
ISSN: 1613-6365

E m p o w e r i n g  G l o b a l  I n n o v a t i o n J u n e  2 0 0 9

Design Tips Design Tips
Special Reports - GreenPower Leadership Awards & Green Power





V
ie

w
p

o
in

t 
G

re
en

 S
ho

ot
s 

fo
r 

G
re

en
 P

ow
er

? 
B

y 
C

lif
f K

ey
s,

 E
d

ito
r-

in
-C

hi
ef

, P
S

D
E

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.4

In
d

us
tr

y 
N

ew
s

Fa
irc

hi
ld

 W
in

s 
P

S
D

E
 G

re
en

P
ow

er
 L

ea
d

er
sh

ip
 A

w
ar

d
 ...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
6

N
at

io
na

l’s
 S

ol
ar

M
ag

ic
™

 R
ec

ei
ve

s 
W

or
ld

w
id

e 
C

om
p

lia
nc

e 
C

er
tifi

ca
tio

ns
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
6

D
ig

i-
K

ey
 S

to
ck

s 
Ty

co
 F

ul
ly

 S
hr

ou
d

ed
 P

os
t 

H
ea

d
er

s 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
6

M
ax

w
el

l L
an

d
 H

yb
rid

 B
us

 U
ltr

ac
ap

ac
ito

r 
O

rd
er

s 
W

or
th

 €
9.

8 
M

ill
io

n 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
8

E
P

C
O

S
 H

on
or

ed
 fo

r 
To

p
 L

og
is

tic
s 

P
er

fo
rm

an
ce

  .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.8
A

B
B

 W
in

s 
Fr

am
e 

O
rd

er
 fo

r 
2,

10
0 

R
ob

ot
s 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

8

E
xc

el
sy

s 
W

at
er

p
ro

of
 L

E
D

 P
ow

er
 S

up
p

lie
s .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
0

D
e-

M
ys

tif
yi

ng
 P

ow
er

 S
up

p
ly

 D
es

ig
n 

w
ith

 D
ig

ita
l P

ow
er

 T
ec

hn
ol

og
y,

 B
y 

P
et

er
 O

ak
la

nd
er

, I
nt

er
si

l C
or

p
or

at
io

n 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
1

S
ol

ar
 P

ow
er

- 
S

p
an

is
h 

S
un

sh
in

e 
C

lo
ud

s 
th

e 
M

ar
ke

t 
in

 2
00

9,
 R

ep
or

te
d

 b
y 

A
sh

 S
ha

rm
a,

 IM
S

 R
es

ea
rc

h 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

12

D
es

ig
n 

T
ip

s 
Fr

eq
ue

nc
y 

R
es

p
on

se
 o

f S
w

itc
hi

ng
 P

ow
er

 S
up

p
lie

s 
- 

P
ar

t 
5,

 B
y 

D
r. 

R
ay

 R
id

le
y,

 R
id

le
y 

E
ng

in
ee

rin
g 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
14

O
n 

T
he

 R
o

ad
D

ia
lo

g 
S

em
ic

on
d

uc
to

r 
&

 M
ic

ro
ch

ip
, R

ep
or

te
d

 b
y 

C
lif

f K
ey

s,
 E

d
ito

r-
in

-C
hi

ef
, P

S
D

E
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
18

A
B

B
 P

ow
er

s 
th

e 
N

ew
 G

rid
, R

ep
or

te
d

 b
y 

C
lif

f K
ey

s,
 E

d
ito

r-
in

-C
hi

ef
, P

S
D

E
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
21

au
st

ria
m

ic
ro

sy
st

em
s 

La
un

ch
es

 A
ct

iv
e 

N
oi

se
 C

an
ce

lla
tio

n 
H

ig
h 

Q
ua

lit
y,

 L
ow

 P
ow

er
 A

ud
io

, R
ep

or
te

d
 b

y 
C

lif
f K

ey
s,

 E
d

ito
r-

in
-C

hi
ef

, P
S

D
E

 ..
...

..
23

C
o

ve
r 

S
to

ry
 

Th
e 

C
ha

lle
ng

es
 o

f P
oE

+
, B

y 
A

lis
on

 S
te

er
, L

in
ea

r 
Te

ch
no

lo
gy

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
25

S
p

ec
ia

l R
ep

o
rt

 -
 2

00
9 

G
re

en
P

o
w

er
 L

ea
d

er
sh

ip
 A

w
ar

d
s 

20
09

 G
re

en
P

ow
er

 L
ea

d
er

sh
ip

 A
w

ar
d

s 
A

nn
ou

nc
ed

 a
t 

P
C

IM
 E

ur
op

e 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.2
9

C
E

O
 O

p
in

io
ns

- 
In

te
rs

il 
C

or
p

or
at

io
n.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

32
C

E
O

 O
p

in
io

ns
- 

Li
ne

ar
 T

ec
hn

ol
og

y 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

34
Th

e 
M

an
tle

 o
f E

ne
rg

y 
E

ffi
ci

en
cy

, B
y 

A
lfr

ed
 H

es
en

er
, F

ai
rc

hi
ld

 S
em

ic
on

d
uc

to
r .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

37

S
p

ec
ia

l R
ep

o
rt

 -
 G

re
en

 P
o

w
er

 
G

re
en

 P
ow

er
 G

oa
l f

or
 S

et
-T

op
 B

ox
es

, B
y 

M
ik

e 
Vo

on
g,

 J
oh

n 
Le

e 
an

d
 C

am
 J

ac
ks

on
, M

ic
re

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.4

0
H

ig
h 

E
ffi

ci
en

cy
 ‘G

re
en

’ P
la

na
r 

Tr
an

sf
or

m
er

s,
 B

y 
D

an
ny

 Ir
el

an
d

, H
im

ag
 S

ol
ut

io
ns

 L
td

. ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.4
2

P
ow

er
 M

an
ag

em
en

t,
 B

y 
P

at
ric

k 
Le

 F
èv

re
, E

ric
ss

on
 P

ow
er

 M
od

ul
es

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.4

6
C

oo
l P

ow
er

, B
y 

M
ic

ha
el

 B
ea

n,
 M

ol
ex

, I
nc

. .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
49

G
re

en
 In

d
uc

tiv
e 

C
om

p
on

en
ts

, B
y 

La
rs

 K
va

rn
sj

ö,
 V

ac
uu

m
sc

hm
el

ze
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
51

G
re

en
 P

ow
er

 S
em

ic
on

d
uc

to
r 

Te
ch

no
lo

gi
es

, B
y 

S
un

gm
o 

Yo
un

g,
 F

ai
rc

hi
ld

 S
em

ic
on

d
uc

to
r .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.5

4
G

re
en

 P
ow

er
 P

ro
to

co
ls

, B
y 

R
ic

ha
rd

 F
. Z

ar
r, 

N
at

io
na

l S
em

ic
on

d
uc

to
r .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.5
7

S
ol

ar
 a

nd
 W

in
d

 P
ow

er
 A

d
va

nc
es

, R
ep

or
te

d
 b

y 
C

lif
f K

ey
s,

 E
d

ito
r-

in
-C

hi
ef

, P
S

D
E

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
60

S
p

ec
ia

l R
ep

o
rt

 -
 G

re
en

 P
o

w
er

W
eb

 E
xc

lu
si

ve
 C

on
te

nt
 –

 G
o 

to
: w

w
w

.p
ow

er
sy

st
em

sd
es

ig
n.

co
m

Fa
ir

ch
ild

 S
em

ic
o

nd
uc

to
r 

R
ec

ei
ve

s 
20

09
 G

re
en

P
o

w
er

 L
ea

d
er

sh
ip

 A
w

ar
d

V
id

eo
 li

nk
, g

o 
to

: w
w

w
.fa

irc
hi

ld
se

m
i.c

om
/c

om
p

an
y/

vi
d

s/
20

09
/p

ci
m

/P
ow

er
_S

yt
em

s_
D

es
ig

n_
01

.h
tm

l

D
ilb

er
t 

– 
52

P
o

w
er

 S
ys

te
m

s 
D

es
ig

n 
E

ur
o

p
e 

A
d

vi
so

ry
 B

o
ar

d

M
em

b
er

A
rn

ol
d

 A
ld

er
m

an
H

ei
nz

 R
üe

d
i

M
ar

io
n 

Li
m

m
er

E
ric

 L
id

ow
D

r. 
Le

o 
Lo

re
nz

D
av

in
 L

ee
To

ny
 A

rm
st

ro
ng

H
an

s 
D

. H
ub

er
A

nd
re

w
 C

ow
el

l

R
ep

re
se

nt
in

g
A

na
ge

ne
si

s
C

T-
C

on
ce

p
t 

Te
ch

no
lo

gy
Fa

irc
hi

ld
 S

em
ic

on
d

uc
to

r
In

d
us

tr
y 

Lu
m

in
ar

y
In

fin
eo

n 
Te

ch
no

lo
gi

es
In

te
rs

il
Li

ne
ar

 T
ec

hn
ol

og
y

LE
M

M
ic

re
l

M
em

b
er

M
ic

he
le

 S
cl

oc
ch

i
M

ik
e 

N
oo

ne
n

K
irk

 S
ch

w
ie

b
er

t
C

hr
is

to
p

he
 B

as
so

B
al

u 
B

al
ak

ris
hn

an
P

au
l G

re
en

la
nd

U
w

e 
M

en
ge

lk
am

p
P

et
er

 S
on

th
ei

m
er

R
ep

re
se

nt
in

g
N

at
io

na
l S

em
ic

on
d

uc
to

r
N

X
P

 S
em

ic
on

d
uc

to
rs

O
hm

ite
O

n 
S

em
ic

on
d

uc
to

r
P

ow
er

 In
te

gr
at

io
ns

S
em

te
ch

Te
xa

s 
In

st
ru

m
en

ts
Ty

co
 E

le
ct

ro
ni

cs



V
IE

W
P

O
IN

T

P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

4

Le
ad

er
sh

ip
 A

w
ar

d 
co

m
pe

tit
io

n 
(G

P
LA

) 
fo

r 
th

ei
r 

co
m

m
itm

en
t a

nd
 o

ut
st

an
di

ng
 

co
nt

rib
ut

io
n 

to
 ‘g

re
en

’ p
ow

er
 is

su
es

. T
hi

s 
is

 w
el

l d
es

er
ve

d 
an

d 
de

ci
de

d 
en

tir
el

y 
by

 
ou

r 
re

ad
er

s’
 v

ot
es

.

A
 w

el
co

m
e 

po
si

tiv
e 

fo
re

ca
st

 fr
om

 
iS

up
pl

i C
or

p:
 T

he
 g

lo
ba

l s
em

ic
on

du
ct

or
 

m
an

uf
ac

tu
rin

g 
in

du
st

ry
 is

 e
xp

ec
te

d 
to

 ta
ke

 o
ne

 s
m

al
l s

te
p 

ba
ck

 fr
om

 th
e 

pr
ec

ip
ic

e 
in

 th
e 

se
co

nd
 q

ua
rt

er
, a

s 
ut

ili
za

tio
n 

ris
es

 fo
r 

th
e 

fir
st

 ti
m

e 
in

 a
 y

ea
r.

U
til

iz
at

io
n 

of
 w

or
ld

w
id

e 
se

m
ic

on
du

ct
or

 
ca

pa
ci

ty
 is

 e
xp

ec
te

d 
to

 r
is

e 
to

 6
0%

 in
 

th
e 

se
co

nd
 q

ua
rt

er
 o

f 2
00

9,
 u

p 
fr

om
 

49
%

 in
 th

e 
fir

st
 q

ua
rt

er
. T

hi
s 

w
ill

 m
ar

k 
th

e 
fir

st
 q

ua
rt

er
ly

 s
eq

ue
nt

ia
l i

nc
re

as
e 

in
 

to
ta

l s
em

ic
on

du
ct

or
 u

til
iz

at
io

n 
si

nc
e 

th
e 

se
co

nd
 q

ua
rt

er
 o

f 2
00

8.

It 
se

em
s 

th
e 

un
w

el
co

m
e 

an
d 

pa
in

fu
l 

cu
ts

 in
 fa

b 
w

or
kf

or
ce

s 
ac

ro
ss

 th
e 

in
du

st
ry

 a
re

 h
av

in
g 

th
e 

de
si

re
d 

ef
fe

ct
 in

 
bo

os
tin

g 
ut

ili
za

tio
n 

ra
te

s 
at

 th
es

e 
fa

bs
. 

S
o,

 a
s 

w
e 

en
te

r 
th

e 
se

co
nd

 h
al

f o
f t

he
 

ye
ar

, I
 s

in
ce

re
ly

 h
op

e 
th

e 
‘li

ttl
e 

gr
ee

n 
sh

oo
ts

’ w
e 

ar
e 

en
co

ur
ag

ed
 to

 lo
ok

 fo
r,

 
fin

al
ly

 s
ta

rt
 a

pp
ea

rin
g 

in
 m

at
er

ia
l t

er
m

s.
 

W
e 

ha
ve

 a
 lo

t o
f g

oo
d 

pe
op

le
 w

ho
 

w
an

t t
o 

w
or

k 
an

d 
do

 n
ot

 w
is

h 
to

 r
em

ai
n 

‘p
ar

ke
d’

 w
ith

 th
e 

st
at

e.

I h
op

e 
yo

u 
en

jo
y 

th
is

 is
su

e 
of

 P
S

D
E

, 
pl

ea
se

 k
ee

p 
yo

ur
 d

es
ig

n 
re

po
rt

s 
an

d 
fe

ed
ba

ck
 c

om
in

g,
 a

nd
 c

he
ck

 o
ut

 o
ur

 
fu

n-
st

rip
, D

ilb
er

t, 
at

 th
e 

ba
ck

 o
f t

he
 

m
ag

az
in

e.

A
ll 

th
e 

be
st

!

E
di

to
r-

in
-C

hi
ef

, P
S

D
E

C
lif

f.K
ey

s@
po

w
er

sy
st

em
sd

es
ig

n.
co

m

N
ow

 w
ith

 th
e 

P
C

IM
 s

ho
w

 fi
rm

ly
 

be
hi

nd
 u

s,
 it

’s
 a

 g
oo

d 
tim

e 
to

 r
efl

ec
t a

nd
 

co
ns

id
er

 th
e 

m
es

sa
ge

s 
gi

ve
n 

by
 th

e 
co

m
pa

ni
es

 I 
in

te
rv

ie
w

ed
 th

er
e.

 Y
ou

 c
an

 
se

e 
m

y 
re

po
rt

 r
ou

nd
up

 o
n 

ou
r 

w
eb

si
te

. 
B

ut
 e

ve
n 

in
 th

es
e 

tr
ou

bl
ed

 a
nd

 tr
av

el
-

re
st

ric
te

d 
tim

es
, i

t w
as

 g
oo

d 
to

 s
ee

 
so

 m
an

y 
co

m
pa

ni
es

 fr
om

 o
ur

 in
du

st
ry

 
su

pp
or

tin
g 

th
e 

sh
ow

 a
nd

 it
s 

as
so

ci
at

ed
 

fo
ru

m
s 

an
d 

co
nf

er
en

ce
s.

 

A
t t

he
 ti

m
e 

of
 w

rit
in

g 
I’m

 b
us

y 
vi

si
tin

g 
co

m
pa

ni
es

 in
 th

e 
U

S
 o

ve
r 

a 
tw

o 
w

ee
k 

to
ur

 to
 ‘t

op
 u

p’
 m

y 
un

de
rs

ta
nd

in
g 

of
 w

he
re

 m
an

y 
of

 th
e 

in
te

rn
at

io
na

l 
co

m
pa

ni
es

, h
ea

dq
ua

rt
er

ed
 h

er
e 

ar
e 

go
in

g,
 a

nd
 th

ei
r 

pl
an

s 
to

 b
re

ak
 th

ro
ug

h 
th

e 
gl

oo
m

 to
 e

m
er

ge
 le

an
er

, m
ea

ne
r 

an
d 

st
ro

ng
er

. T
hi

s 
is

 c
er

ta
in

ly
 th

e 
m

es
sa

ge
 

I’m
 g

et
tin

g 
so

 fa
r;

 n
ot

 a
 h

in
t o

f w
ou

nd
-

lic
ki

ng
, b

ut
 a

 d
og

ge
d 

de
te

rm
in

at
io

n 
fo

r 
be

tte
r 

bu
si

ne
ss

 h
ea

lth
 a

nd
 s

uc
ce

ss
.

T
he

 p
ow

er
 in

du
st

ry
 is

 o
ne

 o
f t

he
 fe

w
 

th
at

 h
as

 a
ll 

th
e 

po
si

tiv
e 

co
m

po
ne

nt
s 

dr
iv

in
g 

it 
fo

rw
ar

d:
 E

ne
rg

y 
ef

fic
ie

nc
y 

an
d 

re
ne

w
ab

le
s,

 v
ita

l f
or

 fi
gh

tin
g 

ou
r 

de
pe

nd
en

ce
 o

n 
‘d

irt
y’

 a
nd

 p
ol

iti
ca

lly
 

un
st

ab
le

 s
ou

rc
es

 o
f f

ue
l f

or
 p

ow
er

 
ge

ne
ra

tio
n 

to
ge

th
er

 w
ith

 a
ll 

th
e 

en
vi

ro
nm

en
ta

l i
ss

ue
s,

 m
ak

e 
it 

th
e 

on
e 

ar
ea

 w
he

re
 g

ro
w

th
 is

 n
ot

 o
nl

y 
lik

el
y,

 b
ut

 
ne

ce
ss

ar
y.

W
hi

le
 o

n 
th

is
 to

pi
c,

 I 
w

ou
ld

 li
ke

 to
 

co
ng

ra
tu

la
te

 F
ai

rc
hi

ld
 S

em
ic

on
du

ct
or

 
on

 w
in

ni
ng

 P
S

D
E

’s
 a

nn
ua

l G
re

en
P

ow
er

 

G
re

en
 S

ho
ot

s f
or

 
G

re
en

 P
ow

er
?

R
eg

is
tr

at
io

n 
of

 c
op

yr
ig

ht
: J

an
ua

ry
 2

00
4

IS
S

N
 n

um
b

er
: 1

61
3-

63
65

A
G

S
 M

ed
ia

 G
ro

up
 a

nd
 P

ow
er

 S
ys

te
m

s 
D

es
ig

n 
E

ur
op

e

m
ag

az
in

e 
as

su
m

e 
an

d
 h

er
eb

y 
d

is
cl

ai
m

 a
ny

 li
ab

ili
ty

 t
o

an
y 

p
er

so
n 

fo
r 

an
y 

lo
ss

 o
r 

d
am

ag
e 

b
y 

er
ro

rs
 o

r 
om

is
-

si
on

s 
in

 t
he

 m
at

er
ia

l c
on

ta
in

ed
 h

er
ei

n
re

ga
rd

le
ss

 o
f

w
he

th
er

 s
uc

h 
er

ro
rs

re
su

lt 
fr

om
 n

eg
lig

en
ce

, a
cc

id
en

t

or
 a

ny
 o

th
er

 c
au

se
 w

ha
ts

oe
ve

r.

C
ov

er
 g

ra
ph

ic
s 

co
ur

te
se

y 
of

 A
na

lo
g 

D
ev

ic
es

, I
nc

. 

A
ll 

rig
ht

s 
re

se
rv

ed
 a

nd
 r

es
pe

ct
iv

e 
pa

rt
iie

s.

S
en

d
 a

d
d

re
ss

 c
ha

ng
es

 t
o

:
ci

rc
ul

at
io

n@
p

o
w

er
sy

st
em

sd
es

ig
n.

co
m

Fr
ee

 M
ag

az
in

e 
S

ub
sc

ri
p

ti
o

n,
 

g
o

 t
o

: w
w

w
.p

o
w

er
sy

st
em

sd
es

ig
n.

co
m

Vo
lu

m
e 

6,
 Is

su
e 

5

A
G

S
 M

ed
ia

 G
ro

up
14

6 
C

ha
rle

s 
S

tr
ee

t
   

   
A

nn
ap

ol
is

, M
ar

yl
an

d
 2

14
01

 U
S

A
   

   
Te

l: 
+

41
0-

29
5-

01
77

   
   

Fa
x:

 +
51

0-
21

7-
36

08
   

   
w

w
w

.p
ow

er
sy

st
em

sd
es

ig
n.

co
m

E
d

ito
ria

l D
ire

ct
or

, P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

C
hi

na
, E

ur
op

e 
&

 N
or

th
 A

m
er

ic
a 

E
d

ito
r-

in
-C

hi
ef

, P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

&
 N

or
th

 A
m

er
ic

a
C

lif
f K

ey
s

cl
iff

.k
ey

s@
p

ow
er

sy
st

em
sd

es
ig

n.
co

m

C
on

tr
ib

ut
in

g 
E

d
ito

rs
Li

u 
H

on
g

E
di

to
r-

in
-C

hi
ef

, P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

C
hi

na
 p

ow
er

sd
c@

12
6.

co
m

A
sh

 S
ha

rm
a,

 IM
S

 R
es

ea
rc

h
as

h.
sh

ar
m

a@
im

sr
es

ea
rc

h.
co

m

D
r.

 R
ay

 R
id

le
y,

 R
id

le
y 

E
ng

in
ee

rin
g

R
R

id
le

y@
rid

le
ye

ng
in

ee
rin

g.
co

m

P
ub

lis
hi

ng
 D

ire
ct

or
Ji

m
 G

ra
ha

m
 ji

m
.g

ra
ha

m
@

p
ow

er
sy

st
em

sd
es

ig
n.

co
m

P
ub

lis
he

r
Ju

lia
 S

to
ck

s
 ju

lia
.s

to
ck

s@
p

ow
er

sy
st

em
sd

es
ig

n.
co

m

C
irc

ul
at

io
n 

M
an

ag
em

en
t

K
at

hr
yn

 P
hi

lli
p

s
ka

th
ry

n.
p

hi
lli

p
s@

p
ow

er
sy

st
em

sd
es

ig
n.

co
m

R
es

ea
rc

h 
D

ire
ct

or
M

eg
ha

n 
C

or
ne

al
m

eg
ha

n.
co

rn
ea

l@
po

w
er

sy
st

em
sd

es
ig

n.
co

m

M
ag

az
in

e 
D

es
ig

n
B

ea
ta

 R
as

m
us

, E
ye

m
ot

iv
e 

b
ea

ta
@

ey
em

ot
iv

e.
co

m

P
ro

d
uc

tio
n 

M
an

ag
er

A
b

b
y 

W
an

g
ab

b
yw

@
ac

tio
n-

ne
w

.n
et



IN
D

U
S

T
R

Y
 N

E
W

S

P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

6

A
99

85
3-

N
D

, A
99

85
4-

N
D

, a
nd

 A
99

85
5-

N
D

 a
re

 
no

w
 a

va
ila

bl
e 

fo
r 

im
m

ed
ia

te
 s

hi
pm

en
t o

n 
D

ig
i-

K
ey

’s
 g

lo
ba

l w
eb

si
te

s 
an

d 
w

ill
 b

e 
fe

at
ur

ed
 in

 
fu

tu
re

 p
rin

t a
nd

 o
nl

in
e 

ca
ta

lo
gs

.
In

te
nd

ed
 fo

r 
se

co
nd

ar
y 

po
w

er
 c

irc
ui

t a
p-

pl
ic

at
io

ns
, t

he
 th

ro
ug

h-
ho

le
 h

ea
de

rs
 h

av
e 

a 

D
ig

i-K
ey

 C
or

po
ra

tio
n,

 r
ec

og
ni

ze
d 

by
 d

es
ig

n 
en

gi
ne

er
s 

as
 h

av
in

g 
th

e 
in

du
st

ry
’s

 b
ro

ad
es

t 
se

le
ct

io
n 

of
 e

le
ct

ro
ni

c 
co

m
po

ne
nt

s 
av

ai
la

bl
e 

fo
r 

im
m

ed
ia

te
 s

hi
pm

en
t, 

an
no

un
ce

d 
to

da
y 

th
at

 it
 h

as
 in

 s
to

ck
 T

yc
o 

E
le

ct
ro

ni
cs

’ n
ew

 fu
lly

 
sh

ro
ud

ed
 p

os
t h

ea
de

rs
. A

va
ila

bl
e 

in
 2

 th
ro

ug
h 

12
 p

os
iti

on
s,

 th
es

e 
po

st
 h

ea
de

rs
 h

av
e 

be
en

 
ad

de
d 

to
 T

yc
o 

E
le

ct
ro

ni
cs

’ p
op

ul
ar

 E
co

no
m

y 
P

ow
er

 (
E

P
) 

co
nn

ec
to

r 
fa

m
ily

.
D

ig
i-K

ey
 p

ar
t n

um
be

rs
 A

99
84

5-
N

D
, A

99
84

6-
N

D
,  

A
99

84
7-

N
D

, A
99

84
8-

N
D

, A
99

84
9-

N
D

, A
99

85
0-

N
D

, A
99

85
1-

N
D

, A
99

85
2-

N
D

, 

D
ig

i-
K

ey
 S

to
ck

s 
Ty

co
 F

u
lly

 S
h

ro
u

d
ed

 
P

o
st

 H
ea

d
er

s

N
at

io
na

l S
em

ic
on

du
ct

or
 C

or
p.

 h
as

 p
as

se
d 

rig
or

ou
s 

te
st

in
g 

an
d 

re
ce

iv
ed

 p
ro

du
ct

 s
af

et
y,

 
em

is
si

on
s 

an
d 

en
vi

ro
nm

en
ta

l c
om

pl
ia

nc
e 

ce
rt

ifi
ca

tio
ns

 fo
r 

its
 S

ol
ar

M
ag

ic
 p

ow
er

 o
pt

im
iz

-
er

s.
 S

ol
ar

M
ag

ic
 im

pr
ov

es
 th

e 
ou

tp
ut

 o
f s

ol
ar

 
ar

ra
ys

 w
he

n 
af

fe
ct

ed
 b

y 
re

al
-w

or
ld

 c
on

di
tio

ns
 

su
ch

 a
s 

sh
ad

e,
 d

eb
ris

 a
nd

 p
an

el
 a

gi
ng

.  
T

U
V

 R
he

in
la

nd
 o

f N
or

th
 A

m
er

ic
a 

pe
rf

or
m

ed
 

th
e 

sa
fe

ty
 a

nd
 e

m
is

si
on

s 
co

m
pl

ia
nc

e 
te

st
in

g 
an

d 
ce

rt
ifi

ed
 N

at
io

na
l’s

 S
ol

ar
M

ag
ic

 p
ow

er
 o

p-
tim

iz
er

s 
to

 m
ee

t r
eq

ui
re

m
en

ts
 fo

r 
U

L1
74

1 
an

d 
IE

C
 6

10
10

 s
af

et
y 

st
an

da
rd

s 
as

 w
el

l a
s 

F
C

C
 

P
ar

t 1
5 

(C
la

ss
 A

&
B

) 
an

d 
E

N
 6

10
00

 e
m

is
si

on
s 

an
d 

im
m

un
ity

 s
ta

nd
ar

ds
. T

he
 S

ol
ar

M
ag

ic
 

po
w

er
 o

pt
im

iz
er

s 
co

m
pl

y 
w

ith
 a

 s
ta

nd
ar

d 
w

el
l 

re
co

gn
iz

ed
 b

y 
th

e 
ph

ot
ov

ol
ta

ic
 in

du
st

ry
, t

he
 

U
L1

74
1 

st
an

da
rd

.  
M

E
T

 L
ab

or
at

or
ie

s 
In

c.
 p

er
fo

rm
ed

 th
e 

en
-

vi
ro

nm
en

ta
l c

om
pl

ia
nc

e 
te

st
in

g 
an

d 
ce

rt
ifi

ed
 

S
ol

ar
M

ag
ic

 to
 m

ee
t t

he
 r

eq
ui

re
m

en
ts

 fo
r 

IE
C

 
60

52
9 

(I
P

68
, t

he
 h

ig
he

st
 p

os
si

bl
e 

in
gr

es
s 

pr
ot

ec
tio

n)
 a

nd
 N

E
M

A
25

0-
20

03
 T

yp
e 

6 
en

cl
o-

su
re

. T
hi

s 
en

su
re

s 
th

e 
pr

od
uc

t’s
 e

le
ct

ro
ni

cs
 

ar
e 

w
el

l p
ro

te
ct

ed
 a

ga
in

st
 e

le
m

en
ts

 in
cl

ud
in

g 

di
rt

, w
at

er
 a

nd
 ic

e.
 

“C
us

to
m

er
s 

ar
e 

lo
ok

in
g 

to
 N

at
io

na
l S

em
i-

co
nd

uc
to

r 
fo

r 
a 

sy
st

em
 th

at
 c

an
 e

ns
ur

e 
bo

th
 

sa
fe

ty
 a

nd
 s

ys
te

m
 r

el
ia

bi
lit

y.
 A

ch
ie

vi
ng

 th
is

 
se

t o
f s

tr
in

ge
nt

 w
or

ld
w

id
e 

ce
rt

ifi
ca

tio
ns

 is
 th

e 
cu

lm
in

at
io

n 
of

 m
on

th
s 

of
 r

ig
or

ou
s 

te
st

in
g 

an
d 

in
sp

ec
tio

n”
 s

ai
d 

R
al

f M
ue

ns
te

r, 
D

ire
ct

or
 o

f 
N

at
io

na
l’s

 R
en

ew
ab

le
 E

ne
rg

y 
S

eg
m

en
t. 

 
U

si
ng

 d
is

tr
ib

ut
ed

 e
le

ct
ro

ni
cs

 th
ro

ug
ho

ut
 a

 
so

la
r 

in
st

al
la

tio
n,

 S
ol

ar
M

ag
ic

 r
ec

ou
ps

 u
p 

to
 

57
 p

er
ce

nt
 o

f e
ne

rg
y 

lo
st

 d
ue

 to
 r

ea
l-w

or
ld

 
co

nd
iti

on
s.

 S
ol

ar
M

ag
ic

 p
ow

er
 o

pt
im

iz
er

s 
w

ill
 

be
 a

va
ila

bl
e 

to
 c

us
to

m
er

s 
in

 N
or

th
 A

m
er

ic
a 

an
d 

E
ur

op
e 

in
 M

ay
 2

00
9.

