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SC1474
Portable Pentium® Dual Phase

Power Supply Controller
POWER MANAGEMENT

Revision: September 15, 2005

Description Features

Applications

Typical Application Circuit

IMVP3 compliant single chip solution
High speed Dual phase hysteretic controller
VID programmable output
Dual integrated 2A/4A drivers
Integrated VID regulator controller
Automatic performance/battery mode detection
Dynamic phase current matching
Under-voltage lock out on all Vcc inputs
Over-voltage protection on CORE
Current Limit protection on CORE
Thermal protection
Programmable soft-start
Powergood flag with blanking during VID changes
Automatic powersave at light load
38-pin TSSOP lead free package available. Fully
WEEE and RoHS compliant
Industrial temperature range

The SC1474 PowerStep III™ IC is a single chip high-per-
formance Hysteretic PWM controller.  With dual integrated
Smart™ Drivers, it powers advanced Pentium® 4 pro-
cessors. The SC1474 features extended Intel Mobile Volt-
age Positioning (IMVP) to increase battery life by reduc-
ing the voltage at the processor when it is heavily loaded.
It directly supports Intel’s SpeedStep™ requirements for
even longer battery life. The SC1474 automatically de-
tects performance and battery mode VIDs. In addition, it
integrates direct “deeper sleep” mode support.   All op-
erating modes incorporate automatic “power-save” to
prevent negative current flow in the low-side FET during
light loading conditions, saving even more power.

A 5-bit DAC, accurate to 0.85%, sets the output voltage
reference, and implements the 0.600V to 1.750V range
required by the processor.  The hysteretic converter uses
a comparator without an error amplifier, and so provides
the fastest possible transient response, while avoiding
the stability issues inherent to classical PWM controllers.
The SC1474 incorporates a controller for V_VID and au-
tomatically provides the proper sequencing.

The SC1474 operates from +3.3Vdc Vcca and dual 5V
DC drive inputs.  It also features soft-start, an open-drain
PWRGD signal with power-good blanking, and an enable
input.  Programmable current limiting latches the SC1474
off after 32 current limit pulses.  It comes in a space-
saving TSSOP-38 package.

Advanced Intel microprocessors
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SC1474

POWER MANAGEMENT
Absolute Maximum Ratings

Electrical Characteristics

retemaraP emaN snoitidnoC niM xaM stinU

segatloVylppuS V CC 2_5V,1_5V,A 3.0- 7 V

segatloVtuptuO&tupnI V RPDV V, LSRPD V, DIV V,]4..0[ CAD ,
V FRPMC V, 2,1PMC V, SYH V, EROC V, 2,1LC ,
V FRLC V, DGRWP V, BDIV V, BFDIV V, BSO ,

