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TABLE 1. Specifications of Available Inductor

Reference Values Control Values | Calculation Data
Part Number
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(pcs Et 1, L, Ipc, :> DESIGN CONDITIONS

DCR, Et;gq, Rth, (BPEAK’tfP’PchE;TﬁfRE’e’r) Bt T
sin apble
Core Loss Equation) 'ng DC» =% '» TAMBIENT

T Sy

Evaluation of Inductor APPLICATION CONDITIONS

(r', B'egak> T'coRre)
Using Table 2 |’DC’ Et', f', T'AMBIENT

A 4

Viy < 40V?

NO

Calculate Bp 1y or ecp v
(Check for core saturation)

NO

Limits OK?

-~

A

YES

SELECTION
COMPLETE

FIGURE 2. Design Flow Chart for Selection of Inductor
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FACTOR BY WHICH PARAMETERS VARY
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2.5
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/

/

Energy

Handling Requirement

All parameters
normalized to
1atr=0.3

/ 1

N

| | |

/ | _ RMS Current in
£ e Output Capacitor —

RMS Current in Input Capacitor 4
(for various duty cycles)

| | /

Average Current in
Switch and Diode

]

/

I T
RMS Current in Inductor and Switch

/

0 02

0.4 06 08 1

r=Al/ly

1.2 1.4

0.3

1.6

1.8 2

FIGURE 3. Optimization Chart for Setting' r’

TABLE 2. Complete Design Table for Evaluating the Inductor for a Given Application

Design Parameters

Design Conditions
Ipc; Et, f, TamBIENT

Application Conditions
I'nc =lo, E, ', T'AmBIENT

AC Component of Current Amps Al = E A= Al Et’
- Et
Current Ripple Ratid ' (A Vipc) _ _Et | E e
Le lDC Ete l’DC

Peak Current in Inductor Amps

| = | +i
PEAK DC T oL

(20 Lelpe) + Et}

'pak = |PEAK'[(Z. Lelye) + Et

" 2,2 2 ]1/2
RMS Current in Inductor Amps | _ | 2 N Et2 ’ - . (121 0C oL“) + Et
RMS be 12 o2 RMS = RMS 1 (4. he? +L2) + Et2
AC Flux Density Gauss AB = i * 200 = M AB' = AB- E
400 N< A Et
Peak Flux Density Gauss B — 200 o (e o L) + E B =B . 2eLe |'DC + B
PEAK = Et 5o | PC ” PEAK = SPEAK ™| Qo). + Et
2,12 12
2 . L]
Copper Losses mW Poy = DCR + (|D02 N Et ) Pey = Pey * (12 I'pe” *L ) + Et
12+ L2 (120 Ipe2 «L2) + Et?
Et b Etr b f' c
Core Losses mW P =as| +100] -« f° ' — JIIEE LI
CORE Et 00 P'core = Peore * || Fr ) * 17
1 [} 2
Energy in Core J e=l-L-[| + Et ]2 o= (2¢Lelpe) + E
2 DC " 2.1 (2 Lelpe) + Et
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TABLE 2. Complete Design Table for Evaluating the Inductor for a Given Application (0 00O )

Design Parameters

Design Conditions
Ipc; Et, f, TamBiENT

Application Conditions
I'nc = lo, Et', f', T' AmBIENT

Temperature Rise (A T) [J

AT = Rthe

Peu * Peore
1000

Pleu * P'CORE}

AT' = AT
{Pcu *+ Peore

Et0000 VusecDDCROOD DO mQOLOOOOPHOfOOOO HZOOOOO Ae0J000 em®0NDOOOO

TABLE 3. Optimization Table for Fixing Current Ripple Ratio’ r’

Parameters

As a Function of* r’

For' r =0.3
(to a first approximation)

Energy Handling Capability 4 J

2.2010 Et

RMS Current in Output Cap Amps

0.090 Iy

RMS Current in Input Cap Amps

lp*++/D+(1 - D)

RMS Current in Inductor Amps

Io

RMS Current in Switch Amps

lp* /D

Average Current in Switch Amps

IodD

IoOD

Average Current in Diode Amps

Io0 (10 D)

Io0(10 D)

r0AVIgOEtO 0 OO Vjsec

gogoouoooooooooo

gob0o0oooooobo ooooboooooOoooooooOoOoOoOoO0oOoOooooOoocOoooOoo0oooOoooOoOoooOo0ooooo

ooooooooooocooon

1. 00000000000000000 (@oO00o0o0o0o00
00000000 0o00ooo0oo (hooooooo
gboooooooooocooooooOoOoOooOoboOoooooo
gooooooooooooooboooooObooooooo
oooooooooooooooooooooo

2. 000000000 0O0OOO0OO0DOOOOOOOODOOOO
gboooooooooooooooocooobocoooooo
gooooooooooooooocooooboooooo
goooooooooooooooooooooo

gobbb obougoooo obbbbodd

ooo013s5-00420 0000000 2-17-16

TEL.(03)5639-7300

00000000 /0o0oo0o0ooOo0oooooooooo

www.national.com/jpn/

goboooooooooOooooooooooobooooon

0120-666-116

oobooooooooooooobodooooooooooboOooooooo0oooooooooOooOoOooooOooooOooon
oooooooooooooooboOoboooooooooocoooooo

Joddooouobgooooot

L61L-NV