N
at

io
n

al
’s

 S
o

la
rM

ag
ic

™
 R

ec
ei

ve
s 

W
o

rl
d

w
id

e 
C

o
m

p
lia

n
ce

 C
er

ti
fi

ca
ti

o
n

s

so
la

rm
ag

ic
@

ns
c.

co
m

R
al

f M
ue

ns
te

r, 
D

ire
ct

or
 o

f N
at

io
na

l’s
 

R
en

ew
ab

le
 E

ne
rg

y 
S

eg
m

en
t.

F
ai

rc
hi

ld
 S

em
ic

on
du

ct
or

, a
 le

ad
in

g 
gl

ob
al

 
su

pp
lie

r 
of

 h
ig

h 
pe

rf
or

m
an

ce
 p

ro
du

ct
s 

dr
iv

in
g 

en
er

gy
 e

ffi
ci

en
cy

, h
as

 b
ee

n 
na

m
ed

 th
e 

ov
er

al
l 

w
in

ne
r 

of
 th

e 
P

ow
er

 S
ys

te
m

s 
D

es
ig

n 
E

ur
op

e 
(P

S
D

E
) 

m
ag

az
in

e 
2n

d 
an

nu
al

, p
re

st
ig

io
us

 
“G

re
en

P
ow

er
 L

ea
de

rs
hi

p 
A

w
ar

ds
” 

co
m

pe
ti-

tio
n.

 
F

ai
rc

hi
ld

’s
 a

rt
ic

le
 ti

tle
d 

“S
ol

ar
 P

ow
er

 
S

hi
ne

s”
 b

y 
A

lfr
ed

 H
es

en
er

, M
ar

ke
tin

g 
D

ire
c-

to
r, 

E
ur

op
e,

 w
as

 a
nn

ou
nc

ed
 a

s 
th

e 
ov

er
al

l 
w

in
ne

r 
at

 P
S

D
E

’s
 r

ec
en

t f
or

um
 a

nd
 a

w
ar

ds
 

se
ss

io
n 

at
 th

e 
P

C
IM

 E
ur

op
e 

E
xh

ib
iti

on
 &

 
C

on
fe

re
nc

e 
in

 N
ur

em
be

rg
, G

er
m

an
y.

 
H

es
en

er
’s

 a
rt

ic
le

 p
oi

nt
s 

ou
t t

ha
t t

he
 m

ar
ke

t 
dr

iv
er

s 
va

ry
 s

ig
ni

fic
an

tly
 fr

om
 c

ou
nt

ry
 to

 
co

un
tr

y,
 b

ut
 a

ll 
sh

ar
ed

 o
ne

 c
ha

ra
ct

er
is

tic
- 

a 
ne

ed
 fo

r 
th

e 
hi

gh
es

t l
ev

el
s 

of
 e

ffi
ci

en
cy

 in
 

so
la

r 
ce

lls
 a

nd
 p

ho
to

vo
lta

ic
 in

ve
rt

er
s 

an
d 

th
e 

pi
vo

ta
l r

ol
e 

th
at

 s
em

ic
on

du
ct

or
 s

ol
ut

io
ns

 
pl

ay
 in

 th
is

 a
pp

lic
at

io
n 

sp
ac

e.
 T

he
 a

rt
ic

le
 a

ls
o 

ex
am

in
es

 th
e 

im
pl

ic
at

io
ns

 o
f d

iff
er

en
t s

ol
ar

 
pa

ne
l t

ec
hn

ol
og

ie
s 

an
d 

sy
st

em
 p

ow
er

 r
an

ge
s,

 
an

d 
ex

pl
ai

ns
 th

e 
di

ffe
re

nt
 te

ch
ni

ca
l r

eq
ui

re
-

m
en

ts
 a

nd
 h

ow
 to

 s
ol

ve
 th

em
.

T
he

 P
S

D
E

 G
re

en
P

ow
er

 L
ea

de
rs

hi
p 

A
w

ar
ds

 

co
m

pe
tit

io
n 

is
 s

tr
uc

tu
re

d 
to

 r
ec

og
ni

ze
 e

di
to

ria
l 

co
nt

rib
ut

io
ns

 fr
om

 th
e 

en
gi

ne
er

in
g 

co
m

m
un

ity
 

th
at

 p
ro

m
ot

e 
en

er
gy

 e
ffi

ci
en

cy
 in

 th
e 

el
ec

tr
on

-
ic

 c
on

te
nt

 o
f p

ro
du

ct
 d

es
ig

ns
. F

in
al

is
ts

 a
nd

 
th

e 
w

in
ne

r 
w

er
e 

el
ec

te
d 

fr
om

 a
rt

ic
le

s 
in

cl
ud

ed
 

in
 P

S
D

E
’s

 d
ig

ita
l e

di
tio

n,
 v

ot
ed

 e
xc

lu
si

ve
ly

 b
y 

su
bs

cr
ib

er
 r

ea
de

rs
hi

p. w
w

w
.f

ai
rc

hi
ld

se
m

i.c
o

m

F
ai

rc
h

ild
 W

in
s 

P
S

D
E

 G
re

en
P

o
w

er
 L

ea
d

er
sh

ip
 A

w
ar

d

A
lfr

ed
 H

es
en

er
, F

ai
rc

hi
ld

’s
 M

ar
ke

tin
g 

D
ire

ct
or

, E
u-

ro
pe

, a
t P

SD
E’

s 
G

re
en

Po
w

er
 L

ea
de

rs
hi

p 
Aw

ar
ds

.



IN
D

U
S

T
R

Y
 N

E
W

S

P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

8

sy
st

em
s 

an
d 

se
rv

ic
e 

fo
r 

m
an

uf
ac

tu
rin

g 
en

su
re

 h
ig

h 
an

d 
co

ns
is

te
nt

 p
ro

du
ct

io
n 

qu
al

ity
 th

at
 h

el
ps

 o
ur

 c
us

to
m

er
s 

st
ay

 
co

m
pe

tit
iv

e.
” 

A
B

B
’s

 te
ch

no
lo

gy
 c

on
vi

nc
ed

 th
e 

pu
rc

ha
se

r 
in

 th
e 

co
ur

se
 o

f c
om

pr
e-

he
ns

iv
e 

en
du

ra
nc

e 
te

st
s 

du
rin

g 
th

e 
te

nd
er

in
g 

ph
as

e.
 

T
he

 c
om

pa
ny

’s
 in

du
st

ria
l r

ob
ot

s 
ar

e 
re

lia
bl

e,
 s

tr
on

g,
 a

cc
ur

at
e 

an
d 

ea
sy

 to
 

m
ai

nt
ai

n.
 A

B
B

 w
ill

 s
up

pl
y 

an
d 

co
m

-
m

is
si

on
 a

 v
ar

ie
ty

 o
f r

ob
ot

 m
od

el
s 

fo
r 

B
M

W
, i

nc
lu

di
ng

 th
e 

IR
B

 6
64

0,
 6

62
0,

 
76

00
 a

nd
 th

e 
ne

w
 m

id
 r

an
ge

 r
ob

ot
 

IR
B

 4
60

0;
 a

 c
om

pa
ct

, l
ig

ht
-w

ei
gh

t i
n-

du
st

ria
l r

ob
ot

 w
ith

 th
e 

lo
ng

es
t v

er
tic

al
 

re
ac

h 
in

 it
s 

cl
as

s.
w

w
w

.a
b

b
.c

o
m

A
B

B
, t

he
 le

ad
in

g 
po

w
er

 a
nd

 a
ut

o-
m

at
io

n 
te

ch
no

lo
gy

 g
ro

up
, h

as
 s

ig
ne

d 
a 

fr
am

e 
ag

re
em

en
t w

ith
 B

M
W

 G
ro

up
 to

 
de

liv
er

 2
,1

00
 in

du
st

ria
l r

ob
ot

s 
ov

er
 fi

ve
 

ye
ar

s,
 b

eg
in

ni
ng

 in
 2

01
0,

 to
 s

up
po

rt
 

th
e 

ca
rm

ak
er

’s
 o

pe
ra

tio
ns

 in
 G

er
m

an
y,

 
th

e 
U

.K
. a

nd
 th

e 
U

.S
. 

T
he

 r
ob

ot
s 

w
ill

 b
e 

ap
pl

ie
d 

in
 p

ar
ts

 
ha

nd
lin

g,
 g

lu
in

g 
an

d 
sp

ot
 w

el
di

ng
 o

n 
ca

r-
bo

dy
 a

ss
em

bl
y 

lin
es

 fo
r 

B
M

W
’s

 
1-

se
rie

s,
 3

-s
er

ie
s,

 X
5-

se
rie

s 
an

d 
M

in
i 

m
od

el
s.

 
“W

e 
ar

e 
de

lig
ht

ed
 th

at
 th

is
 m

aj
or

 
cu

st
om

er
 h

as
 e

nt
ru

st
ed

 p
ro

du
ct

io
n 

lin
es

 in
 th

re
e 

co
un

tr
ie

s 
to

 A
B

B
’s

 in
no

-
va

tiv
e 

in
du

st
ria

l r
ob

ot
ic

s,
” 

sa
id

 A
nd

er
s 

Jo
ns

so
n,

 h
ea

d 
of

 A
B

B
’s

 R
ob

ot
ic

s 
di

vi
si

on
. “

O
ur

 e
xp

er
tis

e 
in

 p
ro

du
ct

s,
 

A
B

B
 W

in
s 

F
ra

m
e 

O
rd

er
 fo

r 
2,

10
0 

R
o

b
o

ts

w
w

w
.d

ig
ik

ey
.c

o
m

cu
rr

en
t-

ca
rr

yi
ng

 c
ap

ac
ity

 o
f 7

.5
A

 m
ax

im
um

 
pe

r 
co

nt
ac

t. 
To

 le
ss

en
 th

e 
ch

an
ce

 o
f m

is
m

at
-

in
g,

 th
e 

fu
ll 

fo
ur

-s
id

ed
 s

hr
ou

di
ng

 a
id

s 
pr

op
er

 
al

ig
nm

en
t d

ur
in

g 
en

ga
ge

m
en

t o
f t

he
 p

lu
g 

co
nn

ec
to

r. 
T

he
se

 n
ew

 h
ea

de
rs

 a
re

 c
om

pa
t-

ib
le

 w
ith

 e
xi

st
in

g 
E

P
 c

on
ne

ct
or

s.
C

on
ta

ct
s 

ar
e 

on
 a

 0
.1

56
-in

ch
 (

3.
96

-m
m

) 

pi
tc

h.
 T

he
 h

ea
de

r 
in

cl
ud

es
 a

 p
os

iti
ve

-lo
ck

 fe
a-

tu
re

. D
ur

in
g 

m
at

in
g,

 th
e 

po
si

tiv
e 

lo
ck

in
g 

le
ve

r 
on

 th
e 

ou
ts

id
e 

of
 th

e 
pl

ug
 h

ou
si

ng
 e

ng
ag

es
 

th
e 

m
at

in
g 

he
ad

er
 h

ou
si

ng
 to

 p
ro

vi
de

 g
re

at
er

 
re

te
nt

io
n.

 H
ou

si
ng

s 
ar

e 
94

V
-0

 r
at

ed
 n

yl
on

; 
co

nt
ac

ts
 a

re
 ti

n-
pl

at
ed

 b
ra

ss
. T

he
 c

on
ne

ct
or

s 
ar

e 
U

L 
C

om
po

ne
nt

 R
ec

og
ni

ze
d,

 C
S

A
 C

er
ti-

fie
d,

 a
nd

 R
oH

S
 c

om
pl

ia
nt

.
E

P
 c

on
ne

ct
or

s 
ar

e 
a 

w
ire

-t
o-

bo
ar

d 
sy

st
em

 
w

id
el

y 
us

ed
 in

 h
ou

se
ho

ld
 a

pp
lia

nc
es

, H
V

A
C

, 
ga

so
lin

e 
pu

m
ps

, c
oi

n 
ch

an
ge

rs
, v

en
di

ng
 

m
ac

hi
ne

s,
 a

nd
 in

du
st

ria
l m

ac
hi

ne
ry

.

hy
br

id
 b

us
es

 w
ith

 B
O

O
S

T
C

A
P

 u
ltr

ac
ap

ac
ito

r-
ba

se
d 

en
er

gy
 s

to
ra

ge
 s

ys
te

m
s 

al
re

ad
y 

ar
e 

in
 

se
rv

ic
e,

 a
nd

 th
at

 n
um

be
r 

is
 n

ow
 e

xp
ec

te
d 

to
 

gr
ow

 to
 n

ea
rly

 1
,0

00
 b

y 
ye

ar
-e

nd
.

B
M

O
D

01
65

 P
04

8 
m

od
ul

es
 a

re
 e

nc
as

ed
 

in
 a

 r
ug

ge
d,

 s
pl

as
h-

pr
oo

f, 
al

um
in

um
 c

ha
s-

si
s.

 T
he

y 
w

ei
gh

 1
4.

2k
g 

an
d 

ar
e 

12
.6

 li
te

rs
 in

 
vo

lu
m

e 
(4

16
.2

m
m

 x
 1

90
.1

m
m

 x
 1

56
.7

m
m

).
  

T
he

se
 d

ur
ab

le
 “

sm
ar

t b
ox

es
” 

in
cl

ud
e 

te
m

pe
r-

at
ur

e 
an

d 
vo

lta
ge

 m
on

ito
rin

g 
an

d 
in

te
rn

al
 c

el
l 

vo
lta

ge
 m

an
ag

em
en

t t
ha

t g
iv

e 
de

si
gn

er
s 

“p
lu

g 
an

d 
pl

ay
” 

so
lu

tio
ns

 a
nd

 m
ak

es
 th

em
 v

er
sa

til
e 

bu
ild

in
g 

bl
oc

ks
 fo

r 
sy

st
em

s 
w

ith
 h

ig
he

r 
vo

lt-
ag

e 
re

qu
ire

m
en

ts

M
ax

w
el

l T
ec

hn
ol

og
ie

s 
In

c.
 h

as
 a

nn
ou

nc
ed

 
it 

ha
s 

re
ce

iv
ed

 p
ur

ch
as

e 
or

de
rs

 w
ith

 a
 to

ta
l 

va
lu

e 
of

 a
pp

ro
xi

m
at

el
y 

€ 9
.8

 m
ill

io
n 

fr
om

 th
re

e 
of

 C
hi

na
’s

 le
ad

in
g 

tr
an

si
t b

us
 p

ro
du

ce
rs

 fo
r 

B
O

O
S

T
C

A
P

®
 u

ltr
ac

ap
ac

ito
r 

m
od

ul
es

 to
 s

up
-

po
rt

 b
ra

ki
ng

 e
ne

rg
y 

re
cu

pe
ra

tio
n 

an
d 

to
rq

ue
 

as
si

st
 fu

nc
tio

ns
 in

 d
ie

se
l-e

le
ct

ric
 h

yb
rid

 tr
an

si
t 

bu
se

s.
D

av
id

 S
ch

ra
m

m
, M

ax
w

el
l's

 p
re

si
de

nt
 a

nd
 

ch
ie

f e
xe

cu
tiv

e 
of

fic
er

, s
ai

d 
th

at
 d

el
iv

er
ie

s 
of

 th
e 

co
m

pa
ny

’s
 4

8-
vo

lt 
B

M
O

D
01

65
 P

04
8 

m
od

ul
es

, w
hi

ch
 a

re
 a

ss
em

bl
ed

 b
y 

on
e 

of
 it

s 
co

nt
ra

ct
 m

an
uf

ac
tu

re
rs

 in
 C

hi
na

, h
av

e 
al

re
ad

y 
be

gu
n 

an
d 

w
ill

 c
on

tin
ue

 th
ro

ug
h 

th
e 

ba
la

nc
e 

of
 th

e 
ye

ar
.

M
ax

w
el

l’s
 s

al
es

 a
nd

 a
pp

lic
at

io
ns

 e
ng

in
ee

r-

in
g 

te
am

s 
ha

ve
 b

ee
n 

w
or

ki
ng

 w
ith

 h
ea

vy
 

ve
hi

cl
e 

O
E

M
s 

in
 C

hi
na

 fo
r 

th
e 

pa
st

 tw
o 

ye
ar

s.
 

T
he

 c
om

pa
ny

 e
st

im
at

es
 th

at
 m

or
e 

th
an

 1
50

 
w

w
w

.m
ax

w
el

l.c
o

m

M
ax

w
el

l L
an

d
s 

H
yb

ri
d

 B
u

s 
U

lt
ra

ca
p

ac
it

o
r 

O
rd

er
s 

W
o

rt
h

 €
9.

8 
M

ill
io

n

M
ax

w
el

l’s
 4

8-
vo

lt 
B

M
O

D
01

65
 P

04
8 

m
od

ul
es

.

ye
ar

s 
pr

ep
ar

ed
 th

e 
gr

ou
nd

 fo
r 

su
ch

 o
ut

st
an

d-
in

g 
de

liv
er

y 
pe

rf
or

m
an

ce
.

“F
or

 E
P

C
O

S
, t

hi
s 

aw
ar

d 
co

nfi
rm

s 
th

e 
qu

al
ity

 o
f o

ur
 c

lo
se

 c
ol

la
bo

ra
tio

n 
ov

er
 m

an
y 

de
ca

de
s,

” 
sa

id
 R

al
ph

 B
ro

no
ld

, w
ho

 w
as

 p
re

-
se

nt
ed

 w
ith

 th
e 

pr
iz

e.
 “

B
ut

 it
 a

ls
o 

sp
ur

s 
us

 o
n 

to
 s

tr
iv

e 
fo

r 
ex

ce
lle

nc
e 

ev
er

y 
da

y 
as

 w
e 

se
rv

e 
th

is
 im

po
rt

an
t c

us
to

m
er

.”

E
P

C
O

S
 w

as
 th

e 
fir

st
-t

im
e 

w
in

ne
r 

of
 th

e 
“S

up
pl

ie
r 

of
 th

e 
Ye

ar
” 

aw
ar

d 
in

 th
e 

ca
te

go
ry

 
“L

og
is

-t
ic

s”
 p

re
se

nt
ed

 b
y 

S
ie

m
en

s 
M

ot
io

n 
C

on
tr

ol
 S

ys
-

te
m

s.
 O

ut
st

an
di

ng
 a

ch
ie

ve
-

m
en

ts
 in

 d
el

iv
er

y 
ca

pa
ci

ty
 a

nd
 

re
lia

bi
lit

y 
cl

in
ch

ed
 th

e 
aw

ar
d 

fo
r 

E
P

C
O

S
, w

hi
ch

 fo
ug

ht
 o

ff 
co

m
pe

tit
io

n 
fr

om
 m

or
e 

th
an

 
25

0 
riv

al
s.

M
ot

io
n 

C
on

tr
ol

 S
ys

te
m

s 
is

 
pa

rt
 o

f t
he

 D
riv

e 
Te

ch
no

lo
-

gi
es

 u
ni

t i
n 

S
ie

m
en

s’
 In

du
st

ry
 

se
ct

or
. H

ea
dq

ua
rt

er
ed

 in
 

E
rla

ng
en

, t
he

 d
iv

is
io

n 
le

ad
s 

th
e 

w
or

ld
 in

 b
us

in
es

s 
w

ith
 

dr
iv

e 
sy

st
em

s 
fo

r 
m

ac
hi

ne
 

to
ol

s,
 p

ro
du

ct
io

n 
m

ac
hi

ne
ry

 
an

d 
la

rg
e 

cr
an

e 
in

st
al

la
tio

ns
. 

E
P

C
O

S
 s

up
pl

ie
s 

th
is

 c
us

-
to

m
er

 m
os

tly
 w

ith
 E

M
C

 fi
lte

rs
 

an
d 

la
rg

e 
al

um
in

um
 e

le
ct

ro
-

ly
tic

 c
ap

ac
ito

rs
 th

at
 a

re
 m

ad
e 

in
 S

zo
m

ba
th

el
y/

 H
un

ga
ry

. 
F

or
w

ar
d-

lo
ok

in
g 

ex
pa

ns
io

n 
of

 
E

P
C

O
S

’ p
ro

du
ct

io
n 

ca
pa

c-
ity

 in
 S

zo
m

-b
at

he
ly

 in
 r

ec
en

t 

w
w

w
.e

p
co

s.
co

m

E
P

C
O

S
 H

o
n

o
re

d
 f

o
r 

To
p

 L
o

g
is

ti
cs

 P
er

fo
rm

an
ce

SA
RL

Ri
dl

ey
 E

ng
in

ee
rin

g 
Eu

ro
pe

 ~
 C

he
m

in
 d

e 
la

 P
ot

er
ne

 ~
 M

on
pa

zi
er

 2
45

40
  ~

 F
R 

~ 
+

33
 (0

)5
 5

3 
27

 8
7 

20
 ~

 F
ax

: +
33

 (0
)5

 6
7 

69
 9

7 
28

Ri
dl

ey
 E

ng
in

ee
rin

g 
UK

 L
td

. ~
 1

0 
Th

e 
G

re
en

 ~
 B

ra
ck

ne
ll,

 B
er

ks
hi

re
 R

G
12

 7
BG

 ~
 U

K 
~ 

+
44

 (0
)1

34
4 

48
2 

49
3 

~ 
Fa

x:
 +

44
 (0

)1
34

4 
20

4 
63

2
Ri

dl
ey

 E
ng

in
ee

rin
g,

 In
c.

 ~
 8

85
 W

oo
ds

to
ck

 R
d.

, S
ui

te
 4

30
-3

82
 ~

 R
os

w
el

l, 
G

A 
30

07
5 

~ 
US

 ~
 +

1 
77

0 
64

0 
90

24
 ~

 F
ax

: +
1 

77
0 

64
0 

87
14

Em
ai

l: 
D

Ri
dl

ey
@

rid
le

ye
ng

in
ee

rin
g.

co
m

 

W
W
W
.R
ID
LE
YE
NG
IN
EE
RI
NG
.C
OM

Th
e 

AP
30

0 
An

aly
ze

r a
nd

 P
OW

ER
 4

-5
-6

 S
of

tw
ar

e 
ar

e 
de

sig
ne

d
sp

ec
ifi

ca
lly

 fo
r t

he
 p

ow
er

 e
lec

tro
ni

cs
 e

ng
in

ee
r. 

No
w,

 th
ey

 
co

m
m

un
ica

te
 w

ith
 e

ac
h 

ot
he

r t
o 

sh
ow

 m
ea

su
re

m
en

ts
 o

ve
rla

id
on

 th
eo

re
tic

al 
cu

rv
es

.

Th
e 

an
aly

ze
r h

as
 a

dv
an

ce
d 

fe
at

ur
es

 in
clu

di
ng

 a
 h

ig
h 

po
we

r
ou

tp
ut

, v
ar

iab
le 

so
ur

ce
 v

s. 
fre

qu
en

cy
 c

ur
ve

, a
nd

 h
ig

h 
no

ise
im

m
un

ity
 fr

om
 0

.0
1 

Hz
 to

 3
0 

M
Hz

. 

PO
W

ER
 4

-5
-6

 g
re

at
ly 

ac
ce

ler
at

es
 y

ou
r d

es
ig

n 
pr

oc
es

s 
in

 
to

po
lo

gy
 c

ho
ice

s, 
m

ag
ne

tic
s, 

an
d 

co
nt

ro
l. 

A 
sp

ec
ial

 v
er

sio
n 

of
 th

e 
so

ftw
ar

e 
pr

ed
ict

s 
th

e 
re

sp
on

se
 o

f y
ou

r p
ow

er
 s

up
pl

y 
an

d 
co

m
pa

re
s 

it 
wi

th
 d

at
a 

co
lle

ct
ed

 fr
om

 th
e 

AP
30

0.

Ea
ch

 p
ro

du
ct

 is
 th

e 
be

st
 a

va
ila

bl
e 

in
 th

e 
in

du
st

ry
. T

og
et

he
r, 

th
ey

 w
ill 

ta
ke

 y
ou

r d
es

ig
n 

an
d 

te
st

in
g 

sk
ills

 to
 th

e 
ne

xt
 le

ve
l. 



P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

10
11

w
w

w
.p

ow
er

sy
st

em
sd

es
ig

n.
co

m

G
ar

y 
D

uf
fy

, M
an

ag
-

in
g 

D
ire

ct
or

 o
f E

xc
el

sy
s 

Te
ch

no
lo

gi
es

, a
ss

er
te

d
, 

“O
ur

 n
ew

 L
E

D
 li

gh
t-

in
g 

so
lu

tio
ns

 a
re

 a
 

p
rim

e 
ex

am
p

le
 o

f t
he

 
fle

xi
b

ili
ty

 o
f E

xc
el

sy
s 

hi
gh

 e
ffi

ci
en

cy
 p

ow
er

 
so

lu
tio

ns
 a

nd
 o

ur
 a

b
ili

ty
 

to
 p

ro
vi

d
e 

a 
fa

st
 a

nd
 

co
m

p
et

iti
ve

 r
es

p
on

se
 

to
 n

ew
 m

ar
ke

t 
re

q
ui

re
-

m
en

ts
. M

an
y 

O
E

M
 

m
an

uf
ac

tu
re

rs
 a

re
 c

on
-

si
d

er
in

g 
LE

D
 li

gh
tin

g 
so

lu
tio

ns
 in

 d
om

es
tic

, 
in

d
us

tr
ia

l, 
ar

ch
ite

ct
ur

al
 

an
d

 d
is

p
la

y 
p

ro
d

uc
ts

 
b

ec
au

se
 o

f t
he

ir 
sm

al
l 

si
ze

, h
ig

h 
ef

fic
ie

nc
y 

an
d

 
lo

ng
 li

fe
. O

ur
 n

ew
 r

an
ge

 
of

 L
E

D
 p

ow
er

 s
up

p
lie

s 
p

ro
vi

d
es

 a
 s

ta
te

 o
f t

he
 

ar
t 

p
ow

er
 s

ol
ut

io
n 

fo
r 

th
es

e 
ap

p
lic

at
io

ns
.”

E
xc

el
sy

s 
w

ill
 b

e 
in

cr
ea

si
ng

 t
he

 r
an

ge
 o

f 
b

ot
h 

its
 c

on
st

an
t 

vo
lt-

ag
e 

an
d

 c
on

st
an

t 
p

ow
er

 
LE

D
 p

ow
er

 s
up

p
lie

s 
th

ro
ug

ho
ut

 2
00

9 
to

 p
ro

-
vi

d
e 

hi
gh

 q
ua

lit
y,

 h
ig

h 
ef

fic
ie

nc
y,

 IP
67

 p
ow

er
 

so
lu

tio
ns

 fo
r 

m
an

uf
ac

-
tu

re
rs

 o
f s

tr
ee

t 
lig

ht
in

g 
an

d
 a

rc
hi

te
ct

ur
al

 li
gh

t-
in

g 
in

st
al

la
tio

ns
. T

he
 n

ew
 L

X
C

 a
nd

 L
X

V
 

LE
D

 p
ow

er
 s

up
p

lie
s 

m
ay

 b
e 

m
od

ifi
ed

 t
o 

m
ee

t 
sp

ec
ifi

c 
cu

st
om

er
 r

eq
ui

re
m

en
ts

 o
n 

re
q

ue
st

.

Ty
p

ic
al

 a
p

p
lic

at
io

ns
 fo

r 
th

e 
LX

C
 a

nd
 

LX
V

 fa
m

ili
es

 in
cl

ud
e 

‘b
ro

w
n’

 a
nd

 ‘w
hi

te
’ 

go
od

s 
su

ch
 a

s 
re

fr
ig

er
at

or
 li

gh
tin

g,
 g

en
-

er
al

 L
E

D
 li

gh
tin

g 
an

d
 s

ig
n 

ap
p

lic
at

io
ns

 
in

cl
ud

in
g 

ou
td

oo
r 

an
d

 a
rc

hi
te

ct
ur

al
 a

nd
 

st
re

et
 li

gh
tin

g 
sy

st
em

s.

th
e 

15
0,

 2
00

 a
nd

 3
00

W
 m

o
d

el
s 

ha
ve

 
a 

un
iv

er
sa

l i
np

ut
 r

an
g

e 
o

f 
90

-2
64

V
A

C
. 

A
ll 

m
o

d
el

s 
m

ee
t 

E
N

55
05

5 
le

ve
l B

 f
o

r 
co

nd
uc

te
d

 a
nd

 r
ad

ia
te

d
 e

m
is

si
o

ns
 a

s 
w

el
l a

s 
E

N
61

00
0-

4-
5.

 A
 w

id
e 

ra
ng

e 
o

f 
o

ut
p

ut
 v

o
lta

g
es

 a
re

 a
va

ila
b

le
 t

o
 

su
it 

sp
ec

ifi
c 

LE
D

 r
eq

ui
re

m
en

ts
, 

th
es

e 
in

cl
ud

e 
12

, 
24

, 
36

, 
42

, 
48

, 
54

, 
81

 a
nd

 
10

5V
D

C
.

A
ll 

E
xc

el
sy

s 
LE

D
 p

ow
er

 s
up

p
lie

s 
ar

e 
C

E
 m

ar
ke

d
 a

nd
 R

oH
S

 c
om

p
lia

nt
 a

nd
 

ar
e 

fit
te

d
 w

ith
 in

p
ut

 a
nd

 o
ut

p
ut

 c
ab

le
s.

E
xc

el
sy

s 
Te

ch
no

l-
og

ie
s,

 t
ec

hn
ol

o-
gy

 le
ad

er
s 

in
 h

ig
h 

ef
fic

ie
nc

y 
p

ow
er

 s
up

p
ly

 
d

es
ig

n,
 la

un
ch

ed
 a

 n
ew

 
ra

ng
e 

of
 p

ro
d

uc
ts

 fo
r 

p
ro

fe
ss

io
na

l L
E

D
 li

gh
t-

in
g 

ap
p

lic
at

io
ns

. T
he

 
co

ns
ta

nt
 c

ur
re

nt
 o

ut
p

ut
 

LX
C

 s
er

ie
s 

an
d

 t
he

 L
X

V
 

co
ns

ta
nt

 v
ol

ta
ge

 s
er

ie
s 

of
fe

r 
up

 t
o 

30
0 

w
at

ts
 

ou
tp

ut
 p

ow
er

 in
 e

x-
tr

em
el

y 
co

m
p

ac
t,

 r
ug

-
ge

d
 IP

67
 e

nc
lo

su
re

s.
 

