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1. Interaction with
Memory



Assembly Instructions—Ilw(Load word)

OffsetBase
./_/A Registers Memory
Iw rd, imm(rsl) : ofzero
x1
addr. = (x[rsl]) + imm 2
X3 14
Example: lw x1, 12(x4) x4 ”
x5
addr. =4 + 12 = (1O)HEX X6 C
x7
e v loads a word, in other words, 4 8
bytes. 4
0
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Assembly Instructions—sw(Store word)

OffsetBase
e

sw rs2, imm(rsl) :

addr. = (num in rsl) 4 imm

Example: sw x1, 12(x4)
addr. =4 4+ 12 = (10)ggex

e sw stores a word, in other words, 4 bytes.
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Other Load/Store Instructions

e (h, lhu, lb, Lbu
o h: half-word, 2 bytes Memory
o b: byte, 1 byte
o u:unsigned, no sign extension
e sh,and cyb...... ?

These instructions are similar to w and sw, but with different data E
sizes. 10
C
We don't require you to implement all of them, but you can try to
implement them by yourself. 8
4
z 0

If you wan't to implement them, you may know big-endian and
little-endian's difference.
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2. |-Type Load Datapath



2. 1-Type Load Datapath
Datapath before

> clk 32 x[rsi]
_> e
PC 32 x[rs2]
X[rs1]
rd 5
Instruction 7 q
Memory rs1 s ] Register File
rd
rs2 5,
ALU_ctrl
D 3,2/ _ctr
—. op_src
Instruc. 4 32 [24¢29]
[19:15]
| imm.
Instruc. nstruc. gen.
[11:7] [31:20] L—
Decoder/Controller
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2. 1-Type Load Datapath

Datapath with load instruction support
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> clk 32 x[rs1]
PC ] 4
g 32 Xlrs2] X[rs1] addr.
rd 5
Instructio ” '::‘Sﬂ it
n rs1 5| Register File U Data |
M e Memo
emory rsD 5 J ry
D32 ALU_ctrl
reg_we Opﬂ
i MUX
Instruc.132 [24:2p] U d
[1B:15] )
Instruc Instruc| -
. en. d
[11:7] 31:20] L= _src
Decoder/Controller
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3. S-Type Store
Datapath




3. S-Type Store Datapath

Datapath with load instruction support
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P o ck_JS % X[rs1]
g 32 Xlrs2] X[rs1] addr.
ra 5
Instructio ” '::‘Sﬂ it
n rs1 5| Register File U Data |
M e Memo
emory 525 J ry
D32 ALU_ctrl
reg_we Opﬂ
i MUX
Instruc.132 [24:2p] U d
[1B:15] )
Instruc Instruc| -
. en. d
[11:7] 31:20] L= _src
Decoder/Controller
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3. S-Type Store Datapath

Datapath with store instruction support

D clk

PC 32 x[rs2]
L x[rs1] addr.
rd s,
Instruction 7 f‘el‘sl‘:“t
Memory rsl s | Register File > ALU Data

32 x[rsi]

Memory |
rs2 s, x[rs2]
© MUX
—T ALU_ctrl
D 32 _ctr
2 1 ;
I reg_we op_src
MUX
imm_sel
Instruc. /32 (2429] - MUX d
[p:3] imm imm
Instruc. | Instruc. gen.-| gen.-S d sre DataMem_WE
[11:7] [31:20] r , _

Decoder/Controller
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4. Grading Policy



Grading Policy - Basic
&5 OJT = B ok & IREE B IR 15 — B Bt 9 3%

1. Datapath (30%) + Controller (30%)
o FifrentE, ALU, BFitEds. a0 Eds. SR FIBas<Ea0SEIl; BEad re s Ay S,

o j@id Online Judge MK, WIn[LAZRIS Datapath [ 30% 53%¢; AN ERXNE Check AIRHE

2B H L
2. Assembly Program (20%)
o JmE IR, FHOuLas, MNEEFEFE a1,
o 1£ EX T Check HINE, BRGRIRIIFRF Y miniCPU Wia1T1H L BAIRTS 70 8L
3. Report (20%)
o PRFFEMEH LaTeX w5 Lt &, TEAH/ M4 miniCPU AT, P, 181 T1R S,
o JEHR IS BIEAEm T Check FIBHMRES SRR — ML H,
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Grading Policy
AR RIS G TSy, AP IR 5%
1. REEZEITNAIIER : 450 TR 40%.

2. KIS, O BRI S22 NE R 80%
3. KRS, &t VS E RN £ rlikE s HY 100%
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Grading Policy - Bonus

o GNARPRSECHL v HEs, FASAEMXSH Check YN, & RATIHYSEI,

o fRIFEB IS ENMBUHG], PAEMITRISEBLZ B, S0, FATATRES IR SEIE A 58
RERY, TR N 73t = 52 520,

o UNRIRZIEL AWK FEM Bonus GRorHY, FATTAEMEN I Check RYRfE, W RIIRTIHT AR
3 1E Do
o THUERFAFAHNIIARE,  PAMERHORAT TR BRI > ) A3 3 S

o A~ Bonus ZaREHAN 5 PN Check BfTa],  PURRORT I SEEA B RCR

o RMEIRATAYSEBIA TR, WRTEM S I TR 2R MRS, HE A = R 2o i, i)
W= RN,
o GRIRAESLELEARNT Bonus o S, FATTENIREJELE Branch A1 Jump #5r, )5 F5 EH A

T3
o AN, FATEWARCASERAHRA SRV N T, AEUSET BARRYSEI (K8 Logisim AR &2 —PRCR L
BRI TRETH),
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