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SC1214
High Speed, Combi-SenseTM

Two-Phase, Synchronous MOSFET Driver

Features

Applications

September 22, 2003

The SC1214 is a high speed, Combi-SenseTM, two-phase
driver designed to drive high-side and low-side MOSFETs
in two synchronous  Buck  converters. The driver com-
bined with Combi-Sense PWM controllers, such as
Semtech  SC2643VX or SC2643, provides a cost effec-
tive two-phase  voltage regulator for advanced micro-
processors

The Combi-SenseTM is a technique to sense the inductor
current for peak current mode control of voltage regula-
tor without using sensing resistor.  It provides the follow-
ing advantages:
   -  No costly precision sensing resistor
   -  Lossless current sensing
   -  High level noise free signal
   -  Fast response
   -  Suitable for wide range of duty cycle
The detailed explanation of the technique can be found
in the Applications Information section.

A 30ns max propagation delay from input transition to
the gate of the power FET’s guarantees operation at high
switching frequencies. Internal overlap protection circuit
prevents shoot-through from Vin  to PGND in the main
and synchronous MOSFETs. The adaptive overlap pro-
tection circuit ensures the bottom FET does not turn on
until the top FET source has reached 1V, to prevent cross-
conduction.

High current drive capability allows fast switching, thus
reducing switching losses at high (up to 1.5MHz) frequen-
cies without causing thermal stress on the driver.

Under-voltage-lockout and over-temperature shutdown
features are included for proper and safe operation.
Timed latches and improved robustness are  built into
the housekeeping functions such as the Under Voltage
Lockout and adaptive Shoot-through protection circuitry
to prevent false triggering and to assure safe operation.
The SC1214 is offered in a TSSOP-20 package.

� High efficiency
� +12V gate drive voltage
� High peak drive current
� Adaptive non-overlapping gate drives provide

shoot-through protection
� Support Combi-SenseTM and VID-on-fly operations
� Fast rise and fall times (15ns typical with 3000pf

load)
� Ultra-low (<30ns) propagation delay (BG going low)
� Floating top gate drive
� Crowbar function for over voltage protection
� High frequency (to 1.5 MHz) operation allows use

of small inductors and low cost ceramic capacitors
� Under-voltage-lockout
� Low quiescent current

� Intel PentiumTM processor power supplies
� AMD AthlonTM and K8TM processor power supplies
� High current low voltage DC-DC converters

Description
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Typical Application Circuit
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Electrical Characteristics

Absolute Maximum Ratings

Unless specified: TA = 25°C; VIN = 12V; VREG = 8.5V

retemaraP lobmyS snoitidnoC niM pyT xaM stinU

ylppuSrewoP

egatloVylppuS V NI 9 21 51 V

gnitarepO,tnerruCtnecseiuQ po_qI 0.3 Am

tuokcoLegatloVrednU

fodlohserhTtratS V GER egatloV V TRATS_GER 4 3.4 V

siseretsyH syhV OLVU 061 Vm

ODLlanretnI

tuptuOODL V GER V NI V51otV9= 5.8 V

egatloVtuOporD V PORD V NI V8.8otV5= 3.0 V

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.

retemaraP lobmyS snoitidnoC mumixaM stinU

V NI egatloVylppuS V NI 61 V

NRDotGT,TSB V ,NRD-TSB V NRD-GT 11 V

DNGPotTSB V DNGP-TSB 04 V

esluPDNGPotTSB V ESLUP-TSB t ESLUP sn001< 54 V

DNGPotNRD V DNGP-NRD 03ot2- V

esluPDNGPotNRD V ESLUP-NRD t ESLUP sn002< 53ot5- V

DNGPotGB V DNGP-GB 11 V

DNGPotGERV V DNGP-GER 11 V

DNGPotNPV V NP 61 V

esluPDNGPotNPV V ESLUP-NP t ESLUP sn001< 02 V

tupnIMWP OC 5.8ot3.0- V

noitapissiDrewoPsuounitnoC PD TA T,C°52= J C°521= 67.1 W

esaCotnoitcnuJecnatsiseRlamrehT 71 W/C°

egnaRerutarepmeTnoitcnuJgnitarepO TJ 051+ot0 C°

egnaRerutarepmeTegarotS T GTS 051+ot56- C°

.ceS01)gniredloS(erutarepmeTdaeL T DAEL 003 C°

NOTE:
(1) This device is ESD sensitive. Use of standard ESD handling precautions is required.
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retemaraP lobmyS snoitidnoC niM pyT xaM stinU

