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e U-Format
® ‘li” pseudo instruction
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“II” pseudo instruction

e |I rd, Immediate
® | oad 32-bit values or address in the destination register
e How to translate “li t0 0x12345678" to instructions?
® One instruction is impossible since no 32-bit object can
encode all 232 possible immediates AND all 32 possible
destination registers

e Solution: lul instruction
® |n the above example, we can do
® |ui tO 0x12345
® addi t0O t0O O0x678
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“II” pseudo instruction

Immediate

® | oad Upper Immediate, U-type
® \Writes the signed-extended 20-bit immediate, left-shifted by 12

bits, to x[rd], zeroing the lower 12 bits
® X[rd] = sext (immediate[31:12] << 12)

Immediate[31:12]

Rd

0110111
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“II” pseudo instruction

rd, rsl

® Add immediate, I-type

® Adds the signed-extended immediate to register x[rs1] and
write the result to x[rd]

® X[rd] = x[rs1] + sext (immediate)

2019

Immediate

15 14

12 11

Immediate[11:0]

rsl

000

rd
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“II” pseudo instruction

o |i rd, Iimmediate
e If therange of the immediate is O ~ 4096 (12-bit)

® |[I rd, Immediate => addi rd, x0, immediate
® clse
® |ui rd (immediate << 12)

® addi rd, rd, (immediate & OXFFF)



%% National Yang Ming Chiao Tung University

;\ iy
a4 Computer Architecture & System Lab

“II” pseudo instruction

e |[n case

® |ui a0, immediate0 << 12

e addi a0, a0, (immediatel & OxFFF)
e When 11" immeidatel =0

® |ui a0, Immediate0 <<12

e addi a0, a0, (immediatel & OxFFF)

e When 11" immeidatel =1
® |ui a0, ((immediate0 +1) <<12)
e addi a0, a0, (immediatel & OxFFF); then a0 — 2712
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“II” pseudo instruction

e Incase:li a0, OXABCEDFFF
e |ui a0, OxABCDE
e addi a0, a0, OxFFF

e Problem: OxFFF isn’'t 4095; it's -1 (2° complement)
e OxFFF=[t111 1111 1111 (11t immediate = 1)
® |ui a0, (immediate0+1)<<12)
e add a0, a0, (immediatel & OxFFF); then a0 — 2"12)
e |lui t0O OxABCDE #t0 stores OXABCDF000
® addi tO t0O OxFFF #t0 = (OXABCDF000 & OxFFF)-2712
#1t0 = OXABCDEFFF



