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1) Verilog HDL
RTL(Register Transfer Level) 7]1% W#H. AND/ORINOT Alo|ES} EHEFS 7I&sta sl Ao EdH
(gate-level) 9] Verilog netlist 2 THs 4= A& .
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Synopsys 2] DesignCompiler, Cadence ¢] Verilog-XL ¥} Silicon Ensemble & 233 4= Q)
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Oy 1S A A2l ASIC 9 A A 77 (design flow) ©] T}

A A A ] ol kA el 7]l x5 Adtal, Verilog = VHDL & AH83lo] RTL(register
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(idea sketch)
T [ 0]
RTLJIZ & 2= module A(sum, a, b):
(RTL description & verification) endmodue bl
BHA U NOIEYY HE module A(sum, a, b): ]
(synthesis & gate-level verification) endmodu::] UtSloum). Al@). .B(0):
N
Wl 2 e LA RN
(place & route) el =N
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3. @ o] - Z(Ingtruction Set)

nfo] AR ZAA ] Yol txe LEAAMY e 5SS ZA3l=th. 24 RISC(Reduced Instruction
Set Computer)®} CISC(Complex Instruction Set Computer) = &% 4 9lon Wigoje] AV|(ME )7}
2AA ] dEFAel e eIt 2 | = (embedded) wokol A dE] AHEE = ZRAME 16
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3 1. SimpleCore 2] 4 & o]

15 14 13 12 11 10 7 6 4 3 0 Pseudo code
ALU imm. 0| O | Opcode Rd Immediate Rd = Rd op Immediate
ALU reg. 0| 1| Opcode Rd Rs2 Rsl Rd = Rsl op Rs2
Shift/Rotate 1|10 0| Shift Rd - Rsl Rd = Rd Shift by Amount
Load 1/{0]1|0] - Rd - Rb Rd=Mem[ Rb]
Store 1]0]1]1] - Rd - Rb Mem[ Rb] =Rd
Branch 1|1 | Cond Offset if(cond) PC = PC + Offset
Multiply 1J1]1]1]-] Rd | R2 | Rsl Rd = Rsl * Rs2
Opcode Mnemonic Description Pseudo Code
0|00 | MOV Rd = Immediate Rd = Rsl
0|0|1]|ADD Rd = Rd + Immediate Rd = Rsl + R2
0|1|0]|SuUB Rd = Rd — Immediate Rd = Rsl —Rs2
0|1]1]|AND Rd = Rd & Immediate Rd=Rsl & Rs?
1/0|0|OR Rd = Rd | Immediate Rd = Rsl | R2
1/0|1|CMP Compare Rd with Immediate Compare Rsl with Rs2
1|10 |MSR Status Register = Immediate Status Register = Rsl
1/1|1|MRS N/A Rsl = Status Register
Shift Mnemonic Description
0|0|LSL Shift left
0[1|LSR Shift right
1|0 ]|ASR Arithmetic shift right
1|1|ROR Rotate
Cond Mnemonic Description
0|0 |EQ Equal
0|1]|NE Not equal
1|0 |AL Always (unconditional)
1|1 ]|NA Unused

SimpleCore ] ™ & o{= ALU, Shift/Rotate, Load, Store, Branch 2] 32 Multiply & 7+l = o] F-3x0]X]

e Yt = TR A iRt HEolE Edtearglt.
4. SimpleCore ¢] 2 (Architecture)

SimpleCore ¢ Z2AM 9] Fx= ZTrAMS Bt oo F JFS v webA wg- AF 8
AR = olof gt} B Aol = A AAT F U, 52 HAes d F

3ctA 9] o] Z2}<l(Three-stage Pipeline)1-% 2 A #1451 t}. Harvard
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| FETCH DECODE EXECUTE
FETCH DECODE EXECUTE
FETCH DECODE EXECUTE |

a9 2.39A FolzeRl Fx

SimpleCore 9] HA|2~H X+ 19 33 2t}

14 712 W& @A ~ee 3 712l Program Counter L8]l Status Register = 2zi13lt}.

general purpose register  status register

16 0 16 15 14 13 12 0

0 ‘N‘Z‘C‘V‘ (reserved)
rl
r2 N: Negative / Less Than
3 Z: Zero
4 C: Carry / Borrow
5 V: Overflow
6
7
8
9
r10
ril
r12
rl3
rl4
r15(PC)

a" 3 UAEH

SimpleCore ©] ] o] & 9| 2 (Datapath) 3+ 13 4 9} 2t}

iAddr
dAddr
busw
busA

I~

|

pc

Le

incr

shifter —» dout |~ = din |-

regFile

sr
busB 1

dInBus
dOutBus

OopAldx rdsen opAldx, opBIldx, Imm, rdIEn  aluCtl shiftCtl dOutEn dInEn
rdAEn rdBEn

1% 4. SimpleCore o] ©| o] ¥ = 2~

5. RTL (Register Transfer Level) 7] <

1) dlolef=j2re] AA

nfo] AR Z 2 A|ME A bl o] B 3 2~ (datapath) 9 71 E = (control logic)® -&°] Huw, o] F 7}x] RES
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