Supplanting
linears

Desmgners have many reasans fo
moplace bne-trancformers in fheir
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Desphie the emergence of cost-effeciive
aleimatives, many OEMS have persmted
in wsing line-frequency ransformers
{linears) in lpw-power banery chargers
and a0 adapiers. This is Largely dus o
inartia. as many OEls have taken an i
i1 bsn't broken, don't fi i antituds tewand
thear power supplies, deapite the obvitus
sizelwaight advantages of swithens.

Opening photo

However, bocavse of their high eddy-
carrent and winding-conduction losses,
exigting near designs generally fadl ta
ocomply with upooming mandatony
energy-efficiency standards for exiemal
powers suppbes In the resulting redesign
cycde (which ks already wall underway),
rranuiacturers will be ncined to chooss
awitahed-rmode dedigna far twa reasons,

Mast imporiant, designing inears 1o
comphy with the standards is Bkely o be
cos-probibiive f nat impessible,
Seoand, lingars have several
disadvaniages—in additon {o size and
wight—that OEMs have talarated in the
pasi simply to avoid the redesign
process. Eiven an impebus to change
amyway, designers can use thass
disadvantages as additional reasons to
choose switching technology.

Limited input-woltage-range cperation
The primary drawback of lne-frequency

sransformers is that thee cutput vwolage
wares directly (lineardy ) with their lnput
wokage, which means that to deliver a
consisient output voltage. the range of
mput voltage vadiaton must be kepl very
narmow. Because 3o many different ine
vohage ranges exist around the workd,
SEpOTatE IranSierTETS Bre required.

Swen when a linear s designed for a
specific regeon, such as the LS., the
ouiput woltage of the transicamer is often
unaccepatly high or low within the
narmal range of line voltage vananos.
For gxample, a linear gasigned o deliver
12 W when the mput is 120 Vas wll anly
put out 8.5 YV at low Ene (85 Vac).

Likemase, the same transformer will
supply 13.5 % a1 high line (135 Vac)
That 5 B sutput voltage islsrance of
12.5% and =29, 2% ==handly a practical
range fior electronic gircuitny to work
fram, Thus baear supplies mus: have a
regulator downsiream from the
sransformer o contrgd the wohage and'or
curment delversd 1o the lasd.

By contrast mas: IC-based swichers
work over a wery wide [universal) input
wohage range. Able to work from 2 line
wvoliage as low as 50 Vac and as high as
275 Wac, an IC-based supply can be
used workdwice,

With anly cne model of each power
Supply to stock, the inventary and
warghouse space reduction can result in
significant cost savings. Those savngs
alone could warrant adopling [C-based
switched-rmode powar supply (SMPE)
solutions,

One-time thermal fuse

Applicatians that use external changers
and adapters=such as cordiess phones.,
Baby monitors. boys and small cordless
sools and appliances (such as handheld
vatuum gleaners and screwdrivers —
have power managemeni built iz thair
on-board elecironics. Howewer, they sl
need a front end that sieps down the ag
bne vohage. rectfes it ine de, and oMers
protection from overheating, fire, or
glecinic shock if a fault occurs,

Linears fypically use ong-time thermal
fses 1o protect against averheating.
Althaugh these fuses have helped ta
rmake thermal protection a
nonnegatiabie mdusinp-wide salety
requirement, they have a signiicant
disadvaniags in that the charger or
adapter s rendered unusable and fust
be replaced after a fault trips the fuse.

On the ether hand, the aulo-recovering
thermal prodecon functon found in
some [C-based watichers aliows the
SURPYy 1o resume normal aperation oncs
the cause of the overemperature
condition has been removed, This can
sagaifcantly reduce the number of fald
retums that oocur simply becawse a
Jacket or blankel was inadvertenty
shrgswm ever a beick that then overheased
and failled. A lower rate of returns not
only reguces the cost of RALA (Returmeg
Aatena! Authanzation] processing., bul
also reinforoes a peroeption of higher
quality and reliabdisy by the consumar,

Linears' cost advantage has vanished
Finally, cost alons would eventually
cawse mosi ine-frequency transformens.
o be replaced by 1C-based SMPS
salutiens. With the costs of coppar and
iron rising. and the oost of ICs coming
digwam, lingars have lost thedr lpw-cos)
Seheantage.

Adding sost n an efart o make insars
mie=et the energy-efficiency standards is
simply not a viable option: thus the
energy stapdands sppess to be the siake
in the heart of these “energy vampires.”
Fanunaiely, IC-based SMPS can now
be designed 1o deliver power with an
output woltage/cument charactenistic
samilar to that of the lingar, avolding the
need bo redesign the power
rmanagement functions inside the
product and ebminating a possble
deterrent to conveding from linears o
switchars,

Ancther obstacle that has kept
sransformar designers from embracng
awitshang techrclogy has besn the aura
of black magic that has surrcunded the
design of high-Trequensy SMPS
fraraformers. 'With this in mind, as an
sxample Powsr Integragons has
dessgned mwo sandard hagh-frequancy
traraformers that work with thedir
LinkSwitch-LP family of 1Cs, which are
spesifically designed 1o replace bnssr
sraraformers.

These standard tranaformers can be
ordered a5 commarcial pff-the-shelf
parts from several manuiacturers,
eifectively allowing a transformer
angineer 1o skip the lgaming curve
assosisted with desigring high-
freguency transformers and o quickly
produce SMPE solutions, The arbworic
fuf & supply's pe-boand layowt is also
available, o designers can quickly and
sasily proguce mynad solutions with
FUMEnous oulput vollage and current
ratings. Thess soluSons can then be
rapidly moved through design

werficaton lestng and mio high-valume
manufachunng.



