i SEMTECH

SC4201
Multi-Phase Link Controller

POWER MANAGEMENT

Description

The SC4201 is a multi-phase link controller, ideal for iso-
lated and non-izolated applications. s freqguency of op-
eration can be programmed in excess of L.5MHz and
can be easily synchronized to an external faster frequency.
The SC4201 output frequencies can be set to 2/4 or 3
phase cperation. A single pin can either set & 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 reguired for filkering, and noise due to fre-
guency beating generated by multiple free running oscil-
lators.

The SC4201 is available in the MS0P-8 surface mount
package.

Typical Application Circuit

Features

# Low cost/small size

# Programmable frequency up to 2MHz, each phase
# Synchronized to faster frequency

# Programmable 2/4 or 3 phase operation

Applications

# Telecom distributed power architectures
# Multi-phase cperation of power supplies
# Mulii-phsse cperation of switching regulators
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Absolute Maximum Ratings

S5C4201

Exceading the specifications below may result in permanent damage fo the device, or device mafunction. Operaticn owiside of the parameters

specified in the Electrica’ Characieristics section s not implied.

Parameter Symbol Limits Units
Supply YVoltage Vi 7 W
Cperating Ambient Temperature Range T, =40 to +105 C
Dperating Junclion Temperature Range T, 40 10 125 C
Storage Temperature Range Tern -65 1o 150 C
Lead Temperature {Soldering) 10 zec Tica +300 C
Themal Impedance Junciion to Ambient 8. 206 TN
Electrical Characteristics

Unless specified: T, = 25°C,
Parameter Symbol Conditions Min Typ Max | Units
Supply Voltage 3 B W
Supply Curment Vo, =6V, R =20K 2 ma
VDD Start Threghold 270 3.10 W
VDD VLD Hysteresis 100 mYy
Output Frequency Vo = BV 0.1 2 MHz
Dutput Frequency Accuracy o = BV 10 %
Sync Input Threshaold WV ame WDD3 W
Phasze Accuracy Vg = BV 1 %
O/P Rise Time Coyr = 20pF 20 ns
/P Fall Time C, = 20pF 20 ns
Output Vour Voo W
Dutput Cruration (13 ns

MHotes: (1) T.:..__.—'ﬁ’l'IEI'E: T,y = output signal period of individual phase.

T|:| = H

M =3 for 3 phase operation, M = 4 for 214 phase operation.

(2} Thizs device iz ESD =zengitive. Use of standard ESD handling iz required.
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SC4201

POWER MANAGEMENT
Pin Configuration Ordering Information

Top View Part Number Package

SC4201IMSTR MSOP-8

RTM 81 GND
VDD [Z 1 7D SC4201EVB Evaluation Board
SYNC 3] 61 C Note:
A4 518 (1) Only available in tape and reel packaging. A reel
contains 2500 devices.
(MSOP-8)

Pin Descriptions

Pin Pin Name | Pin Function

1 RT Oscillator frequency is configured by connecting resistor R from RT to ground. Values for R can

be selected to provide desired 3 phase or 4 phase output frequencies.
Four ={[1.25/(15pF x Rt)]/phase}

2 VDD The power input connection for the device.

3 SYNC SYNC is a positive edge ftriggered input with a threshold of 1.5V. SYNC should be grounded
when not required or connected to an external synchronization clock with frequency higher than
the on board oscillator frequency (with respect to internal clock).

4 A Logic level output clock. Phase "A".

5 B Logic level output clock. Phase "B".

6 C Logic level output clock. Phase "C".

7 D Logic level output clock and phase selection pin. Default operation 4 phase/2 phase
(90°/180°). Tie D to VDD to select 3 phase operation through A, B and C 120° out of phase.

8 GND Reference ground and power ground for all functions.

Block Diagram
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POWER MANAGEMENT
Application Information

Diagram in Figure 1 shows multi-phase operation of several power converters with fixed switching frequency

FSW.

Vi Ph A PWM L Vout1
20 sync 282’8
+3 to BV = FSW ﬂ_: c
SYNC PhB PWM L Vout 2
sync 222’8 J_
= Fsw I c
L Vout 3
PWM
RT PhC oyno LI J_
= Fsw I c
| |
| |
GND PhD PWM L Vout 4
r i sync 'a'a'a'al J_ ‘
‘ = Fsw I (o] ‘
\ = \
SC4201 L — — — — optional or2/4Phases |
Figure 1
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Application Information (Cont.)

Diagram in Figure 2 demonstrates a multi-phase operation of a single power supply with current sharing
through the individual phases and with fixed switching frequency FSW.

L
Voo Ph A oync PWM N
+3 to 6V = FSW
L
SYNC PhB | PwM LI
= Fsw
J_ Vout
T°
) =
RT PhC oync PWM N
= Fsw
r 7
\
PWM L \
GND PhD || . LI ‘
5 \ = Fsw |
|
\
SC4201 - cpronslar2/aPhases
Figure 2
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POWER MANAGEMENT

Application Information (Cont.)

Diagram in Figure 3 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.

L
Voo Ph A ayne PWM A~
+3 to BV ~ st
L
SYNC Ph B ayne PWM A~
~ Fsw
J_ Vout
T°
) =
Fsw control RT PhC sync PWM S80S
~ Fsw
-_————— = — — — — _
| \
L \
GND PhD | oyne PWM A~ |
5 \ ~ Fsw |
\
‘ optional 3 or 2/4 Phases ‘
sc4201 @@ 0— — — — — wemledifes -
Figure 3
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Application Information (Cont.)

Diagram in Figure 4 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.

Power Section of choice
sawev | Voo Ph A oM | S Voo PhA
sync
~ Fsw +3 to BV
Time Delay
(optional)
SYNC Ph B PWM L SYNC Ph B
sync — e
~ Fsw
Vout
T 7
L
RT PhC PWM L RT PhC
— Fsw control sync — e
~ Fsw i
GND Ph D one PWM t GND Ph D
5 ~ Fsw *
tional 3 or 2/4 Ph:
SC4201-A Spbvel 3o 8 A Puses SC4201-B

Figure 4
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Evaluation Board Schematic
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Outline Drawing - MSOP-8
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SEE DETAIL "A”

PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH
AND METAL BURR.

CONTROLLING DIMENSIONS: MILLIMETERS.
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(D) DIMENSIONS ARE IN MILLIMETERS (INCHES).

Contact Information

Semtech Corporation
Power Management Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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