1 Off-time:

V;tart ~ 06
Assuming Ry > R3 and Vi, > [0 R4

— V. Re
‘/;top - szn Re+R2

1.1 For Design 1

(with off time set by simple RC network)
toff = R1CiIn (M)

out—Vstop
linear aproximation when Vi, > Viiop — Vstart
~ Vstop_ start
toy = R1Ch (7\/0“4/“0,,

1.2 For design 2

(with off time set by C and const I)
Assuming V,,; — Vi, > 0.6
toff = ‘/1?176'1 (Vstop - Vstart)

out _Wn

2 Currents

2.1 Input and output current

Iavg,in = Imaz — toff (%%)

Vi Vout—Vi
Iavg,out - V:’:t |:Imaa: - toff ( OthLl m)i|

2.2 Input current, design 1

Accurate result

R _ RiC1(Vour—Vin) Vout=Vstart
Lavg,in = Imaz 2Ly In Vout —Vstop

aproximate result

o Vstop—Vstart Vour—Vin
Ia'ug,zn ~ Imax - RlCl 2Ly Vout_‘/sfrop

as Vstop — Vi, then

~ ‘/111 _Vs tar
Iavg,in ~ Ima;v - RICITH
which is independent of V,;

We could like therefore to make V¢ high, possibly clamping it a fixed voltage
below V;,,, but this comes into conflict with the requirement for the time constant
R3C4 to be low.
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Figure 1: Design 1



Figure 2: Design 2



Inductor current

————————— Imax
Iripple} - Iavg,in

————— Imin

time

ton toff

Figure 3: Inductor current

2.3 Input current, design 2

R C
Iavg,in = dmazx — 21[/11 (‘/stop - ‘/;’turt)
If Viiare is small,

I — R1C1Vin _ Rs
avg,in — {max — T 2L; Rs+R2

Input current decreases with V;,, but is independent of V,,;
replace Rg with constant-voltage to remove this dependance

3 Threshold

Let inputs to Ulb be Viomp+ and Vigmp—

R
Vin 712 +VLD1
V::omer -

B2
Rio +1
L R R, R,
v B ILlRl4+VD7+Vinva‘/inR*ZvLVoutngfvqufg
comp— — R R
7oy g +1
the term Vmﬁ is valid only during the “on” period
stray,

When chompf = chomp«% then Ity = Inax

Rg | Rg - Rjp o Ln Rg Eil°
I (F2t+e+)) (Vin 2 +Vepr)  Vor+Vin g Vi 72 +Vour 7 | VieRs
max R14(%+1) Ry RiaR7

3.0.1 Aproximation

As an aproximation, if Viomp < Vip, we can assume that all of V;,, is dropped
accross Rip and Rg (terms in Rg and Ri5 disapear from the first half of above
equation)

R . Ln .y Eg Rg
7 - VinTﬁ‘f’VLDl Vp7+Vin Totray Fild +Vin gg +Vout 7 Vs Ro
max ~ Ria - Ry Ri4R7
. R12 _ & Ll . . "
if RZ=5+ A—— then I,,,. is independent of V;,

~ VLD1 Vpr Ry
Iz =~ Ris  Ria + (VU2 - VO“t)R7R14




3.1 Current limit

When out of regulation (U2 not conducting) all terms in R; become 0.

R R : Ly - Ro
(?2+1) (%"'Ti?)+VLD1) Vor+Vin Lstray,R14 +Vin Ry

Imax,limit

Lo R

Ria ( Rio +1) e
~ V] Vi

Imax,limit ~ éﬁl - R?Z

3.1.1 Design 1

Using the linear aproximation of average current

VLDl _ VD7 _ RlCl (Vstopf start Voutf‘/i )

Iavg,in,limit ~ Ria Ria 2L, Vout—Vstop

3.2 Voltage limit

Vout timit = Vua + %(VLDl — Vbr)
The difference V1 1imit — (Vo2 +Vip1) represents the output sag from unloaded
to full load



