[le"[ Com bralnts

Note Title 9/12/2007

Peol com }oh&;(‘s

Consider al—ez(eoom 7{>pwer 5'7374‘~3

QPDF
Guals DsT h
ANC NS
" D - = Fe
L = 5T
[G\A"J‘)ﬂ’ ’ Dede ,—‘ ( f D -de
! ‘: —

( SUOADAY

L@—| ovgY .
ot (ed(ml%;/— V@

-—

PRIMARY ey e
DISTRIBUTION, 1V e TN el
MAXIMUM LOOP N o
VOLTAGE DROP
REDUNDANT CIRCLITS
AND E

! COMMUNICATIONS
|| EQUIPMENT (LOAD)

-u\.___ k_
2 DISTRIBUTION
FRAMES WITH FUSE
AND CIRCUIT
BREAKER PAMNELS

RECTIFIER
CABINETS

= TRANSFER
Te—— SWITCH




"Jgﬁéﬁ

STAGE St STAGE St STAGE Sty STAGE St,

e T

AAA
Terw

I

[CONTROL | [ CONTROL |

— e T T~

/ S DN Doost pcrde Buel
| )
C {ine Coha£~74'on
: é Cohve v fer

ifebied M‘OELL(ZLAM’

-)’('\

’aSC'z\a&. o/L oY VS —o Im,ﬂoV‘Q.S C’F,L('Ll“&. (f’nm—a‘7
AagFebvhon afk | x L‘g(«u«
Vo/vLc_a‘L)
ol Jeéu\zkm‘» IKPM\/& I/‘f’ﬁuy Y;u/e, 0,
Ana| 0('7hwc'(_ fsffouse
& L\&dll\/\j D/Q ose /o’aJ (/Z{I}.)QN"S'
(185 %;\/L
r'57$7}0«-& WK Sirilae  wwde fetvres
H;wa&(v?(é
flost \rov\uwwis\z,—}?owqu ?‘g’@zwé

L“a[ol\?{ 2nd OLL«/“R’ Ve ldles

ool o Jonents ——5 (o ats

«4

Poll = (oks r/vmﬂt' /éower /a&a(

[—> Véng

(eFs See FNS+ Cons e nt power (5ads



Ky
3 B
¥ <
3 R
R T~ N =) -
2 \ & ¢ N
0 < S8 -
SRR oY i . N
& I> — v I/ﬂi ~
Av 8 m T = N
v \ 43 9 v o N
R — ~\ < g — Y < «\M
— I\ ’ I-N W /U__ N
< J S
RN 3 IRV N =3
n |- _ _
A Jl e | i <~
& s — /@/ g__,., d
1 7 LY ) /
v . A A T R < W 1
$ e I S U VR =+ | EIEA -
R R QbE =W 3 J M h 3
K Y P2 L u_o 9 al g \ NEEs I b
[ ey Qo | T | < S < N
I g 2 Q {\ D
3 p S | 2] ] s B _ A
> /f/ w ? o= \'/ T ¢ 3
3 , 5 P T ! >
lﬂl .P. 504 r'— A o JM “O “m
9 R
= 5| « Q 3 R = — !
) “ lu .” A A nd ﬁ. \ﬁ
J ..W m “s N n:lHl M = sV
A § =8 [ )
! m nnL
I 3 i R
. Vai o 0
\M L | &= :\’
2 < < —
M W 3/
< €




L;//- /mfl Sch™»

fa.

{I

!

