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Multi-Phase Link Controller

Features
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The SC4201 is a multi-phase link controller, ideal for iso-
lated and non-isolated applications. Its frequency of op-
eration can be programmed in excess of 2MHz per phase
(oscillator frequency = phase frequency times number
of phases 3 or 4) and can be easily synchronized to an
external faster frequency.  The SC4201 output frequen-
cies can be set to 2/4 or 3 phase operation. A single pin
can either set a 4 phase operation (each phase is 90
degrees apart) or 3 phase operation (120 degrees apart).

Multi-phase operation of multiple primary or secondary
controllers reduces input/output ripple, the number of
components required for filtering, and noise due to fre-
quency beating generated by multiple free running oscil-
lators.

The SC4201 is available in the MSOP-8 surface mount
package.

Small footprint MSOP-8
Programmable frequency > 2MHz, each phase
Synchronized to faster frequency
Programmable 2/4 or 3 phase operation

Telecom distributed power architectures
Multi-phase operation of isolated power supplies
Multi-phase operation of non-isolated switching
regulators

Typical Application Circuit

Description

Applications

RT1

SYNC

2 VDD

3

D 7

GND 8

B 5

C 6

A4

U1
SC4201

Ph A

Ph B

Ph C

Ph D

Sync

R1
5K

C1
0.1

+3 to 6V

VDD for 3 Phase



2 2004 Semtech Corp. www.semtech.com

POWER MANAGEMENT

SC4201

retemaraP lobmyS stimiL stinU

egatloVylppuS V NI 7 V

CNYS,TR V K_P VotV3.0- DD 3.0+ V

gnitarepO egnaRerutarepmeTtneibmA TA 521+ot04- C°

egnaRerutarepmeTnoitcnuJ TJ 051ot04- C°

egnaRerutarepmeTegarotS T GTS 051ot56- C°

ces01)gniredloS(erutarepmeTdaeL T DAEL 003+ C°

tneibmAotnoitcnuJecnadepmIlamrehT θ AJ
602 W/C°

)ledoMydoBnamuH(gnitaRDSE DSE 2 Vk

retemaraP lobmyS snoitidnoC niM pyT xaM stinU

gnitarepO,egatloVylppuS V DD 0.3 0.6 V

tnerruCylppuS I DD V DD R,V6= T k5.63= Ω C, TUO Fp02= 53.2 06.2 Am

dlohserhTtratSDDV 01.3 V

siseretsyHOLVUDDV 07 001 031 Vm

esahprep,ycneuqerFtuptuO F TUO 5-2giF,shpargeeS 1.0 2 zHM

ytilibatSycneuqerFtuptuO V DD V6otV3= 01 %

ycaruccAesahP detsetton,ngisedyB 1 %

dlohserhTtupnIcnyS V CNYS noitpircsednipeeS V DD 3/ V

emiTesiRP/O TR C TUO V,Fp02= DD V6otV3= 01 sn

emiTllaFP/O TF C TUO V,Fp02= DD V6otV3= 01 sn

egatloVtuptuO V TUO V DD V

)kaep(tnerruCtuptuO
I TUO

V5=DDV 52 Am

V3.3=DDV 01

ecnadepmItuptuO R TUO 06 Ω

noitaruDtuptuO TP )1( sn

Unless specified: TA = T
I
 = -40 to +125°C, V

DD
 = 5V, R

T 
= 100K, 4-phase.

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.

Note:

(1)                   where TOUT = output signal period of individual phase.

      N = 3 for 3 phase operation, N = 4 for 2/4 phase operation.
N

TT OUT
P =
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Top View

(MSOP-8)

rebmuNtraP )1( egakcaP

TRTSMI1024CS )2( 8-POSM

BVE1024CS draoBnoitaulavE

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

Pin Descriptions

Pin Configuration Ordering Information
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Block Diagram

Figure 1
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Typical Characteristics
Phase Frequency vs. RT, 4-Phase Operation

Figure 2

Figure 3

Phase Frequency vs. RT, 3-Phase Operation
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Figure 4

Typical Characteristics (Cont.)
4-Phase

Figure 5

3-Phase
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Application Information
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Diagram in Figure 6 shows multi-phase operation of several power converters with fixed switching frequency
FSW.

Figure 6
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Application Information (Cont.)
Diagram in Figure 7 demonstrates a multi-phase operation of a single power supply with current sharing
through the individual phases and with fixed switching frequency FSW.

Figure 7
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Application Information (Cont.)
Diagram in Figure 8 assumes variable switching frequency FSW, e.g. resonant power converters. This circuit
will require additional “FSW Control” block, which is a task for a power designer.

Figure 8
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Application Information (Cont.)
Diagram in Figure 9 demonstrates a synchronous operation of two (or more) SC4201 controllers. If the “time
delay” circuit is to be employed then 6-phase, 8-phase and other configurations become possible.

Figure 9
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Evaluation Board Schematic
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Power Management Products Division
200 Flynn Road, Camarillo, CA 93012

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

Outline Drawing - MSOP-8

Contact Information

Land Pattern - MSOP-8
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