Th
e 

co
ns

ta
nt

 c
ur

re
nt

 
ou

tp
ut

 L
X

C
 s

er
ie

s 
is

 
av

ai
la

b
le

 w
ith

 e
ith

er
 

30
 w

at
ts

 o
r 

50
 w

at
ts

 
of

 o
ut

p
ut

 p
ow

er
 w

ith
 

ef
fic

ie
nc

ie
s 

up
 t

o 
88

%
. 

B
ot

h 
m

od
el

s 
ha

ve
 

un
iv

er
sa

l i
np

ut
 o

ve
r 

th
e 

ra
ng

e 
90

-2
64

VA
C

 
an

d
 a

n 
op

er
at

in
g 

te
m

p
er

at
ur

e 
ra

ng
e 

of
 

-2
0 

to
 +

75
 d

eg
C

. T
he

 
LX

C
 s

er
ie

s 
is

 p
ro

te
ct

ed
 

ag
ai

ns
t 

ov
er

 v
ol

ta
ge

, 
sh

or
t 

ci
rc

ui
t 

an
d

 o
ve

r 
te

m
p

er
at

ur
e 

an
d

 m
ee

ts
 

E
N

55
00

22
 le

ve
l B

 fo
r 

co
nd

uc
te

d
 a

nd
 r

ad
i-

at
ed

 e
m

is
si

on
s.

 O
ut

p
ut

 
vo

lta
ge

s 
ar

e 
av

ai
la

b
le

 in
 

th
e 

ra
ng

es
 6

-1
2,

 9
-1

8,
 

12
-2

4,
 1

8-
36

, 2
1-

42
 a

nd
 2

4-
48

V
D

C
.

T
he

 L
X

V
 s

er
ie

s 
o

f 
co

ns
ta

nt
 v

o
lta

g
e 

LE
D

 p
o

w
er

 s
up

p
lie

s 
is

 c
o

m
p

ri
se

d
 o

f 
6 

m
o

d
el

s 
w

ith
 o

ut
p

ut
 p

o
w

er
 o

f,
 7

5W
, 

10
0W

, 
12

0W
, 

15
0W

, 
20

0W
 a

nd
 3

00
W

 
w

ith
 n

o
 m

in
im

um
 lo

ad
 a

nd
 e

ffi
ci

en
cy

 
up

 t
o

 9
5%

. 
A

ll 
fe

at
ur

e 
o

ve
r 

cu
rr

en
t 

an
d

 o
ve

r 
vo

lta
g

e 
p

ro
te

ct
io

n 
as

 w
el

l 
as

 s
ho

rt
 c

irc
ui

t 
an

d
 o

ve
r 

te
m

p
er

at
ur

e 
p

ro
te

ct
io

n 
an

d
 a

re
 r

at
ed

 t
o

 IP
67

. 
T

he
 

75
, 

10
0 

an
d

 1
20

W
 m

o
d

el
s 

ha
ve

 a
 w

id
e 

In
p

ut
 v

o
lta

g
e 

ra
ng

e 
o

f 
90

-3
05

V
A

C
 a

nd
 

E
xc

el
sy

s W
at

er
pr

oo
f L

E
D

 
Po

w
er

 S
up

pl
ie

s

w
w

w
.e

xc
el

sy
s.

co
m

ve
ry

 r
ec

en
tly

 h
av

e 
th

ey
 b

ec
om

e 
tr

ul
y 

ec
on

om
ic

al
ly

 fe
as

ib
le

. D
ig

ita
l p

ow
er

 
m

an
ag

em
en

t 
so

lu
tio

ns
 a

re
 e

m
er

gi
ng

 
th

at
 s

hi
el

d
 t

he
 d

es
ig

ne
rs

 fr
om

 t
he

 
un

d
er

ly
in

g 
co

m
p

le
xi

ty
 o

f t
he

 s
ol

ut
io

n.
 

B
y 

co
m

b
in

in
g 

d
ig

ita
l t

ec
hn

ol
og

y,
 n

on
-

vo
la

til
e 

m
em

or
y,

 fi
rm

w
ar

e 
an

d
 a

n 
ea

sy
-

to
-u

se
 s

of
tw

ar
e 

G
U

I, 
a 

d
es

ig
ne

r 
ca

n 
d

o 
p

oi
nt

-a
nd

-c
lic

k 
co

nfi
gu

ra
tio

n 
of

 a
 

co
nt

ro
lle

r. 
 

D
ig

ita
l p

ow
er

 m
an

ag
em

en
t 

an
d

 
co

nv
er

si
on

 s
ol

ut
io

ns
 a

re
 e

xc
el

le
nt

 
ch

oi
ce

s 
fo

r 
hi

gh
-d

en
si

ty
 s

ys
te

m
s 

w
ith

 
th

er
m

al
 a

nd
 b

oa
rd

 s
p

ac
e 

ch
al

le
ng

es
. 

D
ig

ita
l d

es
ig

ns
 t

yp
ic

al
ly

 u
se

 a
b

ou
t 

ha
lf 

th
e 

sp
ac

e 
of

 t
ra

d
iti

on
al

 d
es

ig
ns

. T
he

y’
re

 
ef

fic
ie

nt
 o

ve
r 

a 
w

id
e 

lo
ad

 r
an

ge
, fl

ex
ib

le
, 

ea
sy

 t
o 

us
e,

 a
nd

 r
eq

ui
re

 fe
w

er
 d

is
cr

et
e 

co
m

p
on

en
ts

. D
ig

ita
l d

es
ig

ns
 a

re
 e

as
ie

r 
to

 in
te

gr
at

e,
 a

nd
 d

ep
en

d
in

g 
on

 t
he

 
ap

p
lic

at
io

n,
 m

ay
 o

ffe
r 

a 
lo

w
er

 o
ve

ra
ll 

B
O

M
. A

nd
 a

s 
th

e 
te

ch
no

lo
gy

 a
d

va
nc

es
, 

co
st

s 
w

ill
 c

er
ta

in
ly

 b
ec

om
e 

ev
en

 m
or

e 
co

m
p

et
iti

ve
 w

ith
 t

ra
d

iti
on

al
 a

na
lo

g-
on

ly
 

so
lu

tio
ns

. 

Th
e 

G
ar

tn
er

 G
ro

up
, a

 r
es

p
ec

te
d

 
m

ar
ke

t 
re

se
ar

ch
 fi

rm
, p

re
d

ic
ts

 t
ha

t 
th

e 
d

ig
ita

l c
on

tr
ol

le
r 

m
ar

ke
t 

w
ill

 g
ro

w
 

to
 a

b
ou

t 
$4

00
 m

ill
io

n 
b

y 
20

11
. T

ha
t 

re
p

re
se

nt
s 

le
ss

 t
ha

n 
4 

p
er

ce
nt

 o
f 

th
e 

to
ta

l v
ol

ta
ge

 r
eg

ul
at

or
 m

ar
ke

ts
. 

D
ig

ita
l p

ow
er

 IC
’s

 a
re

 p
oi

se
d

 fo
r 

ra
p

id
 

ex
p

an
si

on
 in

 c
om

m
un

ic
at

io
ns

, d
at

a 
p

ro
ce

ss
in

g,
 in

d
us

tr
ia

l e
q

ui
p

m
en

t,
 a

nd
 

en
er

gy
 m

an
ag

em
en

t 
(s

m
ar

t 
b

ui
ld

in
g)

 
ap

p
lic

at
io

ns
.

ne
w

 d
ev

ic
es

 p
re

se
nt

 t
oo

 m
uc

h 
of

 a
 

d
es

ig
n 

ch
al

le
ng

e.
 

P
ro

b
ab

ly
 e

ve
ry

 p
ow

er
 s

up
p

ly
 d

es
ig

ne
r 

ha
s 

ex
p

er
ie

nc
ed

 s
om

e 
p

ro
fe

ss
io

na
l o

r 
te

ch
ni

ca
l p

ai
n 

in
 t

he
ir 

ca
re

er
s.

 T
he

re
 

is
 t

he
 p

ai
n 

of
 t

ry
in

g 
to

 c
om

p
en

sa
te

 
a 

re
gu

la
to

r. 
Th

er
e 

is
 t

he
 c

ha
lle

ng
e 

of
 

se
le

ct
in

g 
in

d
uc

to
rs

 a
nd

 c
ap

ac
ito

rs
. 

D
es

ig
ns

 n
ee

d
 s

ta
b

le
 r

eg
ul

at
or

s.
 T

he
re

 
ar

e 
ch

al
le

ng
es

 o
f m

ul
tip

le
 v

ol
ta

ge
 

d
om

ai
ns

, d
es

ig
n 

co
m

p
le

xi
ty

, v
ol

ta
ge

 
sc

al
in

g,
 a

nd
 o

ve
ra

ll 
sy

st
em

 r
el

ia
b

ili
ty

. 
To

d
ay

, s
ol

ut
io

ns
 t

o 
th

es
e 

is
su

es
 a

re
 

of
te

n 
d

er
iv

ed
 t

hr
ou

gh
 t

ria
l-

an
d

-e
rr

or
, 

w
ith

 a
d

d
iti

on
 d

es
ig

n 
tim

e 
w

hi
ch

 m
ay

 
st

re
tc

h 
in

to
 w

ee
ks

 o
r 

m
on

th
s.

 

D
ig

ita
l p

ow
er

 s
up

p
ly

 s
ol

ut
io

ns
 h

av
e 

b
ee

n 
in

 t
he

 w
or

ks
 fo

r 
m

an
y 

ye
ar

s.
 

B
ut

 h
er

e’
s 

th
e 

in
fle

ct
io

n 
p

oi
nt

: o
nl

y 

D
e-

M
ys

tif
yi

ng
 P

ow
er

 
Su

pp
ly

 D
es

ig
n 

w
ith

 D
ig

ita
l 

Po
w

er
 T

ec
hn

ol
og

y
B

y 
P

et
er

 O
ak

la
nd

er
, S

en
io

r 
Vi

ce
 P

re
si

de
nt

, P
ow

er
 M

an
ag

em
en

t P
ro

du
ct

s 
G

ro
up

, I
nt

er
si

l C
or

po
ra

tio
n

Tra
d

iti
on

al
ly

 a
na

lo
g 

p
ow

er
 s

ys
te

m
s 

d
es

ig
n 

ha
s 

b
ee

n 
a 

“b
la

ck
 a

rt
” 

th
at

 
is

 s
hr

ou
d

ed
 in

 m
ys

te
ry

. I
t 

ta
ke

s 
ye

ar
s 

to
 e

d
uc

at
e,

 t
ra

in
 a

nd
 n

ur
tu

re
 

an
al

og
 p

ow
er

 s
ys

te
m

 d
es

ig
ne

rs
 t

o 
re

ac
h 

fu
ll 

p
ro

d
uc

tiv
ity

. 

In
 o

ur
 o

th
er

w
is

e 
hi

gh
-t

ec
h 

w
or

ld
, 

an
al

og
 p

ow
er

 s
ys

te
m

 d
es

ig
n 

is
 o

ne
 o

f 
th

e 
fe

w
 t

ru
e 

re
m

ai
ni

ng
 a

p
p

re
nt

ic
es

hi
p

-
b

as
ed

 t
ra

in
in

g 
sy

st
em

s,
 w

he
re

 t
he

 a
rt

 o
f 

fin
e 

d
es

ig
n 

is
 p

as
se

d
 d

ow
n 

fr
om

 m
as

te
r 

cr
af

ts
m

en
.

B
ut

 t
ha

t 
is

 a
b

ou
t 

to
 c

ha
ng

e.
 

H
er

e’
s 

w
hy

 w
e 

b
el

ie
ve

 d
ig

ita
l p

ow
er

 
su

p
p

ly
 d

es
ig

n 
ha

s 
re

ac
he

d
 a

 t
ip

p
in

g 
p

oi
nt

 a
nd

 is
 p

oi
se

d
 fo

r 
ex

p
lo

si
ve

 g
ro

w
th

. 

H
is

to
ric

al
ly

, a
na

lo
g 

p
ow

er
 c

on
tr

ol
le

rs
 

ha
ve

 b
ee

n—
an

d
 c

on
tin

ue
 t

o 
b

e—
d

iffi
cu

lt 
to

 c
us

to
m

iz
e.

 It
 c

an
 t

ak
e 

up
 

to
 o

ne
 y

ea
r 

or
 m

or
e 

to
 c

us
to

m
iz

e 
a 

p
ow

er
 s

up
p

ly
 c

on
tr

ol
le

r 
an

d
 s

p
in

 o
ut

 
th

e 
ne

w
 s

ili
co

n.
 A

s 
a 

re
su

lt,
 d

es
ig

ne
rs

 
ha

ve
 le

ar
ne

d
 t

o 
liv

e 
w

ith
 w

ha
t 

gi
ve

n 
or

 
us

e 
ex

tr
a 

co
m

p
on

en
ts

. I
f t

he
 c

on
tr

ol
le

r 
d

es
ig

n 
d

oe
s 

ch
an

ge
, t

he
 n

ew
 c

on
tr

ol
le

r 
m

ay
 h

av
e 

ad
d

iti
on

al
 s

ili
co

n-
b

as
ed

 
te

ch
ni

ca
l p

ro
b

le
m

s.
 

O
n 

th
e 

o
th

er
 h

an
d

, 
m

an
y 

d
es

ig
ne

rs
 

b
el

ie
ve

 t
ha

t 
d

ig
ita

l s
o

lu
tio

ns
 a

re
 

so
 c

o
m

p
le

x 
th

at
 t

he
y 

re
q

ui
re

 m
uc

h 
in

ve
st

m
en

t 
in

 t
ra

in
in

g
 a

nd
 d

es
ig

n 
cy

cl
e 

tim
e 

to
 c

us
to

m
iz

e 
th

em
 t

o
 s

p
ec

ifi
c 

ap
p

lic
at

io
ns

. 
T

he
y 

m
ig

ht
 b

el
ie

ve
 t

ha
t 

th
is

 c
o

ul
d

 a
d

d
 a

 lo
t 

o
f 

ri
sk

 a
nd

 d
el

ay
 t

o
 

a 
p

ro
g

ra
m

. 
W

e’
ve

 e
ve

n 
se

en
 s

itu
at

io
ns

 
w

he
re

 c
us

to
m

er
s 

ha
ve

 d
es

ig
ne

d
 o

ut
 

ne
w

 d
ev

ic
es

 a
nd

 r
ep

la
ce

d
 t

he
m

 w
ith

 
ol

d
er

, m
or

e 
fa

m
ili

ar
 p

ro
d

uc
ts

 w
he

n 
th

e 

w
w

w
.in

te
rs

il.
co

m



P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

12
13

w
w

w
.p

ow
er

sy
st

em
sd

es
ig

n.
co

m

gr
ow

in
g 

to
 s

om
e 

2.
5G

W
 (i

t 
w

as
 ju

st
 

56
0M

W
 in

 2
00

7)
, d

riv
en

 b
y 

ov
er

ly
 g

en
er

-
ou

s 
fe

ed
-i

n 
in

ce
nt

iv
es

 o
ffe

re
d

, a
nd

 
co

m
p

ou
nd

ed
 b

y 
th

e 
th

re
at

 o
f r

em
ov

al
 o

r 
re

st
ric

tio
n 

of
 t

he
se

 in
ce

nt
iv

es
. T

hi
s 

le
d

 
to

 a
 r

us
h 

to
 in

st
al

l s
ol

ar
 p

la
nt

s 
in

 S
p

ai
n,

 
in

 t
ur

n 
ca

us
in

g 
a 

su
d

d
en

 b
oo

m
-b

us
t 

cy
cl

e.
 T

he
 k

no
ck

-o
n 

ef
fe

ct
s 

ar
e 

b
ei

ng
 

fe
lt 

ou
ts

id
e 

S
p

ai
n,

 w
ith

 a
n 

ov
er

su
p

p
ly

 
of

 m
od

ul
es

 a
nd

 o
th

er
 c

om
p

on
en

ts
 t

o 
th

e 
gl

ob
al

 m
ar

ke
t,

 le
ad

in
g 

to
 d

ow
nw

ar
d

 
p

ric
e 

p
re

ss
ur

e.

D
es

p
ite

 t
hi

s 
sh

or
t 

te
rm

 im
p

ac
t,

 it
 

se
em

s 
ve

ry
 c

le
ar

 t
ha

t 
20

09
 w

ill
 ju

st
 b

e 
a 

“b
lip

” 
an

d
 t

ha
t 

m
ar

ke
t 

gr
ow

th
 w

ill
 

re
su

m
e 

in
 2

01
0 

(a
nd

 m
os

t 
lik

el
y 

la
te

 
th

is
 y

ea
r)

. I
n 

fa
ct

, I
M

S
 R

es
ea

rc
h’

s 
la

t-
es

t 
re

p
or

t 
p

re
d

ic
ts

 a
nn

ua
l g

ro
w

th
 r

at
es

 
va

ry
in

g 
b

et
w

ee
n 

30
%

 a
nd

 7
0%

 o
ve

r 
th

e 
ne

xt
 fi

ve
 y

ea
rs

. N
ew

 in
ce

nt
iv

es
 a

nd
 

ch
an

ge
s 

in
 g

ov
er

nm
en

t 
p

ol
ic

y,
 m

os
t 

no
-

ta
b

ly
 in

 t
he

 U
S

, w
ill

 e
ns

ur
e 

th
at

 in
ve

st
-

m
en

t 
in

 P
V

 r
em

ai
ns

 a
tt

ra
ct

iv
e 

an
d

 t
ha

t 
st

el
la

r 
gr

ow
th

 c
on

tin
ue

s 
to

 b
e 

ac
hi

ev
ed

.

So
la

r P
ow

er
 –

 S
pa

ni
sh

 
Su

ns
hi

ne
 C

lo
ud

s t
he

 
M

ar
ke

t i
n 

20
09 su

ed
 b

ac
k 

in
 M

ar
ch

 w
he

re
 w

e 
p

re
d

ic
te

d
 

th
e 

P
V

 m
ar

ke
t 

w
ou

ld
 s

ee
 a

 d
ou

b
le

-d
ig

it 
d

ro
p

 in
 b

ot
h 

re
ve

nu
es

 a
nd

 M
W

 in
st

al
la

-
tio

ns
 t

hi
s 

ye
ar

. 

In
 s

p
ite

 o
f t

hi
s,

 I 
sh

ou
ld

 s
tr

es
s 

th
at

 t
he

 
un

d
er

ly
in

g 
d

riv
er

s 
of

 lo
ng

 t
er

m
 g

ro
w

th
 

fo
r 

th
e 

so
la

r 
m

ar
ke

t 
ha

ve
 n

ot
 c

ha
ng

ed
. I

 
sh

ou
ld

 a
ls

o 
st

re
ss

 t
ha

t 
th

e 
so

la
r 

m
ar

ke
t 

is
n’

t 
se

ei
ng

 w
ea

ke
ne

d
 d

em
an

d
 p

er
 s

e 
in

 t
he

 s
am

e 
w

ay
 a

s 
al

m
os

t 
ev

er
y 

ot
he

r 
in

d
us

tr
y.

 T
he

 2
00

9 
d

ec
lin

e 
is

 p
ar

tly
 t

he
 

re
su

lt 
of

 t
he

 in
cr

ed
ib

le
 g

ro
w

th
 s

ee
n 

in
 

20
08

. I
n 

a 
w

ay
, t

he
 s

ol
ar

 m
ar

ke
t 

ha
s 

b
ec

om
e 

a 
sh

or
t-

te
rm

 v
ic

tim
 o

f i
ts

 o
w

n 
su

cc
es

s.
 N

ew
 s

ol
ar

 in
st

al
la

tio
ns

 g
re

w
 

b
y 

a 
st

ag
ge

rin
g 

12
5%

 in
 2

00
8 

an
d

 w
ith

 
an

 a
ve

ra
ge

 a
nn

ua
l g

ro
w

th
 r

at
e 

of
 “

ju
st

” 
50

-6
0%

 e
xp

ec
te

d
 b

et
w

ee
n 

20
07

 a
nd

 
20

13
 t

he
 m

ar
ke

t 
se

em
in

gl
y 

ac
hi

ev
ed

 
tw

o-
ye

ar
s’

 w
or

th
 o

f g
ro

w
th

 in
 ju

st
 1

2 
m

on
th

s.
 

S
o 

w
ha

t 
ha

s 
ca

us
ed

 t
hi

s 
su

d
d

en
 

re
tr

en
ch

m
en

t 
in

 t
he

 s
ol

ar
 in

d
us

tr
y 

in
 

20
09

? 
Th

is
 is

 o
ne

 d
ec

lin
e 

th
at

 c
an

’t 
b

e 
b

la
m

ed
 s

ol
el

y 
on

 t
he

 “
cr

ed
it 

cr
un

ch
” 

or
 

th
e 

on
go

in
g 

gl
ob

al
 r

ec
es

si
on

, a
lth

ou
gh

 
th

e 
sc

ar
ci

ty
 o

f fi
na

nc
e 

av
ai

la
b

ili
ty

 h
as

 
ha

d
 s

om
e 

im
p

ac
t 

fo
r 

la
rg

er
 in

st
al

la
tio

ns
. 

In
 fa

ct
, o

f t
he

 t
op

 4
5 

P
V

 m
ar

ke
ts

 w
e 

ha
ve

 a
na

ly
se

d
 fo

r 
ou

r 
cu

rr
en

t 
re

se
ar

ch
 

Th
e 

G
lo

b
al

 M
ar

ke
t 

fo
r 

P
ho

to
vo

lta
ic

 
In

ve
rt

er
s 

20
09

, a
ll 

b
ut

 t
w

o 
co

un
tr

ie
s 

ar
e 

an
tic

ip
at

ed
 t

o 
gr

ow
 in

 2
00

9.
 T

he
 

p
ro

b
le

m
 is

 t
ha

t 
on

e 
of

 t
he

se
 c

ou
nt

rie
s,

 
S

p
ai

n,
 a

cc
ou

nt
ed

 fo
r 

al
m

os
t 

ha
lf 

of
 a

ll 
gl

ob
al

 P
V

 in
st

al
la

tio
ns

 la
st

 y
ea

r 
an

d
 is

 
ce

rt
ai

n 
to

 s
hr

in
k 

b
y 

so
m

e 
80

%
 d

ue
 t

o 
th

e 
50

0M
W

 a
nn

ua
l c

ap
 im

p
os

ed
 b

y 
th

e 
S

p
an

is
h 

go
ve

rn
m

en
t.

Th
e 

S
p

an
is

h 
m

ar
ke

t 
sa

w
 a

n 
un

p
re

c-
ed

en
te

d
 s

ur
ge

 in
 d

em
an

d
 in

 2
00

8,
 

For
 s

om
e 

ye
ar

s 
I’v

e 
b

ee
n 

w
rit

in
g 

ar
tic

le
s 

hi
gh

lig
ht

in
g 

ho
w

 c
on

ce
rn

s 
ov

er
 e

ne
rg

y 
us

ag
e 

an
d

 d
em

an
d

 
fo

r 
‘g

re
en

 p
ow

er
’ s

ol
ut

io
ns

 w
ill

 d
riv

e 
gr

ow
th

 fo
r 

m
os

t 
co

m
p

on
en

ts
 o

f t
he

 
p

ow
er

 in
d

us
tr

y.
 If

 y
ou

 h
ad

 a
sk

ed
 m

e 
si

x 
m

on
th

s 
ag

o 
w

hi
ch

 s
ec

to
rs

 w
ou

ld
 b

e 
m

os
t 

re
si

lie
nt

 a
m

id
 t

he
 e

co
no

m
ic

 g
lo

om
 

of
 2

00
9,

 I 
w

ou
ld

n’
t 

ha
ve

 h
es

ita
te

d
 t

o 
sa

y 
“r

en
ew

ab
le

 e
ne

rg
y”

, a
nd

 s
p

ec
ifi

ca
l-

ly
 s

ol
ar

 p
ow

er
. T

hi
s 

w
as

 b
as

ed
 o

n 
th

e 
as

su
m

p
tio

n 
th

at
 g

en
er

ou
s 

in
ce

nt
iv

es
 

ar
ou

nd
 t

he
 w

or
ld

, w
hi

ch
 w

er
e 

fix
ed

 a
nd

 
gu

ar
an

te
ed

 fo
r 

10
 o

r 
20

 y
ea

rs
 r

eg
ar

d
-

le
ss

 o
f e

co
no

m
ic

 c
on

d
iti

on
s,

 w
ou

ld
 

m
ea

n 
th

at
 in

ve
st

m
en

t 
in

 t
hi

s 
se

ct
or

 
co

nt
in

ue
d

 u
na

b
at

ed
.  

 

N
ow

, w
ith

 t
he

 fi
rs

t 
q

ua
rt

er
 o

f t
he

 y
ea

r 
b

eh
in

d
 u

s,
 a

nd
 h

av
in

g 
se

en
 t

he
 fu

ll 
p

ic
-

tu
re

 o
f w

ha
t 

ac
tu

al
ly

 h
ap

p
en

ed
 in

 2
00

8,
 

th
e 

ou
tlo

ok
 fo

r 
th

e 
so

la
r 

p
ow

er
 in

d
us

tr
y 

in
 2

00
9 

lo
ok

s 
q

ui
te

 d
iff

er
en

t.
 Y

ou
 m

ig
ht

 
ha

ve
 s

ee
n 

th
is

 in
 a

 p
re

ss
 r

el
ea

se
 w

e 
is

-

B
y 

A
sh

 S
ha

rm
a,

 R
es

ea
rc

h 
D

ire
ct

or
, P

ow
er

 &
 E

ne
rg

y 
G

ro
up

, I
M

S
 R

es
ea

rc
h

w
w

w
.IM

S
R

es
ea

rc
h.

co
m

T
o 

R
ec

ei
ve

 Y
ou

r 
O

w
n 

F
R

E
E

 

S
ub

sc
rip

tio
n 

to
 P

ow
er

 S
ys

te
m

s 
D

es
ig

n 

E
ur

op
e,

 g
o 

to
: 

w
w

w
.p

ow
er

sy
st

em
sd

es
ig

n.
co

m
/

ps
d/

su
bs

lo
gn

.h
tm

- 6183 - 02-2009



D
E

S
IG

N
 T

IP
S

P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

14

B
y 

D
r. 

R
ay

 R
id

le
y,

 R
id

le
y 

E
ng

in
ee

rin
g

Fi
xe

d
 L

o
o

p
 G

ai
n 

In
je

ct
io

n 
S

ig
na

l 
M

ak
in

g 
su

cc
es

sf
ul

 lo
op

 g
ai

n 
m

ea
su

re
-

m
en

ts
 is

 a
 la

b
or

at
or

y 
sk

ill
 t

ha
t 

m
us

t 
b

e 
ac

q
ui

re
d

 w
ith

 p
ra

ct
ic

e.
 V

er
y 

fe
w

 e
ng

i-
ne

er
s 

ar
e 

ta
ug

ht
 t

hi
s 

sk
ill

 d
ur

in
g 

th
ei

r 
un

iv
er

si
ty

 d
ay

s,
 a

nd
 t

he
y 

m
us

t 
le

ar
n 

fo
r 

th
em

se
lv

es
 t

ha
t 

su
ch

 m
ea

su
re

m
en

ts
 a

re
 

st
ill

 n
ec

es
sa

ry
 w

ith
 s

w
itc

hi
ng

 p
ow

er
 s

up
-

p
lie

s,
 a

nd
 t

he
y 

m
us

t 
b

e 
d

on
e 

ca
re

fu
lly

 in
 

or
d

er
 t

o 
ob

ta
in

 t
ru

st
w

or
th

y 
re

su
lts

. 

O
nc

e 
th

e 
m

ea
su

re
m

en
t 

te
st

 s
et

up
 is

 
p

ro
p

er
ly

 im
p

le
m

en
te

d
, a

s 
d

es
cr

ib
ed

 in
 

th
e 

p
re

vi
ou

s 
ar

tic
le

 in
 t

hi
s 

se
rie

s,
 t

he
 

rig
ht

 le
ve

l o
f s

ig
na

l i
nj

ec
tio

n 
m

us
t 

b
e 

us
ed

 t
o 

d
riv

e 
th

e 
co

nt
ro

l l
oo

p
 p

ro
p

er
ly

 a
t 

al
l f

re
q

ue
nc

ie
s.

 

W
e 

no
rm

al
ly

 s
w

ee
p

 a
 lo

op
 g

ai
n 

fr
om

 
ar

ou
nd

 1
0H

z 
to

 ju
st

 a
b

ov
e 

th
e 

sw
itc

hi
ng

 
fr

eq
ue

nc
y 

of
 t

he
 p

ow
er

 s
up

p
ly

 (t
yp

ic
al

ly
 

10
0k

H
z)

 t
o 

ve
rif

y 
its

 p
er

fo
rm

an
ce

. O
ve

r 
th

is
 r

an
ge

, t
he

 a
m

ou
nt

 o
f s

ig
na

l t
o 

b
e 

in
je

ct
ed

 u
su

al
ly

 h
as

 t
o 

b
e 

ch
an

ge
d

 t
o 

ge
t 

th
e 

co
rr

ec
t 

re
su

lts
. 

