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A Switch-mode Power Supply for the

Nikkai Baby 10

These popular colour portables suffer from a common fault that
greatly affects reliability. You can put an end to the trouble by fitting
the module that Michael Dranfield describes in this article

wer the past yvear a Nikkai Baby 10 cokour
OFH:'I"I.-.I.H: has been a regular wvisibor o ihe

workshop, Each time the problem his been the
same, failure of the regulstor chip IC402. So far we've
fitted four new regulators, three of them free of charge
as we give a twelve-month parts and labour guarantee
with all new components fisted,

initial Experiments
I remember sesing, Sofme Hine ago, an aficle i
Television suggesting the use of a fized 12V regulatos
ns a replacement for IC402. This seemed worth a go,
but IC402°s oustpant s DOSY, mot 12V, 5o |
experimented with an RS Components 12V, 35A
regulator, wiing two |MN5408 dindes in senes to provide
n |4V drop. The output would then be 10-6Y, which 1
near enodgh. The problem with this was that the pwo
diodes, passing the 2-4A required to run the set, got foo
byl

After some thought | decided 1o shunt the two diodes
with a 1£1 4W wirewound resistor 1o pass wo thirds of
the total cument, leaving ihe diodes 1o pass only
TOOmA. | made wp a small PCE o cary the resistor and
diwddes, and fined it 0 the space occupied by 10402
The 12V regulstor was mounted above the line owlpul
eransistor on the set's chazsis frame. All was well -
antil the 12V regolator fadled 8 week or =0 loler a5 a
resuli of excessive heal dissipation, probably becaise
the chassis, being made of stecl, s a poor conductor of
heail

My next idea was 10 build a linear senes regulalor o
the base of the original regulator’s heatsink. A suitable
circulf was devised and the top of the heatsmk was
drilled to take & TO3 transistor. | selected a BUTIS

transistor which has a 28A maximum collecior current
rating. This again worked well, but the heatsink wasn'
large enough bo dissipate the 680W odd required. As a
resplt the trunuisior soon wffered from  thermal
munaway, Use of a larger heatsink within the set was not
possible, 50 i was back 1o the drawing board

The Solution
To reduce the dissipation, | started fo think about the
possibility of a chopper circait. After searching through
some  chtalogues | came scross & Mational
Semiconducions device, the LMIST6-ADN, which is
refermed o as a “simple switcher”, Iis specification is
imperessive. The cose is 3 TOZI0, hike a TDA2020, and
only six external components are required 1o form a
complele switch-mode power supply

To quote from the manufacturer’s data sheet: “The
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LAM2ST6-AD)  semes offers a3 high-cihiciency
replacement for  popular, three-termunal  adjustable
lincar regulators, It reduces the size of the heatsink
required subsiantially - in [@ct in some cases no
heatsank 1% n:qmn.-d."

A block diagram of the circuitry withan the device is
shown n Fig 1. The oscillator’s frequency is 52kHz,
fixed. The unregulsied inpuat is fed o pin 1, while the
outpul i ol pin 2. There is feedback to pin 4, which 1
one of the inputs W the ermor amplificr stage. This
compares & potted-down sample of the oufput veltage
with an mternal 1-23V reference. Any difference will
wary ihe pulse width of the owtpuat of pin 2.

Pin 5 enables the device o be switched onfoff. This
feature is nof required here. High & off. low on. [he
device has full thermal shusdown and current liminng,
and & maximum switched current capability of 3A.

Fig. 2 shows the complete circuir. Cl decouples the
input al pin 1. The chopper iransistor within IC1
provides a squarewave oulpui ab pim 2. 1i's driven by a
palse-width modulsted squancwave af 52kHz. Feedback
1s taken from the junctiion of R1 and R2 to pin 4,

The output at pin 2 B fed o & low-pass filter that
consiss of L1 amd C2 When the chopper transisior 15
switched on, dicde D1 is reverse biased and C2 charges
via L1, When the chopper mransisior is off, D comdicts
and the emergy stored in L1 and C2 supplics the load
Char original prototype developed about 10mY of ripple
scross C2. If vou think that the circuit looks familiar,
this is probably becawse it's the basic serics chopper
circuit used in several TV chassis from the Thom
FOOCL 3 SN geris oL

D1 s a fast-switching Schotky bamer diode. 1 and
2 are of the low ESE (effective semes resistance) Lype,
gspecially suited for switch-mode power supply wse. I
youl [y b0 wse components other than those specified in
positions D1, Cl and C2 the result may be poor
stability and mcomect regulation. The output voliage is
st at 109V by the values of the potemtial divider
resistors R1 and R3. which have a ome per cent
toberance. This is the full-load output voltage: off-load
the output may rise slightly o 11V,

Testing

The first regulaior 1 buili worked well on ithe bench,
gven when it was run af slightly sbove 3A. But
p-mh-l:ms were encountersd when the module was fiiged
in the TV set The orginal bobbin inductor wused
gemerated oo moch EMI (electromagnetic
interference ), which was picked up by ihe scan ooils
The interference produced fine horzontal lines that ran
up the picture, Use of a toroid inductor solved the EMI
problem - this 1ype tends o hold the magnetic flux
within the core. The one used was obtmined from
Maplin = neither Famell nor RS Components stock a
suitable torold inductor,

Construction
Fig. 3 shows a suitable PCB layout. The board is the
samic size a5 the original regulator. Thus the masduale
can be made up as a plug-mn, pn-for-pan r:ph-c:m:m
for IC402. The beatsink specified gives pood resulis in
free air but runs on the warm side within the set. A
good aliemnative is to ase the ongmnal [C's heatsink,
pemed upshde down with a hole dnlled o ke the
LM25T6-AD) - see Fig. 4. Apply heatsink compound
to IC1°s tab before fitting it 1o the heatsink. An
insulating washer is not required as the lab 13 conpected
to the earth line

The beadow! wines trimmed from D can be wied w
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Component details
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c 100yF, 36V low ESR Farnall 580-533
c2 1,000uF, 25V low ESR Farnall 236-767
D1 SB340 Schottky diode Farnall SB-340
| A1 806k 1% Farnall 340-042
| m2 kil 1% Farnell 339-179
| IC1 LMZ5T6-AD Farnell LM2576-A0U
L1 150uH, 34 Maplin JL7ZP
| TOZ220 heatsink Farnall 179-335

make the three mounting pins. A blob of Amldie can
be wsed to bold L1 against the heatsink

Cme advamiage of this moedule is thal individaal
componeits can be replaced should they fail. This s
not possible with the original regulator, which is poited

in epoxy resin and 15 thos mon-repairmble.
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