V 2,1HSI V, SS V, DNG V, 2,1GB

3.0- V CC 3.0+ V

NE V NE 3.0- 7 V

2DNGPot2TSB,1DNGPot1TSB CD 3.0- 04 V

2DNGPot2TSB,1DNGPot1TSB sn001,tneisnarT 3.0- 04 V

1NRDot1TSB 3.0- 7 V

2NRDot2TSB 3.0- 7 V

2DNGPot2NRD,1DNGPot1NRD CD 2- 53 V

2DNGPot2NRD,1DNGPot1NRD sn001,tneisnarT 4- 53 V

1DNGPot1GT 2- 3.0+1TSB V

2DNGPot2GT 2- 3.0+2TSB V

otnoitcnuJecnatsiseRlamrehT
tneibmA

θ AJ 47 W/C°

otnoitcnuJecnatsiseRlamrehT
esaC

θ CJ 01 W/C°

retemaraP lobmyS snoitidnoC C52 otC04-
C521

stinU

niM pyT xaM niM xaM

)DNG,2_5V,1_5V,ACCV(ylppuS

egatloVylppuS2_5V,1_5V
egnaR

V 2_5V,1_5 3.4 5 6 3.4 6 V

egnaRegatloVylppuSACCV V ACC 9.2 3.3 5.5 9.2 5.5 V

tnerruCtnecseiuQACCV I QCC wolsiNE 01 01 Aµ

Vnidna,hgihsiNE ACC ro
OLVU2_5V

004

)citats(tnerruCgnitarepOACCV I CC niton,hgihsiNEnehW
I,OLVU ROTALUGER_DIV_C A0=

5 01 Am

rotceteDgnissorCoreZ
tesffOrotarapmoC

V TESFFO -
DCZ

5- 8 5- 8 Vm

tnerruCtnecseiuQ2_5V,1_5V 5_QCCI V0.5=2_5V,1_5V 053 Aµ

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.
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SC1474

POWER MANAGEMENT
Electrical Characteristics (Cont.)

retemaraP lobmyS snoitidnoC C52 C521otC04- stinU

niM pyT xaM niM xaM

stiucriCtuOkcoLegatloVrednU

V CC )gnillaf(dlohserhTA V ACCH 7.2 8.2 9.2 7.2 9.2 V

V CC siseretsyHA V ACCTSYH 011 Vm

)gnillaf2_5V,1_5V(dlohserhT V 5VH 9.3 1.4 3.4 9.3 3.4 V

siseretsyH2_5V,1_5V V 5VTSYH 042 Vm

V DIV )gnisir(dlohserhT V DIV 40.1 01.1 61.1 40.1 61.1 V

siseretsyHBFDIV V CCDIV 003 Vm

rotalugerEROCotBFDIVdilaV
yaledgnitrats

T EROC_YALED C SS V,fn5= CC V3.3=A 052 sµ

)NE(tupnIelbanE

hgihtupnI hineV V CC V6.3>-V7.2=A 2 2 V

V CC V6.3>A -*7.0
V CC A

woltupnI lineV 8.0 8.0 V

)BDIV,BFDIV(rotalugeRDIV

egatlovtuptuO V feRDIV IC lanretxE,Am056ot0=
NPN β nim 56>

461.1 2.1 632.1 461.1 632.1 V

tnerruCtuptuOevirDesaB I BDIV 01 01 Am

)DGRWP(rotareneGdooGrewoPEROCV

dlohserhttupnI V EROCHT V CAD -6.0=
.V57.1
tahtetoN

gnirud
eht,OLVU
leveltuptuo

sihtfo
silangis

.denifednu

reppu
dlohserht

-*1.1
V CAD

-21.1
V* CAD

-41.1
V* CAD

-*1.1
V AD

-*41.1
V CAD

V

rewol
dlohserht

-*9.0
V CAD

-68.0
V* CAD

-*9.0
V CAD

-*68.0
V CAD

siseretsyh 2.1 %

egatloVtuptuO
ycnetalehtgnirudtahtetoN

,egnahcedocDIVynafoemit
silangistuptuoDGRWPeht

.dilavton

V DGRWP V EROC V= CAD
lanretxehtiwpu-delluP
)V2.1(TTVotrotsiser

-59.0
V* TT

-*59.0
V TT

V

VrehtiE EROC V*88.0< CAD
Vro EROC V*21.1> CAD

4.0 4.0

hgihsiNErowolsiNE
noitidnocOLVUtub

8.0 8.0
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POWER MANAGEMENT
Electrical Characteristics (Cont.)

retemaraP lobmyS snoitidnoC C52 C521otC04- stinU

niM pyT xaM niM xaM

)SS(tratStfoSretrevnoCeroC

V EROC_SS noitanimreTtratStfoS
dlohserhT

V MRET_SS 575.1 57.1 529.1 575.1 529.1 V

tnerruCtratStfoSretrevnoCeroC
tonsipactratStfoSETON

wolseogelbanElitnudegrahcsid
saibelbaneoT.nistucOLVUro
otsahEROCSSV,trats-tfosdna