Fi
gu

re
 1

 s
ho

w
s 

th
e 

lo
op

 g
ai

n 
m

ea
su

re
-

m
en

t 
se

tu
p

 d
es

cr
ib

ed
 in

 t
he

 p
re

vi
ou

s 
ar

tic
le

 o
f t

hi
s 

se
rie

s 
[1

] . D
ur

in
g 

m
ea

su
re

-
m

en
t,

 it
 is

 im
p

or
ta

nt
 t

o 
ke

ep
 in

je
ct

ed
 

si
gn

al
 le

ve
ls

 lo
w

 e
no

ug
h 

th
at

 t
he

y 
on

ly
 

p
ro

vi
d

e 
a 

sm
al

l-
si

gn
al

 p
er

tu
rb

at
io

n 
to

 
th

e 
sy

st
em

, b
ut

 a
ls

o 
la

rg
e 

en
ou

gh
 t

ha
t 

m
ea

su
re

m
en

ts
 a

re
 a

b
ov

e 
th

e 
no

is
e 

flo
or

 
of

 t
he

 in
st

ru
m

en
t 

b
ei

ng
 u

se
d

. S
in

ce
 

th
er

e 
ar

e 
fr

eq
ue

nc
y-

d
ep

en
d

en
t 

ac
tiv

e 
co

m
p

on
en

ts
 u

ni
q

ue
ly

 d
es

ig
ne

d
 in

 e
ve

ry
 

p
ow

er
 s

up
p

ly
, t

he
re

 is
 n

o 
p

re
d

et
er

m
in

ed
 

fo
rm

ul
a 

to
 s

et
 t

he
 s

ig
na

l l
ev

el
 fo

r 
ev

er
y 

ca
se

. 

D
ur

in
g 

m
ea

su
re

m
en

t,
 it

 c
an

 b
e 

in
-

st
ru

ct
iv

e 
to

 lo
ok

 a
t 

so
m

e 
of

 t
he

 s
ig

na
ls

 
ar

ou
nd

 t
he

 lo
op

 o
f t

he
 p

ow
er

 s
up

p
ly

, 
su

ch
 a

s 
th

e 
ou

tp
ut

 o
f t

he
 e

rr
or

 a
m

p
lifi

er
. 

H
ow

ev
er

, g
re

at
 c

ar
e 

m
us

t 
b

e 
ta

ke
n 

in
 

d
oi

ng
 t

hi
s.

 C
on

ne
ct

in
g 

an
 o

sc
ill

os
co

p
e 

p
ro

b
e 

ca
n 

in
tr

od
uc

e 
no

is
e 

p
ro

b
le

m
s 

in
 

a 
hi

gh
 g

ai
n 

an
d

 h
ig

h-
no

is
e 

sy
st

em
 s

uc
h 

as
 a

 s
w

itc
hi

ng
 p

ow
er

 s
up

p
ly

. M
an

y 
co

n-
ve

rt
er

s 
m

ay
 a

ls
o 

ha
ve

 s
ev

er
al

 s
ta

ge
s 

of
 

ga
in

s,
 in

cl
ud

in
g 

op
er

at
io

na
l a

m
p

lifi
er

s,
 

op
to

co
up

le
rs

 a
nd

 o
th

er
 d

ev
ic

es
. A

ll 
of

 

Fr
eq

ue
nc

y 
R

es
po

ns
e 

of
 

Sw
itc

hi
ng

 P
ow

er
 S

up
pl

ie
s –

 
Pa

rt
 5

In
 t

hi
s 

ar
tic

le
, D

r. 
R

id
le

y 
co

nt
in

ue
s 

th
e 

to
p

ic
 o

f f
re

q
ue

nc
y 

re
sp

on
se

 m
ea

su
re

m
en

ts
 fo

r 
sw

itc
hi

ng
 p

ow
er

 

su
p

p
lie

s.
 T

hi
s 

fif
th

 a
rt

ic
le

 s
ho

w
s 

ho
w

 t
he

 in
je

ct
ed

 s
ig

na
l s

iz
e 

ca
n 

im
p

ac
t 

th
e 

q
ua

lit
y 

of
 t

he
 m

ea
su

re
d

 

re
su

lts
, a

nd
 d

em
on

st
ra

te
s 

ho
w

 t
o 

op
tim

iz
e 

th
e 

le
ve

l o
f i

nj
ec

tio
n.

Lo
op

 g
ai

n 
si

gn
al

 in
je

ct
io

n 
si

ze

Fi
gu

re
 1

: O
p

en
 L

oo
p

 G
ai

n 
M

ea
su

re
m

en
t 

w
ith

 t
he

 L
oo

p
 E

le
ct

ro
ni

ca
lly

 B
ro

ke
n.



D
E

S
IG

N
 T

IP
S

D
E

S
IG

N
 T

IP
S

P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

16
17

w
w

w
.p

ow
er

sy
st

em
sd

es
ig

n.
co

m

ro
r. 

H
ow

ev
er

, m
an

y 
p

ow
er

 s
up

p
lie

s 
ar

e 
ve

ry
 d

iffi
cu

lt 
to

 m
od

el
 a

nd
 p

re
d

ic
t,

 w
hi

ch
 

is
 o

ne
 o

f t
he

 r
ea

so
ns

 w
hy

 m
ea

su
re

-
m

en
ts

 a
re

 s
o 

im
p

or
ta

nt
. I

n 
th

is
 c

as
e,

 w
e 

ha
ve

 n
o 

re
fe

re
nc

e 
to

 t
el

l u
s 

w
he

n 
th

e 
si

gn
al

 in
je

ct
io

n 
is

 c
or

re
ct

. 

If 
yo

u 
ha

ve
 t

hi
s 

si
tu

at
io

n,
 t

he
 t

ec
h-

ni
q

ue
 is

 t
o 

ap
p

ly
 a

 la
rg

e 
si

gn
al

 a
t 

lo
w

 
fr

eq
ue

nc
ie

s,
 a

nd
 a

 s
m

al
l s

ig
na

l, 
p

er
ha

p
s 

st
ar

tin
g 

at
 5

0m
V,

 a
t 

hi
gh

 fr
eq

ue
nc

ie
s.

 
W

he
n 

th
e 

lo
op

 m
ea

su
re

m
en

t 
is

 v
al

id
, 

yo
u 

w
ill

 fi
nd

 t
ha

t 
re

as
on

ab
le

 c
ha

ng
es

 
in

 t
he

 in
je

ct
ed

 s
ig

na
l, 

ov
er

 a
 r

an
ge

 o
f 

p
er

ha
p

s 
3:

1,
 w

ill
 n

ot
 m

at
er

ia
lly

 a
ffe

ct
 t

he
 

lo
op

 m
ea

su
re

m
en

t.
 T

hi
s 

is
 t

he
 t

ec
hn

iq
ue

 
th

at
 is

 u
se

d
 t

o 
ve

rif
y 

th
e 

m
ea

su
re

m
en

t 
is

 g
oo

d
 –

 v
ar

yi
ng

 t
he

 s
ig

na
l i

nj
ec

tio
n,

 
an

d
 m

ak
in

g 
su

re
 t

he
 lo

op
 m

ea
su

re
m

en
t 

st
ay

s 
co

ns
ta

nt
. 

W
ith

 e
xp

er
ie

nc
e,

 y
ou

 w
ill

 a
ls

o 
fin

d
 t

ha
t 

yo
u 

b
eg

in
 t

o 
re

co
gn

iz
e 

ch
ar

ac
te

ris
tic

s 
th

at
 a

re
 in

d
ic

at
io

ns
 o

f s
ys

te
m

 o
ve

rd
riv

e 
ve

rs
us

 a
ct

ua
l s

ys
te

m
 r

es
p

on
se

. L
oo

p
 

ga
in

 c
ur

ve
s 

te
nd

 t
o 

b
e 

sm
oo

th
 a

nd
 c

on
-

tin
uo

us
. A

b
ru

p
t 

ch
an

ge
s,

 s
uc

h 
as

 t
ho

se
 

sh
ow

n 
ar

ou
nd

 1
kH

z 
in

 F
ig

ur
e 

4,
 a

re
 

un
lik

el
y 

to
 b

e 
th

e 
re

su
lt 

of
 a

 r
ea

l s
ys

te
m

 
re

sp
on

se
. 

S
um

m
ar

y 
P

ro
p

er
 lo

op
 g

ai
n 

m
ea

su
re

m
en

ts
 a

re
 

a 
fu

nc
tio

n 
of

 p
ro

p
er

 s
ig

na
l i

nj
ec

tio
n.

 In
 

m
os

t 
ca

se
s,

 t
he

 s
ig

na
l m

us
t 

b
e 

va
rie

d
 in

 
a 

re
p

ea
ta

b
le

 m
an

ne
r 

to
 e

ns
ur

e 
a 

go
od

 
re

su
lt.

 T
oo

 li
tt

le
 s

ig
na

l r
es

ul
ts

 in
 t

oo
 

m
uc

h 
no

is
e,

 a
nd

 t
oo

 m
uc

h 
si

gn
al

 in
tr

o-
d

uc
es

 d
is

to
rt

io
ns

 in
 t

he
 m

ea
su

re
m

en
ts

 
an

d
 g

ro
ss

 in
ac

cu
ra

ci
es

. O
nc

e 
th

is
 s

ig
na

l 
le

ve
l i

s 
co

rr
ec

t,
 m

od
er

at
e 

ch
an

ge
s 

in
 

si
gn

al
 s

iz
e 

w
ill

 n
ot

 a
ffe

ct
 t

he
 lo

op
 g

ai
n 

m
ea

su
re

m
en

t.
 

In
 t

he
 n

ex
t 

ar
tic

le
 o

f t
hi

s 
se

rie
s,

 t
he

 
to

p
ic

 o
f i

nt
er

p
re

tin
g 

an
d

 s
p

ec
ify

in
g 

lo
op

 
ch

ar
ac

te
ris

tic
s 

w
ill

 b
e 

d
is

cu
ss

ed
. 

R
ef

er
en

ce
s

1.
 “

Fr
eq

ue
nc

y 
R

es
p

on
se

 o
f S

w
itc

h-
in

g 
P

ow
er

 S
up

p
lie

s,
 P

ar
ts

 1
-3

”,
 P

ow
er

 
S

ys
te

m
s 

D
es

ig
n 

M
ag

az
in

e,
 D

es
ig

n 
Ti

p
s 

A
rc

hi
ve

. h
tt

p
:/

/w
w

w
.p

ow
er

sy
st

em
sd

e-
si

gn
.c

om
 

2.
 “

A
P

 In
st

ru
m

en
ts

 A
P

30
0 

U
se

r 
M

an
u-

al
”,

 h
tt

p
:/

/w
w

w
.a

p
in

st
ru

m
en

ts
.c

om
/fi

le
s/

M
od

el
30

0.
p

d
f

w
w

w
.r

id
le

ye
ng

in
ee

ri
ng

.c
o

m

20
0H

z 
to

 2
kH

z,
 t

he
 s

ig
na

l i
s 

re
d

uc
ed

 
b

et
w

ee
n 

th
es

e 
tw

o 
va

lu
es

. F
or

 m
os

t 
an

al
yz

er
s,

 t
hi

s 
m

us
t 

b
e 

d
on

e 
m

an
ua

lly
 

d
ur

in
g 

th
e 

sw
ee

p
, b

ut
 it

 is
 a

ut
om

at
ed

 
fo

r 
th

e 
A

P
 In

st
ru

m
en

ts
 A

na
ly

ze
r 

[2
] . 

Lo
o

p
 G

ai
n 

M
ea

su
re

m
en

ts
 w

it
ho

ut
 

P
re

d
ic

ti
o

ns
Id

ea
lly

, w
e 

lik
e 

to
 p

lo
t 

a 
m

ea
su

re
m

en
t 

of
 lo

op
 g

ai
n 

ve
rs

us
 p

re
d

ic
te

d
 lo

op
 g

ai
n 

to
 s

ho
w

 w
he

n 
th

e 
m

ea
su

re
m

en
t 

is
 in

 e
r-

Fi
gu

re
 5

: M
ea

su
re

m
en

t 
w

ith
 V

ar
ia

b
le

 In
je

ct
io

n 
S

ig
na

l. 
H

ig
h 

S
ig

na
l L

ev
el

s 
ar

e 
U

se
d

 
at

 L
ow

 F
re

q
ue

nc
y,

 a
nd

 R
ed

uc
ed

 A
p

p
ro

ac
hi

ng
 C

ro
ss

ov
er

 F
re

q
ue

nc
y 

to
 O

p
tim

iz
e 

M
ea

su
re

m
en

t.

Fi
gu

re
 4

: M
ea

su
re

m
en

t 
w

ith
 1

.5
0 

V
 In

je
ct

io
n 

S
ig

na
l. 

N
oi

se
 is

 R
ed

uc
ed

 F
ur

th
er

, 
H

ig
he

r 
G

ai
n 

C
an

 B
e 

R
es

ol
ve

d
, b

ut
 M

ea
su

re
m

en
t 

is
 D

is
to

rt
ed

 A
p

p
ro

ac
hi

ng
 C

ro
ss

-
ov

er
 D

ue
 t

o 
O

ve
rd

riv
e.

fr
eq

ue
nc

y 
ra

ng
e 

fr
om

 5
00

H
z 

to
 1

0 
kH

z,
 

th
er

e 
is

 c
lo

se
 c

or
re

la
tio

n 
b

et
w

ee
n 

th
e 

m
ea

su
re

m
en

ts
 a

nd
 p

re
d

ic
tio

ns
. B

el
ow

 
50

0H
z,

 t
he

re
 is

 n
ot

 e
no

ug
h 

si
gn

al
 t

o 
re

so
lv

e 
th

e 
hi

gh
 g

ai
n 

of
 t

he
 s

ys
te

m
. 

A
b

ov
e 

10
kH

z,
 t

he
 n

oi
se

 g
en

er
at

ed
 b

y 
th

e 
co

nv
er

te
r 

ge
ne

ra
te

s 
sp

ik
es

 in
 t

he
 

m
ea

su
re

m
en

t 
d

ue
 t

o 
in

su
ffi

ci
en

t 
si

gn
al

-
to

-n
oi

se
. 

Fi
gu

re
 3

 s
ho

w
s 

th
e 

sa
m

e 
sy

st
em

 
m

ea
su

re
m

en
t 

w
ith

 a
 fi

xe
d

 1
50

 m
V

 in
p

ut
 

si
gn

al
. T

he
 lo

w
 fr

eq
ue

nc
y 

ga
in

 is
 n

ow
 

m
uc

h 
m

or
e 

ac
cu

ra
te

, d
ow

n 
to

 a
b

ou
t 

50
H

z.
 A

t 
hi

gh
 fr

eq
ue

nc
ie

s,
 t

he
 n

oi
se

 is
 

gr
ea

tly
 r

ed
uc

ed
 t

o 
th

e 
in

cr
ea

se
d

 in
je

c-
tio

n 
si

gn
al

. (
Fo

r 
al

l m
ea

su
re

m
en

ts
 d

e-
sc

rib
ed

 h
er

e,
 t

he
 a

na
ly

ze
r 

us
ed

 a
 fi

xe
d

 
b

an
d

w
id

th
 o

f 1
00

H
z 

w
he

n 
m

ea
su

rin
g 

th
e 

re
sp

on
se

.)

In
 fi

gu
re

 4
, t

he
 s

ig
na

l h
as

 b
ee

n 
in

cr
ea

se
d

 fu
rt

he
r 

to
 1

.5
V.

 N
ow

 t
he

 
m

ea
su

re
m

en
ts

 a
re

 a
cc

ur
at

e 
d

ow
n 

to
 

10
H

z,
 w

ith
 lo

w
 n

oi
se

. H
ow

ev
er

, a
t 

ab
ou

t 
50

0 
H

z,
 t

he
re

 is
 n

ow
 a

 s
ha

rp
 d

ev
ia

tio
n 

of
 m

ea
su

re
m

en
ts

 fr
om

 t
he

 p
re

d
ic

te
d

 
re

sp
on

se
, a

nd
 t

he
 m

ea
su

re
m

en
ts

 fr
om

 
he

re
 t

o 
th

e 
en

d
in

g 
fr

eq
ue

nc
y 

ar
e 

ve
ry

 
in

ac
cu

ra
te

. 

Th
e 

sy
st

em
 is

 n
ow

 b
ei

ng
 o

ve
rd

riv
en

, 
an

d
 c

om
p

on
en

ts
 in

 t
he

 lo
op

 a
re

 b
e-

in
g 

d
riv

en
 t

o 
lim

its
 t

ha
t 

p
re

ve
nt

 p
ro

p
er

 
sm

al
l-

si
gn

al
 o

p
er

at
io

n.
 W

he
n 

a 
p

ow
er

 
su

p
p

ly
 is

 b
ei

ng
 o

ve
rd

riv
en

 li
ke

 t
hi

s,
 it

 
is

 u
su

al
 t

ha
t 

th
e 

er
ro

r 
in

 m
ea

su
re

m
en

t 
b

eg
in

s 
b

ef
or

e 
th

e 
cr

os
so

ve
r 

fr
eq

ue
nc

y,
 

an
d

 c
on

tin
ue

s 
to

 t
he

 e
nd

 o
f t

he
 m

ea
-

su
re

m
en

t.
 

Va
ri

ab
le

 L
o

o
p

 G
ai

n 
In

je
ct

io
n 

S
ig

na
l 

C
le

ar
ly

 w
ha

t 
is

 n
ee

d
ed

 fo
r 

a 
p

ow
er

 
su

p
p

ly
 is

 a
n 

in
je

ct
ed

 s
ig

na
l t

ha
t 

ch
an

ge
s 

w
ith

 fr
eq

ue
nc

y.
 A

t 
lo

w
 fr

eq
ue

nc
ie

s,
 

w
he

re
 t

he
 lo

op
 g

ai
n 

is
 h

ig
h,

 w
e 

w
an

t 
to

 in
je

ct
 a

 v
er

y 
la

rg
e 

si
gn

al
. A

t 
hi

gh
er

 
fr

eq
ue

nc
ie

s,
 t

he
 s

ig
na

l m
us

t 
b

e 
re

d
uc

ed
 

to
 p

re
ve

nt
 o

ve
rd

riv
e 

of
 t

he
 c

irc
ui

t.
 T

he
re

 
is

 n
o 

se
t 

fo
rm

ul
a 

fo
r 

th
is

 –
 e

ac
h 

p
ow

er
 

su
p

p
ly

 d
es

ig
n 

ha
s 

un
iq

ue
 p

ow
er

 s
ta

ge
 

ch
ar

ac
te

ris
tic

s,
 w

ith
 u

ni
q

ue
 d

es
ig

ns
 o

f 
fe

ed
b

ac
k 

co
m

p
en

sa
to

rs
. 

Fi
gu

re
 5

 s
ho

w
s 

th
e 

lo
op

 g
ai

n 
re

su
lts

 
w

ith
 a

 v
ar

ia
b

le
 s

ig
na

l i
nj

ec
tio

n.
 A

t 
lo

w
 

fr
eq

ue
nc

ie
s,

 a
s 

sh
ow

n 
b

y 
th

e 
gr

ee
n 

cu
rv

e,
 1

.7
7 

Vr
m

s 
is

 in
je

ct
ed

 in
to

 t
he

 
sy

st
em

. A
t 

hi
gh

 fr
eq

ue
nc

ie
s,

 t
he

 id
ea

l 
in

je
ct

ed
 s

ig
na

l i
s 

ab
ou

t 
30

m
V,

 a
 r

ed
uc

-
tio

n 
of

 m
or

e 
th

an
 5

0 
tim

es
. F

ro
m

 a
b

ou
t 

ga
in

, a
nd

 v
ar

yi
ng

 t
he

 in
je

ct
ed

 s
ig

na
l s

iz
e 

to
 s

ee
 h

ow
 t

he
 lo

op
 g

ai
n 

ch
an

ge
s.

 

Fi
gu

re
 2

 s
ho

w
s 

a 
m

ea
su

re
d

 a
nd

 
p

re
d

ic
te

d
 lo

op
 g

ai
n 

of
 a

 p
ow

er
 s

up
p

ly
 

w
ith

 a
 fi

xe
d

 1
0m

V
 in

je
ct

ed
 s

ig
na

l. 
In

 t
he

 

th
es

e 
m

us
t 

b
e 

ke
p

t 
in

 t
he

 s
m

al
l-

si
gn

al
 

re
gi

on
 o

f o
p

er
at

io
n,

 a
nd

 m
on

ito
rin

g 
th

em
 a

ll 
is

 u
su

al
ly

 n
ot

 p
ra

ct
ic

al
. 

W
e 

ca
n 

us
ua

lly
 s

ee
 if

 a
 s

ys
te

m
 is

 o
p

-
er

at
in

g 
co

rr
ec

tly
 b

y 
lo

ok
in

g 
at

 t
he

 lo
op

 

Fi
gu

re
 3

: M
ea

su
re

m
en

t 
w

ith
 1

50
 m

V
 In

je
ct

io
n 

S
ig

na
l. 

N
oi

se
 is

 R
ed

uc
ed

, a
nd

 
H

ig
he

r 
G

ai
n 

C
an

 B
e 

R
es

ol
ve

d
.

Fi
gu

re
 2

: M
ea

su
re

m
en

t 
w

ith
 1

0 
m

V
 In

je
ct

io
n 

S
ig

na
l. 

M
ea

su
re

m
en

t 
is

 N
oi

sy
, a

nd
 

Li
m

ite
d

 G
ai

n 
ca

n 
b

e 
R

es
ol

ve
d

.



O
N

 T
H

E
 R

O
A

D
O

N
 T

H
E

 R
O

A
D

co
m

pl
et

e 
sy

st
em

 s
ta

rt
-u

p 
an

d 
sh

ut
do

w
n 

pr
oc

ed
ur

es
 a

s 
w

el
l a

s 
th

e 
st

at
e 

tr
an

si
-

tio
ns

 o
f t

he
 In

te
l A

to
m

 p
ro

ce
ss

or
 d

ur
in

g 
al

l o
pe

ra
tio

na
l m

od
es

.

T
he

 c
om

pa
ny

 is
 n

ow
 s

et
tin

g 
in

 p
la

ce
 

sa
le

s 
ch

an
ne

ls
 fo

r 
di

st
rib

ut
io

n 
an

d 
fo

l-
lo

w
in

g 
In

te
l’s

 r
oa

dm
ap

 to
 k

ee
p 

in
 s

te
p 

w
ith

 fu
tu

re
 A

to
m

 is
su

es
.

E
ng

in
ee

rin
g 

sa
m

pl
es

 a
re

 a
va

ila
bl

e 
fr

om
 J

un
e 

20
09

 w
ith

 v
ol

um
e 

pr
od

uc
tio

n 
an

d 
A

E
C

-Q
10

0 
qu

al
ifi

ed
 v

ol
um

e 
pa

rt
s,

 
fo

r 
au

to
m

ot
iv

e 
ap

pl
ic

at
io

ns
, i

n 
th

e 
se

c-
on

d 
ha

lf 
of

 2
00

9.

fo
r 

si
gn

al
 m

ea
su

re
m

en
ts

 a
nd

 a
 c

ha
rg

e 
pu

m
p,

 w
hi

ch
 is

 in
te

gr
at

ed
 to

 g
en

er
-

at
e 

th
e 

5V
 r

ef
er

en
ce

 d
om

ai
n 

ev
en

 if
 

th
e 

in
pu

t v
ol

ta
ge

 d
ro

ps
 b

el
ow

 5
V.

 A
n 

au
to

no
m

ou
s 

st
at

e 
m

ac
hi

ne
 m

an
ag

es
 th

e 

cl
oc

ks
 v

ia
 3

 s
ep

ar
at

e 
fr

ac
tio

na
l d

iv
is

io
ns

 
P

LL
s.

 

Tw
o 

an
al

og
ue

 s
ig

na
l i

np
ut

s 
ca

n 
be

 
m

ul
tip

le
xe

d 
to

 a
 1

0-
bi

t A
D

C
 c

on
ve

rt
er

 

O
n 

th
e 

Ro
ad

R
ep

or
te

d
 b

y 
C

lif
f K

ey
s,

 E
d

ito
r-

in
-C

hi
ef

, P
S

D
E

N
or

m
al

ly
 k

no
w

n 
fo

r 
its

 s
uc

ce
ss

 in
 t

he
 h

ig
h-

vo
lu

m
e 

A
S

IC
 m

ar
ke

t 
fo

r 
p

or
ta

b
le

 d
ev

ic
es

, D
ia

lo
g 

S
em

ic
on

d
uc

to
r 

ha
s 

la
un

ch
ed

 t
he

 fi
rs

t 
in

 a
 n

ew
 f

am
ily

 o
f 

p
ow

er
 m

an
ag

em
en

t 
IC

s 
(P

M
IC

s)
 d

es
ig

ne
d

 t
o 

op
tim

iz
e 

th
e 

p
ow

er
 e

ffi
ci

en
cy

 o
f 

ap
p

lic
at

io
ns

 u
si

ng
 t

he
 In

te
l®

 A
to

m
™

 p
ro

ce
ss

or
 Z

5x
x 

se
rie

s 
w

hi
ch

 is
 

b
ei

ng
 b

ro
ad

ly
 a

d
op

te
d

 t
od

ay
. I

n 
20

08
, D

ia
lo

g 
ac

hi
ev

ed
 a

n 
im

p
re

ss
iv

e 
$1

60
 m

ill
io

n 
in

 r
ev

en
ue

 a
nd

 w
as

 
th

e 
fa

st
es

t 
gr

ow
in

g 
E

ur
op

ea
n 

p
ub

lic
 s

em
ic

on
d

uc
to

r 
co

m
p

an
y,

 a
ch

ie
vi

ng
 a

 g
ro

w
th

 r
at

e 
of

 m
or

e 
th

an
 

85
%

. D
ia

lo
g 

em
p

lo
ys

 a
p

p
ro

xi
m

at
el

y 
29

0 
st

af
f 

w
or

ld
w

id
e.

D
ia

lo
g 

Se
m

ic
on

du
ct

or

S
ys

te
m

 P
M

IC
 f

o
r 

In
te

l A
to

m
 C

u
ts

 p
o

w
er

 
co

n
su

m
p

ti
o

n
 a

n
d

 b
o

ar
d

 s
p

ac
e

D
ia

lo
g’

s 
ne

w
 D

A
60

01
 p

ro
vi

de
s 

al
l 

po
w

er
 s

up
pl

ie
s,

 p
ow

er
 m

an
ag

e-
m

en
t a

nd
 c

lo
ck

 s
up

pl
ie

s 
in

 a
 

si
ng

le
 c

hi
p,

 im
pr

ov
es

 b
at

te
ry

 li
fe

, s
im

pl
i-

fie
s 

de
si

gn
, i

m
pr

ov
es

 s
ys

te
m

 r
el

ia
bi

lit
y,

 
re

qu
ire

s 
le

ss
 th

an
 h

al
f t

he
 b

oa
rd

 s
pa

ce
 

an
d 

cu
ts

 th
e 

bi
ll-

of
-m

at
er

ia
ls

 c
om

pa
re

d 
w

ith
 u

si
ng

 d
is

cr
et

e 
po

w
er

 m
an

ag
em

en
t 

pa
rt

s.
 

T
he

 D
A

60
01

 s
up

po
rt

s 
th

e 
In

te
l A

to
m

 
pr

oc
es

so
r 

fo
r 

em
be

dd
ed

 c
om

pu
tin

g 
ap

pl
ic

at
io

ns
, a

ut
om

ot
iv

e 
ap

pl
ic

at
io

ns
 

lik
e 

in
-v

eh
ic

le
 in

fo
ta

in
m

en
t, 

ne
tb

oo
ks

 
an

d 
m

ob
ile

 In
te

rn
et

 d
ev

ic
es

. T
he

 d
ev

ic
e 

fa
m

ily
 w

ill
 e

xp
an

d 
to

 s
up

po
rt

 fu
tu

re
 In

te
l 

A
to

m
 p

ro
ce

ss
or

s 
an

d 
pl

at
fo

rm
s 

fo
r 

th
e 

em
be

dd
ed

 a
nd

 p
or

ta
bl

e 
sp

ac
e.

 

M
ar

k 
Ty

nd
al

l, 
D

ia
lo

g’
s 

V
P

 fo
r 

B
us

in
es

s 
D

ev
el

op
m

en
t a

nd
 C

or
po

ra
te

 S
tr

at
eg

y 
to

ge
th

er
 w

ith
 M

ic
ha

el
 M

au
re

r, 
E

m
be

d-
de

d 
M

ar
ke

tin
g 

M
an

ag
er

, e
xp

la
in

ed
 th

e 
co

m
pa

ny
’s

 n
ew

 o
ffe

rin
g 

an
d 

th
e 

ra
tio

-
na

le
 b

eh
in

d 
th

is
 n

ew
 v

en
tu

re
. 

“T
he

 In
te

l A
to

m
 p

ro
ce

ss
or

 is
 p

ow
er

-o
p-

tim
iz

ed
, d

el
iv

er
in

g 
ro

bu
st

 p
er

fo
rm

an
ce

-
pe

r-
w

at
t f

or
 c

os
t-

ef
fe

ct
iv

e 
em

be
dd

ed
 

ap
pl

ic
at

io
ns

. T
he

 D
A

60
01

 a
s 

a 
co

m
-

pa
ni

on
 IC

, a
dd

s 
th

e 
ab

ili
ty

 to
 m

in
im

is
e 

po
w

er
 c

on
su

m
pt

io
n 

ac
ro

ss
 th

e 
co

m
pl

et
e 

pl
at

fo
rm

, n
ot

 ju
st

 th
e 

pr
oc

es
so

r, 
w

ith
ou

t 
ad

di
ng

 th
e 

co
st

 a
nd

 c
om

pl
ex

ity
 o

f m
ul

-
tip

le
 p

ow
er

 m
an

ag
em

en
t a

nd
 c

lo
ck

in
g 

de
vi

ce
s 

to
 a

ch
ie

ve
 th

is
. E

m
be

dd
ed

 d
e-

ve
lo

pe
rs

 a
re

 d
es

ig
ni

ng
 p

ro
du

ct
s 

us
ed

 in
 

th
er

m
al

ly
 c

on
st

ra
in

ed
 e

nv
iro

nm
en

ts
 a

nd
 

re
qu

ire
 v

er
y 

lo
w

-p
ow

er
 s

ol
ut

io
ns

. T
he

 
co

m
bi

na
tio

n 
of

 th
e 

In
te

l A
to

m
 p

ro
ce

ss
or

 

Z
5x

x 
se

rie
s 

an
d 

th
e 

D
A

60
01

 p
ro

vi
de

s 
ou

r 
cu

st
om

er
s 

w
ith

 m
or

e 
ch

oi
ce

 in
 th

e 
w

ay
 th

ey
 c

an
 d

el
iv

er
 e

xt
re

m
el

y 
po

w
er

-
ef

fic
ie

nt
 s

ol
ut

io
ns

 to
 a

 v
ar

ie
ty

 o
f e

m
be

d-
de

d 
m

ar
ke

t s
eg

m
en

ts
.”

