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Computer Organization

O Decomposability of computer systems

Computer System
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Digital circuits vs CPU organization

O Digital circuit
= General circuits that controls logical event with logical gates -
-Hardware

Data input

Control signals

Data output

_ Status signals | Datapath _b

Status input

| Control output

O Computer organization

m Special circuits that processes logical action with instructions
-Software



CPUBBHFZ1-##Ei#i%: Data_path

O Data path
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RegWrite
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DataPath wrapper v1 0O



HIEBE R T REIR- Data_path.v

module Data_path(input clk, /B
input rst, l=Xbi
input[31:0]inst field, /484 HIE18[31:7]
input ALUSrc B,
input [1:0]MemtoReg,
input [1:0] ImmSel,
input Jump,
input Branch,
input RegWrite,
input[31:0]Data _in,
input[2:0]ALU_Control,

output[31:0]JALU out,
output[31:0]Data out,
output[31:0]PC out

);

endmodule
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OSCPU ctrl
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e HlaFHEE O3 #5- SCPU_ctrl.y

module SCPU _ctrl( input[4:0]OPcode, //Opcode—inst[6:2]

input[2:0]Fun3, //Function-inst[14:12]
input Fun7, //Function-inst[30]
input MIO ready, //CPU Wait

output reg [1:0] ImmSel // 5T R E sk B

output reg ALUSrc B,
output reg[1:0]MemtoReg,
output reg Jump,

output reg Branch,

output reg RegWrite,

output reg MemRW,

output reg [2:0]JALU_Control,
output reg CPU_MIO

);

endmodule
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%t T#2: OExp04-IP2CPU

O FRCPUR=/IP#¥
& FH /MNP ECPU
¢ T2 TFE 4 FR 4 B OExp04-1P2CPU
o T4 : SCPU.v

Enter a name for your project and specify 3 directory where the project data files will be stored.

Projectname: | OExp04-IP2CPU|

+| Create project subdirectory
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1Z 58 [RIE [

MIO ready [ >

Data_in[31:0] >

[ MemRW

DataPath

clk [

I—{ Din[31:0] Dout[0:0] }—

Slice

Controller
ImmSel[1:0]
insté_2 ALUSrc B
. MemtoReg[1:0]
Din[31:0] Dout[4:0] F—- OFcode[4:0] J
ump
/ Fun3[2:0
Slice un3f2:0l Branch
Fun? E—
e
MIO._ready B
MemPBwW
ALU Control[2:0]
CPU_MIO
SCPU_ctrl_v1_0
inst14_12
l—{Din[StU] Dout[2:0] F—
Slice '
inst30

inst_in[31:0] [
rst [

ALUSrc B

ALY Control[2:0]
Branch[0:0]
Data in[31:0]

ImmSel[1:0] ALU out[31:0]
Jump Data ouwt[31:0]
MemtoReg([1:0] PC out[31:0]

RegWrite
clk
inst_field[31:0]

rst

DataPath_wrapper_v1_0

[ CPU_MIO

m——> Addr_out[31:0]
m———{> Data_out[31:0]
m—{> PC_out[31:0]




FARTLRBH#ARCPUEIT SCPU.V

O FlHverilogHiid, TESCPU. vINZE#EATHEELE F A

}mdule SCPU(

input wire cllk,

SCPU_ctrl Ul(

input wire rst,

input wire NIO_ready, . 0FPcode (inst_inl[6:2] 1,
input wirel[31:0] inst_in, - Fun3 (inst_in[14:12]),
input wirel[31:0] Data_in, - Fun? (inst_in[30] ),
MIO_ready  (MIO _ready ),

output wire CPU MIO, - Imm3el (ImmSel )
output wire MemRW, CALUOSre B (ALUSrc_B ),
output wire[31:0] PC_out, . HemtoReg (MemtcReg ),
output wire[31:0] Data_out, . Jump (Jump ),
output wire[31:0] Addr_out . Branch (Branch ),
) .Reglirite (Reglirite ),
. MenRT (MemRT ),

LALU Control (ALU Contrel ),
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L2 Ly Y »
Sources ?Lﬂ.@ﬂﬂ%%@ﬁﬁg/_t sceub
] /
Q E $ i l:l- / CiUsersiAsSUSDeskiopiteacher/OExp04-IP2ZCPLUIOExpD4-IP2CPL sres/sources_1
! 4
[~ @: |scPu(scPuy) () \I " ] . :
: @ U1:SCPU_clr (SCPU_ctrlv) | |/ 40 wire Branch;
I @ U1:SCPU_cir (SCPU_ctrl edf) : i/ 41 wire Reglirite;
: @ U2:DataPath (DataPath v) I 42 wire [2:0] ALU Control;
N - & UzDatbain Oaepineen ! =
» Constraints w7 Y 44 . SCPU_ctrl U1(
» Simulation Sources (1) ﬂéﬁﬁﬁ*ﬁﬁﬁj}ﬂ 45 OFcode (inst_in[6:2] )
Hierarchy  Libraries Cnr?ﬁ%egniﬁ:mﬁﬁ 46 L Fun3 (inst_in[14:12]),
47 ! . Fun? (inst_in[30] ),
Source File Properties ?_0O0X 49 MIO _ready  (MIO_ready ),
@ SCPUy O 49 . ImmSel (ImmSel ),
s |50 .ALUSrc_B (ALUSrc_B ),
¢ » !
"""""""""""""""""""""""""""""""""" 51 .MemtoReg (MemtoReg ),

General Properties
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