Vwolebpord NE_SS

I SS ,tnerruC)ecruoS(egrahC
V EROC_SS V0=

5.2 0.4 0.7 5.2 0.7 Aµ

,tnerruC)kniS(egrahcsiD
V EROC_SS V7.1=

5 01 5 Am

V EROC_SS dlohserhTelbanE V NE_SS 04 001 001 Vm

]4..0[DIVCAD

dlohserhTtupnIDIV V HI_DIV V CC V6.3>-V7.2=A 2 2 V

V CC V6.3>A *7.0
V CC A

-*7.0
V CC A

V LI_DIV 8.0 8.0

]4..0[DIV,tnerruCpu-llup-tupnIDIV I DIV ...00000=]4..0[DIV
11111

01 4 61 Aµ

ycaruccAegatloVtuptuOCAD V RRE_CAD T<0 A C°521<
R CAD k05= Ω

...00000=]4..0[DIV
01101

58.0- 58.0+ 58.0- 58.0+ %

T<04- A C°521<
R CAD k05= Ω

...00000=]4..0[DIV
01101

5.1- 5.1+ 5.1- 5.1+

...11101=]4..0[DIV
11111

0.2- 0.2+ 0.2- 0.2+



5 2005 Semtech Corp. www.semtech.com

SC1474

POWER MANAGEMENT
Electrical Characteristics (Cont.)

retemaraP lobmyS snoitidnoC C52 C521otC04- stinU

niM pyT xaM niM xaM

peelSrepeeD

egatloVtesffOtupnI V| RPDV V- CAD | V RPDV V58.0= |1±| |3±| %

)SYH,FRPMC,2PMC,1PMC(rotarapmoCEROC

tnerruCsaiBtupnI I FRPMC V PMC V= FRPMC V3.1= |2±| |2±| Aµ

egatloVtesffOtupnI V| 2,1PMC -
V FRMPC |

V FRPMC V3.1= |5.1±| |3±| |3±| Vm

tnerruCgnitteSsiseretsyH
edoMecnamrofreP

I PMC 0=

R SYH k71= Ω V PMC <
V FRPMC

09 001 011 09 011 Aµ

V PMC >
V FRPMC

6- 6+ 6- 6+

R SYH k071= Ω
V PMC <
V FRPMC

7 01 31 7 31

V PMC >
V FRPMC

2- 2+ 2- 2+

tnerruCgnitteSsiseretsyH
edoMyrettaB

I PMC 0=

R SYH k71= Ω
V PMC <
V FRPMC

86 08 29 86 29 Aµ

V PMC >
V FRPMC

6- 6+ 6- 6+

R SYH k071= Ω
V PMC <
V FRPMC

6.5 8 4.01 6.5 4.01

V PMC >
V FRPMC

2- 2 2- 2

)1PMC,2HSI,1HSI(gnirahStnerruC

I ERAHS dlohserhTelbanE 3.0 4.0 5.0 3.0 5.0 V

tesffOreifilpmA 3- 3+ 3- 3 Vm

I ERAHS egnaRtnerruC 21 02 72 21 72 syhI%
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POWER MANAGEMENT
Electrical Characteristics (Cont.)

