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add rd, rs, rt

sub rd, rs, rt
OR Immediate

ori rt, rs, Imm16

LOAD and STORE

lw rt, rs, Imm16
Sw rt, rs, imm216

BRANCH

beq rs, rt, imm16
JUMP

j target

MIPSHI=MES

ADD and SUBSTRACT

S
B
26 21 16 11 6 0
op IS rt rd shamt func
6 bits 5bits 5bits 5bits 5 bits 6 bits
31 26 21 16 0
op rs rt immediate
6 bits 5bits 5 bits 16 bits
KFTHES . BEAIE % ZEIEE ; BRR
B RIB ; BiFHES  BRMHERE. £F
(H5E1Z,
31 26 0
op target address
6 bits 26 bhits



IEFIRGEIS S (R-typekE! )
SHIEMR (TRIE9) © maesmaddllsubigs ( R-TypelSStIfts )
ADD and SUBSTRACT

add rd, rs, rt 31 26 21 16 11 6 0
sub rd, rs, rt op rs rt rd shamt fl&l
OR Immediate 6 bits 5bits 5bits 5bits 5 bits 6 bits
ori rt, rs, iImm16
LOAD and STORE 3+ 29 21 16 _ _ 0
Iw rt, rs, imm16 op £ rt immediate
sw It rs, imm16 6 bits 5bits 5 bits 16 bits
BRANCH
beq rs, rt, imm16
j target op target address

6 bits 26 bits



x4 ( ADD )

0
op IS rt rd shamt fl_JncJ
6 bits 5bits 5bits 5bits 5 bits 6 bits

add rd, rs, rt
M[PC] MPCHTE 1 W A7 ot H B R 2
R[rd] < R[rs] + R[rt] Mrs. rt fr$& 2517 2% B S
M. HFERARL, WKL Rizd Brfgl a3 A4,
4R, WAESGR, 3] “mEHAHEER”
1T
PC—PC+4 PCl4, ffiPCign F—4%48%




RR ( R-type ) BiZimEiE

op IS rt rd shamt func
6 bits 5bits 5bits 5bits 5 bits 6 bits
IBE : R[rd] < R[rs] op R[rt] , & : add rd, rs, rt
RegWr
1 rd rs rt
5/ 5 5 ALUctr
: /i/ + busA /
Rw Ra Rb ~ >
busW, 32 32-bit 32 > /Result
32C N Registers busB } 327
_O> 32// .

AERBLFHRE | (IR-TypelgSHRITH ERRIE RS

Ra, Rb, Rw 3IXRigSHIrs, rt, rd
ALUctr, RegWr: 1ESiFBEFERIZHIES

"add rd, rs, rt” EFHlES ?

ALUctr=add , RegWr=1




M BAELZERS (orifee
LI BER (75189
ADD and SUBSTRACT

add rd, rs, rt 31 26 21 16 11 6 0
sub rd, rs, rt op IS rt rd shamt fu_lnc
OR Immediate 6 bits 5bits 5bits 5bits 5 bits 6 bits
ori rt, rs, Imm16
LOAD and STORE 2+ 26 21 16 _ _ 0
lw rt, rs, imm16 0p IS 't Immediate
SW rt. rs. immi16 6 b|tS 5 b|tS 5 b|tS 16 bltS
BRANCH FBori 156 (I-TypelsOMIBIREMIESIINR)
beq rs, rt, imm16
j target op target address

6 bits 26 bits



OR Immediate Instruction
31 26 21 0

16
op rs rt iImm16
6 bits 5 bits 5 bits 16 bits
ori rt, rs, Imm16
M[PC] Wfg4 (n3eelE, B 57280

R[rt] < RI[rs] or ZeroExt(imm16) SZEIEEY e, FH5rs
B B I E
PC—PC+4  {IHETHHE (AFEEE, BUREA5ERD

ZFEH B ZeroExt(imm16)
31 16 bits 1615 16 bits 0

0000 0000 0000 0000 Imm216




_LED%I&EE?E' Hﬁ%ﬁl?& i

op Is rt Imm16
6 bits 5bits 5 bits 16 bits

R[rt] < R[rs] op ZeroExt[imm16]] Example: ori rt, rs, imm16

R-TypeXBIHIERSAR

ceone; IRA_IRE BIM=E285 , B4 ? OrifgSHIEHIES :
_GQS_\MX / Don’t Care
RegWirs J{ 5Jf (Rt) ALUctr RegDst=1 ;
| R Ra Rg—4S5— RegWr=1 ;
asvy 32 32-bit >I Result
32 Registers c| 32 ALUSrc=1;
~ bUSB 0 |
Clk O= =
e ALUctr=or
imm16———% [ 1" R-Typefi#{E
imm1 16 =132 #3kBbusB
ALUSrc




1h1F EI'J?SHE

RNIES

(Iw)

sSCINBER (7 :

ADD and SUBSTRACT
add rd, rs, rt 31 26 21 16 11 6 0
sub rd, rs, rt op IS rt rd shamt fu_lnc

OR Immediate 6 bits 5bits 5bits 5bits 5 bits 6 bits
ori rt, rs, Imml6

LOAD and STORE 2+ 26 21 16 _ _ 0
lw rt, rs, imm16 0p S rt immediate
sw It. 1S, imm16 6 bits 5bits 5 bits 16 bits

PR EElw 15 (IFFHESHRER)
beq rs, rt, imm16

JUMP 31 26 0
j target op target address

6 bits

26 bits



FAIES (Load )

