]

Imagination

IMAGINATION A £+

SweRV EH1£:%
FiSTEG - A4~ SRSRRIAEAY

Imagination AE25 & —
JiA2.0 — 20224F4
© Copyright Imagination Technologies



Imagination
university programme

AR AA R LU T ERERVERS MR -
- 1% 5y : Sigasi Studio
- 285> - SweRV EH1RHEZRHIHAR
- SB3EPSY ¢ BREHAIRVIpgaZ it g k FE i HBRRYERSE
- SBATRSY ¢ o HIERIN TR RS EA
- 5B5HLST : RISC-VBR#EIES

- OIS M

Imagination A £51#| — RVfpga SweRVref
JiA2.0 — 20224F4
© Copyright Imagination Technologies 2



Imagination
university programme

Sigasi StudioTA{EHEEF A B DL ERAY U ARE - ME RSN RS TR T
WA o T HAESIRERET IR - WS B A2 A B A S A T A R D RE B 5 il B
E4IVHDL ~ VerilogfISystemVerilogii -

1. SIGASI STUDIO

FEHEEENEEERE - A HEFERATSigasi Studio - SEH#AYE > 0] LIS LT 3
GERSERAVS LB E ANy e &2 FE ¢ https://lwww.sigasi.com/try-form-edu/ - 5 {E A &GS
B RE% » IR B — £ 4 Sigasi Studio | & i 45 DL Ky 27 25 F1 {5 FH 57 BH A9 88 F & (4
( https://www.sigasi.com/download/ » £ R E1) - :Z#EEE A Windows ~ LinuxfiMacOS
ESEZER ©

Sigasi;

Download Sigasi Studio

Download Sigasi Studio

Version: Sigasi Studio 4.11 (

Please choose one of these two options:

Application Eclipse Plugin
Recommended if you: Sigasi can beused as plugin for Eclipse
= don't have Eclipse installed This option is recommended if you:

= want to work on hardware designs * already have Eclipse installed
dy hav talled

Download for Linus xB& &4 ® alsowant to write software (C, Java, Python, ...)

Install Eclipse Plugin

Download for other platforms

By downloading this software, you indicate that you have read and agree with the
Once you've downloaded Sigasi Studio, just install it right away. During install vou'll automatically get a choice to:

a. try the limited Starter version and keep using it free of charge (accepting certain limitations), or
b. try the unlimited versions with a trial license.

Click the button below to find help setting up your Sigasi Studio and configuring your design environment.

Continue to our Manual

[Bl1- Sigasi Studioffy | BB DU 2RI FIRH

— BAF 2482245 T Sigasi Studio - it A DA FHEZEEG 2K &R Vipga o DUT 45 FyHendrik
Eeckhautfi FERZEFRATCE » H M43 7 A 17 F 1A E SweRY EH1E % ¢
https://insights.sigasi.com/tech/swerv_riscv/ - 3 3K » T LlE g At A EL » fEAtiE
TIAIACERVipgaBl a5 BEEHA -

Imagination A £51#| — RVfpga SweRVref
JiA2.0 — 20224F4
© Copyright Imagination Technologies 3



Imagination
university programme

®

21— (& H #%[RVfogaPathl/RVfoga/srefEIAS » a4 Ry

[RVfpgaPath]/RVfpga/src_SigasiStudio

Home

1£Sigasi StudiofizH »

FrELSigasi Studio - # A T & H &k - 4R/ MEZsigasi_internal (2 5H[E2) -

com.sigasi.hdt....nux.gtk.x86_64

Name
& configuration
[ Features

[ META-INF

s p2

& plugins

+] artifacts.xml
M icon.xpm

| license.txt

|| readme.kxt
| sigasi.ini
# sigasi_internal

|4 sigasi_internal.ini

[El2. Fig(Sigasi Studio

#—T TFile, (#Z) — Tlmport ; ([EA) - HEEIEL—(E

Wi e ORGSR 2 24 P YR ZESEAY - #3E8E T Import a (System) Verilog
project ; (FEA (System) Verilog®Z) - 2Af&##— T "Next, (F—F) ([ES3) -

workspaceSigasi - Sigasi Studio

&~
5 Project Explorer &2 | = Libraries E&%Y § =0
» 55 Verilog Tutorial [work]

