Instruction Fetch Stage

Jump/Branch Address<

PC Source Control

PC Write

xC<Z

Halt Instruction

Halt Trigger

Permanent Instruction Purge
>

>

Flush
Permanent PC Inhibit Ha|t W Permanent Pipeline IF/ID
Unit Buffer Flush Pipeline
Buffer
2 _’
> Program Counter + 2
(@) PC2
@)
Program Counter
. ’ PC
T
[e]
-
o .
Instruction
Memory
Instruction
PC ’ P ADDR DATA P INSTR




Instruction Decode Stage

PC Source Control

< L 2
% Jump/Branch Address
MREnLo, MREnHi
Permanent Instruction Purge
Invalid Op Code
Instruction Purge 1
Halt Instruction
d
-
PC Write
MREnLo
Flush MREnHi
oM
4 Control u
Hazard ontrol Unit Blocl Unit 0 1 X
. PLHold Detection Jump/Branch Control Writeback Stage Control Linei W8
Pipeline Unit . Jump/Branch Memory Stage Control Line:
Buffer \_ 1512 4 5’ MEM
o Unit Execute Stage Control Lines
15:12 P EX
PC2 A A A A >0 pi FUNC
74
@ P! RA1
11:8
P RA2
PC P PC
11:8
INSTR <> O—P| RAT RD1 <& RD1
16
74
RA2 RD2 P RD2
16
WA1
WA2 RR15 @ —)p SZE8
16
Register
File P SzE4
’ WDR15 WER15
P W1 WE1
[ 3 » WD2 WE2
Invalid Opcode
INVOP
ZSEctrl 12-Bit Extend
16 ID/EX
A Triple Zero/ _ Pipeline
11:0 Si E d 8-Bit Extend Buffer
ign Exten o
Unit 4-Bit Extend WB.WEnR15
WB.WEnNR1
16
WB.WENnR2
WB.WA2
WB.WA1
EX.WA1
EX.WA2
WB.WDR2/
WB.WDR1 >

~



Execute Stage

Instruction Purge 1

Halt Trigger

MREnLo, MREnHi

Note: Logic Representation

Instruction Purge 2

<} WB/MEM control lines are 0
implemented as a combined
control bus.
WB Writeback Conlroll Lines Writeback Controll Linei WB
Memory Control Lines Memory Control Lines
MEM MEM
EX Execute Control Lines
4
ALUlo
Invalid Opcode >
INVOP > ALUhi
PC
’ MWD
Fwrd A AlUop
FUNC 30
716 '
FUNC code 3:0
ALUsrc1 —’ M CALU I
ontro
RD1 3 * > ° pz U =5
RD2 M 3 X
16 U >
SZE8 ‘x X > ALUctrl
SZE4 = ! 4 _
r. Fwrd.B OVFL
ALUsrc2
16 ’O |)2 RLow
0 [ 16
.—’ s .
D M M R T
=] P
> U 1 Y 7L o, 2 _°
RA1 X > X T WE2
P 3 z [ - P 3
RA2 @
A Pt ’ 4 WER15
')3 WA1
c
@ WA2
X ° N
ID/IEX RA2 EX/MEM
Pipeline 4 i Pipeline
uffer uffer
Buff s |s Forwardin Buff
> > .
O Unit
)\ j MEM.WAR1/R2
 EXWA1 o MEM.WrEnR1/R2/R15
 EXWA2
- ‘
WB.WEnR15
L
MEM.WD1 <
MEM.WD2 <
P ® WB.WEnR2
P ® WB.WENnR1
- WB.WA1
WB.WA2
WB.WDR1 _
< ® WETWORE. O
< ® <
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