retemaraP lobmyS snoitidnoC C52 otC04-
C521

stinU

niM pyT xaM niM xaM

)FRLC,2LC,1LC(rotarapmoCtimiLtnerruC

tnerruCsaiBtupnI I±| 2,,1LC | V LC V3.1= |5±| |5±| Aµ

tnerruCgnitteStimiLtnerruC
edoMecnamrofreP

I±| FRLC | R SYH k71= Ω V FRLC V- LC
Vm01-=

522 052 572 522 572 Aµ

V FRLC V- LC
Vm01=

072 033 033 072 033

R SYH k071= Ω V FRLC V- LC
Vm01-=

02 52 03 02 03

V FRLC V- LC
Vm01=

32 03 73 32 73

tnerruCgnitteStimiLtnerruC
edoMyrettaB

I±| FRLC | R SYH k71= Ω V FRLC V- LC
Vm01-=

081 002 022 081 022 Aµ

V FRLC V- LC
Vm01=

612 042 462 612 462

R SYH k071= Ω V FRLC V- LC
Vm01-=

61 02 42 61 42

V FRLC V- LC
Vm01=

91 42 92 91 92

egatloVtesffOtupnI V| 2,1LC -
V FRLC |

V FRLC V3.1= |4±| |6±| |6±| Vm

)2GT,1GT(srevirDediS-hgiH

tnerruCtuptuOkaeP I hkp 2 A

ecnatsiseRtuptuO R CRS ,1_5V,Am001=I
V,V0.5=2_5V TSB V0.5=

1 3 3 Ω

R KNIS 1 3 3

emiTesiR rt GT V,Fn3=LC TSB V- NRD V5= 51 42 42 sn

emiTllaF ft GT 51 42 42 sn

hgiHgniogGT,yaleDnoitagaporP )2( otFRPMCgnissorcPMC
,GTfotniop%01

C GT V0=GB,Fn3=

73 sn

woLgniogGT,yaleDnoitagaporP )2( otFRPMCgnissorcPMC
,GTfotniop%09

C GT V0=NRD,Fn3=

14 sn
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POWER MANAGEMENT

retemaraP lobmyS snoitidnoC C52 C521otC04- stinU

niM pyT xaM niM xaM

)2GB,1GB(revirDediS-woL

tnerruCtuptuOkaeP I lkp 4 A

ecnatsiseRtuptuO R CRS ,1_5V,Am001=I
V0.5=2_5V

1 3 3 Ω

R KNIS 5.0 2 2

emiTesiR rt GB V,Fn3=lC 5V V5= 51 42 42 sn

emITllaF ft GB 01 71 71 sn

hgiHgniogGB,yaleDnoitagaporP )2( FRPMCgnissorcPMC
,GBfotniop%01ot

C GB V0=NRD,Fn3=

23 sn

woLgniogGB,yaleDnoitagaporP )2( FRPMCgnissorcPMC
,GBfotniop%09ot

C GB Fn3=

72 sn

ecnatsiseRnO R BSO-no hctiwsBSO 53 001 Ω

)2GB,1GB,2GT,1GT(srevirD

emiTyaleDnoitcetorPurht-toohS )2( 53 05 56 sn

Electrical Characteristics (Cont.)

Note:
(1)  This device is ESD sensitive. Use of standard ESD handling precautions is required.
(2)  Guaranteed by design.
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POWER MANAGEMENT
Pin Configuration Ordering Information

eciveD egakcaP )1( T(egnaRpmeT J)

RTST4741CS
83-POSST 04- o 521otC oC

TRTST4741CS )2(

Top View

38-TSSOP

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

V5_1

BG1

PGND1

EN

ISH1

CL1

CMP1

CLRF

VCCA

CMPRF

CMP2

CL2

ISH2

GND

DAC

CORE

PGND2

BG2

V5_2

DRN1

TG1

BST1

VIDFB

VIDB

DPRSL

OSB

HYS

VDPR

VID4

VID3

VID2

VID1

VID0

SS

PWRGD

BST2

TG2

DRN2

Pin Descriptions

#niP emaNniP noitpircseDniP

1 1NRD .sTEFSOMsuonorhcnysdnagnihctiws1esahpehtfonoitcnujehtotstcennocnipsihT

2 1GT .TEFSOM)edis-hgih(gnihctiws1esahpehtrofevirdetagtuptuO

3 1TSB polevedotsnip2NRDdna2TSBneewtebdetcennocsiroticapacA.1esahprofnippartstooB
.TEFSOMedis-hgihehtrofegatlovpartstoobgnitaolfeht

4 BFDIV rotalugerDIVroftniopesnesrettimEPNPlanretxE

5 BDIV rotalugerDIVrofevirdesaBPNPlanretxE

Notes:
(1)  This device is only available in tape and reel packaging.
A reel contains 2500 devices.
(2)  Lead free product. This product is fully WEEE and RoHS
compliant.
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SC1474

POWER MANAGEMENT
Pin Descriptions (Cont.)