4=

4. HFEH—T "Browse... |
— 1 "Open ; (BHRD

Imagination A& 1#] — RVfpga SweRVref
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies

Select \
. . y ) |
Import a (System)Verilog project from the local file system into the workspace. [?:j

Select animport wizard:

I type filter text

» (= General

» =Git

» Einstall

» &=Run/Debug

¥ (=Sigasi
si: Import a (System)Verilog project
& Import Altera Quartus project
EBimport a VHDL project
M import a VUnit project

} =Team

@ Back

[E3. fE ARVfpga® 3

Next >

Cancel Finish

(HE...
(£HIE4)

> HEEFsrc_SigasiStudio H gl 86554 H ik > 1%
> PA&$E—T "Finish (580 -
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OviRETIE v ePe D

& Project Explorer 52 =i Libraries E1%Y § = O
» 5 Verilog Tutorial [work]
>e

Cancel

Recent 4 Gx dchaver

Home

RVfpga | src_Sigasistudio

Name
Comity @ Othersources
t.productlinux.gtk x86_64 @ SweRVolfSoc
@ LiteDRAM
VM_SharedFolder :

FPL_2021

FC2

DODDE

RVfpga

[E4. FARIRVfpgazikis B 8%

5. PIREEREFEHIAEMER (2 RES)
BEEZEIMNS Y -

[ Project Explorer 32 @ Libraries F57 £ = 8
» = LiteDRAM [work]
&= OtherSources [work]
¥ = jtag_vpi_0-r5 [work]
¥ = pulp-platform.org__common_cells_1.20.0 [w
» = include [work]
¥ g=srec [work]
» = verilog-arbiter_0-r3 [work]
(Al axi_mem_wrapper.v [work]
M bscan_tap.sv [work]
[ clk_gen_nexys.v [work]
¥ &= SweRVolfsoC [work]
» &= BootROM [work]
» &= Interconnect [work]
» = Peripherals [work]
¥ &= SweRVEh1CoreComplex [work]
» g=dbg [work]
¥ g=dec [work]
» g=dmi [work]
» g exu [work]
¥ g ifu [work]
» g=include [work]
¥ g=lib [work]
» gz lsu [work]
¥ common_defines.vh
@ dma_ctrl.sv [work]
& mem.sv [work]
[ pic_ctrl_verilator_unroll.sv [work]
@l pic_ctrlsv [work]
&) swerv_wrapper_dmi.sv [work]
@l swerv_wrapper.sv [work]
& swerv.sv [work]
&) swervolf_core.v [work]
=/ liteDRAM.xdc
[2 rvfpga.bit
M rvfpga.sv [work]
[2 rvfpga.xdc
Bl rvFpgasim.v [work]

[85. RVfpga Sigasi StudioEB. ZHy#]EsE:R

 Hp R B Bt E

G
Size Modified v
22feb
17 feb
17 feb

6. 1F " Project Explorer |, (EHZEEFEMHE) 1 DG — T src_SigasiStudio® % »

FEL " Properties ; (&) 1ies (2RE6) -
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Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies



Imagination
university programme

roy
&~ b B - - v |

&5 Project Explorer &3 =i Libraries B%Y § =0
v

» = LiteDRAM [w

¥ &= OtherSource:

P =jtag_vpi_0-r5 [work

w &= pulp-platform.org__common_cells_1.20.0 [w¢

4 L—;inclyde [work] Properties for src_Sigasistudio o
¥ g=sre [work]

» = verilog-arbiter_0-r3 [work] type filter text (System)Verilog Preprocessor Svd §
[ axi_mem_wrapper.v [work] » Resource Include paths:
Mbi(ﬂ",tﬂP-SV,V‘ff'\] (system)Verilog Errors/warnings Add

