Power Supply

Design Exercise
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* Linear Voltage Regulator

* Switch Mode Power Supply
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USB Type-C ¥ BE

5V

MC34063
Boost Converter

—> 9V /300mA

XC6206
3.3V LDO

3.3V / 100mA




USB Type-C
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XC6206 3.3V LDO
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vour 121 > B AE R 200mA
EINAL Dropout 0.25V @ 100mA
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MC34063 TJJH2T( &R IC

oNnsemii.

Inverting Regulator - Buck,
Boost, Switching

1.5A

MC34063A, MC33063A,
SC33063A, NCV33063A 1

The MC34063A Series is a monolithic control circuit containing the
primary functions required for DC—to—-DC converters. These devices
consist of an internal temperature compensated reference, comparator,
controlled duty cycle oscillator with an active current limit circuit,
driver and high current output switch. This series was specifically
designed to be incorporated in Step-Down and Step-Up and
Voltage—Inverting applications with a minimum number of external
components. Refer to Application Notes AN920A/D and AN954/D
for additional design information.

Features

Operation from 3.0 V to 40 V Input
Low Standby Current

Current Limiting

Output Switch Current to 1.5 A
Output Voltage Adjustable .

Frequency Operation to 100 kHz A
L, WL
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F EXiE A28 Boost Converter
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MC34063 Boost Converter

Vout
28 V/175 mA
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Calculation Table

Calculation Step-Up Step-Down Voltage-Inverting
on/toff Vout * VE = Vin(min) Vour * V Voutl + V¢
Vin(min} = Vga Vin{min) ~ Vsat — VYout Vin = Vsat
(ton + tof) 1 1 1
f f f
L L i
224 24 2041
off off off
ton (ton + Toff) — Loff (ton + toff) — toff (ton + toff) — toff
Cr 4.0 x 105 top 4.0x 10-5 to 4.0x 1075 to
I .
pk(switch) t on ) t
21 on o, g 2l 0 t(max 2l on
out(max) (toff ( ) out(max) toff
Rsc 0.3/Ipk(switch) 0.3/Ipk(switch) 0.3/lpk(switch)
Lmi _ _ _ _
(min) (Vin{min) Vsat} t (Vin{min) Vsat Voul} t (Vin{min) Vsat} t
' pk(switch) on(max) ' pk(switch) on(max) |ok(switch) on(max)
Co 9 loutlon ka(switch)(tcn + toff) 9 loutton
V.. V..
ripple(pp) 8V ripple(pp) ripple(pp)

Vsat = Saturation voltage of the output switch.
VE = Forward voltage drop of the output rectifier.

The following power supply characteristics must be chosen:
Vin - Nominal input voltage.

Vout — Desired output voltage, [V, = 1.25 (1 + %)
lgut - Desired output current.

fmin — Minimum desired output switching frequency at the selected values of Vj, and Ig.

Vripple(pp) ~ Desired peak-to-peak output ripple voltage. In practice, the calculated capacitor value will need to be increased due to its

equivalent series resistance and board layout. The ripple voltage should be kept to a low value since it will directly affect the
line and load regulation.



Calculation Table
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lon/loff | Vour ¥ Vf ~ Uin[min]
T Um{min} ~ Vgat
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Schottky Diode Y Forward Voltage
Vr = 0.4V (by 1N5819 datasheet)

NPN 28 fs=HY Saturation VCE
Vsar = 0.5V (by datasheet)
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Calculation Table

fon + tof | mEEEES)
f f = 100kHz
~
of ton + Lo
t = =t
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off
lon (ton + toff) — toff P

t,, =~ 4.49us



Calculation Table
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Calculation Table L > 16.5uH = 22puH
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   𝑽 𝟏 = 𝟓 𝑽 ± 𝟎 . 𝟓 𝑽


   𝑽 𝟐 = 𝟗 𝐕 ± 𝟎 . 𝟏 𝑽


   𝑰 𝒐 ( 𝒕 )


   𝑽  𝑶 𝑼 𝑻 =  𝑽  𝑭 𝑩 ⋅    𝑹 𝟏 +  𝑹 𝟐   𝑹 𝟐


   𝑽  𝑭 𝑩 = 𝟏 . 𝟐 𝟓 𝐕


   𝑽  𝒐 𝒖 𝒕 = 𝟗 𝑽


     𝑹 𝟐   𝑹 𝟏 =   𝟑 𝟏 𝟓


   𝐑 𝟐 = 𝟔 𝟐 𝐤 𝛀 ,    𝐑 𝟏 = 𝟏 𝟎 𝐤 𝛀


   𝑽 𝑭 = 𝟎 . 𝟒 𝐕


   𝑽  𝒔 𝒂 𝒕 = 𝟎 . 𝟓 𝐕


   𝑽  𝒐 𝒖 𝒕 = 𝟗 . 𝟎 𝐕


   𝑽  𝒊 𝒏 ( 𝒎 𝒊 𝒏 ) = 𝟓 . 𝟎 − 𝟎 . 𝟓 = 𝟒 . 𝟓 𝐕


     𝒕  𝒐 𝒏   𝒕  𝒐 𝒇 𝒇 =   𝟒 𝟗  𝟒 𝟎 = 𝟏 . 𝟐 𝟐 𝟓


  𝐟 = 𝟏 𝟎 𝟎 𝐤 𝐇 𝐳


   𝒕  𝒐 𝒏 ,    𝒕  𝒐 𝒇 𝒇


   𝒕  𝒐 𝒏 ≈ 𝟒 . 𝟒 𝟗 𝛍 𝐬


   𝒕  𝒐 𝒇 𝒇 ≈ 𝟓 . 𝟓 𝟏 𝛍 𝐬


   𝑰  𝒐 𝒖 𝒕 ( 𝒎 𝒂 𝒙 ) = 𝟑 𝟎 𝟎 𝐦 𝐀


   𝑪 𝑻 ≈ 𝟐 𝟐 𝟎 𝐩 𝐅


   𝑰  𝒑 𝒌 = 𝟏 . 𝟑 𝟑 𝟓 𝐀 < 𝟏 . 𝟓 𝐀


   𝑽  𝒓 𝒊 𝒑 𝒑 𝒍 𝒆 ( 𝒑 𝒑 ) = 𝟐 𝟎 𝟎 𝐦 𝐕


  𝑳 > 𝟏 𝟔 . 𝟓 𝛍 𝐇 ⇒ 𝟐 𝟐 𝛍 𝐇


  𝑪 > 𝟕 𝟒 . 𝟒 𝛍 𝐅 ⇒ 𝟏 𝟎 𝟎 𝛍 𝐅

