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Description

Applications

The SC2647 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 SC2647 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 1MHz.

One of the outstanding features of the SC2647 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
SC2647.  The MOSFET Rds(on) and the output inductor
winding resistance is used to generate the phase cur-
rent information.  The SC1211VX Combi-SenseTM MOSFET
driver plus the SC2647 enables the complete solution.

The SC2647 is a multi-platform controller.  It conforms
to Intel VRM/VRD10.0, VRM9.X, and AMD K-8 (OpteronTM)
VID specifications.  With very minor changes of the sche-
matic and the layout, the SC2647 based solution can be
ported form one platform to another.  This greatly ben-
efits the system manufactures for reductions of design
cycle and minimize the inventory management.

VRD/VRM10.0, 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/1211VX
Under Voltage Protection Built in
External programmable Soft-Start
Externally programmable switching frequency.
2, 3, or 4-Phase Configurations
24-Pin SOIC or TSSOP Packages

  This device is fully WEEE and RoHS Compliant

Voltage Regulator VRD/VRM10.0
Voltage Regulator VRM9.X
Voltage Regulator K-8
High Current, Low Voltage Step Down DC/DC
Converters

Features

The VID structure of the SC2647 supports VID-on-Fly ap-
plications for any platform.  The cycle-by-cycle current
limit plus the intelligent over current shut down provide
the maximum versatility of the system without false
tripping under all possible changes of VID and load
conditions.  The differential 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 sys-
tem 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)
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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 specified: VCC = 5V, 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 7.4 5 7 V

tnerruCylppuSCI I CC 5.9 Am

pUpmaROLVU 3.4 V

sisiretsyHOLVU 003 Vm

noitceSecnerefeR

tuptuOpagdnaB V TUOGB C TUOGB Fn7.4= 3 V

tnerruCecruoS V0=GB 072 μA

tnerruCkniS V4=GB 005- μA

noitcejeRylppuS V CC V7~V7.4= 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 R CSO mhoK903= 045 006 066 zHk

ytilibatSerutarepmeT 0o T<C A 58< oC 5-/+ %

Parameter Symbol Maximum Units

Supply Voltage VCC 20 V

Combi-Sense/Direct Output Voltage OS1, OS2, OS3, OS4, OUTSEN 5 V

Ambient Temperature Range TA 0 to 105 oC

Junction Temperature Range TJ 0 to 125 oC

Storage Temperature Range TSTG -65 to +150 oC

Lead Temperature (Soldering) 10 Sec. TLEAD 300 oC

ESD Rating (Human Body Model) ESD 2 kV
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Electrical Characteristics (Cont.)
Unless specified: VCC = 5V, VID=1.30V (110110,VRD10) or 1.50V (101110,VRD10), FOSC = 600kHz, TA = 27

o
C.   See Typical Application Circuit.

retemaraP snoitidnoCtseT niM pyT xaM stinU

reifilpmArorrEegatloV

egatloVtesffOtupnI 3-/+ Vm

tnerruCsaiBtupnI 52 An

niaGpooLnepO V<V1 TUORRE V6.3< 08 Bd

htdiwdnaBniaGytinU C TUORRE Fp01= 01 zHM

etaRwelS 2 /V μS

niaGecnatcudnocsnarT 5.0 V/Am

sreifilpmAesneStnerruC

egatloVtesffOtupnI 3-/+ Vm

tnerruCsaiBtupnI 05 An

niaG 5.9 V/V

RRMC V3ot0 08 Bd

egnaRedoMnommoCtupnI 3.0- 3 V

hctaMniaG 2 %

htdiwdnaB 6 zHM

reifilpmApoorD

niaG 2.5 V/V

sDIV

dlohserhTcigoL ]4:0DIV[ 2.1 8.1 V

ecnadepmIpu-lluP ]4:0DIV[ 01 mhoK

01MRV/DRVrofdlohserhTcigoL5DIV 5DIV 2.1 8.1 V

egatlovgnipmalC5DIV 7.2 V

X.9MRVrofdlohserhTnoitceleS5DIV kniS/5DIV 94 Au

8-KrofdlohserhTnoitceleS5DIV kniS/5DIV 502 Au

noitarepOesahP-3

dlohserhTpullup4tuptuO 7.3 1.4 V

dooGrewoP

gnisiRdlohserhT dlohserhTdooGrewoP-DIV 033 Vm

gnillaFdlohserhT dlohserhTdooGrewoP-DIV 065 Vm

egakaeLhgiHtuptuO V=doogrwP CC 001 An

kniSwoLtuptuO V8.0=doogrwP 2 Am

noitceStimiLtnerruC

timiLtnerruCrofegatloVpmArorrE.xaM 6.3 V

egatloVnwodtuhS dlohserhTnwoDtuhS-DIV 006 Vm
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Pin Configurations

Pin Descriptions

Ordering Information

(24-Pin SOIC/TSSOP)

Top View
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13 
14 

19 
20 
21 
22 

24 
23 

15 
16 
17 
18 

VID1 
VID0 

OUT1 
OUT2 
OUT3 
OUT4 

OS4 
OUTSEN 

VID5 
PGOOD 
OSCREF 
AGND 

VID2 
VID3 

GSENSE 
ERROUT 
BGOUT 

OS1 

OS3 
OS2 

VID4 
VCC 

DACSTEP 
FB Note:

