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2.1  P
o

w
e

r IS
A

 2.03 V
L

E
 E

xte
n

sio
n

The V
LE

 category exem
p

lifies the b
read

th and
 ad

ap
tab

ility of the P
ow

er A
rchitecture m

od
el. V

LE
 red

efines encod
ings for m

any user instruction 

set architecture (U
IS

A
)-b

ased
 instructions to fit into 16-b

it op
cod

es. This ap
p

roach allow
s the U

IS
A

 to b
e introd

uced
 into environm

ents that 

req
uire a sm

all cod
e footp

rint and
 offers m

ore efficient b
inary rep

resentations for em
b

ed
d

ed
 p

rocessors. This alternate encod
ing can not only 

red
uce overall system

 cost b
ut also can im

p
rove cod

e p
erform

ance b
y up

 to 30 p
ercent over the stand

ard
 P

ow
er IS

A
.

R
ather than d

efining an entirely d
ifferent IS

A
 or sup

p
lanting the P

ow
er IS

A
, the V

LE
 extension serves as a sup

p
lem

ent that can im
p

rove cod
e 

d
ensity to an ap

p
lication or to p

art of an ap
p

lication. The e200z0 core only im
p

lem
ents the V

LE
 instructions w

hile the other cores m
ay im

p
lem

ent 

b
oth the stand

ard
 32-b

it P
ow

er IS
A

 instructions as w
ell as V

LE
.

The V
LE

 set of alternate encod
ings is selected

 on an instruction-p
age b

asis. A
 single p

age-attrib
ute b

it selects b
etw

een stand
ard

 instruction 

encod
ings and

 V
LE

 instructions for that p
age of m

em
ory. P

ages of either configuration can b
e interm

ixed
 freely, allow

ing a com
b

ination of b
oth 

typ
es of encod

ings in an ap
p

lication. Instruction encod
ings in instruction p

ages m
arked

 as using the V
LE

 extension are either 16- or 32-b
its long 

and
 are aligned

 on 16-b
it b

ound
aries. Therefore, all p

ages m
arked

 as V
LE

 m
ust use b

ig-end
ian b

yte ord
ering.

The p
rogram

m
ing m

od
el uses the sam

e register set w
ith b

oth instruction encod
ings, although certain registers are not accessib

le b
y V

LE
 

instructions using the 16-b
it form

ats. N
ot all C

R
s are used

 b
y cond

ition setting or cond
itional b

ranch instructions executing from
 a V

LE
 instruction 

p
age. Furtherm

ore, im
m

ed
iate field

s and
 d

isp
lacem

ents d
iffer in size and

 use d
ue to m

ore restrictive encod
ings im

p
osed

 b
y V

LE
 instructions.

O
ther than req

uiring b
ig-end

ian b
yte ord

ering for instruction p
ages and

 the ad
d

itional p
age attrib

ute to id
entify w

hether the instruction p
age 

corresp
ond

s to a V
LE

 section of cod
e, V

LE
 com

p
lies w

ith the em
b

ed
d

ed
 category m

em
ory m

od
el. Likew

ise, the V
LE

 extension com
p

lies w
ith the 

B
ook III-E

 d
efinitions of the excep

tion and
 interrup

t m
od

els, tim
er facilities, d

eb
ug facilities and

 sp
ecial-p

urp
ose registers (S

P
R

s).

2.2  P
o

w
e

r IS
A

 2.03 S
ig

n
a

l P
ro

c
e

ssin
g

 E
n

g
in

e
 (S

P
E

)
The S

P
E

 sup
p

orts real-tim
e fixed

-p
oint and

 single-p
recision em

b
ed

d
ed

 num
erics op

erations using the general-p
urp

ose registers. A
ll arithm

etic 

instructions that execute in the core op
erate on d

ata in the G
P

R
s, w

hich have b
een extend

ed
 to 64-b

its to sup
p

ort S
IM

D
 vector instructions 

d
efined

 b
y the S

P
E

 category. These instructions op
erate on a vector p

air of 16-b
it or 32-b

it d
ata typ

es and
 d

eliver vector and
  

scalar results.

