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#

Consistancy of Architac
User code compatible
Extensible for marxet
specific enhancements

Parformance
roadmap
80 MHz to 4.7 Gz

Product Range
Microcontroller to Enterprise

Many variants from rFreescale alone

sraadin of Capabilities
Single chin MCUSs to highly integrated
S0Cs to high-performance CPUs

yre Breadth of Applications
Computing, Networking, Gaming,
Telecom, Automotive, Storage,

Printing & Imaging, Military
Industrial Automation |

Customer

Endorsement
Large installed base

3'd Party Support
Largest selection of
third party support

Freescale/IBM
AMCC/Xilinx/PA Semi

Strong competition to ensure
leading edge products
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PowerPC™ PowerPC™
Classic Classic
1.0 1.10
User ISA
Book 1 Book 1

Book 2

BOOK 2 I R

64b ISA non-moded
Operating Environment
Virtual Environment

PowerPC™
Book E
1.0

PowerPC™
Book E
1.9 (not published)

America

1985

Book 3 Book 3
4
i |IBM/Motorola
IBM only PowerPC™
AS/400 2.02

POWER2

1991

1999
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/ Freescale/IBM

PowerPC™
Book E
1.9

APUs

IBM

PowerPC™
2.02 + Proposals
Book 1

Book 2

Book 3

\_

Merged ISA from
Power.org PAAC

Book |
Book Il
Book IlI-S

Book IlI-E

Book VLE

Power ISA™
Version 2.03

Common User Mode
(VLE, 32b, 64b)
Separate Privilege Mode
(server, embedded)

2006

Power
ISA™2.04/2.05

2007

Power
ISA™2.06

2008+/
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Power ISA Overview
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Book |

User Instruction
Set Architecture
(UISA)

Book VLE

Variable Length
Encoding

Book I

Virtual
Environment
Architecture

(VEA)

Book Ill
Operating
Environment
Architecture
(OEA)

Books and Contents

Memory reference, flow
control, Integer, Floating
Point, Numeric
acceleration, Application-
level programming model

Environment

Application-level
programming model,
generally compiler
generated

~

Time, synchronization,
cache management, and
storage features, such as
byte ordering

Library-level, non
privileged programming
model, generally
assembler generated

Exceptions, interrupts,
memory management,
debug facilities, and
special control
instructions and resources

Supervisor/Hypervisor-
level instructions and
resources




Base
Most of Book | and Book Il, except numeric
acceleration and some specialized instructions

Server Embedded

Generally Generally
Book IlI-S Book IlI-E

Problem specific categories:
Floating Point, Vector, Signal Processing
Engine (SPE), Cache Locking, ...
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0

79

SPE Cateqgory

Vector Category

0 31 32 63 0 127
GPRO hi GPRO VRO
GPR1 hi GPR 1 VR1 Base
category
GPR31 hi | GPR 31 VR31
0 63 32 63
ACC VRSAVE
32 63
SPEFSCR VSCR

Alternate Time Base

0

Floating Point Category
63

. Category 6 FPRO
ATB (ATBU) FPR1
Server Cateqory FPR31

0 63 0 63
Program Priority Reg FPSCR
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Input Register

Input Register

Output Register
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Instruction Stream \

\ 4

Execution
Flow

128 bhits
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VRO
VR1
VR2

VR30
VR31

Vector Register File

L128 128 128

v v

Vector ALU

Vector Permute

128

128
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Vector
Simple-
Fixed

Vector

Permute

Vector
Floating-
Point

Vector
Complex-
Fixed
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stw r4,0,r5
sync I/l ensures stw & lwz occur in-o0
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User privilege

Supervisor privilege

Hypervisor privilege
(category Server)

User User ces User

Ll

Supervisor (OS) Supervisor (OS)

User

I

Hypervisor

: User User ’:‘— partition

I

Supervisor (OS)







Embedded Implementations
of Power ISA
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AltiVvec™

v

Category: Vector
Category: Signal Processing
Engine (SP)
Categories:

SP.FS, SP.FD, SP.FV
Category: Base
Category: Legacy Move Assist

R Category: Legacy Integer
k WS i Multiply Accumulate j

SPE

v

Embedded Floating-Point
(Single, Double, Vector)

v

Isel

v

dimzb

v
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Alternate Time Base

R Category:
g Alternate Time Base
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Book IlI-E

Category:
Embedded.Cache Locking

Category:
Embedded.Enhanced Debug

Category:
Embedded.Performance Monitor

Category: Embedded

Category:
Embedded.Cache Initialization

Category:

Embedded.Cache Debug j
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Variable Length Encoding

Book VLE

. Category:
@l \/ariable Length Encoding




( 4 ' $

/"))

& +)'

&+) 30# D

& +) 3!

