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1. Document Overview



1. Document Overview

e Document will be released in the week!
e Let's have a look at the document first.

Xl Document Statement

BB —IREEE RO, WERIRANAN G EMHE AW E > (REREAIRTERED, fRA] DAE R AR B
A, Bz R PG TIAREAIEN,
EBE=FZE, RMNIKMEREXE, YIRS E,
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2. RISC-V Instruction
XA Je /48 RISCV 150 A FATE S : R-Type A1 I-Type.

e R-Type {§%: Register Type, HTHFFRs 2 RIINBHE,
o [-Type 5% : Immediate Type, T ZRIEFIZ 8 HIANEHE,

XTIR, B2 —EH T, RGRRIXMNRME @ I 77 20RAS 2
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2. RISC-V Instruction

o NEIfI RISC-V K521,

o F—THRR— 32 MHFES AL,

o bRV TRAE D B T BOFHON W YA 2L, o

o ¥~ RISC-V Hy5S £,
9 TRT
@%?&%ﬁo

R R W EZ A 7 HI BAThRE, A

31 27 26 25 24 20 19 15 14 12 11 7
funct7 | rs2 sl 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
imm[31:12] rd opcode
imm[20]10:1]11[19:12] rd opcode
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Inst Name FMT | Opcode | funct3 | funct7 Description (C) Note
add ADD R 0110011 | Ox@ 0x00 rd = rs1 + rs2
sub SUB R 2110011 | ox@ 0x20 rd = rs1 - rs2
xor XOR R 0110011 | ox4 0x00 rd = rs1 " rs2
or OR R 0110011 ox6 0x00 rd = rsl | rs2
AND R 0110011 | ox7 0x00 rd = rs1 & rs2
Shift Left Logical R 2110011 | ox1 0x00 rd = rsl << rs2
srl Shift Right Logical R 0110011 | @x5 0x00 rd = rs1 >> rs2
sra Shift Right Arith* R 2110011 | @x5 0x20 rd = rsl >> rs2 msb-extends
slt Set Less Than R 2110011 | ox2 0x00 rd = (rs1 < rs2)?1:0
sltu Set Less Than (U) R 0110011 | ox3 0x00 rd = (rsl < rs2)?1:0 zero-extends
addi ADD Immediate | 0010011 | 0x0 rd = rs1 + imm
xori XOR Immediate 1 0010011 | 0x4 rd = rs1 ° imm
ori OR Immediate 1 0010011 | @x6 rd = rs1 | imm
X{I‘ andi AND Immediate I 0010011 | @x7 rd = rs1 & imm
slli Shift Left Logical Imm 1 0010011 | ox1 imm[5:11]=0x00 | rd = rs1 << imm[0:4]
srli Shift Right Logical Imm 1 0010011 | Ox5 imm[5:11]=0x0@ | rd = rs1 >> imm[0:4]
srai Shift Right Arith Imm I 2010011 | @x5 imm[5:11]=0x20 | rd = rs1 >> imm[0@:4] msb-extends
slti Set Less Than Imm | 0010011 | ox2 rd = (rs1 < imm)?1:0
sltiu Set Less Than Imm (U) 1 0010011 | ox3 rd = (rs1 < imm)?1:0 zero-extends
1b Load Byte 1 0000011 | 0x0 rd = M[rs1+imm][0@:7]
1h Load Half 1 0000011 ox1 rd = M[rs1+imm][@:15]
R-type 1w Load Word 1 0000011 | ox2 rd = Mlrs1+imm][@:31]
1bu Load Byte (U) 1 0000011 | Ox4 rd = M[rs1+imm][@:7] zero-extends
1hu Load Half (U) I 0000011 | Ox5 rd = M[rs1+imm][0:15] zero-extends
S-type sb Store Byte S [ oio0011 | oxe Mirsi+imml[0:7] = rs2[0:7]
B-type sh Store Half S 0100011 | ox1 MLrs1+imm][@:15] = rs2[0:15]
U- e sw Store Word S 0100011 | @x2 Mlrs1+imm][@:31] = rs2[0:31]
typ beq Branch == B 1100011 | @x@ if(rs1 == rs2) PC += imm
J-type bne Branch |= B 1100011 | @x1 if(rs1 != rs2) PC += imm
blt Branch < B 1100011 | 0x4 if(rs1 < rs2) PC += imm
bge Branch > B 1100011 | @x5 if(rs1 >= rs2) PC += imm
bltu Branch < (U) B 1100011 | @x6 if(rsl < rs2) PC += imm zero-extends
bgeu Branch > (U) B 1100011 | ox7 if(rsl >= rs2) PC += imm zero-extends
jal Jump And Link J 1101111 rd = PC+4; PC += imm
jalr Jump And Link Reg 1 1100111 | 0x0 rd = PC+4; PC = rs1 + imm
lui Load Upper Imm U 8110111 rd = imm << 12
auipc Add Upper Imm to PC U 2010111 rd = PC + (imm << 12)
ecall Environment Call 1 1110011 | 0x@ imm=0x@ Transfer control to 0S
ebreak | Environment Break 1 1110011 | @x@ imm=0x1 Transfer control to debugger
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3. R-Type Insturctions

