A Previous Design Project
- A Working Power Supply

A Previous Power Supply Project

Functional Blocks

Detailed Design

- Rectifier + Linear Regulator

AC-DC Conversion VdO Voltage Regulator
(Rectifier) (LM350)

V1 Voltage Step Down V2
—> & Isolation
(Transformer)

Vs = 108V ~ 126V, 60Hz
V,= 15V, DC I = 2A

Ambient Temperature = 40 °C

Detailed Design
1. Linear Regulator Selection M
V, =15V, DC I = 2A
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2. Thermal Design

Maximum Operating Temperature

Ambient Temperature

Maximum Temperature Rise

If no heatsink is used:

Detailed Design

T,=125°C
T,=40°C
AT=85°C

Thermal Resistance R;= 50 °C/W Junction to Ambient

Then:
AT=P,es XRs=510°C

Detailed Design
3. Thermal Design

Maximum Operating Temperature ~ T;= 125 °C
Ambient Temperature T,=40°C
Maximum Temperature Rise AT=85°C

A heatsink is required:

Retotal = Rejc+ Reins + I--\>9paste + I:\)Hsink < AT/ I:)Ioss_max
TO-3 15
TO-220 4.0

0.2 0.1 8.3

R < 6.5 TO-3
’sink 4.0 TO-220

4. Rectifier Design
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Vg, =17.2 ~20.1V
|y, = 2A
R=V,/l,=86~10Q
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Detailed Design

Detailed Design
5. Rectifier Filter Capacitor

— Jao :
AVdo"f'c Rule of Thumb:
(@ 2_3:5'"
Let peak-to-peak ripple Jripple'R
AV, =4V OR
% fripple=1 20

C=ly/(2fAVy,) R=8.6 worstcase

= 2/(2x60x4) = 4166 uF C >=
Select 4700 uF 2904 ~ 4840 uF




Detailed Design
6. Transformer Output Voltage

= ¥ V,ms = 108V ~ 126V
V2rms Qz: (1_3711'2?,‘)
Vyo=17.2~20.1V
C = 4700 uF R=Vy/l,u=86~100Q

Varms min = 13.6V @ Vi, = 108V

Vorms max= 15.6V @ V;, = 126V

Detailed Design
7. Diodes Selection

Peak reverse voltage:
Viry = V2 Voms = V2 X 15.6 =221 V worst case

Average current:

lawe = le/2=1A
Safety factors for diodes:

voltage 1.5~2.0 current 1.5~2.5

Simulation Results .
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