  

F
ro

m
 a

 s
in

gl
e 

su
pp

ly
 v

ol
ta

ge
, t

he
 

D
A

60
01

 p
ro

vi
de

s 
lo

w
 n

oi
se

 s
up

pl
ie

s 
to

 
al

l p
la

tfo
rm

 v
ol

ta
ge

 d
om

ai
ns

 a
nd

 c
ur

re
nt

 
fo

r 
sy

st
em

 D
D

R
2 

m
em

or
y.

 F
ou

r 
D

C
/D

C
 

bu
ck

 c
on

ve
rt

er
s 

po
w

er
 th

e 
pl

at
fo

rm
 

ha
rd

w
ar

e 
en

gi
ne

, t
he

 S
C

H
 c

or
e 

an
d 

F
S

B
, b

ot
h 

in
te

rn
al

 a
nd

 e
xt

er
na

l s
ys

te
m

 
m

em
or

y 
an

d 
th

e 
C

P
U

 c
or

e 
- 

m
ee

tin
g 

IM
V

P
-6

 s
pe

ci
fic

at
io

n 
fo

r 
th

e 
In

te
l A

to
m

 
pr

oc
es

so
r.

F
ur

th
er

 p
la

tfo
rm

 p
ow

er
 d

em
an

ds
 a

re
 

su
pp

lie
d 

by
 6

 h
ig

h 
pe

rf
or

m
an

ce
, l

ow
 

dr
op

ou
t (

LD
O

) 
vo

lta
ge

 r
eg

ul
at

or
s,

 u
si

ng
 

D
ia

lo
g’

s 
pa

te
nt

ed
 S

m
ar

t M
irr

or
™

 te
ch

no
l-

og
y,

 r
em

ov
in

g 
th

e 
ne

ed
 fo

r 
a 

lo
w

 p
ow

er
 

m
od

e 
an

d 
si

m
pl

ify
in

g 
po

w
er

 c
on

tr
ol

 in
 

th
e 

sy
st

em
. A

 d
ed

ic
at

ed
 p

us
h-

pu
ll 

LD
O

 is
 

in
te

gr
at

ed
 in

to
 th

e 
de

vi
ce

 to
 te

rm
in

at
e 

th
e 

ad
dr

es
s 

lin
es

 o
f t

he
 e

xt
er

na
l R

A
M

, f
ur

th
er

 
m

in
im

is
in

g 
ex

te
rn

al
 c

om
po

ne
nt

s.

T
he

 D
A

60
01

 in
cl

ud
es

 a
 c

lo
ck

 s
yn

th
e-

si
se

r/
dr

iv
er

 a
cc

or
di

ng
 to

 In
te

l’s
 C

K
61

0 
sp

ec
ifi

ca
tio

n 
pr

ov
id

in
g 

al
l t

he
 n

ec
es

sa
ry

 

w
w

w
.d

ia
lo

g
-s

em
ic

o
nd

uc
to

r.c
o

m

M
ar

k 
Ty

nd
al

l, 
V

P
 fo

r 
B

us
in

es
s 

D
ev

el
op

m
en

t 
an

d
 C

or
p

or
at

e 
S

tr
at

eg
y

D
A

60
01

 A
p

p
lic

at
io

n 
ex

am
p

le

M
ic

ro
ch

ip
 la

un
ch

es
 n

ew
 n

an
oW

at
t 

X
LP

TM
 m

ic
ro

co
nt

ro
lle

rs
. I

ts
 n

ex
t 

ge
ne

ra
tio

n 
lo

w
 p

ow
er

 P
IC

®
 

m
ic

ro
co

nt
ro

lle
r 

(M
C

U
) f

am
ili

es
 w

ith
 n

an
oW

at
t 

X
LP

 e
X

tr
em

e 
lo

w
 p

ow
er

 t
ec

hn
ol

og
y,

 f
or

 s
le

ep
 c

ur
re

nt
s 

as
 lo

w
 a

s 
20

nA
. T

he
se

 t
hr

ee
 n

ew
 8

- 
an

d
 1

6-
b

it 
M

C
U

 f
am

ili
es

 jo
in

 t
hr

ee
 o

th
er

 r
ec

en
t 

8-
b

it 
fa

m
ili

es
 t

ha
t 

ar
e 

al
l p

ar
t 

of
 M

ic
ro

ch
ip

’s
 n

an
oW

at
t 

X
LP

 p
or

tf
ol

io
, p

ro
vi

d
in

g 
d

es
ig

ne
rs

 w
ith

 a
 r

ic
h 

an
d

 c
om

p
at

ib
le

 lo
w

-
p

ow
er

 m
ig

ra
tio

n 
p

at
h 

th
at

 in
cl

ud
es

 o
n-

ch
ip

 p
er

ip
he

ra
ls

 f
or

 U
S

B
 a

nd
 m

To
uc

h™
 s

en
si

ng
 s

ol
ut

io
ns

.

M
ic

ro
ch

ip

In
d

u
st

ry
’s

 lo
w

es
t 

sl
ee

p
 c

u
rr

en
t

T
he

 th
re

e 
ne

w
 n

an
oW

at
t X

LP
 M

C
U

 
fa

m
ili

es
 a

nn
ou

nc
ed

 in
cl

ud
e 

th
e 

16
-b

it 
P

IC
24

F
16

K
A

 fa
m

ily
, w

hi
ch

 
fe

at
ur

es
 ty

pi
ca

l s
le

ep
 c

ur
re

nt
s 

as
 lo

w
 a

s 
20

nA
; a

nd
 th

e 
8-

bi
t P

IC
18

F
46

J1
1 

an
d 

P
IC

18
F

46
J5

0 
fa

m
ili

es
, b

ot
h 

of
 w

hi
ch

 
fe

at
ur

e 
ty

pi
ca

l s
le

ep
 c

ur
re

nt
s 

of
 le

s 
th

an
 

20
nA

. T
he

 s
ix

 g
en

er
al

-p
ur

po
se

 m
em

-
be

rs
 in

 th
e 

P
IC

18
F

46
J1

1 
fa

m
ily

 p
ro

vi
de

 
up

 to
 6

4k
by

te
 o

f F
la

sh
 p

ro
gr

am
 m

em
or

y 
an

d 
th

e 
pe

rip
he

ra
l s

et
 o

f a
 ty

pi
ca

l 6
4-

 o
r 

80
-p

in
 d

ev
ic

e 
in

 o
nl

y 
28

- o
r 4

4-
pi

ns
. T

he
 

P
IC

18
F

46
J5

0 
fa

m
ily

 a
ls

o 
fe

at
ur

es
 s

ix
 

m
em

be
rs

, w
hi

ch
 in

 a
dd

iti
on

 in
te

gr
at

e 
fu

ll 
sp

ee
d 

U
S

B
 2

.0
 to

 e
na

bl
e 

co
nn

ec
tiv

ity
 fo

r 
em

be
dd

ed
 a

pp
lic

at
io

ns
 re

qu
iri

ng
 re

m
ot

e 
fie

ld
 u

pg
ra

de
s 

or
 th

e 
do

w
nl

oa
di

ng
 o

f d
at

a.
 

E
xa

m
pl

es
 o

f c
on

su
m

er
 a

pp
lic

at
io

ns
 

m
ay

 in
cl

ud
e 

po
rt

ab
le

 a
nd

 b
at

te
ry

 p
ow

-
er

ed
 d

ev
ic

es
, s

uc
h 

as
: s

ea
le

d 
di

sp
os

-
ab

le
 e

le
ct

ro
ni

cs
, p

or
ta

bl
e 

el
ec

tr
on

ic
s 

w
hi

te
 g

oo
ds

, g
am

e 
co

nt
ro

lle
rs

, d
ig

ita
l 

ph
ot

o 
fr

am
es

, a
nd

 c
of

fe
e 

m
ac

hi
ne

s.
 

In
du

st
ria

l a
pp

lic
at

io
ns

 in
cl

ud
e 

en
er

gy
 

ha
rv

es
tin

g/
sc

av
en

gi
ng

, u
til

ity
 m

et
er

s,
 

se
cu

rit
y 

sy
st

em
s,

 s
pr

in
kl

er
 ti

m
er

s 
an

d 
se

al
ed

/h
ar

sh
 e

nv
iro

nm
en

t s
en

so
rs

. 

T
he

 th
re

e 
ne

w
 n

an
oW

at
t X

LP
 M

C
U

 
fa

m
ili

es
 a

re
 a

va
ila

bl
e 

no
w

 fo
r 

ge
ne

ra
l 

sa
m

pl
in

g 
an

d 
vo

lu
m

e 
pr

od
uc

tio
n.

8-
b

it
 M

ic
ro

co
n

tr
o

lle
rs

 
T

he
 P

IC
18

F
46

J1
1 

an
d 

P
IC

18
F

46
J5

0 

M
C

U
s 

fe
at

ur
e 

M
ic

ro
ch

ip
’s

 n
ew

 n
an

oW
at

t 
X

LP
T

M
 e

X
tr

em
e 

Lo
w

 P
ow

er
 T

ec
hn

ol
og

y,
 

w
hi

ch
 e

na
bl

es
 ty

pi
ca

l s
le

ep
 c

ur
re

nt
s 

of
 

le
ss

 th
an

 2
0n

A
. T

he
 n

ew
 n

an
oW

at
t X

LP
 

te
ch

no
lo

gy
 g

iv
es

 d
es

ig
ne

rs
 th

e 
fle

x-
ib

ili
ty

 to
 c

us
to

m
is

e 
th

ei
r 

ap
pl

ic
at

io
ns

 fo
r 

th
e 

lo
w

es
t p

ow
er

 c
on

su
m

pt
io

n 
th

ro
ug

h 
m

ul
tip

le
 in

te
rn

al
 w

ak
e-

up
 s

ou
rc

es
, s

uc
h 

as
 R

ea
l-T

im
e 

C
lo

ck
 a

nd
 C

al
en

da
r 

al
ar

m
; 

B
ro

w
n-

O
ut

 R
es

et
s,

 a
nd

 in
te

rr
up

ts
 a

nd
 

w
at

ch
-d

og
 ti

m
er

s,
 a

ll 
w

hi
le

 m
ai

nt
ai

ni
ng

 
I/O

 s
ta

te
s.

 

T
he

 g
en

er
al

 p
ur

po
se

 P
IC

18
F

46
J1

1 
M

C
U

s 
en

ab
le

 d
es

ig
ne

rs
 to

 e
as

ily
 a

nd
 

in
ex

pe
ns

iv
el

y 
ad

d 
ne

w
 fe

at
ur

es
 to

 a
 

va
rie

ty
 o

f a
pp

lic
at

io
ns

, w
hi

le
 m

ai
nt

ai
n-

P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

18
19

w
w

w
.p

ow
er

sy
st

em
sd

es
ig

n.
co

m



O
N

 T
H

E
 R

O
A

D

in
g 

ex
tr

em
el

y 
lo

w
 p

ow
er

 a
nd

 s
m

al
l s

iz
e.

 
T

he
 P

IC
18

F
46

J5
0 

de
vi

ce
s 

in
cl

ud
e 

F
ul

l 
S

pe
ed

 U
S

B
 2

.0
 fo

r 
de

si
gn

s 
re

qu
iri

ng
 

co
nn

ec
tiv

ity
, f

or
 r

em
ot

e 
fie

ld
 u

pg
ra

de
s 

or
 th

e 
do

w
nl

oa
di

ng
 o

f d
at

a.
 B

ot
h 

M
C

U
 

fa
m

ili
es

 in
cl

ud
e 

a 
un

iq
ue

 m
To

uc
hT

M
 

se
ns

in
g 

pe
rip

he
ra

l, 
w

hi
ch

 lo
w

er
s 

sy
st

em
 

co
st

 b
y 

en
ab

lin
g 

ca
pa

ci
tiv

e 
to

uc
h 

us
er

 
in

te
rf

ac
es

. A
dd

iti
on

al
ly

, a
 P

er
ip

he
ra

l P
in

 
S

el
ec

t (
P

P
S

) 
fu

nc
tio

n 
gi

ve
s 

de
si

gn
er

s 
th

e 
fle

xi
bi

lit
y 

to
 m

ap
 th

e 
de

si
re

d 
di

gi
ta

l 
pe

rip
he

ra
ls

 to
 I/

O
. W

ith
 a

ll 
of

 th
es

e 
fe

a-
tu

re
s,

 th
e 

ne
w

 M
C

U
s 

pr
ov

id
e 

th
e 

pe
rip

h-
er

al
 s

et
 o

f a
 ty

pi
ca

l 6
4-

 o
r 

80
-p

in
 d

ev
ic

e 
in

 o
nl

y 
28

 o
r 

44
 p

in
s.

 N
um

er
ou

s 
ap

pl
ic

a-
tio

ns
 c

an
 b

en
efi

t f
ro

m
 th

e 
ex

tr
em

e 
lo

w
 

po
w

er
 a

nd
 p

er
ip

he
ra

l i
nt

eg
ra

tio
n 

of
 th

e 
P

IC
18

F
46

J1
1 

an
d 

P
IC

18
F

46
J5

0 
M

C
U

s,
 

ac
ro

ss
 c

on
su

m
er

, i
nd

us
tr

ia
l, 

au
to

m
ot

iv
e 

an
d 

m
ed

ic
al

 m
ar

ke
ts

. 

T
he

 s
ix

 P
IC

18
F

46
J5

0 
U

S
B

 8
-b

it 
fa

m
ily

 m
em

be
rs

 a
re

 a
va

ila
bl

e 
no

w
 fo

r 
ge

ne
ra

l s
am

pl
in

g 
an

d 
vo

lu
m

e 
pr

od
uc

-
tio

n.
 T

he
 2

8-
pi

n 
pa

ck
ag

e 
op

tio
ns

 fo
r 

th
e 

P
IC

18
F

24
J5

0,
 P

IC
18

F
25

J5
0 

an
d 

P
IC

18
F

26
J5

0 
M

C
U

s 
ar

e:
 Q

F
N

, S
S

O
P,

 

S
O

IC
 a

nd
 S

P
D

IP
. T

he
 4

4-
pi

n 
pa

ck
-

ag
e 

op
tio

ns
 fo

r 
th

e 
P

IC
18

F
44

J5
0,

 
P

IC
18

F
45

J5
0 

an
d 

P
IC

18
F

46
J5

0 
M

C
U

s 
ar

e:
 Q

F
N

 a
nd

 T
Q

F
P.

16
-b

it
 M

ic
ro

co
n

tr
o

lle
rs

 
T

he
 P

IC
24

F
16

K
A

 fa
m

ily
 o

f 1
6-

bi
t m

i-
cr

oc
on

tr
ol

le
rs

 (
M

C
U

s)
 w

ith
 n

ew
 n

an
oW

at
t 

X
LP

T
M
 e

X
tr

em
e 

lo
w

 p
ow

er
 te

ch
no

lo
gy

, 
co

m
bi

ne
d 

w
ith

 in
te

gr
at

ed
 E

E
P

R
O

M
 

in
 a

 s
m

al
l f

oo
tp

rin
t a

nd
 lo

w
 p

in
-c

ou
nt

 
pa

ck
ag

e 
m

ak
es

 th
e 

M
C

U
 fa

m
ily

 id
ea

l f
or

 
ba

tte
ry

 p
ow

er
ed

, e
ne

rg
y 

ha
rv

es
tin

g 
an

d 
ot

he
r 

po
w

er
-c

on
st

ra
in

ed
 a

pp
lic

at
io

ns
. 

T
he

 P
IC

24
F

16
K

A
 M

C
U

’s
 2

0n
A

 s
le

ep
 

cu
rr

en
ts

 a
re

 a
ch

ie
ve

d 
by

 is
ol

at
in

g 
po

w
er

 
to

 v
ar

io
us

 c
irc

ui
ts

 d
ur

in
g 

sl
ee

p,
 w

ith
 a

 
fa

st
 w

ak
e-

up
 ti

m
e.

 T
he

 n
ew

 n
an

oW
at

t 
X

LP
 T

ec
hn

ol
og

y 
gi

ve
s 

de
si

gn
er

s 
th

e 
fle

x-
ib

ili
ty

 to
 c

us
to

m
is

e 
th

ei
r 

ap
pl

ic
at

io
ns

 fo
r 

th
e 

lo
w

es
t p

ow
er

 c
on

su
m

pt
io

n 
th

ro
ug

h 
m

ul
tip

le
 in

te
rn

al
 w

ak
e-

up
 s

ou
rc

es
, s

uc
h 

as
 R

ea
l-T

im
e 

C
lo

ck
 a

nd
 C

al
en

da
r 

al
ar

m
, 

B
ro

w
n-

O
ut

 R
es

et
s,

 in
te

rr
up

ts
 a

nd
 w

at
ch

-
do

g 
tim

er
s,

 a
ll 

w
hi

le
 m

ai
nt

ai
ni

ng
 th

e 
I/O

 
st

at
es

. 

Id
ea

l f
or

 lo
w

 p
ow

er
 a

nd
 s

pa
ce

 c
on

-
st

ra
in

ed
 a

pp
lic

at
io

ns
, t

he
 1

6-
bi

t f
am

ily
 

ha
s 

hi
gh

 C
-c

od
e 

ef
fic

ie
nc

y 
an

d 
16

M
IP

S
 

of
 c

om
pu

ta
tio

na
l h

or
se

po
w

er
, m

ak
-

in
g 

it 
w

el
l s

ui
te

d 
fo

r 
ap

pl
ic

at
io

ns
 u

si
ng

 
ad

va
nc

ed
 a

lg
or

ith
m

s.
 In

 a
dd

iti
on

, i
t 

fe
at

ur
es

 tw
o 

ra
il-

to
-r

ai
l c

om
pa

ra
to

rs
 a

nd
 

an
 m

To
uc

hT
M
 c

ap
ac

iti
ve

 to
uc

h 
se

ns
in

g 
pe

rip
he

ra
l, 

as
 w

el
l a

s 
S

P
I, 

I2
C

 a
nd

 tw
o 

U
A

R
T

 m
od

ul
es

 fo
r 

se
ria

l c
om

m
un

ic
a-

tio
ns

. E
xa

m
pl

e 
ap

pl
ic

at
io

ns
 fo

r 
th

e 
ne

w
 

P
IC

24
F

16
K

A
 M

C
U

s 
w

ill
 c

ro
ss

 th
e 

m
ed

i-
ca

l, 
in

du
st

ria
l a

nd
 c

on
su

m
er

 m
ar

ke
ts

. 

T
he

 fo
ur

 P
IC

24
F

16
K

A
 1

6-
bi

t f
am

ily
 

m
em

be
rs

 a
re

 a
va

ila
bl

e 
no

w
 fo

r 
ge

n-
er

al
 s

am
pl

in
g 

an
d 

vo
lu

m
e 

pr
od

uc
tio

n.
 

T
he

 2
0-

pi
n 

pa
ck

ag
e 

op
tio

ns
 fo

r 
th

e 
P

IC
24

F
08

K
A

10
1 

an
d 

P
IC

24
F

16
K

A
10

1 
M

C
U

s 
ar

e:
 Q

F
N

, S
S

O
P,

 S
O

IC
 a

nd
 P

D
IP

.  
T

he
 2

8-
pi

n 
pa

ck
ag

e 
op

tio
ns

 fo
r 

th
e 

P
IC

24
F

08
K

A
10

2 
an

d 
P

IC
24

F
16

K
A

10
2 

M
C

U
s 

ar
e:

 Q
F

N
, S

S
O

P,
 S

O
IC

 a
nd

 S
P

-
D

IP
. F

or
 a

dd
iti

on
al

 in
fo

rm
at

io
n 

vi
si

t:

w
w

w
.m

ic
ro

ch
ip

.c
o

m
/X

LP

M
ic

ro
ch

ip
’s

 t
hr

ee
 n

ew
 n

an
oW

at
t 

X
LP

TM
 M

C
U

 fa
m

ili
es

.

21
w

w
w

.p
ow

er
sy

st
em

sd
es

ig
n.

co
m

Th
e 

U
.S

. p
ow

er
 g

rid
 s

ys
te

m
 is

 n
ot

 a
 

si
ng

le
 s

ys
te

m
, b

ut
 m

ad
e 

up
 o

f r
eg

io
n-

al
ly

 d
ev

el
op

ed
 s

ys
te

m
s 

d
ev

el
op

ed
 o

ve
r 

tim
e 

to
 d

iff
er

en
t 

sp
ec

ifi 
ca

tio
ns

. A
s 

on
e 

ca
n 

im
ag

in
e,

 b
rin

gi
ng

 a
ll 

th
is

 t
og

et
he

r 
an

d
 m

od
er

ni
zi

ng
 w

ill
 t

ak
e 

an
 e

xp
er

i-
en

ce
d

 a
nd

 r
es

ou
rc

ef
ul

 c
om

p
an

y 
th

at
 

ca
n 

b
rin

g 
ex

p
er

tis
e 

fr
om

 t
he

 ‘r
ea

l-
w

or
ld

’ 
an

d
 a

 p
ro

ve
n 

tr
ac

k 
re

co
rd

. N
ot

 o
nl

y 
th

is
, 

b
ut

 b
ud

ge
ts

 a
re

 li
m

ite
d

 in
 t

he
se

 d
iffi

 c
ul

t 
tim

es
; t

he
re

 is
 n

ot
 t

he
 t

im
e 

or
 m

on
ey

 t
o 

fu
nd

 a
 le

ar
ni

ng
 c

ur
ve

. I
t 

ju
st

 h
as

 t
o 

b
e 

rig
ht

 t
he

 fi 
rs

t 
tim

e.

N
ew

 t
ec

hn
ol

og
ie

s 
an

d
 p

ow
er

 g
en

-
er

at
io

n 
sy

st
em

s 
ne

ed
 t

o 
b

e 
in

te
gr

at
ed

 
in

to
 t

he
 n

ew
 s

ys
te

m
. W

in
d

 a
nd

 s
ol

ar
 

ge
ne

ra
tio

n 
sy

st
em

s 
w

ill
 c

er
ta

in
ly

 p
la

y 
a 

R
ep

or
te

d
 b

y 
C

lif
f K

ey
s,

 E
d

ito
r-

in
-C

hi
ef

, P
S

D
E

en
d

 t
ra

ns
m

is
si

on
 a

nd
 d

is
tr

ib
ut

io
n 

te
ch

-
no

lo
gi

es
 a

nd
 b

ol
d

 r
es

ea
rc

h 
in

iti
at

iv
es

 
m

ak
e 

A
B

B
’s

 c
om

m
itm

en
t 

to
 m

ak
in

g 
gr

id
 

m
od

er
ni

za
tio

n 
a 

re
al

ity
.

In
ci

d
en

ta
lly

, A
B

B
 a

ls
o 

ho
st

ed
 U

.S
. 

V
ic

e 
P

re
si

d
en

t 
Jo

e 
B

id
en

 a
t 

its
 J

ef
fe

rs
on

 
C

ity
, M

is
so

ur
i t

ra
ns

fo
rm

er
 fa

ci
lit

y 
in

 A
p

ril
 

fo
r 

a 
m

aj
or

 a
nn

ou
nc

em
en

t 
to

 r
ec

og
-

ni
ze

 t
he

 p
la

nt
’s

 c
on

tr
ib

ut
io

n 
to

 a
 n

ew
 

15
0-

m
eg

aw
at

t 
w

in
d

 fa
rm

 t
o 

b
e 

b
ui

lt 
in

 
no

rt
hw

es
t 

M
is

so
ur

i. 
Th

is
 w

in
d

 fa
rm

 w
ill

 
b

e 
b

ui
lt,

 a
nd

 n
ew

 jo
b

s 
w

ill
 b

e 
cr

ea
te

d
, 

us
in

g 
U

.S
. f

ed
er

al
 s

tim
ul

us
 fu

nd
s.

 A
t 

th
e 

sa
m

e 
ev

en
t,

 U
.S

. S
ec

re
ta

ry
 o

f C
om

-
m

er
ce

 G
ar

y 
Lo

ck
e 

an
no

un
ce

d
 t

he
 c

re
-

at
io

n 
of

 a
 n

ew
 W

hi
te

 H
ou

se
 t

as
k 

fo
rc

e 
on

 S
m

ar
t 

G
rid

 is
su

es
. 

“A
B

B
 h

as
 b

ui
lt 

a 
lo

ng
-t

er
m

 r
ep

u-
ta

tio
n 

in
 t

he
 p

ow
er

 in
d

us
tr

y 
as

 a
 p

ri-
m

ar
y 

in
no

va
to

r 
an

d
 m

an
uf

ac
tu

re
r 

of
 

p
ow

er
 e

q
ui

p
m

en
t 

an
d

 s
ys

te
m

s,
 a

nd
 t

hi
s 

ha
s 

op
en

ed
 t

he
 d

oo
r 

fo
r 

us
 t

o 
b

ec
om

e 
a 

p
io

ne
er

 in
 t

he
 ‘S

m
ar

t 
G

rid
 o

f t
he

 2
1s

t 
ce

nt
ur

y,
’”

 s
ai

d
 T

am
m

y.
 “

W
e 

al
re

ad
y 

ha
ve

 
th

e 
te

ch
no

lo
gy

 in
 h

an
d

, b
ut

 w
e’

re
 n

ow
 

st
riv

in
g 

to
 a

lig
n 

co
st

s 
an

d
 b

en
efi

 ts
 s

o 
th

at
 u

til
iti

es
 h

av
e 

a 
so

un
d

 b
us

in
es

s 
ca

se
 

fo
r 

m
ak

in
g 

in
ve

st
m

en
ts

 in
 g

rid
 m

od
er

n-
iz

at
io

n.
”

A
B

B
 r

ec
en

tly
 s

ho
w

ca
se

d
 S

m
ar

t 
G

rid
 

in
no

va
tio

ns
 fo

r 
U

.S
. S

en
at

e 
an

d
 F

ed
er

al
 

E
ne

rg
y 

R
eg

ul
at

or
y 

C
om

m
is

si
on

 (F
E

R
C

) 
p

er
so

nn
el

 in
 W

as
hi

ng
to

n,
 D

C
. T

he
 c

om
-

p
an

y’
s 

w
or

ld
w

id
e 

ex
p

er
tis

e 
in

 e
nd

-t
o-

A
B

B
 P

ow
er

s t
he

 N
ew

 G
ri

d
I h

ad
 t

he
 p

le
as

ur
e 

to
 t

al
k 

w
ith

 T
am

m
y 

Z
uc

co
, M

an
ag

er
, S

tr
at

eg
ic

 M
ar

ke
tin

g 
fo

r 
P

ow
er

 P
ro

d
uc

ts
 &

 P
ow

er
 

S
ys

te
m

s 
D

iv
is

io
ns

 fo
r 

A
B

B
 In

c.
, b

as
ed

 in
 R

al
ei

gh
, N

or
th

 C
ar

ol
in

a.
 T

am
m

y,
 w

ho
 w

or
ks

 c
lo

se
ly

 w
ith

 u
til

ity
 

cu
st

om
er

s 
an

d
 U

.S
. g

ov
er

nm
en

t 
of

fi c
ia

ls
 t

o 
d

em
on

st
ra

te
 w

ha
t 

ki
nd

s 
of

 “
S

m
ar

t 
G

rid
” 

re
la

te
d

 t
ec

hn
ol

og
ie

s 

an
d

 e
q

ui
p

m
en

t 
ar

e 
al

re
ad

y 
at

 t
he

ir 
fi n

ge
rt

ip
s,

 t
ol

d
 m

e 
ab

ou
t 

th
e 

hu
ge

 t
as

k 
ah

ea
d

 fo
r 

th
e 

p
ow

er
 g

rid
 a

nd
 

ab
ou

t 
A

B
B

’s
 k

ey
 r

es
ou

rc
es

 t
o 

he
lp

 r
ev

ita
liz

e 
th

is
 a

gi
ng

 a
nd

 fr
ag

m
en

te
d

 n
et

w
or

k.

A
B

B
 D

ec
en

tr
al

iz
ed

 c
on

tr
ol

 s
ch

em
at

ic
.

P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

20



23
w

w
w

.p
ow

er
sy

st
em

sd
es

ig
n.

co
m

p
ro

d
uc

t 
fa

m
ily

. T
he

 A
S

35
01

 a
nd

 A
S

35
02

 
ar

e 
in

no
va

tiv
e 

IC
s 

en
ab

lin
g 

th
e 

d
es

ig
n 

of
 r

ec
ei

ve
 p

at
h 

ac
tiv

e 
no

is
e 

ca
nc

el
lin

g 
so

lu
tio

ns
 p

ro
vi

d
in

g 
su

p
er

io
r 

sy
st

em
 p

er
-

fo
rm

an
ce

 a
nd

 lo
w

 p
ow

er
 c

on
su

m
p

tio
n.

 

I a
sk

ed
 O

liv
er

 t
o 

te
ll 

m
e 

w
ha

t 
th

is
 

te
ch

no
lo

gy
 is

 a
nd

 w
ha

t 
th

es
e 

tw
o 

ne
w

 
d

ev
ic

es
 w

ou
ld

 b
rin

g 
th

e 
co

ns
um

er
 in

 
te

rm
s 

of
 p

ow
er

 s
av

in
gs

 a
nd

 a
ud

io
 

q
ua

lit
y.