R-Type By ERAR=E R-Type BT AT

31-25 24-20 19-15 14-12 11-7 6-0 FEB D finid

funct? rs2  rsl funct3 rd opcode funct7 7 bitsThaErs, A TH5E BARRYHERIERE

7 bits 5bits 5 bits 3 bits 5 bits 7 bits rs2 5 bits IR 72

rsl 5 bits JREF A1

TENPITEF Fae 2 B2 BERTES, R-Type f58°H funct3 3bits  TIRERE, HTHEE R
HE rs1 Ml rs2 /MBI, SAEHABTILE (7 155 rd  Sbits  EFRAE, FINEHLR
rd BLERRH opcode7 bits BRERS, teEfeRAY
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3. R-Type Instructions

Example: and $§%

and x10, x1, x7

® opcode: 0110011 (R-Type); funct3: 111 (and); funct7: 0000000
® rsl: 00001 (x1); rs2: 00111 (x7); rd: 01010 (x10)

31-25 24-20 19-15 14-12 11-7 6-0

funct7? rs2 rsl funct3 rd opcode
0000000 00111 00001 111 01010 0110011
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4. |-Type Instructions



4. |-Type Instructions

I-Type BYFEEAE T, I-Type N FEEREHT
31-20 19-15 14-12 11-7 6-0 FEB P HEL
imm [11:0] rsl funct3 rd opcode imm 12 bits RVA IS
12 bits 5 bits 3 bits 5 bits 7 bits rsl 5 bits IR ZF A1
funct3 3 bits WRERS, HHTHaERIEIRA
[-Type 6 H T BB FfEas 2 FIBH, XAp rd  5bits AtREFES, fEiBaELEE
HERI R, rsL WA, im ASLHIR, rd opcode 7 bits B, ft oA
N EFRF R4

o HNEL: SZRIEURTE N RIS 5 A 4 Hi Y
2, TR TR
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4. |-Type Instructions
Example: addi 5%

addi x10, x1, 10

® opcode: 0010011 (I-Type); funct3: 000 (addi)
® rsl: 00001 (x1); imm: 000000000010 (10); rd: 01010 (x10)
o ER: im & 12 NHERTEE, PAFEHITASY R, HIHHIFRRE 000000000010

31-20 19-15 14-12 11-7 6-0

imm [11:0] rsl funct3 rd opcode
000000000010 00001 000 01010 0010011
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5. Example



5. Example: An RISC-V Program

MRS
PRI AT DL R

Registers

-

addi x1, x2, -1
or x2, x2, x1

add x3, x1, x2
slt x4, x3, x1
sra x5, x3, x4
sub x0, x5, x4

-

H BRI TR S AR IR
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x0/zero

X1
X2
X3
x4
X5
X6
X/
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5. Example: An RISC-V Program

addi x1, x2, -1
o ¥ x2 WMEM E -1, FA x1

o x2 MIFIURIEN o, FRLA x1 FUMEN -1
o -1 M= fL Z#HHIFRRJY OXFFFFFFFF
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x0/zero

X1
X2
X3
x4
X5
X6
X/
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5. Example: An RISC-V Program

or x2, x2, x1

L Registers
o K x2 A1 x1 HYEHIHITOR 1857, FA x2 H

o x2 HIME N o x0/zero
o x1 MMEN -1 x1
o FTLL x2 BI{E N OXFFFFFFFF

X2

x3

x4

X5

X6

X7

SI100B EE Part Project: miniCPU Tutorial 2 Dec.13 2024



5. Example: An RISC-V Program
add x3, x1, x2

Registers

o K x1 F1 x2 BYEAEIN, EA x3 H

o x1 HEN -1 x0/zero
o x2 MMEN -1 x1
o ﬁﬁu X3 El"]@ﬂﬂ -2
o -2 SR EHIFET oxerrRRRRE, T x3 BRI X2
X3
x4
X5
X6
X7
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5. Example: An RISC-V Program

slt x4, x3, x1

B Registers
o ¥ x3 I x1 MUEHAT

EREBA/NEE, R 3 NF xa, T xa BER 1, x0/zero
A o 1
® X3 H@fﬁ?‘ﬂ -2
o x1 MER -1 X2
o FRFDA xa fME N 1 x3
o HEFEMNE, WRELHELILE, o st HBOW
B sltu 155, IIREEEN o x4
x5
X6
X7
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5. Example: An RISC-V Program

srl x5, x3, x4

o Rt x3 HWHEZMAH x4 i, FA x5

o x3 HI{ENY -2 (OXFFFFFFFE)

e x4 HMEN 1

o AL x5 BUEN OXTFFFFFFF

o [HISTEENZZHARMBERGEIIX A
o WAL /INAN 0
o BAREGRAELIITSAL
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x0/zero

X1
X2
X3
x4
x5
X6
X/
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