#niP emaNniP noitpircseDniP

6 LSRPD .nipRPDVehtybtessituptuoCADeht,peelsrepeednI.langispeelSrepeeD

7 BSO wolnevirdsisiht,edomyrettabninehW.tuptuoniard-neponasisihT.yrettaBtesffO
001nahtsselfodnuorgotecnadepmi Ω.

8 SYH nI.SYHRdellac,rotsiserlanretxenasidnuorgotstcennoC.siseretsyHrotarapmoCeroC
VlanretninaybdehsilbatsesitnerrucsiseretsyH,edomecnamrofrep FER dedivid,V7.1,egatlov

Ryb SYH Vfo%08sitnerrucsiseretsyHeht,edomyrettabnI. FER R/ SYH

9 RPDV .peelSrepeeDgnirudtuptuoCADehtstesnipsihtnoegatlovehT

01 4DIV .tupniCADgnimmargorpegatlovrellortnocniamtibtnacifingistsomDIV

11 3DIV tupniDIV

21 2DIV tupniDIV

31 1DIV tupniDIV

41 0DIV .tupniCADgnimmargorpegatlovrellortnocniamtibtnacifingistsaelDIV

51 SS dnarotalugerDIVneewtebdexelpitlumpmartratstfosehtsenifedpaclanretxenA.tratStfoS
.rotalugerEROC

61 DGRWP nihtiwsyatsdnasehcaorppatuptuOretrevnoCniaMehtnehW.tuptuoniardnepo-dooGrewoP
hgihdellupsilangissiht,detanimretsahdoireptrats-tfosehtdna,gnittesCAD_DIVehtfo%21±

.rotsiserlanretxenayb

71 2TSB polevedotsnip2NRDdna2TSBneewtebdetcennocsiroticapacA.2esahprofnippartstooB
.TEFSOMedis-hgihehtrofegatlovpartstoobgnitaolfeht

81 2GT .TEFSOM)edis-hgih(gnihctiws2esahpehtrofevirdetagtuptuO

91 2NRD .sTEFSOMsuonorhcnysdnagnihctiws2esahpehtfonoitcnujehtotstcennocnipsihT

02 2_5V 1atcennoC.2esahprofylppusV5 m ot2_5VmorfelbissopsaesolcsaroticapaccimarecF
.2DNGP

12 2GB .TEF)edis-wol(suonorhcnys2esahpehtrofevirdtuptuO

22 2DNGP .dnuorgrewopTEFsuonorhcnysehtottcennoC.2esahprofdnuorgrewoP

32 EROC dluohsretlifCRllamsA.rotarenegdoog-rewopehtotkcabdeeFtuptuOretrevnoCEROCniaM
.noitidnocpirtytluaftneverpottnenopmocFHynatuoretlifotdesueb

42 CAD .tuptuOgolanA-ot-latigiDrellortnocniaM

52 DNG .dnuorG

62 2HSI .nipretlifgnirahstnerruc2revirD

72 2LC .2esahprofniPtupnItimiLtnerruC

82 2PMC .2esahprofniptupnirotarapmoCeroC

92 FRPMC .niptupniecnerefeRrotarapmoCeroCderahS

03 ACCV .yrtiucricgolananoisicerprofylppusV5roV3.3



10 2005 Semtech Corp. www.semtech.com
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POWER MANAGEMENT
Pin Descriptions (Cont.)