O
liv

er
 e

xp
la

in
ed

 t
he

 A
S

35
01

 is
 a

 
hi

gh
ly

 in
te

gr
at

ed
 c

os
t 

co
m

p
et

iti
ve

 s
ol

u-
tio

n 
fo

r 
fe

ed
-f

or
w

ar
d

 n
oi

se
 c

an
ce

lla
tio

n 
an

d
 t

he
 A

S
35

02
 e

na
b

le
s 

ac
tiv

e 
no

is
e 

ca
nc

el
la

tio
n 

fo
r 

fe
ed

-b
ac

k 
so

lu
tio

ns
 

w
he

re
 t

he
 m

ic
ro

p
ho

ne
 o

f t
he

 s
ys

te
m

 is
 

ac
ou

st
ic

al
ly

 c
lo

se
 t

o 
th

e 
lo

ud
sp

ea
ke

r. 
B

ot
h 

IC
s 

op
er

at
e 

fr
om

 a
 s

in
gl

e 
1.

0V
 t

o 
1.

8V
 s

up
p

ly
 a

nd
 c

om
b

in
e 

tr
ue

 g
ro

un
d

 
he

ad
p

ho
ne

 a
m

p
lifi

er
 s

ta
ge

s 
w

ith
 fl

ex
ib

le
 

no
is

e 
ca

nc
el

lin
g 

ar
ch

ite
ct

ur
es

, r
ed

uc
in

g 
a 

m
an

uf
ac

tu
re

r’s
 t

yp
ic

al
 b

ill
 o

f m
at

er
ia

ls
 

b
y 

at
 le

as
t 

60
%

 e
na

b
lin

g 
th

e 
m

os
t 

in
te

-
gr

at
ed

 s
ol

ut
io

ns
 o

n 
th

e 
m

ar
ke

t.
 In

te
rn

al
 

us
er

 d
efi

na
b

le
 r

eg
is

te
r 

se
tt

in
gs

 a
llo

w
 

d
iff

er
en

t 
d

ev
ic

e 
co

nfi
gu

ra
tio

ns
 w

hi
ch

 
le

ad
 t

o 
d

iff
er

en
tia

tio
n 

an
d

 fl
ex

ib
ili

ty
 fo

r 
a 

b
ro

ad
 e

nd
-p

ro
d

uc
t 

p
or

tf
ol

io
. 

Th
e 

d
ev

ic
es

 o
p

er
at

e 
in

 e
ith

er
 s

ta
nd

-
al

on
e 

m
od

e,
 id

ea
l f

or
 a

cc
es

so
rie

s,
 o

r 
em

b
ed

d
ed

 m
od

e,
 id

ea
l f

or
 in

te
gr

at
io

n 

R
ep

or
te

d
 b

y 
C

lif
f K

ey
s,

 E
d

ito
r-

in
-C

hi
ef

, P
S

D
E

al
, m

ed
ic

al
 a

nd
 a

ut
om

ot
iv

e 
ap

p
lic

at
io

ns
, 

an
no

un
ce

d
 t

he
 in

tr
od

uc
tio

n 
of

 t
w

o 
m

or
e 

p
ro

d
uc

ts
 o

f i
ts

 h
ig

h 
p

er
fo

rm
an

ce
 A

ud
io

 

R
ec

en
tly

, a
us

tr
ia

m
ic

ro
sy

st
em

s,
 in

d
us

-
tr

y 
re

no
w

ne
d

 fo
r 

its
 h

ig
h 

p
er

fo
rm

an
ce

 
an

al
og

 IC
s 

fo
r 

co
m

m
un

ic
at

io
ns

, i
nd

us
tr

i-

au
st

ri
am

ic
ro

sy
st

em
s 

L
au

nc
he

s A
ct

iv
e 

N
oi

se
 

C
an

ce
lla

tio
n 

H
ig

h 
Q

ua
lit

y,
 

L
ow

 P
ow

er
 A

ud
io

I h
ad

 th
e 

pl
ea

su
re

 to
 ta

lk
 w

ith
 O

liv
er

 J
on

es
, M

ar
ke

tin
g 

M
an

ag
er

 A
ud

io
 a

t a
us

tr
ia

m
ic

ro
sy

st
em

s 

re
ce

nt
ly

. T
he

 to
pi

c 
w

as
 th

e 
po

w
er

 s
av

in
gs

 a
ch

ie
va

bl
e 

in
 to

p 
qu

al
ity

 a
ud

io
 d

es
ig

ns
 w

ith
ou

t s
ac

rifi
ci

ng
 

qu
al

ity
, i

nd
ee

d,
 e

nh
an

ci
ng

 th
e 

lis
te

ni
ng

 e
xp

er
ie

nc
e 

us
in

g 
st

at
e 

of
 th

e 
ar

t n
oi

se
 c

an
ce

lin
g 

te
ch

ni
qu

es
.

A
S

35
01

 b
lo

ck
 d

ia
gr

am
.

P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

22

tio
n,

 e
nh

an
ci

ng
 r

el
ia

b
ili

ty
 a

nd
 e

ffi
ci

en
cy

, 
an

d
 lo

w
er

in
g 

co
st

s 
of

 e
ne

rg
y 

su
p

p
ly

 fo
r 

cu
st

om
er

s.
 F

ro
m

 a
 u

til
ity

 p
oi

nt
 o

f v
ie

w
, 

th
e 

ap
p

lic
at

io
n 

of
 d

is
tr

ib
ut

ed
 g

en
er

at
io

n 
lo

ca
te

d
 c

lo
se

 t
o 

lo
ad

s 
re

d
uc

es
 fl

ow
s 

in
 t

ra
ns

m
is

si
on

 a
nd

 d
is

tr
ib

ut
io

n 
gr

id
s,

 
w

ith
 t

he
 e

ffe
ct

 o
f l

os
s 

re
d

uc
tio

n 
an

d
 

en
ha

nc
ed

 n
et

w
or

k 
su

p
p

or
t 

in
 t

im
es

 o
f 

st
re

ss
 b

y 
re

lie
vi

ng
 c

on
ge

st
io

n 
an

d
 a

id
-

in
g 

re
st

or
at

io
n 

af
te

r 
fa

ul
ts

.

M
E

R
E

G
IO

 –
 A

B
B

 is
 a

ls
o 

in
vo

lv
ed

 w
ith

 
M

E
R

E
G

IO
, a

n 
em

is
si

on
s-

fr
ee

 z
on

e 
in

 
G

er
m

an
y 

th
at

 w
ill

 b
e 

a 
m

od
el

 fo
r 

ca
rb

on
 

re
d

uc
tio

n 
pr

ac
tic

es
 in

 th
e 

po
w

er
 in

du
st

ry
.

S
ha

ry
la

nd
 H

V
D

C
 (U

S
A

/M
ex

ic
o

) 
A

no
th

er
 m

ile
st

on
e 

re
ac

he
d

 la
st

 y
ea

r 
in

vo
lv

ed
 a

 n
ew

 h
ig

h 
vo

lta
ge

 D
C

 (H
V

D
C

) 
tie

 p
ro

vi
d

in
g 

p
ow

er
 s

ha
rin

g 
b

et
w

ee
n 

U
ni

te
d

 S
ta

te
s 

(T
ex

as
) p

ow
er

 g
rid

s 
an

d
 

M
ex

ic
o’

s 
na

tio
na

l p
ow

er
 g

rid
. T

he
 

S
ha

ry
la

nd
 a

sy
nc

hr
on

ou
s 

in
te

rc
on

ne
c-

tio
n,

 lo
ca

te
d

 a
lo

ng
 t

he
 R

io
 G

ra
nd

e 
R

iv
er

, 
no

w
 s

up
p

or
ts

 b
ot

h 
em

er
ge

nc
y 

p
ow

er
 

ex
ch

an
ge

s 
vi

a 
its

 u
ni

q
ue

 b
la

ck
 s

ta
rt

 
ca

p
ab

ili
ty

 a
nd

 e
ne

rg
y 

tr
ad

in
g 

b
et

w
ee

n 
th

e 
tw

o 
co

un
tr

ie
s.

B
as

ed
 o

n 
A

B
B

’s
 H

V
D

C
 th

yr
is

to
r-

b
as

ed
 

te
ch

no
lo

gy
, S

ha
ry

la
nd

 is
 t

he
 fi

rs
t 

la
rg

e-
sc

al
e 

as
yn

ch
ro

no
us

 in
te

rc
on

ne
ct

io
n 

to
 

su
p

p
or

t 
b

ot
h 

em
er

ge
nc

y 
p

ow
er

 e
x-

ch
an

ge
 a

nd
 c

om
m

er
ci

al
 e

ne
rg

y 
tr

ad
in

g 
b

et
w

ee
n 

th
e 

U
ni

te
d

 S
ta

te
s 

an
d

 M
ex

ic
o 

an
d

 t
he

 g
ro

w
in

g 
ec

on
om

ie
s 

of
 t

he
 R

io
 

G
ra

nd
e 

Va
lle

y.
 T

he
 $

40
 m

ill
io

n 
H

V
D

C
 

b
ac

k-
to

-b
ac

k 
tie

 c
on

ne
ct

s 
th

e 
st

at
e 

p
ow

er
 g

rid
 o

f T
ex

as
 a

nd
 t

he
 n

at
io

na
l 

p
ow

er
 g

rid
 o

f M
ex

ic
o,

 o
p

er
at

ed
 b

y 
E

le
c-

tr
ic

 R
el

ia
b

ili
ty

 C
ou

nc
il 

of
 T

ex
as

 (E
R

C
O

T)
 

an
d

 C
om

is
ió

n 
Fe

d
er

al
 d

e 
E

le
ct

ric
id

ad
 

(C
FE

) r
es

p
ec

tiv
el

y.
 It

 e
na

b
le

s 
15

0M
W

 o
f 

p
ow

er
 t

o 
b

e 
tr

an
sf

er
re

d
 in

 e
ith

er
 d

ire
c-

tio
n 

an
d

 a
llo

w
s 

ea
ch

 g
rid

 t
o 

su
p

p
or

t 
th

e 
ot

he
r 

d
ur

in
g 

p
ea

k 
d

em
an

d
 a

nd
 g

rid
 

em
er

ge
nc

ie
s.

 It
 is

 a
ls

o 
eq

ui
p

p
ed

 w
ith

 
sh

or
t-

te
rm

 o
ve

rlo
ad

 c
ap

ac
ity

 in
 e

xc
es

s 
of

 it
s 

co
nt

in
uo

us
 r

at
in

g 
of

 1
50

M
W

. 

E
ac

h 
of

 t
he

se
 p

ro
je

ct
s 

is
 h

ug
e 

ta
sk

s,
 

re
q

ui
rin

g 
th

e 
co

lla
b

or
at

io
n 

of
 w

or
ld

-
cl

as
s 

co
m

p
an

ie
s 

to
 e

xe
cu

te
. W

ith
 t

he
 

st
re

ng
th

 o
f A

B
B

’s
 w

or
ld

w
id

e 
su

cc
es

se
s 

an
d

 a
 p

ro
ve

n 
tr

ac
k 

re
co

rd
, A

B
B

 is
 w

el
l 

p
la

ce
d

 t
o 

p
la

y 
a 

si
gn

ifi
ca

nt
 r

ol
e 

in
 t

he
 

ne
w

 p
ow

er
 g

rid
 s

ys
te

m
. w

w
w

.a
b

b
.c

o
m

la
rg

e 
p

ar
t 

an
d

 t
he

 in
cr

ea
si

ng
 s

en
si

tiv
ity

 
to

 e
nv

iro
nm

en
ta

l i
ss

ue
s 

al
l n

ee
d

 t
o 

b
e 

co
ns

id
er

ed
.

A
t 

th
e 

W
as

hi
ng

to
n 

D
.C

. S
m

ar
t 

G
rid

 
D

em
o 

D
ay

, A
B

B
 d

em
on

st
ra

te
d

 c
ut

tin
g-

ed
ge

 t
ec

hn
ol

og
ie

s 
an

d
 e

q
ui

p
m

en
t 

d
e-

si
gn

ed
 fo

r 
th

e 
em

er
gi

ng
 S

m
ar

t 
G

rid
 fo

r 
U

ni
te

d
 S

ta
te

s 
S

en
at

or
s 

an
d

 s
ta

ff 
in

cl
ud

-
in

g 
its

 s
m

ar
t 

gr
id

 e
q

ui
p

m
en

t 
d

es
ig

ne
d

 t
o 

b
ui

ld
 g

re
at

er
 e

ffi
ci

en
cy

, r
el

ia
b

ili
ty

 a
nd

 in
-

te
lli

ge
nc

e 
in

to
 a

 m
od

er
ni

ze
d

 p
ow

er
 g

rid
. 

Th
is

 in
cl

ud
ed

 A
B

B
’s

 ‘a
m

or
p

ho
us

 m
et

al
 

d
is

tr
ib

ut
io

n 
tr

an
sf

or
m

er
,’ 

an
 e

nv
iro

n-
m

en
ta

lly
-f

rie
nd

ly
, h

ig
h-

te
ch

 t
ra

ns
fo

rm
er

 
w

ith
 lo

w
 lo

ss
es

, h
ig

h 
ef

fic
ie

nc
y 

an
d

 
B

IO
TE

M
P

®
, a

 s
up

er
io

r 
na

tu
ra

l e
st

er
 fl

ui
d

 
m

ad
e 

ou
t 

of
 s

un
flo

w
er

 s
ee

d
s.

Ta
m

m
y 

ex
p

la
in

ed
 t

he
 t

er
m

 “
S

m
ar

t 
G

rid
” 

re
fe

rs
 t

o 
a 

w
id

e 
ra

ng
e 

of
 t

ec
hn

ol
o-

gi
es

 a
nd

 o
p

er
at

in
g 

p
ro

ce
d

ur
es

 t
ha

t 
w

ill
 

tr
an

sf
or

m
 t

od
ay

’s
 p

ow
er

 s
ys

te
m

 in
to

 
a 

gr
id

 t
ha

t 
is

 la
rg

el
y 

au
to

m
at

ed
. T

hi
s 

m
od

er
ni

ze
d

 g
rid

 w
ill

 a
p

p
ly

 g
re

at
er

 in
te

lli
-

ge
nc

e 
to

 o
p

er
at

e,
 m

on
ito

r 
an

d
 e

ve
n 

he
al

 
its

el
f. 

S
he

 t
ol

d
 m

e 
th

at
 m

uc
h 

of
 A

B
B

’s
 

su
cc

es
s 

w
ith

 S
m

ar
t 

G
rid

-r
el

at
ed

 in
no

va
-

tio
ns

 is
 d

ue
 t

o 
its

 u
nw

av
er

in
g 

su
p

p
or

t 
of

 
te

ch
no

lo
gy

 a
nd

 p
ro

d
uc

t 
d

ev
el

op
m

en
t 

b
y 

th
e 

co
m

p
an

y’
s 

C
or

p
or

at
e 

R
es

ea
rc

h 
C

en
te

r.

D
is

p
la

ys
 a

nd
 d

em
o

ns
tr

at
io

ns
 t

o
 t

he
 

U
.S

. S
en

at
e 

in
cl

ud
ed

: 
*

A
ss

et
 D

at
a 

M
an

ag
em

en
t 

to
 d

ea
l 

w
ith

 e
m

er
gi

ng
 g

rid
 is

su
es

 s
uc

h 
as

 t
he

 

ag
in

g 
in

fr
as

tr
uc

tu
re

, l
os

s 
of

 p
er

so
nn

el
 

an
d

 e
xp

er
tis

e,
 a

nd
 c

os
t-

re
d

uc
tio

n 
p

re
s-

su
re

s
* 

A
 fi

el
d

-b
as

ed
 F

ee
d

er
 R

es
to

ra
ti

o
n

d
em

o,
 u

si
ng

 F
ee

d
er

 A
ut

om
at

io
n 

p
ro

d
-

uc
ts

 o
nl

y
* 

A
n 

in
te

gr
at

ed
 F

ee
d

er
 R

es
to

ra
ti

o
n 

an
d

 O
ut

ag
e 

M
an

ag
em

en
t 

S
ys

te
m

*
S

ub
st

at
io

n 
A

ut
o

m
at

io
n 

ut
ili

zi
ng

 
o

p
en

 g
lo

b
al

 IE
C

 6
18

50
 s

ta
nd

ar
d

s 
fo

r 
ap

p
lic

at
io

ns
 in

 u
til

iti
es

, i
nd

us
tr

ie
s,

 s
ol

ar
 

an
d

 w
in

d
 fa

rm
s

* 
H

ig
h 

Vo
lta

g
e 

D
ir

ec
t 

C
ur

re
nt

 (H
V

D
C

)
sy

st
em

s 
fo

r 
re

ne
w

ab
le

 p
ow

er
 in

te
gr

a-
tio

n 
an

d
 lo

ng
 d

is
ta

nc
e 

tr
an

sm
is

si
on

*
E

ne
rg

y 
st

o
ra

g
e 

b
at

te
ry

 a
p

p
lic

at
io

ns
 

B
re

ak
th

ro
ug

hs
 a

nd
 P

ilo
ts

In
 a

d
d

iti
on

, A
B

B
 c

on
tin

ue
s 

to
 s

ho
w

-
ca

se
 it

s 
co

lla
b

or
at

iv
e 

p
ar

tic
ip

at
io

n 
in

 
se

ve
ra

l m
aj

or
 a

w
ar

d
-w

in
ni

ng
 e

ne
rg

y 
sy

st
em

 p
ilo

ts
: 

M
o

re
 m

ic
ro

g
ri

d
s 

A
B

B
 is

 a
n 

ac
tiv

e 
p

ar
tic

ip
an

t 
in

 t
hi

s 
p

i-
lo

t 
p

ro
gr

am
 w

hi
ch

 s
p

an
s 

se
ve

n 
E

ur
op

e-
an

 c
ou

nt
rie

s 
an

d
 p

ro
vi

d
es

 a
rc

hi
te

ct
ur

e 
an

d
 p

ro
te

ct
io

n 
co

nt
ro

l s
ys

te
m

s.
 T

he
se

 
m

ic
ro

gr
id

s 
ar

e 
co

m
p

ris
ed

 o
f m

ed
iu

m
 o

r 
lo

w
-v

ol
ta

ge
 d

is
tr

ib
ut

io
n 

sy
st

em
s 

w
ith

 
d

is
tr

ib
ut

ed
 e

ne
rg

y 
so

ur
ce

s,
 s

to
ra

ge
 d

e-
vi

ce
s 

an
d

 c
on

tr
ol

la
b

le
 lo

ad
s,

 a
nd

 a
re

 in
-

te
rc

on
ne

ct
ed

 t
o 

th
e 

m
ai

n 
p

ow
er

 n
et

w
or

k 
in

 a
 c

on
tr

ol
le

d
, c

oo
rd

in
at

ed
 w

ay
. T

hi
s 

m
ic

ro
gr

id
 c

on
ce

p
t 

is
 a

 lo
gi

ca
l e

vo
lu

tio
n 

of
 s

im
p

le
 d

is
tr

ib
ut

io
n 

ne
tw

or
ks

 w
ith

 a
 

hi
gh

 p
en

et
ra

tio
n 

of
 d

is
tr

ib
ut

ed
 g

en
er

a-

A
 lo

w
 v

ol
ta

ge
 G

ai
d

ou
ro

m
an

tr
a 

m
ic

ro
gr

id
 d

ep
lo

ye
d

 in
 K

yt
hn

os
 Is

la
nd

, G
re

ec
e.

 
Fu

tu
re

 in
te

rc
on

ne
ct

io
n 

w
ith

 a
 p

ub
lic

 m
ed

iu
m

 v
ol

ta
ge

 g
rid

 is
 p

la
nn

ed
.



P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

24

to
ge

th
er

 w
ith

 t
he

 A
N

C
 fu

nc
tio

n 
an

d
 s

til
l 

gu
ar

an
te

e 
su

p
er

io
r 

so
un

d
 q

ua
lit

y,
 e

ns
ur

-
in

g 
>

10
0d

B
 S

N
R

 a
nd

 <
0.

1%
 T

H
D

. T
hi

s 
hi

gh
 a

ud
io

 q
ua

lit
y 

is
 a

 b
ig

 c
om

p
et

iti
ve

 
ad

va
nt

ag
e 

ov
er

 e
xi

st
in

g 
ac

tiv
e 

no
is

e 
ca

nc
el

la
tio

n 
so

lu
tio

ns
 w

hi
ch

 in
 m

an
y 

ca
se

s 
in

tr
od

uc
e 

ar
tifi

ci
al

 n
oi

se
 w

he
n 

b
e-

in
g 

ac
tiv

at
ed

. I
n 

ad
d

iti
on

, a
n 

in
no

va
tiv

e 
(p

at
en

t 
p

en
d

in
g)

 c
al

ib
ra

tio
n 

so
lu

tio
n 

re
-

m
ov

es
 t

he
 n

ee
d

 fo
r 

m
an

ua
l i

nt
er

ve
nt

io
n 

d
ur

in
g 

th
e 

m
an

uf
ac

tu
rin

g 
p

ro
ce

ss
 a

nd
 

im
p

ro
ve

s 
fie

ld
 r

el
ia

b
ili

ty
, a

vo
id

in
g 

ch
al

-
le

ng
es

 t
yp

ic
al

ly
 e

nc
ou

nt
er

ed
 in

 t
od

ay
’s

 
b

es
t 

in
 c

la
ss

 s
ol

ut
io

ns
.

Th
e 

A
S

35
01

 is
 a

va
ila

b
le

 in
 a

 2
4p

in
 

4x
4m

m
 Q

FN
 p

ac
ka

ge
; t

he
 A

S
35

02
 is

 
av

ai
la

b
le

 in
 a

 3
2p

in
 5

x5
m

m
 Q

FN
 p

ac
k-

ag
e.

 B
ot

h 
ar

e 
su

ita
b

le
 fo

r 
op

er
at

in
g 

en
vi

ro
nm

en
ts

 r
an

gi
ng

 fr
om

 -
20

°C
 t

o 
+

70
°C

. F
or

 p
ro

d
uc

t 
sp

ec
ifi

c 
in

fo
rm

a-
tio

n,
 t

o 
d

ow
nl

oa
d

 d
at

a 
sh

ee
ts

 a
nd

 o
th

er
 

d
oc

um
en

ta
tio

n,
 v

is
it 

w
w

w
.a

us
tr

ia
m

ic
ro

-
sy

st
em

s.
co

m
/a

ud
io

 .

w
w

w
.a

us
tr

ia
m

ic
ro

sy
st

em
s.

co
m

in
to

 m
us

ic
 p

la
ye

rs
 a

nd
 o

th
er

 p
or

ta
b

le
 

m
ul

tim
ed

ia
 e

q
ui

p
m

en
t.

 T
he

 h
ig

h 
le

ve
l o

f 
in

te
gr

at
io

n 
im

p
lie

s 
P

C
B

 a
re

a 
is

 r
ed

uc
ed

 
b

y 
at

 le
as

t 
50

%
 o

f c
om

p
ar

ab
le

 c
om

p
et

-
in

g 
so

lu
tio

ns
. T

he
 o

p
tim

iz
ed

 s
ys

te
m

 
ar

ch
ite

ct
ur

e 
en

ab
le

s 
an

 in
d

us
tr

y 
b

ea
tin

g,
 

lo
w

 p
ow

er
 c

on
su

m
p

tio
n 

w
hi

ch
 s

ig
ni

fi-
ca

nt
ly

 in
cr

ea
se

s 
th

e 
b

at
te

ry
 li

fe
 fo

r 
th

e 
en

d
-u

se
r.

O
liv

er
 to

ld
 m

e,
 “

E
sp

ec
ia

lly
 tr

av
el

le
rs

 
an

d 
co

m
m

ut
er

s 
kn

ow
 th

e 
in

flu
en

ce
 o

f 
am

bi
en

t n
oi

se
 o

n 
th

e 
lim

ita
tio

ns
 to

 re
al

ly
 

en
jo

y 
m

us
ic

 a
nd

 g
et

 th
e 

m
os

t o
ut

 o
f 

th
ei

r 
ph

on
e 

co
nv

er
sa

tio
ns

. B
y 

ef
fe

ct
iv

el
y 

re
du

ci
ng

 th
e 

ex
te

rn
al

 n
oi

se
 a

us
tr

ia
m

ic
ro

-
sy

st
em

s’
 A

S
35

01
 /

 A
S

35
02

 a
ct

iv
e 

no
is

e 
ca

nc
el

lin
g 

so
lu

tio
ns

 im
pr

ov
e 

dr
am

at
ic

al
ly

 
th

e 
dy

na
m

ic
 r

an
ge

 o
f t

he
 s

ou
nd

 p
la

yi
ng

 
th

ro
ug

h 
th

e 
he

ad
se

t, 
im

pl
yi

ng
 y

ou
 c

an
 

lis
te

n 
to

 c
on

ve
rs

at
io

ns
 a

nd
 m

us
ic

 w
ith

 
im

pr
ov

ed
 c

la
rit

y 
w

ith
ou

t h
av

in
g 

to
 tu

rn
 

up
 th

e 
vo

lu
m

e 
to

 u
nr

ea
so

na
bl

e 
le

ve
ls

. I
n 

fa
ct

 y
ou

 c
an

 o
ft

en
 e

ve
n 

tu
rn

 th
e 

vo
lu

m
e 

do
w

n.
 W

ith
 n

o 
co

m
pr

om
is

e 
be

tw
ee

n 
au

di
o 

qu
al

ity
 a

nd
 n

oi
se

 c
an

ce
lli

ng
 b

e-

ha
vi

ou
r, 

ou
r 

so
lu

tio
ns

 c
om

bi
ne

 s
up

er
io

r 
sy

st
em

 p
er

fo
rm

an
ce

, s
im

pl
ifi

ed
 m

an
u-

fa
ct

ur
in

g 
an

d 
in

no
va

tiv
e 

fe
at

ur
es

 w
ith

 lo
w

 
po

w
er

 c
on

su
m

pt
io

n,
 id

ea
l f

or
 p

or
ta

bl
e 

hi
gh

 q
ua

lit
y 

au
di

o 
ap

pl
ic

at
io

ns
”.

Th
es

e 
p

ro
d

uc
ts

 lo
ok

 t
o 

b
e 

a 
st

ep
 

fu
nc

tio
n 

im
p

ro
ve

m
en

t 
ov

er
 t

ra
d

iti
on

al
 

p
ro

d
uc

ts
 in

 t
hi

s 
fie

ld
. D

S
P

s 
ar

e 
of

te
n 

us
ed

 in
 t

hi
s 

m
ar

ke
t 

to
 ‘p

re
d

ic
t’

 t
he

 n
oi

se
 

p
at

te
rn

. B
ut

 w
ith

 t
he

se
 d

ev
ic

es
, t

he
re

 
ar

e 
no

 p
ot

en
tio

m
et

er
s 

to
 s

et
 a

t 
th

e 
fa

c-
to

ry
; n

o 
m

an
ua

l c
al

ib
ra

tio
n 

is
 n

ec
es

sa
ry

 
th

er
eb

y 
el

im
in

at
in

g 
a 

so
ur

ce
 o

f e
rr

or
. 

Th
er

e 
is

 a
 p

at
en

t-
p

en
d

in
g 

au
to

-c
al

ib
ra

-
tio

n 
fa

ci
lit

y 
b

ui
lt 

in
 a

nd
 w

ith
 n

o 
‘m

e-
ch

an
ic

al
’ p

ot
en

tio
m

et
er

s.
 T

hi
s 

re
su

lts
 in

 
a 

hi
gh

er
 le

ve
l o

f i
nt

eg
rit

y;
 t

he
se

 c
us

to
m

 
op

tim
iz

ed
 s

et
tin

gs
 w

ill
 n

ot
 g

o 
ou

t 
of

 b
al

-
an

ce
 d

ue
 t

o 
p

hy
si

ca
l v

ib
ra

tio
n.

Th
e 

A
S

35
01

 a
nd

 A
S

35
02

 a
re

 a
b

le
 t

o 
p

ro
vi

d
e 

up
 t

o 
34

m
W

 in
 s

in
gl

e 
en

d
ed

 
m

od
e 

an
d

 o
ve

r 
10

0m
W

 in
 B

TL
 in

to
 

16
O

hm
s 

lo
ud

sp
ea

ke
rs

 fr
om

 a
 1

.5
V

 s
up

-
p

ly
. T

he
 d

ev
ic

es
 o

ffe
r 

th
is

 p
er

fo
rm

an
ce

 

Th
e 

W
in

ne
r i

s:
 C

om
pa

ny
: F

ai
rc

hi
ld

 S
em

ic
on

du
ct

or
, A

rti
cl

e:
 “S

ol
ar

 P
ow

er
 S

hi
ne

s”
, A

ut
ho

r: 
Al

fre
d 

He
se

ne
r.

Th
e 

fo
ur

 fi
na

lis
ts

 (i
n 

al
ph

ab
et

ic
al

 o
rd

er
 b

y 
co

m
pa

ny
) a

re
: C

om
pa

ny
: C

oi
lc

ra
ft,

 A
rti

cl
e:

 
“D

es
ig

ni
ng

 fo
r E

ffi
ci

en
cy

 a
t t

he
 C

om
po

ne
nt

 L
ev

el
”, 

Au
th

or
: L

en
 C

ra
ne

 
 C

om
pa

ny
: L

in
ea

r T
ec

h-
no

lo
gy

, A
rti

cl
e:

 “S
ol

vin
g 

Cu
rre

nt
 S

ou
rc

e 
De

si
gn

 C
ha

lle
ng

es
”, 

Au
th

or
: R

ob
er

t D
ob

ki
n 

Co
m

pa
ny

: 
M

ic
ro

se
m

i, 
Ar

tic
le

: “
Si

C 
Im

pa
ct

s 
‘G

re
en

in
g’

 o
f P

ow
er

”, 
Au

th
or

s:
 P

hi
lip

 C
. Z

uk
 &

 B
ru

ce
 O

de
ki

rk
 

Co
m

pa
ny

: P
hi

lip
s 

Lu
m

ile
ds

, A
rti

cl
e:

 “A
vo

id
in

g 
Cu

rre
nt

 S
pi

ke
s 

w
ith

 L
ED

s”
, A

ut
ho

r: 
Pa

t G
oo

dm
an

.

Ed
uc

at
io

na
l D

on
at

io
n.