3  e200 C
o

re Fam
ily C

haracteristics
Freescale’s e200 fam

ily of synthesizab
le, high-efficiency cores, b

uilt on P
ow

er A
rchitecture technology, is d

esigned
 for cost-sensitive, em

b
ed

d
ed

 

real-tim
e ap

p
lications. The licensab

le e200 cores includ
e four versions of the e200 core fam

ily: the e200z0, e200z1, e200z3 and
 e200z6 cores. In 

90 nm
 C

M
O

S
 p

rocess technology, these cores range from
 150 M

H
z to 300 M

H
z in p

erform
ance. The cores offer low

 interrup
t latency, low

-p
ow

er 

d
esign through clock gating, variab

le cache sizes, variab
le M

M
U

 sizes, stand
ard

 N
exus d

eb
ug interface and

 an A
M

B
A

® A
H

B
™

 b
us interface unit. 

The cores also m
ay includ

e P
ow

er IS
A

 2.03 features, such as S
P

E
, single-p

recision floating-p
oint unit (FP

U
) and

 V
LE

 technology.  

e200 C
o

res A
vailab

le fo
r L

icen
sin

g

e200z0
e200z1

e200z3
e200z6

150 M
H

z
150 M

H
z

150 M
H

z
300 M

H
z

4-stage
4-stage

4-stage
7-stage

V
LE

V
LE

/32-b
it

V
LE

/32-b
it

V
LE

/32-b
it

M
M

U
M

M
U

M
M

U

FP
U

S
P

E
FP

U
S

P
E

N
o

te: C
o

re freq
uency b

ased
 o

n 90 nm
 p

ro
cess techno

lo
g

y estim
ates

U
p

 to 32K
 L1

The Freescale e200 core fam
ily effectively ad

d
resses the need

s of autom
otive, consum

er, netw
orking and

 ind
ustrial  

ap
p

lications w
ith increased

 system
 p

erform
ance req

uirem
ents in com

p
lex, real-tim

e environm
ents.
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4  e200 C
o

re S
o

C
 E

xam
p

le: M
P

C
55xx Fam

ily
The M

P
C

55xx fam
ily of 32-b

it autom
otive m

icrocontrollers is p
ow

ered
 b

y e200 cores b
uilt on P

ow
er A

rchitecture technology and
 p

rovid
es high-

p
erform

ance p
rocessing and

 connectivity solutions for a w
id

e range of autom
otive and

 ind
ustrial control ap

p
lications. O

ffering p
in com

p
atib

ility 

throughout the entire flashed
-b

ased
 fam

ily, engineers are given the ab
ility to m

igrate their efforts from
 one d

esign to another, red
ucing 

d
evelop

m
ent costs and

 im
p

roving tim
e to m

arket. M
P

C
55xx fam

ily m
em

b
ers includ

e:

•	M
P

C
5567 (e200z6 core) w

ith extensive connectivity op
tions for next-generation autom

otive ap
p

lications, such as ad
vanced

 chassis

•	M
P

C
5566 (e200z6 core) for p

ow
ertrain control, offering up

 to 3 M
B

 flash m
em

ory

•	M
P

C
5561 (e200z6 core) for ad

vanced
 safety ap

p
lications

•	M
P

C
5510 (e200z1 core p

lus op
tional e200z0 core) for cost-sensitive b

od
y ap

p
lications

To d
ate, Freescale has ship

p
ed

 m
ore than one m

illion e200 core-b
ased

 M
P

C
55xx fam

ily m
icrocontrollers w

ith zero-d
efect q

uality.

The M
P

C
5567 com

b
ines the high p

erform
ance characteristics of the e200z6 core architecture w

ith high-level m
od

ule functions, includ
ing 

FlexR
ay™

 technology, 10/100 E
thernet and

 enhanced
 Tim

e P
rocessor U

nit (eTP
U

). The M
P

C
5567 is p

articularly w
ell suited

 for next-generation 

autom
otive ap

p
lications b

ecause the FlexR
ay netw

ork w
ill p

lay a significant role in ad
vanced

 chassis ap
p

lications, such as stab
ility control and

 

b
rake-b

y-w
ire and

 steer-b
y-w

ire system
s.