#niP emaNniP noitpircseDniP

13 FRLC .niPtupnIecnerefeRtimiLtnerruCderahS

23 1PMC .1esahprofniptupnirotarapmoCeroC

33 1LC .1esahprofniPtupnItimiLtnerruC

43 1HSI .gnirahStnerruCevitcAelbasidotdnuorgotnipsihtlluP.nipretlifgnirahstnerruc1revirD

53 NE .levellangisV0.5agnitpeccafoelbapacsisihT.hgihevitca-elbanE

63 1DNGP .dnuorgrewopTEFsuonorhcnysehtottcennoC.1esahprofdnuorgrewoP

73 1GB .TEF)edis-wol(suonorhcnys1esahpehtrofevirdtuptuO

83 1_5V 1atcennoC.1esahprofylppusV5 m ot1_5VmorfelbissopsaesolcsaroticapaccimarecF
.1DNGP
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POWER MANAGEMENT
Block Diagram

OFFSET_B

DAC

RDAC

VDC

L1 Rcs1

Vcore

TG1

BG1

C

CDAC

C
SS

CORE CONVERTER
SOFT START

SST

BIAS_EN

CMPRF

CMP2

RCORE

ROH2

CL1

CLRF

RCLOH

BIAS_EN

Vss_term

CORE COMPARATOR

Bias

BANDGAP
REF

BIAS

HYS

RHYS1

PERF/BATT

VID DAC

VREF

DAC

DAC

OSB

POWER GOOD GENERATOR

R

PERF/BATT

PERF/BATT

CURRENT LIMIT

1/2 HYS

5/2 IHYS

CORE

PWRGD

DAC

CORE_H
I

CORE_LO
W

BIAS_EN
SST

VID / DeeperSleep
Change Detector

32 cycle
counter

SS

1HYS / 0

IHYS = VREF / RHYS when PERF mode

IHYS = 0.8(VREF / RHYS) when BATT mode

BST1

DRN1

V5_1
5V

PGND1

DELAY

VID Mode Detect

DPRSL

RHYS2

VDPR

VID[0:4]

EN

GND

UVLO

UVLO Bias
& Reference

BIAS_EN

VCCA, V5_1, V5_2

ZERO CROSSING
COMPARATOR

CORE

DRIVERS - 1PERF/BATT

VDC

L2 Rcs2

TG2

BG2

BST2

DRN2

V5_2
5V

PGND2

DELAY

DRIVERS - 2

CL2

PHASE & DRIVER
CONTROL

V5_1

V5_2

CMP1 OH1R

VIDB

VIDFB

Vref

95%Vref

VID REGULATOR

ENABLE

VID pwrgd

ISH2

ISH1

VCCA
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SC1474

POWER MANAGEMENT
Applications Information
SUPPLY, BIAS, UVLO, POWERGOOD GENERATOR

Supplies
The SC1474 is optimized to operate from a 3.3 V ± 5%  VCCA but
also  works up to a 6V maximum.  We  recommend using 3.3V for
VCCA in a processor power application because the VID inputs are
internally pulled up to VCCA.  Using a higher voltage may result in an
overvoltage on the processor VID inputs.  The driver power inputs
(V5_1 and V5_2) are designed for a 5V ± 10% input.

Under Voltage Lock-Out Circuit
The Under-Voltage-Lock-Out Circuit consists of comparators which
monitor the VCCA, V5_1, and V5_2 voltage levels.  The SC1474 enters
UVLO mode when any of the supplies has not ramped above the
upper threshold or has dropped below the lower threshold.  In
addition, the CORE regulator is disabled until the VID regulator
exceeds its threshold.  In UVLO mode, the VID regulator is shut
down and the gate drives are tri-stated.

Power Good Generator
If the chip is enabled but not in UVLO condition, and the core
voltage gets within ± 12% (nominal) of the VID programmed value,
then a high level Power Good signal is generated on the PWRGD
pin to trigger the processor power up sequence.  If the chip is
either disabled or enabled but in UVLO condition, then PWRGD is
undefined.  This is an open-drain output and will be pulled-up
externally by a 680Ω or larger resistor.

During soft start, PWRGD stays low independently from the status
of Vcore voltage.  During VID code change latency time or a
DeeperSleep transition, PWRGD is forced high (open drain) by logic
circuits.  PWRGD resumes normal functioning after 32 clock cycles.

