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T Suppose we are designing an mstruction st archdecture with 37-b# mstructions and 20 ddierent
opcodes. The regster fie contams 128 regsters. Une of the mstruction types we would kke to
support specifies an opcode, a destmation regster, and Two axedate source vakes. What s the
mnmum munber of bits that are needed to specify cach feld?
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Problem 3
Suppose we are designing an mstruction set archgectuse with 28-b#t mstructions and 44 ddierent

opcodes. Immediate operands can be m the range of +512. Hyw many regsters can thes datapath
have? Assume we would ke fo support an I-type mstruction brmat with the same operand

mumber and types used m the MIPS format
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Problem 1
Suppose a datapath has three operand busses (fwo source, one destmation), 45 mstruction

types, and 32 registers where each regster s 16 bils wide. Immediate operands can be m
the f4128K. e 1 :
Design an o format for instructions that have one operation, one destmation

register and two source registers. Label the fields and mmimum number of bits need for

2%

cach feld. -
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Opcode: Destination Wt Source 1 Rtg.:' ter: Source 2 Register: 1
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Design an mstruction format for mstructions that have one operation, one destmafion regster,

one source register, and an mmediate value. Label the fields and mmumum er of bits need

for each field =L ] s
3 5 N

Opcode: s Destination Register: Source 1 Register: Immediate: ]
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each field
L r . ,
i Opcode: Destination Register: Source | Regster: Source 1 Regster:
| | | | : — —

o . ction H W DS : ve one operation one destmmton regsier,
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‘ Opcode: s Destination Regster: Source | Regaster:
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Problem 2
Suppose We are desgning an mstruction  set archdecture with,_32-bit mstruclions and 26 different
opcodes. The regsicl f contamns 128 regsters. One of the mstruchion fypes We would ke 10

“suppoit specifies an opcode, a destmation regster, and TWo mmediate source valies What s the
mymmum mupber of bis that are needed to specify each ficld”
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| Destination Register: | Immediate Value: 15 [mmediate Valuet O
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Suppose we are designing an mstruction set archgecture with 28-bd u:tsmlc_tM 44 dfferent
opcodes. Immednte operands can be m the range of £512. How nmany regsiers can WS datapath
\ have? Assume we wounkd bke 10 Sup ot an I-type mstruction format with the same Ope€rar
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