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ol ogh oo pll o YY ol5,35 G,k 5l e o] 45 010 0929 U IS, 40 (Register-transfer) wls sl G plo!

OBl lads

(Program PC ols .ailoas (g 1380 leis YV U jao 3l a5 ol 0 VY b3 YV ls (Register file) wls SL G slyls oassls

4 Lo (enable) o5Llles sl 1AIR JAMA ddB ddA liSs il oo TY o,lad ©lS a8 coul old 3L 4o 55 Counter)

bl SignExtend(Imm) << 2 4 ZeroExtend(Imm) SignExtend(Imm) ,olie 51 S ImmSel JuXow alwg ol oo Lsls

005 Jbs sl enlmm g enALU enReg enMem (sloJlSow aib co Ol SOL jo idss 3l Jbd sl RegWit JUKew 098 o0

Bed g0 Sl Gl3 SSLjo s 0590 DLS o led RegSEl UK alwgy abl oo abbgiye Jobe (Tri-state buffer) adl> aw 8L

Aoled pey |y 3 Jedljsiws (sl >! (Finite State Machine (FSM)) coxsg riilo - S50 bl WL (register transfer) ols Jla
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Opcode bcompare? bysy
IdIR '
OpSel IdA — (I % IdMA
2/ r F
RegSel | MA |
—rd \_IJ+ I
LR |ERI[CA][CB]|| addr addr
ImmSel l l S
7o mm] FACU 1AV FEC ] pegwrd [ MEMOY [Memwrt
Ext control 32-bit Reg‘_enReg
enImmsy enALU data data | enMem
Bus ,32
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(U jo ImmEXt) (extend) sg.i o 00ls dxwgs So YV Jlake G 4 immediate cou V8 jloke omy a3l o0 PCorelative &gy oy

beq  rsl,rs2, Imm;
semantic: if (GPR[rs1]== GPR[rs2])
PC < PC + SignExtend(Imm);
else
PC € PC+4;
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Asrc. -j I

IM

we
= »rsl
»rs2
T addr D rdlp—=—"- v we
inst W5 - )
wd rd2 = 2 ALU add:
Inst GPRs rdata
Memory] Data
Imm = Memory
Ext I ‘ wdata
BSrc
1 ] | MD1 MD2
Is there still |
deJ s °“\3}|‘3]-.f. K B e -y Jiw
Untaken branch instruction IF ID EX MEM WB
Branch delay instruction (i + 1) IF ID EX MEM WB
Instruction i + 2 IF ID EX MEM WB
Instruction i + 3 IF ID EX MEM WB
Instruction i + 4 IF ID EX MEM WB
Taken branch instruction IF ID EX MEM WB
Branch delay instruction (i + 1) IF ID EX MEM WB
Branch target IF ID EX MEM WB
Branch target + 1 IF 1D EX MEM WB
Branch target + 2 IF ID EX MEM WB

(taken) ogs o =1 5 (Untaken) seicss |zl oy jeiws a5 > 90 slp Sloj jloges Y ISS

skl (5515 5 sl
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_l 8 bits
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8 bit ALU
Proguct i,
Write test
I 16 bits | {
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operation Product Multiplicand
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