61? S7

— > (hyt cored |Ligersn

b

—

L

~

Q T

3 0 \ Q
9 M AV N 5 .% S \J
Y = = o = NN ™ )
! L TSR Lin 2 v & RN
[ £ Sy) 3 Ny ¢ N /.h ~ W b

N Y > ~0 Y =

> 3 3 < S~
Q) 3 9 A ,
Hw - lw ﬁu ..rw
Ry 4 2
)
JAY

o ViH)

;‘,\;e:
il

r'l- N4 C;f("D[ S

pa

e a,o?L Se
oscs Mfafs | Lvenr,

O . Ac

o L @fﬁﬂf

(_sA

Ay Ste T

“
4
-

T 43/ ef (s
7

ACschger pn f )
v

Y Jindth r
TV 2asre

[l =172

=il

~ / = =2

co /6/ se

_ T

Zef)(ra Cre [
Fethu zdth§

Auvrimf

ca,éracz/ﬁf' AL carres /Sﬁ;> Ve Arys howe

(S

S e

— C(J( c
AC

A o

Vi
N

/

Ctih forced |—=X
De.

L
I YIRS

V)

ASSUMeE

1 [M]
D
V< r1'v

cssy) wtoch

As A (ner€ages
&l led N2 /rwer

i

\lob=l




- |
RSaNe ey 1
Sl Ay 7 ~ % N
g LI\ Ml 2 3 v
_.." R ..A \W ~ |
S LT i 3 A4
AT Y & 3 .

il T8 YV R 03 S = N N N
S - N (\] Sy
QT2 TW 2 -+ 3 DISMENN
N Q i T ) N 0

= SR w04 O ! T e
N T V) _mu t A
! AN b} “+ A N
S~ X L 3 > . o
) ~ s Y O ’ A ~
AR ==ugn < X Jg N
\ \\ ,ﬁ! \\ r — —
\ /// \\\ w r !
[ [ h s Q) ,_m w
\ — L& - %
\‘ r.”J./ MM J.MG = ) M
VLY s MY A
/' / /'\\ un IM B —/

\ // - — “ @ &MU IW_

\ R . il R NERAN
.|.T AN \\\ (S VN < \

m A L \ n. N~ R) l/

A \\\I\l\\\ N — Iﬁw /w_ %
PR = AN S 3 s
- o m ; A 3
VF. ) oy - | }

> 2| T

) < 3
~ SR .

— w N




2y

o~

—_—r

1/ , /
] J
I~
\) \
(W) ,u/ ﬂw w
A\ - .” o
s 9 < 4
Sy SN
¢ 9 2 &
0 .2 A. ~———
C J ]
N <
NI X J
A\ ¢ ) U A‘
N 3 ~ 3
4 ~ Rt T2 y
<?
1’ Aﬂ_ Im/ f“ .M @ I\ v.
N ~~
3 < N J I/Ul ’D’IIN &
3 S "3 SRRERESNR |
3 O , NS B 3 &
\ @ I S <2 - < =
= o //,/ \ NS <
LN ) _, ﬂ/.. \Q \9 M, W_ QL3
:r ﬁl\\ ® A
lf.v / A nLV — \\ IMJ i
o ~N > .mV,.‘ W; & o
W’ ¥ U il 9”
\ I\ ~ RaY " L
n.__ ﬂ\/\ { - M ./vh.
Y N D) L N g
9 M S
T <
b o
A




Z( NRw |+ W L
/ /I .
= y
1<
2
Z [t = Cos + (W Ll 4 12zt
4 +,we ﬂ{t
1 < A r 1
w )= £ L+ Riege — ) YE 1,
“ 1/ 2 2
/{ o) Pal.
N e 1/ )
Vove iyl Jteat —
J z_’_2 N
ANER wa M
w = L '{_ -{-— ‘/ rf—:(/\'/ W)
AR X X ! Rt J
= Meat g
(< Kr(ﬁ’\, > | N o L
/
3 /
\
AN
\\\
S
/
P W) 2 4
\ \ ) <
J\ ~(eéal.
=l = £
b
~ /1‘ < . /
a0 S = = JdnLeponde. T~
11%152_»4- 5‘/{05 PYARS S U
nes Val'GAs