416-pin P
B

G
A

324-pin P
B

G
A

144-pin LQ
FP

10/100 M
bps =

 E
thernet

eTP
U

 =
 Tim

e P
rocessor U

nit

Integration1999
2007

M
P

C
5553M

ZP
132

1.5 M
B

, 1 eTP
U

, z6 core, 
10/100 M

bps M
P

C
5554A

ZP
132

2 M
B

, 2 eTP
U

-55ºC

M
P

C
5553M

ZQ
132

1.5 M
B

, 1 eTP
U

M
P

C
5554M

ZP
132

2 M
B

, 2 eTP
U

e200z6

e200z3  + V
LE

M
P

C
5534M

ZQ
80

1 M
B

, 1 eTP
U

e200 + V
LE

M
P

C
55xxM

xxxx

M
P

C
555

M
P

C
561

M
P

C
563 M

P
C

565

M
P

C
5567M

ZP
132

2 M
B

, 1 eTP
U

10/100 M
bps, FlexR

ay

M
P

C
5566M

ZP
132

3 M
B

, 1 eTP
U

M
P

C
5567M

ZP
132

2 M
B

, 1 eTP
U

FlexR
ay™

e200z6 + VLE

M
P

C
5561M

ZP
132

1 M
B

, FlexR
ay

M
P

C
557xM

ZP
xxx

M
P

C
55X

X
 F

am
ily R

o
ad

 M
ap
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B
y m

aking P
ow

er A
rchitecture core technology availab

le through IP
extrem

e, Freescale is op
ening up

 the op
p

ortunities for chip
 d

esigners to 

leverage this w
orld

-class architecture in a w
id

e assortm
ent of em

b
ed

d
ed

 solutions that are also com
p

atib
le w

ith P
ow

er A
rchitecture stand

ard
 

p
rod

ucts availab
le in the m

arketp
lace tod

ay.

IP
extrem

e m
arkets sell and

 sup
p

ort the synthesizab
le e200 cores w

ith com
p

lete IP
 to  

em
b

ed
d

ed
 d

esigners w
ho intend

 to integrate the cores into S
oC

 or A
S

S
P

 p
rod

ucts targeting  

the autom
otive, consum

er, ind
ustrial and

 netw
orking m

arkets.

6  C
o

nclusio
n

P
ow

er A
rchitecture technology p

revails in a w
id

e array of em
b

ed
d

ed
, autom

otive and
 enterp

rise m
arkets and

 continues to grow
 in the com

p
etitive 

m
arketp

lace b
ecause it is a single architecture that scales from

 very low
 to very high p

erform
ance. It sup

p
orts converging technologies, enab

les 

collab
oration across ind

ustries and
 op

ens the d
oors to new

 innovations. The P
ow

er IS
A

 is m
anaged

 op
enly b

y the P
ow

er A
rchitecture A

d
visory 

C
ouncil (PA

A
C

) w
ithin P

ow
er.org, b

uild
ing new

 levels of extensib
ility and

 com
p

atib
ility throughout the m

icrop
rocessor and

 m
icrocontroller 

d
evelop

m
ent com

m
unity.

Freescale takes full ad
vantage of the scalab

le P
ow

er IS
A

 to create feature-rich e200 core p
rod

ucts for a large and
 grow

ing P
ow

er A
rchitecture 

custom
er b

ase. C
ollab

orating w
ith IP

extrem
e to license the e200 core IP

 ensures that m
ore d

esigners have access to the p
rod

ucts and
 

know
led

ge that w
ill further exp

and
 the reach of P

ow
er A

rchitecture technology.

