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Figure 2.2 K6 3D BLOCK DIAGRAM

Scheduler and
Centralized BufferOp Commit

Unit

Architectural
Register File

O perand Buses, Result (Register and/or Status Flags) Buses, and other Architectural Related Information Buses

Store
Unit

Load
Unit

Register Unit
X

(Integer,
MMX, 3D)

FP Unit
Branch

Resolution
Unit

Store
Queue

Address
(32)

Data
(64)

32 KB
L1 D-Cache

L1 D-Cache
Control Logic

128 Entry
TLB

L1 I-Cache
Control Logic

64 Entry TLB

Execution Engine

Op information, operands,
results, signals

Short Decoder 1
Short Decoder 2
Long Decoder

Vector Decoder
and Ops ROM

Instruction Decoders

Branch Prediction Logic

16-entry
Branch
Target
Cache

4 RISC86 Ops

System Interface

256 KB L2 Cache
(Data, Tags,
and Control)

Address (32)  /  Data (64)

Control Signals

32

16 x86 instruction bytes
and 16 sets of predecode bits

64

64

Instruction Buffer
Sequential

Fetch Control

64 KB
L1 I-Cache

20-KB
Predecode

Cache

16-entry
Return
Address

Stack

Branch
Target

Address
Adders

8192-entry
Branch
History
Table

update
data

64

Register Unit
Y

(Integer,
MMX, 3D)

exception information and
termination signals

32

32

Predecode
Logic

64
32

32

32

32

operand values

32

64

16 x86 instruction bytes
and 16 sets of predecode bits

Branch Target
Cache "Hit"

Type of Decode Cycle

Address
"Hit"

64

32

64

64

64

64



Figure 2.3 RUX AND RUY EXECUT ION UNITS
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Figure 2.4 UPPER AND LOWER POR T IONS OF THE PROCESSOR
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Figure 2.5 INSTR UCT ION BUFFER, INSTR UCT ION REGISTER S 1 & 2, AND THE DECODER S

Branch Target CacheL1 I-Cache
Predecode

Cache

16 x86 Instruction bytes
and 16 sets of Predecode

Bits

12 bytes

16:1 16:1

0F Strip
Logic

Instruction Register 2
Was there
a OF byte ? C

4

16 bytes 16 nibbles

4

A

16:1 16:1

0F Strip
Logic

Instruction Register 1
Was there
a OF byte ? B

4

16 bytes 16 nibbles

4

16 x86 Instruction bytes
and 16-sets of Predecode

bits

7 bytes

4

4

4 x-86
I-bytes &

predec bits

4 x-86
I-bytes &

predec bits

Vector
Decoder

Long
Decoder

Short
Decoder 1

Exception
Decoder

Short
Decoder 2

11 bytes 11 bytes 7 bytes

7 bytes

4 Ops
2 Ops 2 Ops

4 Ops
Ops Sequencer

OpQuad ROM
4K OpQuads

12

12

Environment
Substitutions4 Ops

12

12

4 Ops to
OpDEC

Legend
A = Instruction 1 Decode PC
B = Instruction 1 Predecode
C = Instruction 2 Predecode

Instruction Buffer

4 x-86
I-bytes &

predec bits

4 x-86
I-bytes &

predec bits

11 bytes 7 bytes

Instruction Buffer
Index 0

from OCU (12)

4 OpsEnvironmental
Data

MUX A

MUX B

Branch Taken
(from decoders)

"Successful
Decode" Signals



.

Figure 2.6 INSTR UCTION BUFFER INDEX 0 MULT IPLEXER
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Figure 2.7 PREDECODER LOGIC
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Figure 2.8 DECODER OPQUADS AND SCHEDULER OPQUADS
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Figure 2.9 THE SCHEDULER AND ITS  CENTRAL IZED BUFFER
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Figure 2.10 OPQUAD ROM, VECTOR DECODER, AND EXCEPT ION DECODER
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Figure 2.11 DISPLACEMENT BUSES FROM DECODER
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Figure 2.12 INTEGER AND SINGLE-CYCLE MMX RUX/RUY PIPEL INE STAGES
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Figure 2.13 GENER IC PIPEL INE STAGES
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Figure 2.14 2-CYCLE MMX AND 3D RUX/RUY PIPEL INE STAGES

Op Issue Selection
and

Operand Information
Broadcast Stage

Operand Selection
and Transfer

Stage

Execution
Stage 1

Commit
Stage

Operand
Selection

Phase

Operand
Transfer

Phase

Operand
Information

Broadcast
Phase

Op Issue
Selection

Phase

x86
Instruction

Fetch
Stage

x86
Instruction

Decode
Stage

The Preliminary Pipeline Stages

The Intermediate RegOp Pipeline Stages for 2-Cycle MMX and 3D Ops

The Commit Stage

��
��
��
��
��
��
��
��
��

���
���
���
���
���
���
���
���
���
���
���
���
���

Execution
Stage 2

MMX/3D
Execution

Phase 2

MMX/3D
Result

Transfer
Phase

MMX/3D
Execution

Phase 0

MMX/3D
Execution

Phase 1



Figure 2.15 LU PIPEL INE STAGES

The Intermediate LU Pipeline Stages

Commit
Stage

x86
Instruction

Fetch
Stage

x86
Instruction

Decode
Stage

The Preliminary Pipeline Stages

��
��
��
��
��
��
��
��

Op Issue
Stage

Operand Fetch
Stage

Execution
Stage 1

Execution
Stage 2

Operand
Selection

Phase

Operand
Transfer

Phase

Address
Calculation

Phase

Result
Transfer

Phase

Operation
Information

Broadcast
Phase

Op Issue
Selection

Phase

Displace-
ment

Forwarding
Phase

D-Cache &
D-TLB Look-Up Phase

Load/Store
Relative Age
Scans Phase

��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

The Commit Stage



Figure 2.16 THE LU INTER MEDIATE OR EXECUTION PIPEL INE STAGES
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Figure 2.17 SOURCES OF SEGMENT BASE AND L IMIT , SCALED INDEX,  AND DISPLACEMENT VALUES
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Figure 2.18 SU PIPEL INE STAGES
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Figure 2.19 THE INTER MEDIATE OR EXECUT ION SU PIPEL INE STAGES AND STORE QUEUE ACCESS
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Figure 2.20 STORE COMMIT PIPEL INE STAGES
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Figure 2.21 THE BRU PIPEL INE STAGES
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Figure 2.22 SYSTEM INTERFACE UNIT
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