2OC,1OC

egatloVtupnIhgiHcigoL V H_OC 0.2 V

egatloVtupnIwoLcigoL V L_OC 8.0 V

nwodtuhSlamrehT

tnioPpirTerutarepmeTrevO T PTO 551 C°

siseretsyH T TSYH 01 C°

)2GT,1GT(revirDediShgiH

ecnadepmItuptuO
R GT_CRS

V TSB V- NRD V5.8=
5.1 0.3

mhO
R GT_KNIS 0.1 0.2

emiTesiR t GT_R V,Fn3.3=LC TSB V- NRD V5.8= 51 sn

emiTllaF t GT_F V,Fn3.3=LC TSB V- NRD V5.8= 01 sn

hgiHgnioGGT,yaleDnoitagaporP t GT_HDP V TSB V- NRD V5.8= 73 sn

woLgnioGGT,yaleDnoitagaporP t GT_LDP V TSB V- NRD V5.8= 03 sn

)2GB,1GB(revirDediS-woL

ecnadepmItuptuO
R GB_CRS

V GER V5.8=
5.1 0.3

mhO
R GB_KNIS 5.1 0.3

emiTesiR t GB_R V,Fn3.3=LC GER V5.8= 01 sn

emiTllaF t GB_F V,Fn3.3=LC GER V5.8= 01 sn

hgiHgnioGGB,yaleDnoitagaporP t GB_HDP V GER V5.8= 02 sn

woLgnioGGB,yaleDnoitagaporP t GB_LDP V GER V5.8= 72 sn

emit-ffOmuminiM2GB,1GB )1( t GB_FFO 57 sn

yaleDemiTtuokcoL-egatloV-rednU

V GER pugnipmar t OLVU_HDP 2 sµ

V GER nwodgnipmar t OLVU_LDP 2 sµ

Electrical Characteristics (Cont.)
Unless specified: TA = 25°C; VIN = 12V; VREG = 8.5V

NOTE:
(1) Guaranteed by design.
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Timing Diagrams
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Pin Configurations

Pin Descriptions

eciveD egakcaP T(egnaR.pmeT j)
RTST4121CS )1( 02-POSST C°521-0

#niP emaNniP noitcnuFniP

21,2 2GT,1GT .TEFSOM)pot(gnihctiwsehtrofevirdetagtuptuO

11,1 2NRD,1NRD ebnacnipsihT.retrevnockcubsuonorhcnysehtfo)edongnihctiwsro(edonesahprewopehT
.noitarepognitceffatuohtiwDNGPotevitalerGERV-otpuekipsevitagenaotdetcejbus

31,3 2TSB,1TSB gnitaolfehtpolevedotsnipNRDdnaTSBneewtebdetcennocsiroticapacA.nippartstooB
.)cimarec(Fµ1yllacipytsieulavroticapacehT.TEFSOMedis-hgihehtrofegatlovpartstoob

8,81 2GERV,1GERV .)mm5("2.0nahteromonhtgneldaelhtiw)cimarec(Fµ7.4otFµ1htiwelpuoceD.tuptuoODL

41,4 2OC,1OC lanretninA.rellortnoclanretxeybdeilppus4121CSehtotlangistupniMWPlevelcigoL
.DNGPotnipsihtmorfdetcennocsirotsisermhok05

6,61 2NPV,1NPV elbanEottniopesnestuptuoehtdnanipsihtneewtebCRnatcennoC.edoNesahPlautriV
esneS-ibmoC MT .tiucriCnoitacilppAlacipyTehteeS.noitarepo

02,01 DNGP .ecruossTEFSOMsuonorhcnysehtotesolcsnipesehtpeeK.dnuorG

9,91 2GB,1GB .TEFSOM)mottob(suonorhcnysehtrofevirdetagtuptuO

7,71 2NIV,1NIV lanretniehtdnaODL,evirdetagwolrofrewopylppuS esneS-ibmoC MT ottcennoC.yrtiucric
.retrevnocehtfoliarrewoptupni

Note:
Only available in tape and reel packaging.  A reel
contains 2500 devices.

Ordering Information

(20-Pin TSSOP)
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Block Diagram
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Contact Information

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

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

Outline Drawing - TSSOP-20

Land Pattern - TSSOP-20




