OUTLINE LECTURE 9
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SIMPLE SWITCH MODE CONVERTERS

W o Vi=V, or Vpe-Vo
[{'H ] i :_% 1.0 «f(D)=D

eNever get

BUCK g, negative output

The buck is limited in 02 08 10 ° eV,(min)=0
that V. < Vi only

. - «f(D)=1/(1-D)
' I T s sNever get zero
3 output:
BOOST s Yemin)=0
: 40 D Vi=Vpe-VoorV
The boost is limited in 02 08 1.0 L=Vpc=Ve OF Vo
that Um.rt - 1|'I-l'rm nnly
] 0,02 06 10 f(D)=-D/(1-D)
Qs 3% T1 D slnverting output
2 w.rt. V,
= D) VL=V, =-Vpc
forD='%

BUCK-BOOST
The buck-boost is limited
to negative voltages

4. UNSYMMETRIC i_. AND vc WAVEFORMS OF
EQUAL INTEGRATED AREA IN THE ABOVE THREE
CONVERTERS
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Definitions
L - Inductance The primary functional parameter
of an inductor. This is the value that is calculated by
converter design equations to determine the

inductors ability to handie the desired output power
and control ripple current..

DCR - DC Resistance The resistance in a compo-
nent due to the length and diameter of the winding

wire used.
SRF - Self Resonant Frequency The frequency

at which the inductance of an inductor winding
resonates naturally with the distributed capacitanoa

characteristic of that winding. W = /{—2,'!

Isat - Saturation Current The amount of current -
flowing through an inductor that causes the induc-

tance to drop due to core saturation..

Irms — RMS Current The amount of continuous
current-flowing through an inductor that causes the

maximum allowable temperature rise.
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;I‘Lﬂaﬂrn‘le toroid design (a) and the E-core design (b) can be reduced to the same reluctance model (2).
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Time Period (switching frequency fsw is 150kHz)

T nmrlnun_mq_._.m

3
toff =(1-D)xT = _E_mhn_&_ X 6.67us = 5.98)s




5 -__O:mn.__x limit of n:q:.w:” ripple ratio 'r' at maximum load current.

lop im(MIN) is 2.3A.

I

clim it w 25 JOUM M) =10 23-2 06 .

Io 2 2

6 |Select'r' for application: if rlimit m.nm*n:_mﬁmn above) is less =|dnm:
ideal of 0.4, select r=rlimit, otherwise pick r=0.4. Therefore in

[this case we select r=0.3 (to guarantee output power)

——

7 |Calculate MIN value of inductance :mm.zu general equation
ILxI=Et/r (where | is the average inductor current - equal to lo

__3q a buck, and lo/(1-D) for the remaining)

Et " 200
Ixr 2x03

=49 83uH

|L(MIN) =

8 |[Pick Calculated Nominal Value of _:n_:nmw:om Ammmcamw final
inductor will have +,- 10% tolerance —- so pick nominal value

[10% higher than calculated value above).
j

L(NOM) = 1.1x LQMIN) = 1.1x 49.83 = 54,84 H
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Current Rating of Inductor —- if the input voltage was less than
40V, we would pick a current rating of (1+r/2)xlo=1.15x2=2.3A.
However, in this case, since input is greater than 40V, we pick
the inductor rating as per the MAX of the current limit i.e. 4A
(from datasheet)

11

Final selected inductor is 56uH, 4A.

''www.national.com/AU/design/courses/252/ind03/07ind03s.htm
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