Problem with +12V - 1A and +5V — 1A SMPS design

1. Circuit of this SMPS was simulated using Power Integration Pl Suite
software

a. Schematic

cé
R4 470 pF
20 200V
b L3 0 12.0V,1.00 A
D7
VR1 MBR360 3.3pH
160V R co it
i R3 560 pF = 680 pF 7= 100 pF
y D3 . 180 100V 25V 1BV
e 1t 1N4837
L2 0 50V,1.00A
D6 c7 T o8
T SB330 = 1200 pF — 100 pF
o—r\1 A,_4 10V 10V
L1 _—
C gl o7 R2 4]
1 . & .
103‘;555 dosur  SAAT 2 1,BZG/MQ
400V —LYYN— 400V 1%
L R
° 2 182M0
3
1%
TinySwitch-lil
U1
e D4 TNY277PN
ZS 1nao0s 2N snaoos
uzs
LTV817A

b. Transformer Winding details
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KEY
Pri = Primary Winding
T.1W. = Triple Insulated Wire

Mechanical Diagram
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@ lechanical start of winding (also denotes electrical phase)

+F% Direclion of winding (clockwise)

Winding Instruction

Primary Winding

Start on pin(s) 2 and wind 107 turns (x 1 filar) of item [5]. in 3 layer(s) from left to right. Winding direction is clockwise. At the end of 1st layer, continue to wind
the next layer from right to left. At the end of 2nd layer, continue to wind the next layer from left to right. On the final layer, spread the winding evenly across
entire bobbin. Finish this winding on pin(s) 1.

Add 3 layers of tape, item [3], for insulation.

Secondary Winding

Start on pin(s) 6 and wind 6 turns (x 2 filar} of item [6]. Spread the winding evenly across entire bobbin. Winding direction is clockwise. Finish this winding on
pin(s) 5.

Add 2 layers of tape, item [3], for insulation.

Core Assembly

Assemble and secure core halves. ltem [1].

Varnish

Dip varnish uniformly in item [4]. Do not vacuum impregnate.




. Circuit design

The circuit was designed according to schematic and transformer
winding “ was done by hand “ as per constructional details.

Circuit
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3. Problem faced
With AC input 230V, +5V — 1A output was stable whereas the +12V -

1A output was not stable in NO LOAD condition.

y
% B
s LN
] / h,\i‘

| =

12V SUPPPL%IN NO LOAD

In Load Condition
Load = 12V - 600mA DC Motor was used as load.

+15V - 1A dropped drastically with load voltage dropping to +8.8V,
whereas +5V — 1A output was stable in those load condition
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There is an instability in +12V — 1A output of SMPS, even though +5V — 1A is
stable in both load and no-load conditions. Changing the value of bulk
capacitor and pi inductor value at output had no significant improvement.

Cause of this instability is still unknown.