[ clk_gen_nexys,

o [ syemveriogpreprocessor

¥ SweRVolfSoC [work (system)verilog Task Tags ESRaiE
¥ (5 BoOtROM [work] (system)verilog Version Import...
» & Interconnect [work] Builders S
» & Peripherals [work] Project Natures Export
¥ 5> SweRVEh1CoreComplex [work] Project References
» g=dbg [work] Refactoring History up
Run/Debug Settings =
awn
Sigasi Auto Export
¥ g=ifu [work] Initial preprocessor definitions:
¥ g=include ' k // example: "define VENDOR SIGASI
» g lib [work]
» 6= Isu [work]
[l common_defines.vh
) dma_ctrl.sv [work] Restore Defaults Apply
B mem.sv [work]
ic_ctrl_verilator_unroll.sv [wor 5
B - N 4 ® Cancel Applyand Close

@ pic_ctrl.sv [work]
Bl swerv_wrapper_dmi.sv [work]

E6. HEBIE -

7. £ " Properties ; (&M ) i (E6) Hi#E$E T (System)Verilog Preprocessor |
( (System) VerilogFsuzBies ) - A LA TN & (JARE— T A MY
"Add, CHrig) $#E)

o [RVipgaPath]/RVfpga/src_SigasiStudio/SweRVolfSoC/SweRVEh1CoreCompl
ex/include

o [RVipgaPath]/RVfpga/src_SigasiStudio/OtherSources/pulp-
platform.org__common_cells_1.20.0/include

e [RVfpgaPath]/RVfpga/src_SigasiStudio/SweRVolfSoC/Interconnect/Axilnterco
nnect/pulp-platform.org__axi_0.25.0/include

o [RVipgaPath]/RVfpga/src_SigasiStudio/SweR\VolfSoC/Interconnect/Axilnterco
nnect

o [RVipgaPathl/RVfpga/src_SigasiStudio/SweR\VolfSoC/Interconnect/Wishbone
Interconnect

Hrid Lal T H gtk o % —T "Apply, (B 4t -

Nz (EFR—HRENES T (WRTHLREME S EFR ) T > I ALI T ¢ “include
"common defines.vh" o f##—F "Apply, (EH) fl "Close , (RHFA) 5t -

[ 7 R Ry e &S HIRAE

Imagination A £51#| — RVfpga SweRVref
JiA2.0 — 20224F4
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Properties for src_SigasiStudio

( type Filter text | (system)Verilog Preprocessor = =
» Resource Include paths:
(System)Verilog Error: = SweRVolfSoC/SweRVEh1CoreComplex/include Add

(System)Verilog Prep = OtherSources/pulp-platform.org__common_cells_1.20.0/include

(system)verilog Task 1 |=sweRVolfSoC/Interconnect/Axilnterconnect/pulp-platform.org_ axi_0.25.0/inclu Remove
(System)Verilog Versic | SweRVolfSoC/Interconnect/Axilnterconnect Import...
Builders & SweRVolfsoC/Interconnect/Wishbonelnterconneck
. Export...
Project Natures e
Project References
Run/Debug Settings up
Sigasi Auto Export
Down
Initial preprocessor definitions:
// example: "define VENDOR SIGASI
‘include "common defines.vh"
Restore Defaults Apply
® Cancel Apply and Close

7. B H kit

8. i& - MFRfEZE
[RVfpgaPath]/RVfpga/src SigasiStudio/SweRVolfSoC/BootROM/sw/boot main. vh )
WMHVE R ZAEE - W HOR 2R R G EH N — iR - v DI RER &R E T
22 Sigasi Studlomﬁﬁﬁﬂjﬁé};%’éip o

Sepk EHCTERR - sEEREG 2 EUNA > RE N —BEE > GaIRIgELES -

IERF {3 FT BrAG{E A Sigasi Studiofz & RVfpga SoC -« $kAMH# N AR Z T B HY— L Dh AR HE T
/Ejﬁit .

