

egatloVtesffOtupnI ±3 Vm

tnerruCsaiBtupnI 52 An

niaGpooLnepO V<V1 TUORRE V4< 08 Bd

htdiwdnaBniaGytinU C TUORRE Fp01= 01 zHM

etaRwelS 01 /V µs

niaGecnatcudnocsnarT G AE 5.0 V/Am

PCOrofleveLpmalC V XAMoe 4.4 V

ycaruccAleveLpmalC 8- 8+ %

sreifilpmAesneStnerruC

egatloVtesffOtupnI ±3 Vm

tnerruCsaiBtupnI 05 An

niaG G AC 01 V/V

RRMC V3ot0 08 Bd

egnaRedoMnommoCtupnI 3.0- 3 V

hctaMniaG 2 %

htdiwdnaB 6 zHM

reifilpmApoorD

niaG G AD 4.5 V/V

ycaruccAniaG )1( ±5 %

sDIV

dlohserhTegatloVwoLtupnI ]5:0DIV[ 2.1 V

dlohserhTegatloVhgiHtupnI ]5:0DIV[ 8.1

tnerruCsaiB V0=]4:0DIV[ 021 581 052 µA

01MRV/DRVrofegatloVpu-lluP5DIV 5DIV 8.1 5.2 V

X.9MRVrofegatlovpu-lluP5DIV 5DIV 4 6 V

8-Krofegatlovpu-lluP5DIV 5DIV 8 ccV V

noitarepOesahP-3

dlohserhTpullup4tuptuO noitarepoesahp-3roF 5.3 4 5.4 V

dooGrewoP

gnisiRerocVrofdlohserhT dlohserhTdooGrewoP-DIV 052 053 004 Vm

gnillaFerocVrofdlohserhT dlohserhTdooGrewoP-DIV 575 Vm

egakaeLhgiHtuptuO V=doogrwP CC 001 An

kniSwoLtuptuO V8.0=doogrwP 2 Am

noitceStimiLtnerruC

egatloVnwodtuhS dlohserhTnwoDtuhS-DIV 055 056 057 Vm

noitceSDIVcimanyD

PETSCADfotnerruCgnikniS I KNIS_CAD 093 Au

PETSCADfotnerruCgnicruoS I ECRUOS_CAD 043 Au

NOTES: 1)Guaranteed by design, not tested in production.
Specifications subject to change without notice.
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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 SOIC/TSSOP)
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(1)  Only available in tape and reel packaging.  A reel contains 1000 devices
for the SOIC-24 and 2500 devices for the TSSOP-24 package.
(2) Specify SOIC-24 or TSSOP-24 package.
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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

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

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

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
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
1

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

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
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
1
1
1

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

1
0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
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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Land Pattern - SOIC-24

Outline Drawing - SOIC-24
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Contact Information

Semtech Corporation
Power Management Products Division
200 Flynn Rd., Camarillo, CA 93012

Phone: (805)498-2111   FAX (805)498-3804

Outline Drawing  - TSSOP-24

Land Pattern - TSSOP-24
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