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Boost DC-DC s #& %

2. Boost (step up)
— L1 M
(+) T - - +)

v/
110

Vi Jl:m To | [Roy

o
[+
e

)
Diode voltages (vrm

Vam= Vo

L& %

Ideal transfer function

Vo _ Ts _ 1
VI Tston (1-D)

peak drain current

Ipmax = IHL( 1 )+ ﬂ\;u

.peak drain voltage
Vps =Vp + Vp
Average diode currents

Icr1=IRL
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Figure 2. Boost Power Stage States
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Buck DC-DC%* #&

1.Buck (step down)

#)

i

e

Diode voltages (vrm)

Vem = VI

RN

Ideal transfer function

VO — ton - D
Vin ~ Ts

peak drain current

Ipmax = Ire + AlLg
2
peak drain voltage

Vps = Vin + Vp

Average diode currents
Icr1=1IgL (1-D)
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Figure 2. Buck Power Stage States
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Buck&Boost DC-DC# #% & 2 & 7F 14

Voltage and current waveforms
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‘L BUCK-BUST(FLYBACK) % # =

Figure 1. Buck-Boost Power Stage Schematic
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Figure 2. Buck-Boost Power Stage States
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Isolated Forward DC-DC #& % 3r47

3. Isolated I[deal transfer function
-t

Peak drain current

Ipmax = mf (IRL+ A;“) +Ivag

(+)¥ ;—*I—

CR1 CR2

*»
Vin ™ ?“gﬂ v, (EmaG = Peak Magnetizing current.)
Tp Peak drain voltage
a1 N1
| Vps = V. (1 ; —)
05 =VIn {1+,
(-8 - 1

. . t
Diode voltages (vrm) Average diode currents

IcR1 =TMTAG o) lerz=IrL(D)

Ver1 =V (1+ N, )
"HM{ Vo= () Iopg =Ia. (1-D)

Vers = VIn (Nf)
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Isolated Flyback DC-DC% 3% = iz 4¢

4. Isolated Flyback Ideal transfer function
Vo _Naf ton )_Nz( D )

(+)§ L I R Vin - N1\Tston/ ~ Ny \1-D.
l T,
e ne Peak drain current
* # o No\/ 1\ ALy
Vin v, "i_]l:ﬂ AL Vy Ipmax = IRL(W) (1-0) + =
||
J [: Peak drain voltage
ai
a1 N,
‘-I& | X VRM =VIN (N_'|)
Diode voltages (vrm) Average diode currents

Vbs = VIn + (H—;)(VQUT +Vp) ICR1 = IRI—



RCD CLAMP
* V, Increases as I,
Increases

O

1|E Yos * Additional loss a function
- of AV,

ZENER CLAMP

1s constant
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CL
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* At light load, V|, mav not
reach clamp
* No loss!

+4 '.,fD

i
+ At full load, loss may be
oreater than RCD clamp
since loss proportional to
leakage current
* Trade off!
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Forward&Flyback DC-DC & 4 % 1r.4

Voltage and current waveforms

Vi N2 Vos
v, 4 I—‘ a [ I I -t
y N_E- I r-tnn-.l
Y VN a ] ]
IRz """”"'I t
|/ I/] - I.._Ts_.l

= ‘A1
i I A

(Vi) N2y
1':"2 IN Hi D -t
vy
-

Forward Flyback




Tow Switch Forward DC-DC % $& = 4z4¢

s TWO- SWITCH FORWARD

Hf L
j’j [ CR3 P
Vin "l'n; ﬁ'éﬂz 1o L []l::L
Bkl
(-) I * .

Average diode currents
Ver1,pk = VoRz,pk = Vi

Vera =VeRa= (m—f) VIN

Ideal transfer function

VO N2(ton) &D
Vv~ Wi\Ts) = )

Peak drain current

Ipmax = m (IRL+A£L1)+IMAG

(ImaG = Peax Magnetizing current.)

Peak drain voltage
(Q10rQp) Vps=Viy+Vpy
Average diode currents

3 Icr3ave=1IR D
Icr1,AVE = IcR2 AVE = IMTAG D
Icraave = Ir (1-D)
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Voltage and current waveforms
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DC-DC*# #% = 347

= HALF BRIDGE

i

(+)g

Vin

)8

I,

|H N1

i

A0
P

L

r.'.f

[+£3 {TAL T

i

Ideal transfer function
VO — N2 (ton)
Vin ™ N4\ Ts (D)
Peak drain current

Ipmax = %2 (IRL+ A;“) +Ivag

(Imag = Peak Magnetizing current.)

Peak drain voltage

Vbs = VIN
Average diode currents

I _1
Icr3 = ;L Icra = %

Diode voltages (vrm)

Vo {VCRS =VIN (n—f)

Verg= VI (mf)



DC-DC*# #% = 347

= FULL BRIDGE

§CR3

Ideal transfer function

Vo _oNo (ton) Ny
2 2==(D
Vi~ “Ni\Ts/~ “Ny 0

Peak drain current
Ipmax = NQ (IRL+ A;“) +Ivag

(IMAG = Peak Magnetizing current.)

Peak drain voltage
Vbs =Vin
Average diode currents

Icrs = IpL ICHB = IHL
Diode voltages (vrm)
Vers=2Van( M2 v

oy { CRS5 IN( m1)vcm-VIN

chs=2V1N(N—f)Vcnz=V1N



:L DC-DC% # F 1p47

= Voltage and current waveforms
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FULL BRIDGE circuit
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i Input EMI Section
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EMI:Electromagnetic interference 7 &2 + #£
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i Active Power Factor Correction
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PFC Section
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