IP
 Tasks

A
ssessm

ent
P

roduct D
efinition

G
ap A

nalysis
P

roduct C
reation

Fo
cus o

n IP
C

om
pleteness

Integration E
ase

R
esult Q

uality

D
esig

n E
nviro

nm
ent

C
o

m
p

lete IP

Verification
Integration Test B

ench and S
uite

D
ocum

entation
U

ser G
uide, Integration G

uide

S
oftw

are
A

pplication, D
rivers, U

tilities

Im
plem

entation
S

cripts and C
onstraints

S
ource C

ode
and its C

onfiguration

IP
 P

ro
d

uct D
efinitio

n and
 C

o
m

p
letio

n
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Inform
ation in this d

ocum
ent is p

rovid
ed

 solely to enab
le system

 and
 softw

are im
p

lem
enters to use Freescale 

S
em

icond
uctor p

rod
ucts. There are no exp

ress or im
p

lied
 cop

yright license granted
 hereund

er to d
esign or 

fab
ricate any integrated

 circuits or integrated
 circuits b

ased
 on the inform

ation in this d
ocum

ent.

Freescale S
em

icond
uctor reserves the right to m

ake changes w
ithout further notice to any p

rod
ucts herein. 

Freescale S
em

icond
uctor m

akes no w
arranty, rep

resentation or guarantee regard
ing the suitab

ility of its p
rod

ucts 
for any p

articular p
urp

ose, nor d
oes Freescale S

em
icond

uctor assum
e any liab

ility arising out of the ap
p

lication 
or use of any p

rod
uct or circuit, and

 sp
ecifically d

isclaim
s any and

 all liab
ility, includ

ing w
ithout lim

itation 
conseq

uential or incid
ental d

am
ages. “Typ

ical” p
aram

eters w
hich m

ay b
e p

rovid
ed

 in Freescale S
em

icond
uctor 

d
ata sheets and

/or sp
ecifications can and

 d
o vary in d

ifferent ap
p

lications and
 actual p

erform
ance m

ay vary 
over tim

e. A
ll op

erating p
aram

eters, includ
ing “Typ

icals” m
ust b

e valid
ated

 for each custom
er ap

p
lication b

y 
custom

er’s technical exp
erts. Freescale S

em
icond

uctor d
oes not convey any license und

er its p
atent rights nor 

the rights of others. Freescale S
em

icond
uctor p

rod
ucts are not d

esigned
, intend

ed
, or authorized

 for use as 
com

p
onents in system

s intend
ed

 for surgical im
p

lant into the b
od

y, or other ap
p

lications intend
ed

 to sup
p

ort or 
sustain life, or for any other ap

p
lication in w

hich the failure of the Freescale S
em

icond
uctor p

rod
uct could

 create 
a situation w

here p
ersonal injury or d

eath m
ay occur. S

hould
 B

uyer p
urchase or use Freescale S

em
icond

uctor 
p

rod
ucts for any such unintend

ed
 or unauthorized

 ap
p

lication, B
uyer shall ind

em
nify and

 hold
 Freescale 

S
em

icond
uctor and

 its officers, em
p

loyees, sub
sid

iaries, affiliates, and
 d

istrib
utors harm

less against all claim
s, 

costs, d
am

ages, and
 exp

enses, and
 reasonab

le attorney fees arising out of, d
irectly or ind

irectly, any claim
 of 

p
ersonal injury or d

eath associated
 w

ith such unintend
ed

 or unauthorized
 use, even if such claim

 alleges that 
Freescale S

em
icond

uctor w
as negligent regard

ing the d
esign or m

anufacture of the p
art.

H
ow

 to R
each U

s:

 

F
reescale™

 and
 the F

reescale lo
g

o
 are trad

em
arks o

f F
reescale S

em
ico

nd
ucto

r, Inc. A
ll o

ther  
p

ro
d

uct o
r service nam

es are the p
ro

p
erty o

f their resp
ective o

w
ners. T

he P
o

w
er A

rchitecture  
and

 P
o

w
er.o

rg
 w

o
rd

m
arks and

 the P
o

w
er and

 P
o

w
er.o

rg
 lo

g
o

s and
 related

 m
arks are trad

em
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and
 service m

arks licensed
 b

y P
o

w
er.o

rg
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