Over-voltage Protection
If the CORE voltage is greater than +12% of the DAC (i.e. out of the
powergood window), the SC1474 will latch off and hold the low-
side driver on permanently. Either the power or EN must be recycled
to clear the latch. The latch is disabled during softstart and VID/
DeeperSleep transitions. For safety, the latch is enabled if the
CORE voltage exceeds 2V even during VID/DeeperSleep
transitions.

Thermal Shutdown
The device will be disabled when the internal junction temperature
reaches approximately 160C and will not re-start until the
temperature has dropped by about 10C.

Band Gap Reference
A ± 0.85% precision Band Gap Reference acts as the internal
reference voltage standard of the chip, which all critical biasing
voltages and currents are derived from. All references to VREF in
the equations to follow use VREF=1.7V.

CORE CONVERTER CONTROLLER

Precision VID DAC Reference
This 5-bit digital-to-analog converter (DAC) serves as the
programmable reference source of the Core Comparator.
Programming is accomplished by either CMOS logic level VID code
applied to the DAC inputs.  The VID code vs. the DAC output is
shown in table 5 below.  The accuracy of the VID DAC is maintained
on the same level as of the Band Gap Reference.

DIV V CC DIV V CC

4 3 2 1 0 V 4 3 2 1 0 V

0 0 0 0 0 057.1 1 0 0 0 0 579.0

0 0 0 0 1 007.1 1 0 0 0 1 059.0

0 0 0 1 0 056.1 1 0 0 1 0 529.0

0 0 0 1 1 006.1 1 0 0 1 1 009.0

0 0 1 0 0 055.1 1 0 1 0 0 578.0

0 0 1 0 1 005.1 1 0 1 0 1 058.0

0 0 1 1 0 054.1 1 0 1 1 0 528.0

0 0 1 1 1 004.1 1 0 1 1 1 008.0

0 1 0 0 0 053.1 1 1 0 0 0 577.0

0 1 0 0 1 003.1 1 1 0 0 1 057.0

0 1 0 1 0 052.1 1 1 0 1 0 527.0

0 1 0 1 1 002.1 1 1 0 1 1 007.0

0 1 1 0 0 051.1 1 1 1 0 0 576.0

0 1 1 0 1 001.1 1 1 1 0 1 056.0

0 1 1 1 0 050.1 1 1 1 1 0 526.0

0 1 1 1 1 000.1 1 1 1 1 1 006.0

On start-up, the VID Management circuit assumes the initial VID
code is for Performance Mode.  The hysteresis current values and
OSB switch are set accordingly. On a VID code change, the VID
Management performs a binary comparison of the current and
new VID codes. If the new code represents a higher voltage than
the current code, the mode is set to Performance. If the new code
represents a lower voltage, the mode is set to Battery.

Core Comparator
This is an ultra-fast hysteretic comparator with a typical propagation
delay of about 20ns at a 20mV overdrive.  Its hysteresis is
determined by the ratio of the high accuracy internal reference
voltage, VREF, divided by RHYS  when in  Performance Mode.  In Battery
Mode, the hysterisis current is 80% of this ratio.
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Powergood blanking
On any VID change or DeeperSleep change, the PowerGood signal
is blanked for 32 CO cycles (approx. 100us) to prevent glitching
on the PowerGood during the transition.

Current Limit Comparator
The Current Limit Comparator monitors the core converter output
current in each phase and turns the high side switch off when the
current in either phase exceeds the upper current limit threshold,
VHCL and re-enabled only if the load current drops below the lower
current limit threshold, VLCL.  The current is sensed by monitoring
the voltage drop across the current sense resistor, RCS connected
in series with the core converter inductor (the same resistor used
for DSPS input signal generation)

Current limit Latch
If the CORE voltage goes lower than 12% below the VID (i.e. out of
the powergood window), then sustained current limiting (32 current
limit pulses) will cause the part to permanently latch off. The latch
is inhibited during soft-start.

Core Converter Soft Start Timer
This block first controls the ramp-up time of the VID voltage, then
sets the delay time before the CORE voltage begins its ramp. Finally,
the CORE voltage ramp time is defined. The primary purpose is to
reduce the initial in-rush current on the core input voltage (battery)
rail.