1\ L |
ho A /
< A
1 Rt
5 AR
™ ! ~
< J 3
: S Qi |
\ » N
g .rqu NN
N A -
- 8 S .W B
/_:I. \_ Iy M rrIU Q
v \u,// J W\ W
? S J S
SNIROS y
\ L~ SR GNG g~
5 5 3 273 \
g 5 SR ¢
/ ¢ — (N N
\ u.~' wo Q MM ,/ﬂ-
\ 3 3 5 :
/ 8 8N |
[ S ~ ©
— ; @\T ) W0
._J Py Q - “ l.-u V/L v
< — Y [~ - e AW
) s REENE ~
lp/ ) —~3 T
¢ L £ S /
Z : 19 4§ IVl
Ire . [ )
= - ( S ¢ _
/3 [ w/ 3 > 0 %
> \ 3 s 8V v ¢
h s S e 0 L]
w_ /m Jr = & v a ha W
J ~ N 1 = Q
t.. [N
(SIS




sy afon Aved.

Lti’

Resistort.v
— Resistorl.v 160 4
1804 —_
=
150 -]
B
1504
140 T T T T T T T T T T
“ T 0.0698 0.0899 0.0700 0.0701 0.0702 0.0703
0.0658 0.0689 0.0700 0.0701 0.0702 0.0703
— Resistor2v ResistorZ.y
70 10
- 5
= =
0 2
04
5 T T T T T T T T T T
0.06992 0.06996 0.07000 0.07004 0.07008 0.07012 5
Canactorty 0.08992 0. 05995 0. umuu 0. umu 0. uma 0 07012
152 Capacitort.v
= 1 152
)
. ; 145 |
0.0688 [I.UG‘.}‘.? [I[I?EIEI 0 EI?M 0 UTUZ
Lot s bk b ”;M i /,\,0

Mé M%‘n M \/ 47?' 2 i\b‘\ ! U 0698 IlMi;Ef:b I U.UI7UU ‘ U.UT‘U‘] I 0 U‘TUZ
Lo A o hs\ww]r w Lozet

"/—%65155/‘”\9 S_(/:,—-//Z

. LYY [0
- i

r 0.25%

FL7 Peelc 1V p=r

DW/‘-_""A,JLQL‘\ D,05 Vf,

v len




Y
) nd —Y
S5 0 T
s m. m/.h g m
\ V ~_.‘. O ./.w
. < W
3 < o g
™~ ~_~ .M/.u M
~ o / ] <
(S V) N
w s - /oY
Y 3 N
3 L )
yY T b J
UV _w /— )
/ =
" B b <h
[ m— ,Ih
Ry < < >
St A\ & <J 4
[\ ul -+ \
7 ’ J \ \
< MN >
—R -
.W i N \ //
AY)) .. y
J T
- , S
\|— ( 7
|M S
JS

Y,




\/M \y\’i Cco \/a/’)'?c u[w?lw'o“ hesdbody 2

W Lo r.ro(.e,sars =< le—rJg\

Ceu — F&*’Slﬂ’ 0/05(4, 5%1‘%

[loce | Vangs fors _,,([nos)

hooced o | — 7 -7Lf5"s:x#6 2

P | ;
Fou = “/ﬁi%"i,o&ow (“"""”‘J fonl U %C%)
Vo v«\)@

hdmu "F w daﬁs (“5&\(?7

‘fw hmani] | O & )/aﬁs e OVC ‘/5'“) ’

':P’ol/"( &0/\6\)%/\},“)\,0\'\ txsves  —> JAYS Slye \edvee (O (nirees

L> A.s cfv M InntZses /Z

“"‘—Vta&:_g
Processor power doubles Pentium®
100]  every ~36 manths.., processors
2 10 288 486 o
< BOSE 38R
o 8080 &
= M soos
4004 -

T T4 T8 'B5 92 00 04 08
Fiz. 1.3, Historieal data on the merease i power for Inte] CPUs.

F. Mahajan, K Nair, V Wakhatkar, T Swan, John Tang and G Vandentop, “Emerging Divections
for Packmg Technologies”, Intel Technology Journal Vol & Ismue 2, May 16, 2002,

Sorme Soly koms —> Haw&(}e_ cfPv MJ\‘V"'/“7 [Av)

) ditferert procses

7
%W e P e
},—r

=

y
-
;un o




Reduce Vo Z)fﬁy, = ( ‘PJeW onVeo o
\/o[(——vt)c, e dicfon L‘as Ls /M/aoe})

Supple Voltage (V)

(Based on data from Infel Technology Symposiin 2000, by Dr. Anthony J.

