RISC-V ISA: riscv-uconn

* Total memory size limited to 16,384 addresses
 Each memory address stores a word (4 bytes)

* Instructions reside in addresses 0—255, followed by data in the
remaining addresses

* Program counter initially points to address 0
e RISC-V registers: 32 x 32 register file
— X0 is hardwired to 0, but it will be set to 1 to trigger program termination

Register Number

ABI Name

Description

x0

zZero

hardwired 0x00000000

x1-4 ra, sp, gp, tp | return address, stack pointer, global pointer, thread pointer
x5-7 t0-2 temporary registers

x8-9 s0-1 saved registers

x10-11 a0-1 function arguments / return values

x12-17 a2-7 function arguments

x18-27 s2-11 saved registers

x28-31 t3-6 temporary registers
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riscv-uconn: RISC-V Integer Instruction Set

31 27 26 25 24 20 19 15 14 12 11 7 6 0
funct?7 rs2 rsl funct3 rd opcode R-type
imm[11:0] rs1 funct3 rd opcode I-type
imm[11:5] rs2 rsl funct3 imm/[4:0] opcode S-type
imm[12[10:5] rs2 rsl funct3 | imm[4:1]11] opcode B-type
imm[31:12] rd opcode U-type
imm[20|10:1|11|19:12] opcode J-type
mmm
0110011 0x00 rd=rs1+rs2
sub 0110011 OxO 0x20 rd=rsl-rs2 SUB
and 0110011 Ox7 0x00 rd=rs1&rs2 AND
or 0110011 Ox6 0x00 rd=rs1|rs2 OR
Xor 0110011 Ox4 0x00 rd=rs1°rs2 XOR
slt 0110011 Ox2 0x00 rd = (rs1 <rs2)?1:0 Set Less Than
sli 0110011 Ox1 0x00 rd=rsl<<rs2 Shift Left Logical
0110011 Ox5 0x00 rd=rs1>>rs2 Shift Right Logical

srl
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riscv-uconn: RISC-V Integer Instruction Set

31 27 26 25 24 20 19 15 14 12 11 7 6 0
funct7 rs2 rsl funct3 rd opcode R-type
imm[11:0] rsl funct3 rd opcode I-type
imm[171:5] rs2 rs1 funct3 imm[4:0] opcode S-type
imm[12[10:5] rs2 rsl funct3 | imm[4:1]11] opcode B-type
imm[31:12] rd opcode U-type
imm[20|10:1|11|19:12] opcode J-type
O S e e T Crr—
addi 0010011 OxO rd=rsl+imm ADDI
XOri 0010011 Ox4 rd=rs1°rs2 XORI
ori 0010011 Ox6 rd=rsl|imm ORI
andi 0010011 Ox7 rd=rs1&imm ANDI
slti 0010011 Ox2 rd = (rs1 <imm)?1:0 Set Less Than Imm
slli 0010011 oOx1 Imm[5:11]=0x00 rd =rsl << imm][0:4] Shift L Logical Imm
srli 0010011 Ox5 Imm[5:11]=0x00 rd =rsl1 >>imm][0:4] Shift R Logical Imm
lw 0000011 Ox2 rd =M[rs1+imm][0:31] Load Word

jalr 1100111 OxO rd=pc+4;pc=rsl+imm Jump & Link Reg



riscv-uconn: RISC-V Integer Instruction Set

31 27 26 25 24 20 19 15 14 12 11 7 6 0
funct?7 rs2 rsl funct3 rd opcode R-type
imm[11:0] rsl funct3 rd opcode I-type
imm[11:5] rs2 rsl funct3 imm/[4:0] opcode S-type
imm([12[10:5] 152 rs1 WWW‘WT@WI
imm[31:12] rd opcode U-type
imm[20(10:1|11|19:12] rd opcode J-type
oo s Losipin ____Lone __
0100011 Ox2 M[rs1+imm][0:31] = rs2[0:31] Store Word
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riscv-uconn: RISC-V Integer Instruction Set

31 27 26 25 24 20 19 15 14 12 11 7 0
funct?7 rs2 rsl funct3 rd opcode
imm[11:0] rsl funct3 rd opcode
imm[11:5] rs2 rsl funct3 imm/[4:0] opcode
imm[12|10:5] rs2 rsl funct3 | imm[4:1[11] opcode

R-type
I-type
S-

B-type

mmjslilZ)]

rd

opcode

imm[20[10:1[11[19:12]

rd

opcode

U-type
J-type

N [ P O

1100011
bne 1100011 Ox1
blt 1100011 Ox4
bge 1100011 Ox5

ICONN

if (rs1 =

if (rs1 !=
if (rs1<rs2)pc+=imm

If (rs1 >=rs2) pc +=imm

=rs2) pc +=imm

rs2) pc +=imm

Branch =

Branch <

Branch >

Branch |=



riscv-uconn: RISC-V Integer Instruction Set

31 27 26 25 24 20 19 15 14 12 11 7 6 0
funct?7 rs2 rsl funct3 rd opcode R-type
imm[11:0] rsl funct3 rd opcode I-type
imm|[11:5] rs2 rsl funct3 imm|[4:0] opcode S-type
imm[12(10:5] rs2 rsl funct3 | imm[4:1|11] opcode B-type
imm[31:12] rd opcode U-type
imm[20[10:1[11[19:12] rd opcode J-type

i opaie L [oeermien ___Jume___

0110111 rd =imm << 12 Load Upper Imm
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riscv-uconn: RISC-V Integer Instruction Set

31 27 26 25 24 20 19 15 14 12 11 7 6 0
funct?7 rs2 rsl funct3 rd opcode R-type
imm[11:0] rsl funct3 rd opcode I-type
imm|[11:5] rs2 rsl funct3 imm|[4:0] opcode S-type
imm[12[10:5] rs2 rsl funct3 | imm[4:1]11] opcode B-type
imm[31:12] rd opcode U-type
imm[20(10:1|11|19:12] rd opcode J-type

T e R
1101111 rd = pc+4; Jump and Link
pc +=imm
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