FETRESThRER > BARL " Window ; (%) — " Show View ; (EUrtafil) —

"Block Diagram ; (W&BEE) - TEAGHRBIR (& 7eE - LUEELAEI )7 AE
A -

2. EAREET  BRMESITENESEEIES - BLiESEALUT T » ALURITE
4Hexu_alu_ctNEIE(E - £ " Project Explorer | (HZEEIJFEMES ) HE W T #
AR ELBA R - B R EI8FT RIS E ©

Imagination A& 1#] — RVfpga SweRVref
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Project Explore Libraries Block Diagram p v
& Proj lore 33 = Libraries = B =5 { BlockDi 5 OB W&~
B&Y § L ense-Identifier: Apache-2.0 ) ) . m
~ ¥src_sigasistudio [work] g x Copyright 2019 Western Digital Corporation or its affiliates. —_
P = LiteDRAM [work] 4 // Licensed under the Apache License, Version 2.0 (the “License"); .
» = OtherSources [work] 5 // you may not use this file except in compliance with the License.
- = SweRVoIFSoC [work] f7x ;; You may obtain a copy of the License at au
» (=BootROM [work] 8 // http://www.apache.org/licenses/LICENSE-2.0
» = Interconnect [work] 9/
N . I 10 // Unless required by applicable law or agreed to in writing, software s et}
li>Peripherals [work] 11 // distributed under the License is distributed on an "AS IS" BASIS, e —
= SweRVEh1CoreComplex [work] 12 // WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. . ..
» = dbg[work] 13 // See the License for the specific language governing permissions and » &
14 // limitations under the License. =1
» = dec [work] 15 ccm e
» = dma [work] 16
17=module exu alu ctl LETa
18 import swerv_types:: O |1
19 ( 101 D
20 input logic clk, /7 Top level clock o
21 input logic active clk, // Level 1 free clock e
W exu_mul_ctlsv[work] 22 input logic rst 1, // Reset e
W exu.sv [work] 23 input logic scan mode, // Scan control '}_
» = ifu [work] 24 ) . :
¥ Einclude [work] 52 input predict pkt t predict p, // Predicted branch structure = :
P @2 lib [work] 27 input logic freeze, // Clock enable for valid :: =
P = lsu [work] gg fnput Logic [31:6] oa ; =
. input logic :0] a, operan -
¥ 2 pic[work] 30 dinput logic [31:0] b, // B operand brimmiT; vl %
W mem.sv [work] 31 input logic [31:1] pc, // for pc=pc+2,4 calculations p—
[V swerv_wrapper_dmi.sv [work] 32 . . = - 1 e
33 input logic valid, // Valid -
[ swerv.sv [work] 34 input logic flush, // Flush pipeline ! | E—
M swervolf_core.v [work] 35 B
[Ervfpga.bit 333 input legic [12:1] brimm, // Branch offset (P
M rvfpga.sv[work] 38 input alu pkt t ap, // {valid,predecodes} ) | ‘
2 rvfpga.xdec 39 o = e
M rvfpgasim.v [work] 3? input logic enable, // Clock enable
P ™ —
43 output logic [31:0] out, // final result ‘ al -
44 it e
45 output logic flush_upper, // Branch flush aciechk |
46 output logic [31:1] flush_path, // Branch flush PC m——J =
47 :
48 output logic [31:1] pc ff, // flopped PC e Hi. )
49 ck
50 output logic pred correct, // NPC control i (4
51 output predict pkt t predict p ff // Predicted branch structure 2aan mae
52
53 ); - =
54

[E8. f&ZEexu_alu_ctl.sv : Verilogf2 S EERIE IR

7 B VerilogRe UG th DAL 4% — T (EERSE0 B4 " Show In (BURTTA) —
"Block Diagram ; (l&BE[E ) - HIA7EERSEE foRHRoRZant - BlomsaRrAyaiat
MHBHHISRES R S SR IE L A T RER BT > 0E9FTR » HrsRFHBURAVE 8 Fap

Swerv_types::*;

E . import exu_alu_cll

20 input logic clk, // Top level clock [———————— o]
21 input logic active clk, // Level 1 free clock L |

22 input logic rst 1, // Reset - .