Stratakos, Volterra)
2a CPU Die Voltage CPU Current Demands CP’A
- 14 o o /L(go
iH B Ve set point 120] —4—didt

1.7 == Max. Tol. 10 0
F
E‘I_G- -—“I'I. Tﬂl- E\-m mi
g = %
1.3 A0 o=
L]
1.4 a
0.5

1595 2000 2001 2002 2003 2004 2005

1555 2000 2001 2002 2003 2004
Yaar

Year

e et

tolecow, o 4V
W’ica// srdeile cTove

a7z loaw/oiy —= buck

L;Bg }aow (hiresges — = \««ék f’Lem\wJ

d&‘/\«.\bva o
rLOS =T £ t”\o&zbkg

site (o peroac 0@/»»5\‘/7)



ch

L5

l\

W

csetre d | ol ] e [é Mova

&)

NG

Nob [/

=X

\n

\Q\N
N
a)

C\T

D

<™ S~

cof-

Jue

re€augs’

Cutput

Current

0 1Wm 20 30 40 &0 60 70

A)

80 90

-

5y

b J“)- N

\ 0\'\

| 7\*)}&&_(@,“

oS?L’

R\ 4

‘[ fer

ci)

Q
|

[ LR RN,

4

‘s (1

N—




& vwlolcr} Vi

u ’l\fd»ahvw’

T S7na(\vm~od3 Lvck

o

Reod | G be s nll &
('h«/ro"f- Frongret
‘é V“S/onic
,,Mwuk FVL ““2
Aot be bl t

‘[ /&IZM /Z«d‘(/tvwg«fé

W OV
97:'\(,(,”6@5 Lar_méa Hos 7ot Wi Low | (s on
(S Mo eﬁ_dutd’ lhzn | > diofe

i o [f_awua (I | roves —fvbwétd— BSres

/‘6[‘ ﬂltyr 64/5

T

T( LA if—\,‘("g :

| Y
| AN
- - E

) mu: 0 - /"'-H"-. E
- - P o e i
| - rY |
""'"‘E 1st spike —-*'Illu _'_/",FF/\T
: . T d :
Ind spikie —® [Ty :

i | i spike i

[ TRy : . | i
i 5% Linmt y 5

! 15t spike——" V'
me Tud spike——W
L 7% Linut i
e T T T T

mter- |1 decoupling




/ZM/ ANN/A

Jer
Fota

hduc

"r‘lc‘- g\\«a“tr C@?’z&('{?wh_——é IaV\)BP (“/\ﬂewc{"( 5[9"\/ fﬁf& —> Tha

)

%\/-\- - Sk—\auﬂ-’ (\f\a(’/u&"hcc — /’b‘(‘é‘,@( ,L\o&“wlﬁ Ly rredt a’)},///e

; r\fwfw
=4 P~ e
= C aﬁ !
£
-1y
s ~ Qz _l.AULz H UL
B ARERRS R AuE CARUSS! (R
.*_l .*_lrll .*_lqm..

Slodon s it lowdd Wl




c{‘(’): Q-;L‘JL L2 )
¥ = 5 £
L:_-; /ZI/IC“"S(MZ:, L=z IO/(H . Qc: 0,025 , '{’.L_: /(O‘ b A
(44'5 5}(4«‘4;0,5 DL < /OA//LVL

[v]

[v]

4.5+ 4.80

T T T T T
+3E-4 +4E-4 +5E-4

Négune 2. /,kwx:; - Sl P Wéﬂ 1L

sz“: ;,l l4) E -2 Ay . oy 10— C

. L At v
Lx&: éf‘Lm A3 / ] \ i[f/z‘c’ f?fz)