Performance/Battery Mode
In Battery Mode, the hysteresis current (for CORE and Current
Limit) is set to 80% of its nominal value. At the same time, the OSB
pin is pulled low. In Performance Mode, the OSB pin is high
impedance and the hysteresis current operates at 100%.

Battery/Performance Mode is automatically determined by
comparing old and new VID codes during a VID transition. The
lower code (higher Vcore setting) is determined to be Performance
Mode. The SC1474 starts up in Performance Mode.

Deeper Sleep function
When DPRSL is high, the DAC is set by the voltage on the VDPR pin.
On a DPRSL transition, the PWGD pin is forced high (blanked) for
32 CO cycles.  The OSB offset is disabled during Deeper Sleep.

Power-Save
A zero-crossing comparator detects when the current thru the
external sense resistor reverses. At this point, the bottom FET is
latched off. The latch is reset when the controller decides to switch
on the top FET. This prevents excessive switching at light loads
and hence saves switching power losses.

VID Regulator
The VID regulator along with an external PNP provides a 1.2V
supply at up to 650mA. The CORE regulator is not allowed to start
until the VID regulator has exceeded its threshold for a period of
time defined by the external Soft Start capacitor.

Dynamic Current Sharing
The average current in each phase is compared and the controller
dynamically alters the switching set-points to match the currents.

EN

V VID_PWRGD

V(SS)

V VID

VCORE

1.20V

VCCA

1.20V
1.7V

1.1V

PWRGD
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Performance mode dynamic load release response

Vin = 10V
Icore_low = 10A

Icore_high = 40A
Vperf = 1.30V

Vin = 10V
Icore_low = 10A

Icore_high = 40A
Vperf = 1.30V

Performance mode dynamic load response

Typical Characteristics
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Battery mode dynamic load response

Vin = 10V
Icore_low = 8A

Icore_high = 25A
Vbatt = 1.20V

Battery mode dynamic load release response

Vin = 10V
Icore_low = 8A

Icore_high = 25A
Vbatt = 1.20V

Typical Characteristics (Cont.)
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Performance mode to Battery mode transition

Performance mode to Battery mode transition

Vin = 10V
Icore = 12.5A
Vperf = 1.30V
Vbatt = 1.20V

Vin = 10V
Icore = 12.5A
Vperf = 1.30V
Vbatt = 1.20V

Typical Characteristics (Cont.)
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Performance Deepsleep mode to Performance mode transition

Performance mode to Performance Deepsleep mode transition

Vin = 10V
Icore = 10A

Vperf = 1.30V

Vin = 10V
Icore = 10A

Vperf = 1.30V

Typical Characteristics (Cont.)

Vin = 10V
Icore = 12.5A
Vperf = 1.30V
Vbatt = 1.20V
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Battery deepsleep mode to Battery mode transition

Vin = 10V
Icore = 8A

Vbatt = 1.20V

Battery mode to Battery deepsleep mode transition

Vin = 10V
Icore = 8A

Vbatt = 1.20V

Typical Characteristics (Cont.)
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Performance deepsleep mode to Deepersleep mode transition

Deepersleep mode to Performance deepsleep mode transition

Vin = 10V
Icore = 6A

Vperf = 1.30V

Vin = 10V
Icore = 6A

Vperf = 1.30V

Typical Characteristics (Cont.)
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Battery deepsleep mode to Deepersleep mode transition

Deepersleep mode to Battery Deepsleep mode transition

Typical Characteristics (Cont.)
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1.3V Output Power Efficiency (Vin = 10V and 19V)
Performance Mode
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Efficiency vs. Output Voltage
Performance Mode
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Line and Load Regulation
Vout = 1.30V

Performance Mode
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Line and Load Regulation
Vout =1.2V

Battery DeepSleep Mode
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Line and Load Regulation
Vout = 1.05V

DeeperSleep Mode
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Typical Characteristics (Cont.)

Outline Drawing - TSSOP-38
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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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