23 input logic scan_mode, // Scan control o S
24 ¢ =

25 input predict pkt_t predict p, // Predicted branch structure —E”:

26 5

27 input legic freeze, // Clock enable for valid

28 —

29 input legic [31:0] a, // A operand

30 input logic [31:0] b, // B operand =]

31 input logic [31:1] pc, // for pc=pc+2,4 calculations =

32

33 input logic valid, /1 valid ——

34 input legic flush, // Flush pipeline

35 : oo

36 input logic [12:1] brimm, // Branch offset T I,

37 il

38 // {valid,predecodes} tocan mode ‘

b T pan
40 input logic enable, // Clock enable

41 i ¢ e (= 0]

42 et - J

43 output logic [31:6] out, /¢ final result e - o]

44 o o

45 output logic flush_upper, // Branch flush pp— scon mose

46 output legic [21:1] flush path, // Branch flush PC

47 7 H

48 output legic [21:1] pc ff, // flopped PC = ibradder: rubradder]

49 = I miin Pl

50 output logic pred correct, // NPC control :::‘

51 output predict pkt t predict p ff // Predicted branch structure i -

52 =

53 )i

54

55 |
56 B rper
57

58 logic [31:0] aout,bm; o - "

59 logic cout,ov,neg; . (W o

60 ok

61 logic [3:11 logic_sel; e B

62 e ck

63 logic [31:0] Tlout; =3 (oo )

64 logic [31:0] sout; ! |

65 logic sel_logic,sel shift,sel adder; " ten

66 ek

67 logic slt_one; s =
68 e

69 logic actual_taken;

70 oot p
71 lonic sioned [31:0]1 a ff:

9. SEFEIRUT AN\t ap

Imagination A& 1#] — RVfpga SweRVref
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 8
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4. B[ DUESZ R T R E T HIiE - £ Veriloghe A5 B (FE G5 - f140 - [E10
BUR T LS out AYBEAH -

[Vi exu_alu_ctlsv 2 = O {} Block Diagram & G EE~2=0
179

180 assign ge = ~lt; | exu_aly_ctl —

181 | H ——
182 L

183 assign slt one = (ap.slt & 1t); —

184 L Sim

185 assign [ME[31:0] = ({32{sel logic}} & lout[31:0]) | — = =

186 ({32{sel_shift}} & sout[31:0]) | —

187 ({32{sel_adder}} & aout[31:0]) | I

188 ({32{ap.jal | pp_ff.pcall | pp_ff.pja | pp_ff.pret}} & {pcout[31:1],1'b6}) | ==

189 ({32{ap.csr_write}} & ((ap.csr_imm) ? b_ff[31:0] : a_ff[31:0])) | ! L 1. [

198 ({31'bo, slt_one}); :

191 = l =

[B10. SRSARE T A SRS ou LAV S B VerilogE TG

5. ft% > BPUEMLI L% — FVerilogFat i (148 B N1 5682 " Open Declaration |
(BHRRES:) - FEYEIE L BIR (BB 2 - (11508 BIEREbeh_lib.svrer{Ey
i rvdffe -

[/l exu_alu_ctlsv B beh_lib.sv 52 = 8 {I Block Diagram £
195 1fdet RV_FPGA OPTIMIZE
196 assign llclk = clk;