(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.
(3) Lead free product. This product is fully WEEE and RoHS compliant.

rebmuNtraP egakcaP T(egnaR.pmeT J)

RTWS7462CS )1( 42-CIOS 521ot0 OC

RTST7462CS )1( 42-POSST 521ot0 OC

TRTST7462CS )3,1( 42-POSST 521ot0 OC

BVE7462CS )2( draoBnoitaulavE

Pin# P in  N ame P in  Function

1 OS 3 C urrent sense input.

2 OS 2 C urrent sense input.C onnect to  OUTSE N for 2  phase operation.

3 OS 1 C urrent sense input.

4 B GOUT B G re ference p in.C onnect soft s tart cap from this  p in to  A GND .

5 E RROUT E rro r-ampli fier output.C onnect compensation network to  A GND .

6 GS ENS E Remote sense for GND .

7 FB Feedback p in.Route FB  and  GE NSE  as d i fferentia l pa i r to  C P U.

8 D AC STEP V ID  step speed.C onnect a  cap  from this  p in to  A GND  to fi lte r D A C  output.

9 V C C P ower supply fo r chip .

10~14 V ID 4 : 0 V ID  MS B  to  V ID  LS B .

15 V ID 5 12.5mV b i t for V RD 10.x. P ull i t up to  >2V  and  program the s ink current to
se lectVRM9 or K8  V ID  tab le .

16 PGOOD P ower good, Open co llector output.

17 OS C REF Osci lla tor frequency se tting  .C onnect a  resistor to  A GND .

18 A GND C lean ground for ana log s ignals .

19 OUT1 P WM output1.

20 OUT2 P WM output2.

21 OUT3 P WM output3.

22 OUT4 P WM output4. C onnect to  V C C  for 3  phase opera tion.

23 OUTS E N D irect output sense.

24 OS 4 C urrent sense input. C onnect to  OUTSE N for 2  or 3  phase  operation.
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Block Diagram
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R
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R

S
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+

-
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+

-
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+
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+

-
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+

-
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Applications Information- Output Voltage
VRM9.X Output Voltage

Unless specified: 0 = GND; 1 = High  (or Floating). TA = 25oC, VCC = 5V Vout
(V)VID4 VID3 VID2 VID1 VID0

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

OFF
1.1

1.125
1.15

1.175
1.2

1.225
1.25

1.275
1.3

1.325
1.35

1.375
1.4

1.425
1.45

1.475
1.5

1.525
1.55

1.575
1.6

1.625
1.65

1.675
1.7

1.725
1.75

1.775
1.8

1.825
1.85
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Applications Information- Output Voltag
VRD10 Output Voltage

Unless specified: 0 = GND; 1 = High. TA = 25oC , V C C = 5V Vout
(V)VID5 VID 4 VID3 VID2 VID1 VID 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
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

0.8375
0.8500
0.8625
0.8750
0.8875
0.9000
0.9125
0.9250
0.9375
0.9500
0.9625
0.9750
0.9875
1.0000
1.0125
1.0250
1.0375
1.0500
1.0625
1.0750
1.0875

OFF
OFF

1.1000
1.1125
1.1250
1.1375
1.1500
1.1625
1.1750
1.1875
1.2000
1.2125
1.2250
1.2375
1.2500
1.2625
1.2750
1.2875
1.3000
1.3125
1.3250
1.3375
1.3500
1.3625
1.3750
1.3875
1.4000
1.4125
1.4250
1.4375
1.4500
1.4625
1.4750
1.4875
1.5000
1.5125
1.5250
1.5375
1.5500
1.5625
1.5750
1.5875
1.6000
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Applications Information- Output Voltag
egatloVtuptuO8-K

T.)gnitaolFro(hgiH=1;DNG=0:deificepssselnU A 52= o V,C CC V5=

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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REFERENCE JEDEC STD MS-013, VARIATION AD.4.
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R
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J
h

c
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DETAIL A
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-
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.020 - .030 0.750.50 -
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3. DIMENSIONS "E1" AND "D" DO NOT INCLUDE MOLD FLASH, PROTRUSIONS
OR GATE BURRS.

-B-

CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).

DATUMS           AND           TO BE DETERMINED AT DATUM PLANE
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C O N S U LT  Y O U R  M A N U FA C T U R IN G  G R O U P  T O  E N S U R E  Y O U R
C O M P A N Y 'S  M A N U FA C TU R IN G  G U ID E L IN E S  A R E  M E T .
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Outline Drawing  - TSSOP-24

Land Pattern - TSSOP-24
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E 1
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D IM EN SIO N S "E 1" A N D  "D " D O  N O T IN C LU D E M O LD  FLASH , PR O TR U SIO N S3.
O R  G ATE  BU R RS .

D ATU M S           A N D            TO  B E D E TE RM IN E D AT D ATU M  PLAN E

C O N TR O LLIN G  D IM E N S IO N S  AR E  IN  M ILLIM ETE RS  (A N G LE S IN  D EG R EES ).
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C O N S U LT  Y O U R  M A N U F A C T U R IN G  G R O U P  T O  E N S U R E  Y O U R
C O M P A N Y 'S  M A N U F A C T U R IN G  G U ID E L IN E S  A R E  M E T .
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