&+) 3D +
CHT) )

& +)  3+1

& +) 3 !

& +1 1

&

$
& $ $ 37




+)  +1
1 7 \

& 12324 ; ) 414 4244
& ) $, )

[ #D
& 12324 ;1
& ) $ ;

18
& < +

1 2324; 1 )
#D 8 #D




7%
& $ 577482 177
, (7482 1774826 $
>
& I <5% '
6
&,'$
& !
&- |
& : 17% 5.76
& . (7% 5.(76
& +1 ) 7$ 5+76

1

482







&
'$
& < $
& )
$
'S TS 'S

7% 5,1748263
' 7% 5, 76

1
$

\_

'3

'3

$

5




$ 7% 5,

$! 79
')

$' <

')

79

76
5, 17

79

5, !

5 !




6

59:9




# $% &()*
+ $$$,* --

%8 4D )
- B $ ')
/ #
#D 0 #D
5 5
) 6 ) 6




+ ) 3)
7%
() $)
& 0! $ 7% 506
' 0 ) #D
& 0! 7% 501746
#D #D $
&#D ! $ 7% 5#D 1 6
' #D ) )1 $
)l
& 0 7% 5
#D
& 7% 5,6
) #D

\_




+)  +1 ,D 8

& - 9034:.3! $ ;+) 3 +1

& ) 1)
1 $ 1
& # 1 1
) 1
) $)
& J
& # +D! $ 1
&# +1 $ 1

& # 1 1 , 5 7K, L6
$ 5 7K7L6

& ) $ $ . +




-) ) #

/ MSR for data accesses

MSR for instruction access 64-bit effective address

l
/ \
ns] P | Efective Page Address | Ofiset
/

virtual address

TLB

-multiple entry —
(real page number [RPN])

Real Page Number Offset

k 64-bit real address
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EPLCy for load accesses
EPSC for store access

EPLCp,p forload accesses g4 pjt effective address
EPSC,,, for store access l

v / \
m Effective Page Address
/

virtual address

TLB

-multiple entry —
(real page number [RPN])

Real Page Number Offset

v

64-bit real address
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Doorbell
Interrupt

msgsnd

Doorbell
Interrupt

Doorbell
Interrupt
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SPE upper SPE lower
element element

* Non category SPE instructions modify only Normal 32-bit
the lower 32 bits leaving the upper 32 bits Instructions
unchanged
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Server Implementations of
Power ISA
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64-bit effective address \
Effective Segment ID
40-bit ESID

54-bit VSID \

Virtual Segment ID
AN

\ 60-bit real address /
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00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.

KOO.

..0000_0100
.0000_0200
.0000_0300
.0000_0380
.0000_0400
.0000_0480
.0000_0500
.0000_0600
.0000_0700
.0000_0800
.0000_0900
.0000_0980
.0000_0A00
.0000_0B0O
.0000_0CO00
.0000_0DO00
.0000_0E00
.0000_OE10
.0000_0E20
.0000_OE30
.0000_OE40
.0000_OE50

System Reset

Machine Check

Data Storage

Data Segment

Instruction Storage

Instruction Segment

External

Alignment

Program

Floating-Point Unavailable
Decrementer

Hypervisor Decrementer
Reserved

Reserved

System Call

Trace

Hypervisor Data Storage
Hypervisor Instruction Storage
Hypervisor Data Segment
Hypervisor Instruction Segment
Hypervisor Emulation Assistance
Hypervisor Maintenance

..0000_OE60
..0000_OEFF
..0000_0FQ0
..0000_OF10
..0000_0F20
..0000_OF30

..0000_OFFF

Reserved

Reserved
Performance Monitor
Reserved

Vector Unavailable
Reserved

Reserved
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The Road Ahead

"934= ) $ 1







