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Al
8X fSW

AQg = —CxAVe (4-7)

The minimum output capacitance depending on the output capacitive ripple voltage, can be determine by (4-7)

Al
CuiN = ——— 4-8
MIN 8 x fSW X AVC ( )

The total output voltage ripple consists of the ESR ripple (4-2) and the capacitive ripple (4-7). To meet a specific
maximum ripple requirement you could allow half of the specification for each component of the ripple. Typically, one
ripple component dominates and should be allotted more than half of the ripple allowance. For MLCC output
capacitors, the capacitive ripple is the greater portion, while for electrolytic or tantalum capacitors, the ESR typically
dominates.
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HE: OXHE Fs 248 E S A R ) AR, A U TAER T % Fsw. @BRATXE
) Cout = Al / (2xFs*AUout,pp,t) BRNENAFEHESFBHNSE L, MEAZRARERMN lout P1#F] 0.2+lout
&M 0.2+lout V¥ B lout X/ MJHITTE .

AL Cout = Al / (2#Fs*AUout,pp,t) SU1F “ADP3026 #t& 15, A(8)” 5 FZMIF M.

Cwand Cour Selection

In continuous conduction mode, the source current of the
upper MOSFET is approximately a square wave of duty cycle
Vour/ V. To prevent large voltage transients use a low ESR
input capacitor sized for the maximum rms current. The
maximum rms capacitor current is given by

IUUT[J\'I&X} (7)

I
Trms =/ Vour® (Viv—Vour) »
w

This formula has a maximum at Viv = 2 % Vour, where Irus =
ITounmax/2. Note that the capacitor manufacturer’s ripple current
ratings are often based on only 2000 hours of life. It is therefore
advisable to further derate the capacitor, or to choose a
capacitor rated at a higher temperature than required. Several
capacitors may also be connected in parallel to meet size or
height requirements in the design. If electrolytic or tantalum
capacitors are used, place an additional 0.1 uF to 1 uF ceramic
bypass capacitor in parallel with Cx.

The selection of the output capacitor, Cour, is driven by the
required effective series resistance (ESR) and the desired output
ripple. A good guideline is to limit the ripple voltage to 1% of
the nominal output voltage. It is assumed that the total ripple is
caused by two factors: 25% comes from the Cour bulk
capacitance value, and 75% comes from the capacitor ESR.

LRI IR 1

N
VEES

B EARIE N C “hp 27 D) -

fHiE, H, BATX BHESERNLEE Cout = Al/ (2+FsxAUcout,pp,t) SUIF “TPS54561DPRT Mg 45 Ak

(35)” AFEM.

Cout > -
fsw xAVoyur 400 kHzx 0.2V

BATM AR “27 RAESEIAN, S RGP MR Fs, MARES)TH “2” 14 b, SRR
PiA Fswo A8, BASREXTHI? BE PSRRI, R 10 R A B B R R AN R S 8. G 3kAT 12 i
(30 & “BUCK HLERHIN LA EIZO  EFRIAAA T O, ek 7.7 Pk, EHNRRSEAR, [R5
REARED  C“5p3” ) ?
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= 62.5 pF

The value of Cour is determined by

TrippLe (8)

Coutr =
2% f %V wippis

where Trpee = 0.3 % Tour and Viee: = 0.01 % Vour. The
maximum acceptable ESR of Cour is found using

V riprLE

ESR =0.75% (9)

Trippre
Manufacturers such as Vishay, AVX, Elna, WIMA, and Sanyo
provide good high performance capacitors. Sanyos OSCON
semiconductor dielectric capacitors have lower ESR for a given
size, at a somewhat higher price. Choosing sufficient capacitors
to meet the ESR requirement for Cour normally exceeds the
amount of capacitance needed to meet the ripple current
requirement.

In surface-mount applications, multiple capacitors may have to
be paralleled to meet the capacitance, ESR, or rms current
handling requirements. Aluminum electrolytic and dry
tantalum capacitors are available in surface-mount
configurations. In the case of tantalum, it is critical that
capacitors are surge tested for use in switching power supplies.
Recommendations for output capacitors are shown in Table 8.
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B3| HFRELE Voute U SEEA R4 i i T 75 (KIS B Tss,out Fmmis, MAH

Tss,set = Tss,out

M2, Tssout 2 AWe? KB, FAVKRMEA “ a2 IxAT=AQ=CxAU” , &5 3
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X LA linrush 227 BUCK FRLER S Sl VR FRIAL, 8 AT LASE SO BRI lout,max F 5%ZE 10%, 4L
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(Css*Vref)/Iss = (CoutxVout) / (5%*lout,max)

M 45 BUCK HL 30 3 51 B BT 35 R 8 20 L2 K/ R s

Css = (Cout*Vout=lss) / (B%+lout,maxx*Vref)
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MZH, Frelst el LSS SR S AR RN T
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