31 26 21 0
op S rt iImm16
6 bits 5bits 5 bits 16 bits
lw rt, rs, Imm16
M[PC] (FmiEe %)
Addr — R[rs] + SignExt(imm16) 1I-&EHdE bt Or R E#H TR S
7 )
R[rt] < M[Addr] M\ fEfif a5 B B, 2R A\ B FAF e
PC — PC + 4 (ENIRERS)
31 1615
Rk 0000 0000 OOQOO Q000 10 immeFIiate
WA E T e 31 16 bits 1615 16 bits
1111 1111 1111 1111 1 immediate

16 bits 16 bits




FEN (WSS HILIRE i

op s rt Imm216
6 bits 5bits 5 bits 16 bits
R[rt] — M[ R[rs] + SignExt[imm16] ] lw rt, rs, Imm16
Rd |Rt =
ReaDS I by 7 MESHR, RHA? Regbst=1,
Rs Don’t Care ReaWr=1
RegWr5 5+ S/i’ (Rt) Akyetr MemtoReg J ’
busW Rw Ra Rj—2USA. Rl\ ALUctr=addu,
“ZZ/ 32 32-bit 32 /FE 0
CLO >Reg|sters b“:f Og (e MemWr 33_.@7 ExtOp: ]_,
, J - Wi Aer ALUSrc=1,
. m (., Data In
mm16—r—(x |32 7 32| emory MemWr=0,
7 ALUSrc o=
MemtoReg=1

|
ExtOp O:F/HRE,1: FSHE



ilE3 E'Jr [IEERIEESIES (sw)

sSCINBER (7 :

ADD and SUBSTRACT
add rd, rs, rt 31 26 21 16 11 6 0
sub rd, rs, rt op IS rt rd shamt fu_lnc

OR Immediate 6 bits 5bits 5bits 5bhits 5 bits 6 hits
ori rt, rs, imm216

LOAD and STORE L 26 21 16 _ _ 0
lw rt, rs, imm16 0p S rt Immediate
sw It. 1s. immi16 6 bits 5bits 5 bits 16 bits

A EEsw 159 (IHFESHNE)
beq rs, rt, imm16

JUMP 31 26 0
j target op target address

6 bits 26 bits



Store Instruction

31 26 21 16 0
op rs rt iImm16
6 bits 5bits 5 bits 16 bits

Sw rt, rs, Imm16
M[PC] HUE4 (3R, B35 RO
Addr «— RJ[rs] + SignExt(imm16) 115 17 f bt
(FFZd ! )
Mem[Addr] « R[rt] & A7#srt i) N B A7 B A A7 36+
PC —PC+4 {8 il (ASLEAE, BUEEHMH 72D



T_iﬁlswi EI'J%H‘E ki

op rs rt Imm316
6 bits 5bits 5 bits 16 bits
M[ R[rs] + SignExt[imm16] « R[rt] ] Example: sw rt, rs, imm16
|Rd Rt B
ReaDS S VM / MEEs. Hita? RegDst=x,
ALUct _
Rengr 5 5J( 5+ o MemWr MemtoReg RegWr=0,
busW Rw Ra Ry—2428 ALUctr=addu,
5| 32320 32 el 0
Registers c| 32 ExtOp=1,
Clk o~ bu332§ E _(j ] | \ 32 J7 P
S Data In \yrEn Adr ALUSrc=1,
imm16— =% | 32 e MemWr=1,
1 ALUSrc Clk F=PMoTY
MemtoReg=x

|
ExtOp



1352 (54 %ﬁ#ﬁ% ) IBS

sSCINBER (7 :
ADD and SUBSTRACT
add rd, rs, rt 31 26 21 16 11 6
sub rd, rs, rt op IS rt rd shamt fu_lnc
OR Immediate 6 bits 5bits 5bits 5bits 5 bits 6 bits
ori rt, rs, Imml6
LOAD and STORE 2+ 26 21 16 _ _ 0
lw rt, rs, imm16 0p s 't Immediate
swIt. 1s. imm16 6 bits 5bits 5 bits 16 bits
BRANCH EEbeqia S ( FHEBIESHNAER)
beq rs, rt, iImm16
JUMP 31 26 0
j target op target address

6 bits

26 bits



Branch Instruction

31 26 21 16 0
op rs rt iImm16
6 bits 5bits 5 bits 16 bits
beq rs, rt, Imm16

M[PC] HUfg4 (AF4/E, HUEHMH 5RO
Cond « R[rs] - R[rt] % b B rsFart i) N 25
if (COND eq 0) & Tkt GRIEHEEE R, BPC)

PC — PC + 4 + ( SignExt(imm16) x 4)

PC «— PC + 4 Eggi?eﬁﬁﬂﬁw




FH R IESRIZIREEE

0
op Is rt Imm16
6 bits 5bits 5 bits 16 bits
beq rs, rt,imm16 [L#Rs 5 Rt! RegDst=x
L Branch 5o Clk RegWr=0,
_g__X%EEi7 l 1 ALUctr=subu
RegWrg| s Re Rt ALUctr  imm16 ’
51 4, 5f M° | Next Adar -
T 16 L _Logic ExtOp=x,
busW A
# 32 32-bit / ALUSrc=0,
Clk i :>Registers Zero [/  *ToInstruction
K Memory MemWr=0,
immi6 .| @57 E : FibBEmmmgit?  MemioReg=x,

ExtOp

ALUSrc

Branch=1
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