 A
 s

ig
ni

fic
an

t c
om

po
ne

nt
 o

f t
he

 2
00

9 
Gr

ee
nP

ow
er

 L
ea

de
rs

hi
p 

Aw
ar

ds
pr

og
ra

m
 is

 a
n 

ed
uc

at
io

na
l d

on
at

io
n,

 g
ive

n 
to

 th
e 

Eu
ro

pe
an

 E
ng

in
ee

rin
g 

Un
ive

rs
ity

 o
f c

ho
ic

e 
by

 
th

e 
ar

tic
le

 a
ut

ho
r. 

Th
is 

ye
ar

’s
 d

on
at

io
n 

is 
aw

ar
de

d 
to

: T
he

 In
st

itu
te

 o
f R

ob
ot

ic
s 

at
 th

e 
Un

ive
rs

ity
 

of
 M

ar
ib

or
, M

ar
ib

or
, S

lo
ve

ni
a.

 T
he

 U
ni

ve
rs

ity
 c

on
du

ct
s 

re
se

ar
ch

 o
n 

m
ot

io
n 

co
nt

ro
l s

ol
ut

io
ns

.

20
10

 G
re

en
Po

w
er

 L
ea

de
rs

hi
p 

Aw
ar

ds
. V

ot
in

g 
ha

s 
al

re
ad

y 
be

gu
n 

fo
r o

ur
 e

xp
an

de
d 

20
10

Gr
ee

nP
ow

er
 L

ea
de

rs
hi

p 
Aw

ar
ds

 P
ro

gr
am

 a
nd

 w
ill

 c
on

tin
ue

 th
ro

ug
h 

th
e 

Ap
ril

 2
01

0 
is

su
e 

of
 P

ow
er

 S
ys

te
m

s 
De

si
gn

 E
ur

op
e.

 If
 y

ou
 w

an
t t

o 
su

m
m

it 
ed

ito
ria

l c
on

te
nt

 o
n 

“e
ne

rg
y 

ef
fic

ie
nc

y”
 to

 b
e 

ju
dg

ed
 fo

r n
ex

t y
ea

rs
 p

ro
gr

am
, c

on
ta

ct
 C

lif
f K

ey
s,

 E
di

to
r-

in
-C

hi
ef

, 
cl

iff
.k

ey
s@

 p
ow

er
sy

st
em

sd
es

ig
n.

co
m

  F
or

 s
po

ns
or

sh
ip

 o
pp

or
tu

ni
tie

s,
 c

on
ta

ct
 

Ju
lia

 S
to

ck
s,

 P
ub

lis
he

r, 
ju

lia
@

po
w

er
sy

st
em

sd
es

ig
n.

co
m

.

20
09

 G
re

en
Po

w
er

 L
ea

de
rs

hi
p 

Aw
ar

ds
W

in
ne

rs
 a

nd
 F

in
al

is
ts

 A
nn

ou
nc

ed
 a

t P
CI

M
 E

ur
op

e
Fo

r t
he

 p
as

t y
ea

r t
he

 re
ad

er
s 

of
 P

ow
er

 S
ys

te
m

s 
De

si
gn

 E
ur

op
e 

ha
ve

 b
ee

n 
vo

tin
g 

fo
r t

he
 b

es
t 

ed
ito

ria
l c

on
tri

bu
tio

n 
in

 th
e 

ar
ea

 o
f “

en
er

gy
 e

ffi
ci

en
cy

”.
 T

he
 2

00
9 

Gr
ee

nP
ow

er
 L

ea
de

rs
hi

p 
Aw

ar
ds

 p
ro

gr
am

 h
as

 b
ee

n 
m

ad
e 

po
ss

ib
le

 b
y 

th
e 

fin
an

ci
al

 c
on

tri
bu

tio
ns

 o
f o

ur
 tw

o 
Go

ld
 

Sp
on

so
rs

: I
nt

er
si

l a
nd

 L
in

ea
r T

ec
hn

ol
og

y.

C
O

V
E

R
 S

TO
R

Y

25
w

w
w

.p
ow

er
sy

st
em

sd
es

ig
n.

co
m

Th
es

e 
co

m
p

on
en

ts
 a

re
 a

lre
ad

y 
av

ai
la

b
le

 a
nd

 v
en

d
or

s 
ha

ve
 t

rie
d

 t
o 

m
ak

e 
th

ei
r 

ne
w

 P
oE

+
 m

ag
ne

tic
s 

an
d

 
ch

ip
s 

si
m

p
le

 d
ro

p
-i

n 
re

p
la

ce
m

en
ts

 
fo

r 
80

2.
3a

f c
om

p
on

en
ts

 a
s 

m
uc

h 
as

 
p

ra
ct

ic
al

. B
ut

 u
nf

or
tu

na
te

ly
, u

p
gr

ad
in

g 
a 

P
S

E
 d

es
ig

n 
fo

r 
P

oE
+

 w
ill

 r
ar

el
y 

b
e 

as
 

si
m

p
le

 a
s 

ch
an

gi
ng

 t
he

 b
ill

 o
f m

at
er

ia
ls

; 
us

ua
lly

, s
ig

ni
fi c

an
t 

P
C

B
 la

yo
ut

 c
ha

ng
es

 
ar

e 
ne

ed
ed

.

Fo
r 

ex
am

p
le

, d
es

ig
ns

 t
ha

t 
us

e 
d

is
cr

et
e 

E
th

er
ne

t 
m

ag
ne

tic
s 

m
ay

 n
ee

d
 

la
yo

ut
 c

ha
ng

es
. T

he
 t

ra
ce

s 
th

at
 c

ar
ry

 
gi

ga
b

it 
E

th
er

ne
t 

d
at

a 
an

d
 p

ow
er

 fr
om

 
th

e 
R

J4
5 

co
nn

ec
to

rs
 t

o 
th

e 
tr

an
sf

or
m

er
s 

m
us

t 
ha

ve
 c

on
tr

ol
le

d
 im

p
ed

an
ce

s,
 b

ut
 

al
so

 m
us

t 
b

e 
he

av
y 

en
ou

gh
 t

o 
ca

rr
y 

St
an

da
rd

iz
ed

 P
SE

 m
od

ul
e 

si
m

pl
ifi 

es
 sw

itc
h 

de
si

gn
Th

e 
IE

E
E

 is
 c

lo
se

 t
o 

co
m

p
le

tin
g 

th
e 

P
oE

+
 s

ta
nd

ar
d

 a
nd

 n
et

w
or

k 
eq

ui
p

m
en

t 
m

ak
er

s 
ar

e 
ru

sh
in

g 
to

 

up
gr

ad
e 

th
ei

r 
d

es
ig

ns
, b

ut
 m

ak
in

g 
th

e 
tr

an
si

tio
n 

ca
n 

b
e 

ch
al

le
ng

in
g.

 A
 n

ew
 in

d
us

tr
y-

st
an

d
ar

d
 P

S
E

 

m
od

ul
e 

m
ak

es
 t

he
 jo

b
 a

 lo
t 

ea
si

er
, r

ed
uc

es
 t

im
e-

to
-m

ar
ke

t,
 a

nd
 s

im
p

lifi
 e

s 
te

st
in

g.

B
y 

A
lis

on
 S

te
er

, P
ro

d
uc

t 
M

ar
ke

tin
g 

M
an

ag
er

, 

M
ix

ed
 S

ig
na

l P
ro

d
uc

ts
 fo

r 
Li

ne
ar

 T
ec

hn
ol

og
y 

C
or

p
., 

M
ilp

ita
s,

 C
A

.

P
o

E
+

 is
 n

ea
rl

y 
he

re
T

he
 P

o
w

er
 o

ve
r 

E
th

er
ne

t 
(P

o
E

) 
m

ar
ke

t 
ha

s 
g

ro
w

n 
tr

em
en

d
o

us
ly

 o
ve

r 
th

e 
p

as
t 

fe
w

 y
ea

rs
. P

o
E

 h
as

 b
ec

o
m

e 
al

m
o

st
 u

b
iq

ui
to

us
, w

ith
 m

ill
io

ns
 o

f 
P

o
E

-
en

ab
le

d
 s

w
itc

he
s 

in
st

al
le

d
 a

ll 
o

ve
r 

th
e 

w
o

rld
.

Th
e 

p
rim

ar
y 

ap
p

lic
at

io
n 

of
 P

oE
 is

 
st

ill
 t

o 
re

m
ot

el
y 

p
ow

er
 IP

 t
el

ep
ho

ne
s 

an
d

 w
ire

le
ss

 a
cc

es
s 

p
oi

nt
s.

 E
ng

in
ee

rs
 

ha
ve

 d
re

am
ed

 o
f u

si
ng

 P
oE

 fo
r 

m
an

y 
ot

he
r 

ap
p

lic
at

io
ns

, b
ut

 t
oo

 o
ft

en
 t

he
se

 
d

re
am

s 
ha

ve
 b

ee
n 

fr
us

tr
at

ed
 b

y 
th

e 
sm

al
l a

m
ou

nt
 o

f a
va

ila
b

le
 p

ow
er

. U
nd

er
 

th
e 

or
ig

in
al

 IE
E

E
 8

02
.3

af
 s

ta
nd

ar
d

, a
 

P
ow

er
ed

 D
ev

ic
e 

(P
D

) c
ou

ld
 o

nl
y 

d
ra

w
 

up
 t

o 
12

.9
5W

.

Th
e 

IE
E

E
 is

 a
b

ou
t 

to
 im

p
ro

ve
 t

he
 

si
tu

at
io

n 
w

ith
 t

he
 e

ag
er

ly
 a

nt
ic

ip
at

ed
 

80
2.

3a
t 

re
vi

si
on

 (s
om

et
im

es
 c

al
le

d
 

P
oE

+
) t

ha
t 

is
 n

ea
rin

g 
co

m
p

le
tio

n.
 T

hi
s 

la
te

st
 r

ev
is

io
n 

w
ill

 in
cr

ea
se

 t
he

 p
ow

er
 

lim
it,

 a
llo

w
in

g 
a 

P
D

 t
o 

d
ra

w
 u

p
 t

o 
25

.5
W

, 
an

d
 w

ill
 o

p
en

 t
he

 d
oo

r 
to

 a
 h

os
t 

of
 h

ig
h 

vo
lu

m
e 

ap
p

lic
at

io
ns

 s
uc

h 
as

 P
an

-Z
oo

m
-

Ti
lt 

(P
Z

T)
 c

am
er

as
, m

ul
tim

ed
ia

 k
io

sk
s,

 
in

d
us

tr
ia

l c
on

tr
ol

le
rs

, a
nd

 la
p

to
p

 b
at

te
ry

 
ch

ar
ge

rs
.

M
ak

in
g

 t
he

 t
ra

ns
it

io
n 

to
 P

o
E

+
Th

e 
ch

al
le

ng
e 

no
w

 is
 fo

r 
P

ow
er

 S
ou

rc
in

g 
E

q
ui

p
m

en
t 

(P
S

E
) 

m
an

uf
ac

tu
re

rs
 t

o 
ge

t 
th

os
e 

hi
gh

-p
ow

er
 

P
oE

+
 p

or
ts

 in
to

 t
he

 fi 
el

d
 r

ap
id

ly
. H

ig
h-

p
ow

er
 P

D
s 

w
on

’t 
b

ec
om

e 
co

m
m

on
p

la
ce

 
un

til
 h

ig
h-

p
ow

er
 P

S
E

 p
or

ts
 a

re
 w

id
el

y 
av

ai
la

b
le

.

U
p

gr
ad

in
g 

an
 e

xi
st

in
g 

P
S

E
 d

es
ig

n 
fo

r 
P

oE
+

 r
eq

ui
re

s:
• 

Im
p

ro
ve

d
 E

th
er

ne
t 

m
ag

ne
tic

s 
th

at
 

ca
n 

ta
ke

 m
or

e 
b

ia
s 

cu
rr

en
t 

w
ith

ou
t 

in
cr

ea
se

d
 b

it 
er

ro
r 

ra
te

s 
at

 fu
ll 

gi
ga

b
it 

lin
e 

ra
te

.
• 

N
ew

 P
S

E
 c

on
tr

ol
le

r 
ch

ip
s 

w
ith

 
hi

gh
er

 c
ut

of
f c

ur
re

nt
 t

hr
es

ho
ld

s.
• 

D
ep

en
d

in
g 

on
 w

hi
ch

 c
on

tr
ol

le
r 

ch
ip

 
is

 u
se

d
, l

ar
ge

r 
M

O
S

FE
Ts

 w
ith

 la
rg

er
 S

af
e 

O
p

er
at

in
g 

A
re

as
 (S

O
A

) m
ay

 b
e 

ne
ed
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.

• 
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rg
er
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ai

n 
p
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p
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.
• 

M
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ne
ou

s 
co

m
p

on
en
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 s

uc
h 

as
 c
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ne

ct
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 fu

se
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 c
om

m
on
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od

e 
ch
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, t
ra
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ie

nt
 v

ol
ta

ge
 s

up
p
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or
 

d
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, c
ur
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en
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es
is
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, a
nd

 
E

M
I fi
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er

s 
m

ay
 n
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d
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o 

b
e 
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ed

 fo
r 
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 c
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nt
s.
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P
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P
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m
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 b
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Lo

w
er
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em
b
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t 

co
st

s.
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P
S

E
-I

C
M
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b
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y 
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d
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b
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co
st

, b
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s 

b
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efi
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g 

te
st
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s 
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 n
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 b
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ed
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ig
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 d
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ro
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h 
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d
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t 
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 c
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ll 
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e 
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 d
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b
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a 
m
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im
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ne
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ou

ld
 n
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d

 t
o 
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rif

y 
b
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d

et
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n,

 c
la

ss
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ca
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n,
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nd
 

d
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ec
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se
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in
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 A
ll 
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fu

nc
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ns
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e 

p
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d
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E
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C
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 t
es

tin
g 
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q
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d
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ld

 b
e 
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er
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e 
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e 
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en
t 
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 b
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er
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n 
th
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P

S
E
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C

M
 is
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ffe
d
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n 
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e 

b
oa
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ou
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et
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m
p

le
te
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ve
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ge
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ru
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in

g 
E

th
er

ne
t 
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fic
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ll 
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e 
p
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P

S
E

-
IC

M
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le

d
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w
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n 
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is

 a
d

d
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 b
us
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 c
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n 
m

an
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en
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st
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m
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, P

S
E
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C

M
s 

ar
e 
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la
b

le
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t 
th

e 
P

S
E

 e
le

ct
ro
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e 
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m

e 
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ot
p
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t.

 T
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m

ea
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w
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h 
m
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 c
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 d
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n 
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 P
oE
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en
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w
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h,
 a
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w

itc
h 
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ou
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P
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n 
b
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; t
he
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 d

iff
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en
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ng
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E
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 s
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p

le
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y 
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m

p
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ie
s 

ar
e 

p
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p
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in
g 
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un
ch
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w
 P

oE
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p

ro
d

uc
ts
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en
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he
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d
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ig
ne
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e 

a 
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ng
 li

st
 o
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hn
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al
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le
ng
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 c
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d
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m
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t,
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d
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b
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 c
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 d
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f p
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vi
ou

s 
m
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e 
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 o
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d
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d
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 b

ot
h 
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 b
y 
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e 

ne
w

 P
oE

Te
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d
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d
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d

: M
ul
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, w
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P

S
E
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y 
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 c
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t 
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r 
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e 
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m

p
et
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ol

og
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va
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w
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 d
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co
st

s 
d
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ev
en

 fu
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 c
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 p
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 d
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S

E
 c
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d
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A
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d
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g 
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en
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st
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O

S
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. W
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 m
or
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s 

a 
un
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r 
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b
ac

k 
fe
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e 
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 p

ro
te
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s 
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e 
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t 
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ul
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; w

ith
ou

t 
th
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 fe

at
ur
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 la
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M

O
S

FE
Ts

 w
ith

 b
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ge
r 

S
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e 
O

p
er
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in
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A

re
a 
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O

A
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 b
e 

ne
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o 
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p
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t 
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e 
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 c

ur
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 r
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P
S

E
-I

C
M
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d
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Th
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e 
d
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s,

 s
w

itc
h 

d
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ig
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 fa

ce
 

m
an
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h 
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g 
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le
ng
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ll 

of
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 d
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l a
nd

 s
of

tw
ar

e 
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s 

ar
e 
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iffi

cu
lt 

en
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, w

ith
ou

t 
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vi
ng

 t
o 

w
or

ry
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an
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og

 is
su
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. F

or
 e

xa
m

p
le

, 
hi

p
ot
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M
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U

L 
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rt
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n,
 li
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in
g 
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e 
p

ro
te
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t 

d
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si
p

at
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n 
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he
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 p
ro

b
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 p
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m
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 p
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uc
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 d
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b
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b
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f c
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 c
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P
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b
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 d
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p
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 d
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 p
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p
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 c
o

st
 is

su
e

O
f c

ou
rs

e 
co

st
 is

 k
in

g 
in

 t
he

 n
et
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d
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ne
rs

 
m
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S

E
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C
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, b
ut
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m
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d

es
ig
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r 
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d
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l c
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p
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d
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 d
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E
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 d
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 t
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 c
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 d
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 m
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 k
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d
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g 
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 t
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p
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w

 c
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t 
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 c
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e 

d
iffi

cu
lt 

to
 u

se
 

th
at

 c
hi

p
 in

 t
he

 d
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 b
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 c
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 c
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 m
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 b
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 p
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, d
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p

ow
er

 s
up

p
lie

s,
 t

he
re

 a
re

 n
ew

 p
ow

er
 

m
od

ul
es

 s
uc

h 
as

 t
he

 F
P

P
06

R
00

1.
 T

hi
s 

d
ev

ic
e 

in
cl

ud
es

 t
w

o 
lo

w
 R

D
S

(o
n)
 t

re
nc

h 
M

O
S

FE
Ts

 a
nd

 a
 h

ig
h 

cu
rr

en
t 

ga
te

 d
riv

er
, 

op
tim

iz
ed

 t
o 

sy
nc

hr
on

ou
s 

re
ct

ifi
ca

tio
n 

ap
p

lic
at

io
ns

. I
ts

 p
ac

ka
ge

 r
es

is
ta

nc
e 

is
 

fa
r 

le
ss

 t
ha

n 
th

at
 o

f a
 s

ta
nd

ar
d

 d
is

cr
et

e 
p

ac
ka

ge
. W

ith
 r

ed
uc

ed
 t

ot
al

 o
n-

re
si

s-
ta

nc
e,

 d
em

o 
b

oa
rd

 t
es

t 
re

su
lts

 s
ho

w
 t

he
 

ne
w

 d
ev

ic
e 

ca
n 

im
p

ro
ve

 t
he

 e
ffi

ci
en

cy
 

b
y 

1%
. T

he
se

 in
no

va
tiv

e 
p

ow
er

 s
em

i-
co

nd
uc

to
rs

 a
re

 a
b

le
 t

o 
re

lie
ve

 d
es

ig
n-

er
s’

 h
ea

d
ac

he
s 

in
 m

ak
in

g 
m

or
e 

ef
fic

ie
nt

 
sy

st
em

s.

w
w

w
.f

ai
rc

hi
ld

se
m

i.c
o

m

d
es

ig
ne

rs
 c

an
 im

p
ro

ve
 t

he
 e

ffi
ci

en
cy

 b
y 

se
ve

ra
l p

er
ce

nt
ag

e 
p

oi
nt

s 
w

hi
le

 e
lim

i-
na

tin
g 

m
an

y 
co

m
p

on
en

ts
. N

ow
, t

he
re

 
ar

e 
m

an
y 

re
se

ar
ch

 p
ro

je
ct

s 
to

 b
rin

g 
S

iC
 

JF
E

T 
an

d
 e

ve
n 

S
iC

 M
O

S
FE

T 
in

to
 r

ea
l 

w
or

ld
.

A
 d

ra
w

b
ac

k 
of

 S
iC

 b
as

ed
 d

ev
ic

es
 is

 
co

st
, b

ut
 t

he
 p

ric
e 

ga
p

 is
 q

ui
ck

ly
 g

et
tin

g 
sm

al
le

r. 
In

no
va

tiv
e 

ne
w

 s
ili

co
n 

d
ev

ic
es

 
al

so
 e

na
b

le
 b

et
te

r 
p

ow
er

 c
on

ve
rs

io
n 

ef
fic

ie
nc

y.
 G

oo
d

 e
xa

m
p

le
s 

in
 t

he
 a

re
a 

of
 h

ig
h 

vo
lta

ge
 d

ev
ic

es
 a

re
 F

ie
ld

-S
to

p
 

IG
B

Ts
 a

nd
 c

ha
rg

e-
co

m
p

en
sa

te
d

 M
O

S
-

FE
Ts

. T
he

 F
ie

ld
-S

to
p

 IG
B

Ts
 h

av
e 

ev
en

 
lo

w
er

ed
 V

C
E

(s
at

), 
a 

vo
lta

ge
 d

ro
p

 a
cr

os
s 

th
e 

sw
itc

h 
at

 o
n-

st
at

e,
 a

nd
 p

er
fe

ct
ly

 fi
t 

fo
r 

m
ot

or
 d

riv
es

 a
nd

 in
d

uc
tio

n 
he

at
in

g 
ap

p
lic

at
io

ns
. F

as
te

r 
sw

itc
hi

ng
 v

er
si

on
s 

of
 t

he
 F

ie
ld

-S
to

p
 IG

B
Ts

 a
re

 b
ei

ng
 in

tr
o-

d
uc

ed
 t

oo
. D

ee
p

-t
re

nc
h 

fil
lin

g 
M

O
S

FE
Ts

 
ut

ili
zi

ng
 c

ha
rg

e-
co

m
p

en
sa

tio
n 

th
eo

ry
 

ha
ve

 u
ltr

a 
lo

w
 R

D
S

(o
n)
 a

nd
 e

xt
re

m
el

y 
fa

st
 

sw
itc

hi
ng

 s
p

ee
d

. T
he

ir 
R

D
S

(o
n)
 is

 le
ss

 t
ha

n 
on

e 
fo

ur
th

 o
f s

ta
nd

ar
d

 p
ow

er
 M

O
S

FE
Ts

. 
Th

is
 is

 t
he

 a
lm

os
t 

id
ea

l s
w

itc
h,

 a
nd

 
gr

ea
tly

 im
p

ro
ve

s 
th

e 
ef

fic
ie

nc
y 

of
 p

ow
er

 
su

p
p

lie
s.

Fi
g.

 1
 s

ho
w

s 
sp

ec
ifi

c 
R

D
S

(o
n)
 im

p
ro

ve
-

m
en

t 
of

 h
ig

h 
vo

lta
ge

 p
ow

er
 M

O
S

FE
T.

 
M

or
e 

ac
tiv

e 
ce

lls
 in

 t
he

 s
am

e 
ar

ea
 

al
lo

w
s 

a 
sm

al
le

r 
ch

ip
 s

iz
e 

fo
r 

a 
gi

ve
n 

R
D

S
(o

n)
 v

al
ue

, w
hi

ch
 m

ea
ns

 a
 m

or
e 

co
st

-
ef

fic
ie

nt
 d

ev
ic

e.
 It

 a
ls

o 
p

ro
vi

d
es

 m
uc

h 
sm

al
le

r 
p

ar
as

iti
c 

in
p

ut
 c

ap
ac

ita
nc

e.
 

Th
is

 is
 r

ea
lly

 im
p

or
ta

nt
 t

o 
hi

gh
ly

 e
ffi

ci
en

t 
sw

itc
hi

ng
 p

ow
er

 s
up

p
lie

s 
as

 t
he

 li
gh

t 
lo

ad
 e

ffi
ci

en
cy

 is
 t

ak
in

g 
p

rio
rit

y 
w

ith
 t

he
 

ne
w

 e
ffi

ci
en

cy
 g

ui
d

el
in

es
.

N
ew

 p
ac

ka
ge

 d
ev

el
op

m
en

ts
 a

re
 

us
ua

lly
 r

el
at

ed
 t

o 
co

m
p

on
en

t 
in

te
gr

a-
tio

n 
w

hi
le

 p
ac

ka
ge

s 
fo

r 
d

is
cr

et
e 

p
ow

er
 

se
m

ic
on

d
uc

to
rs

 a
re

 fo
cu

se
d

 o
n 

co
st

 
re

d
uc

tio
n.

 In
te

gr
at

in
g 

co
m

p
on

en
ts

 in
to

 
a 

si
ng

le
 p

ac
ka

ge
 r

ed
uc

es
 b

oa
rd

 s
p

ac
e,

 
of

fe
rs

 a
 s

m
al

le
r 

nu
m

b
er

 o
f c

om
p

on
en

ts
, 

ac
ce

le
ra

te
s 

tim
e-

to
-m

ar
ke

t,
 p

ro
vi

d
es

 
hi

gh
er

 r
el

ia
b

ili
ty

 a
nd

 e
nh

an
ce

d
 p

er
fo

r-
m

an
ce

.

S
ub

se
q

ue
nt

ly
, t

he
se

 b
en

efi
ts

 h
el

p
 t

o 
re

d
uc

e 
th

e 
ov

er
al

l c
os

t 
of

 t
he

 s
ys

te
m

. 
Th

is
 in

te
gr

at
ed

 s
ol

ut
io

n 
ha

s 
re

d
uc

ed
 

p
ar

as
iti

c 
co

m
p

on
en

ts
 t

ha
t 

ca
n 

b
e 

p
ro

b
le

m
at

ic
 d

ur
in

g 
hi

gh
 fr

eq
ue

nc
y 

sw
itc

hi
ng

 t
ra

ns
iti

on
. A

s 
th

er
e 

ar
e 

fe
w

er
 

co
m

p
on

en
ts

 t
o 

b
e 

te
st

ed
 a

nd
 m

an
uf

ac
-

tu
re

r 
sc

re
en

s 
al

l d
ef

ec
tiv

e 
p

ar
ts

 d
ur

in
g 

p
ro

d
uc

tio
n,

 p
ow

er
 s

up
p

ly
 d

es
ig

ne
rs

 c
an

 
ge

t 
m

or
e 

re
lia

b
le

 d
ev

ic
e 

fo
r 

th
ei

r 
sy

st
em

. 

Th
e 

sh
ip

p
in

g 
an

d
 q

ua
lit

y 
re

co
rd

s 
of

 
m

od
ul

e 
p

ro
d

uc
ts

 s
ho

w
 a

 d
ec

re
as

e 
in

 
sy

st
em

-l
ev

el
 fa

ilu
re

 r
at

es
. T

he
rm

al
 c

on
-

si
d

er
at

io
n 

is
 a

no
th

er
 im

p
or

ta
nt

 fa
ct

or
 in

 
th

e 
in

te
gr

at
ed

 s
ol

ut
io

n 
b

ec
au

se
 m

ul
tip

le
 

p
ow

er
 c

om
p

on
en

ts
 a

re
 c

lo
se

ly
 lo

ca
te

d
 

in
 a

 s
in

gl
e 

p
ac

ka
ge

. T
hi

s 
ca

n 
b

e 
d

on
e 

th
ro

ug
h 

se
le

ct
in

g 
op

tim
iz

ed
 p

ow
er

 d
e-

vi
ce

s,
 s

ub
st

ra
te

 m
at

er
ia

l a
nd

 s
iz

e,
 a

nd
 

in
te

rn
al

 la
yo

ut
. 

Fi
g.

 2
 s

ho
w

s 
th

er
m

al
 s

im
ul

at
io

n 
re

su
lt 

fo
r 

tw
o 

d
iff

er
en

t i
nt

er
na

l d
es

ig
ns

. T
he

 
th

er
m

al
 p

er
fo

rm
an

ce
 h

as
 im

pr
ov

ed
 b

y 
m

od
ify

in
g 

th
e 

di
e 

at
ta

ch
 p

ad
. S

in
ce

 
th

er
m

al
 c

ha
ra

ct
er

is
tic

s 
pa

ra
m

et
er

s 
ar

e 
af

fe
ct

ed
 b

y 
ap

pl
ic

at
io

n 
en

vi
ro

nm
en

t, 
it 

is
 

im
po

rt
an

t t
o 

ve
rif

y 
th

er
m

al
 p

er
fo

rm
an

ce
 

Fi
gu

re
2:

 T
he

rm
al

 c
ha

ra
ct

er
is

tic
 a

na
ly

si
s 

w
ith

 v
ar

io
us

 d
es

ig
ns

.



P
ow

er
 S

ys
te

m
s 

D
es

ig
n 

E
ur

op
e 

   
 J

un
e 

20
09

58
59

w
w

w
.p

ow
er

sy
st

em
sd

es
ig

n.
co

m

S
p

ec
ia

l R
ep

o
rt

 –
 G

re
en

 P
o

w
er

S
p

ec
ia

l R
ep

o
rt

 –
 G

re
en

 P
o

w
er

m
ad

e 
fr

om
 in

d
uc

to
rs

 a
nd

 c
ap

ac
ito

rs
 

sm
oo

th
 t

he
 o

ut
p

ut
 p

ro
vi

d
in

g 
a 

cl
ea

n 
D

C
 

vo
lta

ge
. T

he
 o

ut
p

ut
 is

 m
on

ito
re

d
 b

y 
a 

co
nt

ro
lle

r 
an

d
 t

he
 s

w
itc

hi
ng

 o
f t

he
 F

E
Ts

 
is

 m
od

ifi
ed

 t
o 

ke
ep

 t
he

 o
ut

p
ut

 s
te

ad
y 

ov
er

 lo
ad

 a
nd

 in
p

ut
 c

ha
ng

es
.  

Th
e 

FE
Ts

, i
nd

uc
to

rs
 a

nd
 c

ap
ac

ito
rs

 
ar

e 
al

l s
el

ec
te

d
 t

o 
m

ee
t 

th
e 

lo
ad

 s
p

ec
ifi

-
ca

tio
ns

 a
nd

 o
nc

e 
in

 t
he

 c
irc

ui
t 

ar
e 

fix
ed

 
– 

th
ei

r 
va

lu
es

 c
an

no
t 

b
e 

d
yn

am
ic

al
ly

 
ch

an
ge

d
. S

o 
if 

th
e 

lo
ad

 d
ro

p
s 

b
el

ow
 t

he
 

d
es

ig
n 

ta
rg

et
, e

ne
rg

y 
w

ill
 b

e 
lo

st
 in

 t
he

 
sy

st
em

 d
ue

 t
o 

lo
ss

es
 in

 t
he

se
 c

om
p

o-
ne

nt
s.

