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This circuit first selects the maximum value of a and b,
call it max(a ,6) then it selects the maximum

value of max(a ,b) and c
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↳ ↑OLUSION

① 512 instructions . The address splitter is 2-10 , which is9 bits.

29 = 512 -

② Only one register can be updated in a single clock
cycle because the register file only has one WD inputs
one WR inpot ,

and
one RAW input. Note that the PC can

-e updated separately from the one register that can be
updated in the register file .

③ JAL and the conditional branches (BEQ ,BNEJBLT /BGE) all
use the second input to the ALUSCA Mux

,
which is the

current PC . This is used to calculate the target address .

& S2 is used to determine in we are loading or storing a double (o),
~ word (1) or a byte (2) .



③ For LWr we need a new control line to send to

the load component (mem-Id-Ir-16) to select
between signed loads and unsigned loads

.
Call it

LUSION . This needs to be added to the decoder spreadsheet
and the instruction decoder and as an input in the load

I
component. It will control a mux that picks between

sign extend (0) and zero extend (1) . See LUSIGN above.

⑥ For SWPR
, we

need to modify the register file so that

two registers can be updated or a single clock cycle.
This means the register File needsb new inputs:

3

WDI ,
WRL

, RFW2 ·
The register file will need to be

modified to allow two registers to updated at the some time

with thes new control lines They need to be added to

the decoder spreadsheet and instruction decoder.

Now
,
for supR , we need to read rsl on RDO and

rS2 or RDI . The new SUP control line selectsWriting to is
instead of rd . Whereas we connect RDO to WDI , and RDI to

the WDsel MrX which will need to be expanded . See the
&

modifications to the top level circuit above -



() We can determine the maximum size of data memor (RAM)

from the address bits and the data bits . We know the

Data bitsarebor8 bytes.Theaddress its are -e

(2) The cycle time is determined by the longest combinational
path in the circuit. (I won't ask thish

(3) The load instructions : 16 1 ,
Id and So

, sw
for

-↓ end-modity-write .

(4) Because we may need to do two additions in the same

Clock cycle : PCA4 and an ALU add for things
like BSTA calculations .
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(5) 160 is similar to 100 .
(see above

CG) addit is similar to Supr in that we

need to write to two registers on the

some clock cycle .
However

,
in addition we

need a second ALV because we need to

do two adds on the same clock cycle. We

also need an adder to compute al from 10 .



① When the add instruction reaches the EX stage
RDG and RD I will not have the correct values because

the two add i instructions will not have completed

weaddi al , zero , 3
add i a2 , 2000 , 4
nop

not
nop

add no
,
al

,
az

unimp



8 (see below)

No , just forwarding
is needed.

⑥ add : al,
EEE To a 10

so al , o(zero) # Eatin As list -formed flushId al , olzord EDI EmJD
W

nop #Botadd no
,
at
,
at

Stall
Unimp Ei mind Ex in rus
-

needed.I 10 Clock cyclesne
-

⑦ Yes
,
on clock cycle 6

,
when we need to insert a nop.

⑧ Yes
, on

chock cycle 6 : We need to stall the d

⑨ Yes
,
in clock cycle)

,
We forward from WB

to RDO and RDI in EX.



④ 23456
addi al , 2003 IJJBIM
addi an , zero ,"

add do
,aljaz
Dis

unimp DMBD D