 O
ne

 s
ol

ut
io

n 
is

 t
o 

b
ui

ld
 a

 m
ul

ti-
p

ha
se

 c
on

ve
rt

er
. I

n 
hi

gh
 c

ur
re

nt
 p

ow
er

 
su

p
p

lie
s 

(li
ke

 t
ho

se
 fo

un
d

 in
 P

C
 m

ot
he

r 
b

oa
rd

s 
th

at
 s

up
p

ly
 t

he
 c

or
e 

vo
lta

ge
 t

o 
th

e 
p

ro
ce

ss
or

), 
it 

is
 v

er
y 

co
m

m
on

 t
o 

cr
ea

te
 3

 o
r 

4 
p

ow
er

 s
up

p
lie

s 
th

at
 w

or
k 

to
ge

th
er

 –
 e

ac
h 

ta
ki

ng
 t

ur
ns

 t
o 

su
p

p
ly

 
cu

rr
en

t 
to

 t
he

 lo
ad

.  

Th
e 

b
ea

ut
y 

of
 t

hi
s 

to
p

ol
og

y 
is

 t
ha

t 
w

he
n 

lo
ad

s 
ar

e 
re

d
uc

ed
, p

ha
se

s 
ca

n 
b

e 
tu

rn
ed

 o
ff 

an
d

 t
he

 r
em

ai
ni

ng
 p

ha
se

s 
ex

p
an

d
ed

 t
o 

co
ve

r 
fo

r 
th

e 
m

is
si

ng
 o

ne
 

(s
ee

 fi
gu

re
 1

). 
 

Th
is

 a
d

d
s 

co
m

p
lic

at
io

n 
to

 t
he

 p
ow

er
 

su
p

p
ly

 fo
r 

m
ak

in
g 

su
re

 t
he

 o
ut

p
ut

 n
ev

er
 

va
rie

s 
d

ur
in

g 
th

e 
tr

an
si

tio
n 

of
 d

ro
p

p
in

g 
or

 a
d

d
in

g 
p

ha
se

s.
 A

ll 
th

e 
p

ow
er

 c
on

-
ve

rt
er

s 
ru

n 
ne

ar
 t

he
ir 

p
ea

k 
ef

fic
ie

nc
ie

s 
or

 t
he

y 
ar

e 
tu

rn
ed

 o
ff.

 E
xp

an
d

in
g 

th
is

 
id

ea
 t

o 
th

e 
la

rg
e 

D
C

 b
us

 s
up

p
lie

s 
no

w
 

al
lo

w
s 

th
e 

b
la

d
e 

se
rv

er
s 

to
 r

un
 e

ffi
ci

en
tly

 
ov

er
 a

 w
id

e 
ra

ng
e 

of
 lo

ad
in

g.
 H

ow
ev

er
, 

p
ow

er
 s

up
p

lie
s 

ar
e 

b
ec

om
in

g 
in

cr
ea

s-
in

gl
y 

m
or

e 
co

m
p

le
x 

to
 a

d
d

re
ss

 t
he

se
 

d
yn

am
ic

 lo
ad

s.

T
he

 Im
p

ac
t 

to
 In

fr
as

tr
uc

tu
re

A
s 

in
 t

he
 c

as
e 

of
 t

he
 p

ow
er

 s
up

p
lie

s,
 

th
e 

co
m

m
un

ic
at

io
ns

 in
fr

as
tr

uc
tu

re
 t

ha
t 

ca
rr

ie
s 

th
e 

in
fo

rm
at

io
n 

is
 a

ls
o 

af
fe

ct
ed

.  
E

ac
h 

b
la

d
e 

co
m

m
un

ic
at

es
 v

ia
 o

ne
 o

r 
m

or
e 

gi
ga

b
it 

E
th

er
ne

t 
co

nn
ec

tio
ns

 t
o 

a 
sw

itc
h.

 T
he

 p
hy

si
ca

l l
ay

er
 d

ev
ic

es
 in

 
b

ot
h 

th
e 

se
rv

er
 a

nd
 t

he
 s

w
itc

h 
co

ns
um

e 
m

an
y 

w
at

ts
 o

f p
ow

er
 e

ac
h 

an
d

 c
an

 a
d

d
 

up
 q

ui
ck

ly
. I

f a
 b

la
d

e 
is

 p
la

ce
d

 in
 s

ta
nd

-
b

y,
 t

he
 p

hy
s 

ar
e 

ty
p

ic
al

ly
 n

ot
 p

ow
er

ed
 

d
ow

n 
– 

th
e 

lin
ks

 a
re

 m
ai

nt
ai

ne
d

, b
ut

 
th

e 
tr

af
fic

 h
as

 s
to

p
p

ed
. I

n 
m

os
t 

ca
se

s,
 

th
is

 d
oe

s 
no

t 
d

ra
m

at
ic

al
ly

 r
ed

uc
e 

th
e 

en
er

gy
 c

on
su

m
ed

 b
y 

th
e 

P
H

Y
 s

in
ce

 it
 is

 
st

ill
 r

eq
ui

re
d

 t
o 

m
ai

nt
ai

n 
th

e 
lin

k.
 E

ve
n 

if 
th

e 
se

rv
er

 s
id

e 
P

H
Y

 is
 p

ow
er

ed
 o

ff,
 

th
e 

sw
itc

h 
si

d
e 

P
H

Y
 m

us
t 

re
m

ai
n 

on
 t

o 

m
ov

ed
 o

n 
to

 o
th

er
 t

hi
ng

s.

B
ut

 t
ha

t’s
 n

ot
 t

he
 c

as
e 

an
ym

or
e.

  
W

ha
t 

ha
p

p
en

s 
w

he
n 

yo
u 

d
ow

nl
oa

d
 a

 
m

us
ic

 v
id

eo
? 

Th
e 

se
rv

er
 n

o 
lo

ng
er

 s
im

-
p

ly
 p

ro
vi

d
es

 a
 w

eb
 p

ag
e 

an
d

 m
ov

es
 o

n.
  

It 
is

 n
ow

 a
ct

iv
el

y 
en

ga
ge

d
 in

 m
ov

in
g 

a 
40

 m
eg

ab
yt

e 
fil

e 
to

 y
ou

r 
m

ac
hi

ne
. A

d
d

 
an

 e
m

b
ed

d
ed

 p
la

ye
r 

ob
je

ct
 in

 t
he

 w
eb

 
p

ag
e,

 a
nd

 n
ow

 t
he

 s
er

ve
r 

is
 s

tr
ea

m
in

g 
th

e 
vi

d
eo

 –
 r

ea
l t

im
e 

– 
to

 t
he

 c
lie

nt
. S

til
l, 

lo
ad

in
g 

ca
n 

b
e 

st
at

is
tic

al
ly

 m
on

ito
re

d
 

an
d

 t
he

 w
eb

si
te

s 
m

od
ifi

ed
 a

s 
th

is
 o

c-
cu

rs
. S

ite
s 

ca
n 

b
e 

m
ov

ed
 t

o 
d

ed
ic

at
ed

 
se

rv
er

s 
th

at
 o

nl
y 

ha
nd

le
 a

 s
in

gl
e 

d
om

ai
n 

as
 p

op
ul

ar
ity

 o
r 

d
em

an
d

 in
cr

ea
se

s.

Th
at

 w
as

 W
eb

 1
.0

.  
Th

e 
p

ro
b

le
m

 
to

d
ay

 w
ith

 W
eb

 2
.0

 is
 t

ha
t 

m
uc

h 
of

 w
ha

t 
w

e 
d

o 
is

 d
on

e 
at

 t
he

 s
er

ve
r 

si
d

e.
 F

or
 

ex
am

p
le

, G
oo

gl
e 

D
oc

s 
is

 a
 c

om
p

le
te

 
d

oc
um

en
t 

ed
iti

ng
 a

nd
 a

rc
hi

vi
ng

 s
ys

te
m

 
th

at
 li

ve
s 

on
 t

he
 s

er
ve

r 
si

d
e.

 It
 u

se
s 

th
e 

co
m

p
ut

er
’s

 b
ro

w
se

r 
as

 t
he

 u
se

r 
in

te
r-

fa
ce

 t
oo

l, 
b

ut
 v

er
y 

lit
tle

 o
f t

he
 c

lie
nt

 
re

so
ur

ce
s 

ar
e 

us
ed

. N
ow

 w
he

n 
p

eo
p

le
 

st
ar

t 
us

in
g 

th
e 

w
eb

, m
or

e 
is

 h
ap

p
en

in
g 

in
 t

he
 b

ac
kg

ro
un

d
. T

he
re

 is
 a

 g
re

at
 d

ea
l 

m
or

e 
in

te
ra

ct
io

n 
b

et
w

ee
n 

th
e 

se
rv

er
 

an
d

 t
he

 c
lie

nt
. T

hi
s 

ca
n 

w
ild

ly
 s

w
in

g 
th

e 
lo

ad
in

g 
of

 s
er

ve
rs

 a
nd

 le
ad

 t
o 

p
oo

r 
p

er
fo

rm
an

ce
 u

nl
es

s 
so

m
et

hi
ng

 is
 d

on
e 

to
 e

ns
ur

e 
ad

eq
ua

te
 r

es
ou

rc
es

.

Fi
nd

in
g

 a
 s

o
lu

ti
o

n
Th

e 
ol

d
 e

ne
rg

y-
in

ef
fic

ie
nt

 w
ay

 t
o 

m
ak

e 
su

re
 t

he
 s

ite
 w

as
 n

ev
er

 o
ve

rw
he

lm
ed

 
w

as
 t

o 
d

ed
ic

at
e 

st
at

is
tic

al
ly

 m
ax

im
um

 
lo

ad
ed

 r
es

ou
rc

es
 t

o 
a 

w
eb

 s
ite

’s
 d

o-
m

ai
n.

 M
os

t 
of

 t
he

 t
im

e,
 t

he
se

 s
er

ve
rs

 
m

ig
ht

 o
nl

y 
b

e 
ru

nn
in

g 
at

 4
0-

60
%

, b
ut

 
d

ur
in

g 
p

ea
k 

ho
ur

s 
th

e 
lo

ad
in

g 
w

ou
ld

 
ap

p
ro

ac
h 

10
0%

, b
ut

 t
he

 s
ite

 w
ou

ld
 c

on
-

tin
ue

 t
o 

w
or

k 
ef

fe
ct

iv
el

y.
 It

 w
as

 q
ui

ck
ly

 
re

co
gn

iz
ed

 t
ha

t 
m

os
t 

of
 t

he
 t

im
e 

th
e 

se
rv

er
s 

w
er

e 
no

t 
m

ax
ed

 o
ut

. T
he

y 
w

er
e 

si
m

p
ly

 w
or

ki
ng

 p
ar

t 
tim

e 
un

til
 t

he
 p

ea
k 

lo
ad

s 
oc

cu
rr

ed
 –

 t
he

 t
im

e 
th

is
 w

ou
ld

 
ha

p
p

en
 w

as
 n

ot
 a

lw
ay

s 
kn

ow
n.

 A
 n

ew
s 

si
te

 fo
r 

ex
am

p
le

 m
ay

 g
et

 a
 n

or
m

al
 le

ve
l 

of
 t

ra
ffi

c 
on

 a
ny

 g
iv

en
 d

ay
. A

 b
re

ak
in

g 
st

or
y 

co
ul

d
 o

ve
rw

he
lm

 t
he

 s
ite

 if
 e

ve
ry

-
on

e 
w

as
 c

he
ck

in
g 

fo
r 

p
ho

to
s 

or
 v

id
eo

 o
f 

th
e 

ev
en

t.

Th
e 

an
sw

er
 w

as
 t

o 
“v

irt
ua

liz
e”

 t
he

 
se

rv
er

s 
– 

th
at

 is
, c

re
at

e 
so

ft
w

ar
e 

th
at

 
lo

ok
s 

lik
e 

a 
d

ed
ic

at
ed

 s
er

ve
r, 

b
ut

 c
an

 
d

yn
am

ic
al

ly
 m

ov
e 

to
 m

or
e 

re
so

ur
ce

s 
on

 
th

e 
fly

 if
 r

eq
ui

re
d

. W
he

n 
th

e 
hi

gh
 lo

ad
s 

d
is

ap
p

ea
r, 

th
e 

so
ft

w
ar

e 
co

ul
d

 “
d

ow
n 

si
ze

” 
th

e 
se

rv
er

 b
y 

co
ns

ol
id

at
in

g 
m

or
e 

si
te

s 
to

 o
ne

 m
ac

hi
ne

 (a
 b

la
d

e 
in

 a
 m

od
-

er
n 

se
rv

er
). 

Th
e 

ot
he

r 
un

us
ed

 b
la

d
es

 
ca

n 
b

e 
p

la
ce

d
 in

to
 s

ta
nd

-b
y 

gr
ea

tly
 

re
d

uc
in

g 
th

e 
am

ou
nt

 o
f p

ow
er

 u
se

d
 

b
y 

th
e 

ce
nt

er
. T

hi
s 

ne
w

 id
ea

 a
llo

w
ed

 
se

rv
er

 fa
rm

s 
to

 c
ut

 e
ne

rg
y 

co
st

 b
y 

no
t 

on
ly

 r
ed

uc
in

g 
th

e 
p

ow
er

 c
on

su
m

ed
 b

y 
th

e 
se

rv
er

s,
 b

ut
 a

ls
o 

th
e 

H
VA

C
 c

os
ts

 o
f 

re
m

ov
in

g 
th

e 
he

at
. 

T
he

 Im
p

ac
t 

to
 S

er
ve

rs
 

Th
is

 w
as

 a
 g

re
at

 m
ov

e 
fo

rw
ar

d
 t

o-
w

ar
d

 “
gr

ee
ni

ng
 u

p
” 

d
at

a 
ce

nt
er

s 
an

d
 

se
rv

er
 fa

rm
s.

 E
ne

rg
y 

co
ns

um
p

tio
n 

w
as

 
re

d
uc

ed
, b

ut
 a

s 
so

 o
ft

en
 t

ru
e 

– 
th

e 
so

ft
w

ar
e 

af
fe

ct
s 

th
e 

ha
rd

w
ar

e 
(a

nd
 v

is
a 

ve
rs

a)
. W

ha
t 

ef
fe

ct
 d

id
 s

he
d

d
in

g 
lo

ad
 

ha
ve

 o
n 

th
e 

ha
rd

w
ar

e 
of

 t
he

 s
ys

te
m

 a
nd

 
th

e 
su

rr
ou

nd
in

g 
in

fr
as

tr
uc

tu
re

? 

Th
e 

fir
st

 p
la

ce
 t

o 
lo

ok
 is

 t
he

 b
la

d
e 

se
rv

er
 p

ow
er

 s
up

p
lie

s.
 T

yp
ic

al
ly

 in
 a

 
b

la
d

e 
se

rv
er

 t
he

re
 t

w
o 

re
d

un
d

an
t 

p
ow

er
 

su
p

p
lie

s 
th

at
 c

on
ve

rt
 t

he
 in

co
m

in
g 

ut
ili

ty
 

p
ow

er
 t

o 
a 

D
C

 b
us

. T
he

 b
us

 r
un

s 
th

e 
le

ng
th

 o
f t

he
 b

ac
kp

la
ne

 (w
he

re
 a

ll 
th

e 
b

la
d

es
 p

lu
g 

in
) a

nd
 e

ac
h 

b
la

d
e 

ha
s 

its
 

ow
n 

re
gu

la
to

rs
 fo

r 
p

ro
vi

d
in

g 
th

e 
co

rr
ec

t 
vo

lta
ge

s 
an

d
 c

ur
re

nt
s.

 In
 la

rg
er

 s
ys

te
m

s,
 

th
e 

D
C

 b
us

 m
ay

 r
un

 t
he

 h
ei

gh
t 

of
 t

he
 

ra
ck

 a
nd

 s
er

vi
ce

 m
an

y 
se

ts
 o

f b
la

d
es

 
st

ac
ke

d
 o

n 
to

p
 o

f t
he

 o
th

er
.

W
he

n 
p

ow
er

 s
up

p
lie

s 
ar

e 
d

es
ig

ne
d

, 
th

er
e 

is
 a

 s
p

ec
ifi

ca
tio

n 
re

q
ui

re
d

 w
hi

ch
 

is
 t

he
 t

ar
ge

t 
lo

ad
. T

hi
s 

te
lls

 t
he

 d
es

ig
ne

r 
w

he
re

 t
o 

p
la

ce
 t

he
 h

ig
he

st
 c

on
ve

rs
io

n 
ef

fic
ie

nc
y 

w
he

n 
ch

oo
si

ng
 c

om
p

on
en

ts
.  

Th
e 

d
es

ig
n 

eq
ua

tio
ns

 p
ro

vi
d

e 
th

e 
va

lu
es

 
of

 t
he

se
 c

om
p

on
en

ts
 w

he
re

 s
ys

te
m

 w
ill

 
w

or
k 

m
os

t 
ef

fic
ie

nt
ly

. I
t 

is
 a

 fi
xe

d
 p

oi
nt

, 
so

 m
ov

in
g 

th
e 

lo
ad

 u
p

 o
r 

d
ow

n 
(m

os
tly

 
d

ow
n)

 w
ill

 c
ha

ng
e 

th
e 

ef
fic

ie
nc

y 
cu

rv
e.

  
If 

th
e 

p
ea

k 
ef

fic
ie

nc
y 

is
 9

2%
 a

t 
th

e 
ta

r-
ge

t 
lo

ad
, t

he
n 

re
d

uc
in

g 
th

e 
lo

ad
 t

o 
25

%
 

of
 t

he
 t

ar
ge

t 
sp

ec
ifi

ca
tio

n 
m

ay
 d

ro
p

 t
he

 
ef

fic
ie

nc
y 

d
ow

n 
to

 7
5%

.

P
ow

er
 s

up
p

ly
 d

es
ig

ne
rs

 s
ud

d
en

ly
 h

ad
 

a 
ne

w
 c

ha
lle

ng
e.

 P
ro

vi
d

e 
hi

gh
 e

ffi
ci

en
cy

 
p

ow
er

 s
up

p
lie

s 
th

at
 w

or
k 

ov
er

 v
er

y 
w

id
e 

lo
ad

 r
an

ge
s.

 M
od

er
n 

sw
itc

hi
ng

 s
up

-
p

lie
s 

us
e 

hi
gh

 p
ow

er
 F

E
T 

tr
an

si
st

or
s 

to
 “

sw
itc

h”
 p

ow
er

 u
si

ng
 p

ul
se

 w
id

th
 

m
od

ul
at

io
n 

(th
er

e 
ar

e 
ot

he
r 

m
et

ho
d

s 
as

 
w

el
l).

 T
he

 o
ut

p
ut

 o
f t

he
se

 t
ec

hn
iq

ue
s 

is
 

a 
co

m
p

le
x 

w
av

ef
or

m
 w

ho
se

 a
ve

ra
ge

 is
 

th
e 

ne
w

 lo
w

er
 v

ol
ta

ge
. H

ig
h 

p
ow

er
 fi

lte
rs

 

d
uc

in
g 

an
d

 s
ha

rin
g 

d
oc

um
en

ta
tio

n 
or

 
p

re
se

nt
at

io
ns

 w
ill

 b
e 

se
rv

er
 s

id
e.

  

A
ls

o,
 v

irt
ua

l g
am

in
g 

is
 c

om
in

g.
 M

os
t 

ga
m

in
g 

co
m

p
ut

er
s 

re
q

ui
re

 e
xt

re
m

el
y 

hi
gh

 p
er

fo
rm

an
ce

 c
om

p
ut

in
g 

to
 r

en
d

er
 

th
e 

lif
e-

lik
e 

sc
en

es
 d

ep
ic

te
d

 in
 t

he
se

 
ga

m
es

. T
ha

t 
m

ay
 m

ov
e 

to
 t

he
 s

er
ve

r 
si

d
e 

an
d

 o
nl

y 
a 

st
re

am
 o

f r
ea

l-
tim

e 
vi

d
eo

 
w

ill
 b

e 
se

nt
 t

o 
th

e 
cl

ie
nt

 P
C

. T
hi

s 
w

ou
ld

 
en

ab
le

 lo
w

 p
er

fo
rm

an
ce

 N
et

b
oo

ks
 a

nd
 

ot
he

r 
co

m
p

ut
er

s 
(in

cl
ud

in
g 

ha
nd

-h
el

d
 

m
ob

ile
 t

er
m

in
al

s 
su

ch
 a

s 
th

e 
iP

ho
ne

) t
o 

p
la

y 
hi

gh
 p

er
fo

rm
an

ce
 g

am
es

.

H
um

an
s 

ar
e 

m
ob

ile
 a

nd
 t

he
 g

ro
w

th
 o

f 
m

ob
ile

 t
er

m
in

al
s 

w
ill

 p
us

h 
m

or
e 

re
-

so
ur

ce
 r

eq
ui

re
m

en
ts

 b
ac

k 
in

to
 t

he
 d

at
a 

ce
nt

er
s 

an
d

 in
fr

as
tr

uc
tu

re
. W

ith
 w

id
el

y 
flu

ct
ua

tin
g 

ne
tw

or
k 

ac
tiv

ity
, v

irt
ua

liz
at

io
n 

w
ill

 c
on

tin
ue

 t
o 

p
ro

vi
d

e 
en

er
gy

 s
av

in
gs

 
an

d
 t

he
 h

ar
d

w
ar

e 
w

ill
 n

ee
d

 t
o 

fin
d

 n
ew

 
w

ay
s 

to
 a

d
ap

t 
to

 t
he

 e
ve

r 
sh

ift
in

g 
lo

ad
s.

w
w

w
.n

at
io

na
l.c

o
m

w
at

ch
 fo

r 
lin

k 
ac

tiv
ity

 –
 a

ga
in

 b
ur

ni
ng

 
p

ow
er

.

Th
is

 p
ro

b
le

m
 is

 b
ei

ng
 a

d
d

re
ss

ed
 b

y 
se

ve
ra

l m
et

ho
d

s.
 A

 P
H

Y
 t

ha
t 

ca
n 

m
ov

e 
to

 s
ta

nd
-b

y 
w

he
n 

th
e 

lin
k 

is
 lo

st
 o

r 
in

te
nt

io
na

lly
 p

la
ce

d
 in

to
 lo

w
 p

ow
er

 s
ta

te
 

w
ou

ld
 r

ed
uc

e 
en

er
gy

 c
on

su
m

p
tio

n.
 T

he
 

IE
E

E
 h

as
 a

 w
or

ki
ng

 g
ro

up
 c

al
le

d
 t

he
 

80
2.

3a
z 

Ta
sk

 F
or

ce
. T

he
ir 

ob
je

ct
iv

e 
is

 
to

 d
ev

el
op

 p
ro

to
co

ls
 fo

r 
ne

w
 P

H
Y

s 
th

at
 

w
ou

ld
 a

llo
w

 t
he

 li
nk

 t
o 

re
m

ai
n 

ac
tiv

e 
w

hi
le

 r
ed

uc
in

g 
p

ow
er

 a
t 

tim
es

 o
f l

ow
 

ut
ili

za
tio

n.

A
no

th
er

 m
et

ho
d

 is
 t

o 
si

m
p

ly
 t

hr
ot

tle
 

th
e 

se
m

ic
on

d
uc

to
r 

p
ro

ce
ss

 it
se

lf.
 C

M
O

S
 

p
ro

ce
ss

es
 d

is
si

p
at

e 
p

ow
er

 li
ne

ar
ly

 w
ith

 
fr

eq
ue

nc
y 

an
d

 e
xp

on
en

tia
lly

 w
ith

 s
up

p
ly

 
vo

lta
ge

 (s
ee

 e
q

ua
tio

n 
1)

.

TA
SK

LE
AK

C
LK

t
I

V
V

f
C

E
)

(
2

R
ed

uc
in

g 
th

es
e 

lo
ss

es
 h

as
 b

ee
n 

d
on

e 
in

 t
he

 p
as

t 
us

in
g 

te
ch

ni
q

ue
s 

su
ch

 a
s 

D
yn

am
ic

 V
ol

ta
ge

 S
ca

lin
g 

fo
un

d
 in

 P
C

 
p

ro
ce

ss
or

s.
 A

 m
or

e 
m

od
er

n 
te

ch
ni

q
ue

 is
 

ca
lle

d
 A

d
ap

tiv
e 

Vo
lta

ge
 S

ca
lin

g 
or

 A
V

S
 

p
io

ne
er

ed
 b

y 
N

at
io

na
l S

em
ic

on
d

uc
to

r 
w

hi
ch

 c
an

 b
e 

fo
un

d
 in

 P
H

Y
s 

su
ch

 a
s 

th
e 

10
 g

ig
ab

it 
b

as
e-

T 
Te

ra
ne

tic
s 

TN
20

22
.  

B
as

ic
al

ly
, A

V
S

 t
ec

hn
ol

og
y 

co
nt

in
uo

us
ly

 
m

on
ito

rs
 t

he
 p

er
fo

rm
an

ce
 o

f t
he

 p
ro

ce
ss

 
in

si
d

e 
of

 t
he

 d
ev

ic
e 

an
d

 a
ut

om
at

ic
al

ly
 

th
ro

tt
le

s 
up

 o
r 

d
ow

n 
b

y 
ad

ju
st

in
g 

th
e 

su
p

p
ly

 v
ol

ta
ge

. T
hi

s 
ca

n 
sa

ve
 a

ny
w

he
re

 
fr

om
 2

0%
 t

o 
50

%
 in

 e
ne

rg
y 

co
m

p
ar

ed
 

to
 a

 fi
xe

d
 s

up
p

ly
 v

ol
ta

ge
. I

n 
ad

d
iti

on
, i

t 
ca

n 
co

m
p

en
sa

te
 fo

r 
te

m
p

er
at

ur
e 

an
d

 
p

ro
ce

ss
 v

ar
ia

tio
n 

(a
gi

ng
) o

n 
th

e 
fly

.  
Th

is
 t

ec
hn

ol
og

y 
co

m
b

in
ed

 w
ith

 o
th

er
 

te
ch

ni
q

ue
s 

ca
n 

si
gn

ifi
ca

nt
ly

 r
ed

uc
e 

th
e 

p
ow

er
 c

on
su

m
p

tio
n 

in
 in

fr
as

tr
uc

tu
re

 
ap

p
lic

at
io

ns
 a

nd
 a

d
ap

t 
au

to
m

at
ic

al
ly

 t
o 

lo
ad

 v
ar

ia
tio

ns
 c

au
se

d
 b

y 
se

rv
er

s 
jo

in
in

g 
or

 le
av

in
g 

th
e 

ne
tw

or
k.

C
o

nc
lu

si
o

n
S

o 
w

ha
t 

el
se

 m
ay

 b
e 

co
m

in
g?

 T
he

 
flo

od
 o

f N
et

b
oo

ks
 t

ha
t 

ha
ve

 m
in

im
al

 
lo

ca
l p

ro
ce

ss
in

g 
p

ow
er

 is
 p

us
hi

ng
 m

or
e 

re
so

ur
ce

s 
b

ac
k 

to
 t

he
 s

er
ve

rs
. S

oo
n,

 
ve

ry
 li

tt
le

 s
of

tw
ar

e 
or

 d
is

k 
st

or
ag

e 
m

ay
 

re
si

d
e 

on
 t

he
se

 c
om

p
ut

er
s 

– 
th

e 
m

aj
or

-
ity

 w
ou

ld
 r

es
id

e 
in

 t
he

 “
cl

ou
d

”.
 A
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 Part Number
BVDSS

(V)
RDS(on)

(mΩ)
ID@ 25˚C

(A)
Qg typ 

(nC)
Package

IRFS3004-7PPBF 40 1.25 240* 160 D2PAK-7

IRFP4004PBF 40 1.7 195* 220 TO-247AC

IRFB3004PBF 40 1.75 195* 160 TO-220

IRFS3004PBF 40 1.75 195* 160 D2PAK

IRFS3006-7PPBF 60 2.1 240* 200 D2PAK-7

IRFB3006PBF 60 2.5 195* 200 TO-220

IRFS3006PBF 60 2.5 195* 200 D2PAK

IRFS3107-7PPBF 75 1.85 195* 380 TO-247AC

IRFS3107PBF 75 2.6 240* 160 D2PAK-7

IRFP4368PBF 75 3.0 195* 160 D2PAK

IRFB4115PBF 100 2.6 195* 360 TO-247AC

IRFS4010-7PPBF 100 4.0 190 150 D2PAK-7

IRFS4010PBF 100 4.7 180 143 D2PAK

IRFS4127PBF 150 5.9 171 151 TO-247AC

IRFS4115-7PPBF 150 11 104 77 TO-220

IRFB4127PBF 150 11.8 105 73 D2PAK-7

IRFS4115PBF 150 12.1 99 77 D2PAK

IRFP4668PBF 200 9.7 130 161 TO-247AC

IRFP4568PBF 200 20 76 100 TO-220

IRFP4468PBF 200 22 72 100 D2PAK

IRFP4768PBF 250 17 93 180 TO-247AC

 * Package limited

International Rectifi er has expanded its 
portfolio of high performance MOSFETs with 
a new series of HEXFET Trench MOSFETs 
ranging from 40V to 250V. The new devices 
feature a package current rating of up to 
195A, delivering a 60 percent improvement 
over typical package current ratings. The 
new MOSFETs also provide improved 
on-state resistance (RDS(on)) compared to 
previous offerings and are available in the 
popular TO-220, D2PAK, 7 pin D2PAK, TO-247 
and TO-262 packages.

Applications

• Industrial battery

• Power supply

• High power DC motors

• DC to AC inverters

• Power tools

• Synchronous rectifi cation

• Active ORing

Features

• Industrial grade

• Moisture sensitivity level 1

• Lead-free

• RoHS compliant

Your FIRST CHOICE

for Performance

Same Package, 
60% More Current  

 THE POWER MANAGEMENT LEADER 

For more information call +33 (0) 1 64 86 49 53 or +49 (0) 6102 884 311
or visit us at www.irf.com
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