197 ‘else

198 TEC RV ICG rvclkhd Efen), .CP(clk), .Q(llclk

199 ‘endif

200

201 endmodule rvtwoscomp| [rubth_tag_hash| [rvbtb_addr_hash] [ rvfi

262 T T F T | [ T
122039 module #( parameter WIDTH=1, parameter OVERRIDE=0 )

204 (

205 input logic [WIDTH-1:0] din,

206 input logic en,

267 input logic clk, Tt I rvdffe | | ciockhar

208 input logic rst 1, Gl e | |19 G af

209 input 1logic scan_mode, - = ey e

210 output logic [WIDTH-1:8] dout o 1= =

211 Vs | |

212

213 logic 11clk;

214

215

216 | "ifndef PHYSICAL =

217 if (WIDTH »>= & || OVERRIDE==1) begin: genblock =

218 | ‘endif A

219

2208 | "ifdef RV_FPGA_OPTIMIZE o

221 rvdffs #(WIDTH) dff ( .* );

222 | ‘else

223 g

224 rvdff #(WIL Iff clk(11clk)); nanes

225 | “endif e

226 ok

227 | “ifndef PHYSICAL * e

228 end |

229 else w

230 $error("%m: rvdffe width must be >= 8");

231 ‘endif

232

233

234 | endmodule // rvdffe

235

[E11. f&Hrvdffe

Imagination A& 1#] — RVfpga SweRVref
Hi4<2.0 — 2022424 F
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2. SWERV EH15E 3 231V4H AR

A. HBRZLERE

[RVipgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1Core Complex/include/common_defines.vh
FREFE A E B B O R 2451 » S P ~ ICCM/IDCCM ~ 73 L FHMIEE S - RVIipga 4t
FROALTHECAHRE - n] DUZE B Fi iR A [F Y 5 S B 4HAR

- T LI{EREZEcommon_defines.vhih F-Ej4RHE 228 -

- AJLUERIWestern DigitalfESweRV EH1Ef—Lg ki swerv.configfs St - HRi%TE
SHERY(EH 54 0 552 Hhttps://github.com/chipsalliance/Cores-SweRV/tree/branch1.8
fERVipgar » TiEgHLA T i B HUfSswerv.confighs <1t
[RVfpgaPathl/RVipga/src/SweRVolfSoC/SweRVEh1Core Complex/include/

WESRE PRIl > FEERHIAHREEZ®R - A LIfEVivado B &/ SoC - M HU#HIRVfpga
ZERALITA

B. [ERBRYHECHIER
TERERET T - AL 2 (S FRREAHE S AT - Bsit - AEEHERTHOPIatformIO (7RI
B -

- {EfEZEplatformio.inith A& DL R T ¢

build unflags = -Wa,-march=rv32imac -march=rv32imac
build flags = -Wa, -march=rv32ima -march=rv32ima
extra scripts = extra script.py

- & Zextra_script. py#ith BB ZHFIARE =BT - S2AE R B S U MESE T ¢
Import ("env")
env.Append (
LINKFLAGS=[
"-Wa, -march=rv32ima",
"-march=rv32ima"
]
)

FEER1-20(E TR ZBE T > B TRIFEER - IITHERERBRGEES -

C. BUAHNERZLINgE
(SweRV EH1f2Z%21ET%Z Ft) (https://qithub.com/chipsalliance/Cores-
SweRV/blob/master/docs/RISC-V_SweRV_EH1 PRM.pdf) Ay 10-1%H T mfdcEi{728
(CSROx7F9) Iyt - ZEresEaEE@z O EFIfLTT - "THERFEDIRE - WEGREETES
BUT ~ L THHIZEE o RN Rk BIF 28 1] 0T S LIERZ OO ThEE - BRI EUE F &5 003
ft > HERHFESHEEAEZESE - Fl0 > e DA EESERT AL T RRAEERE
1% DUEFHEESORT » BHBIALURIE &ET

Imagination A £51#| — RVfpga SweRVref
JiA2.0 — 20224F4
© Copyright Imagination Technologies 10



Imagination
university programme

11 t2, 0x481
csrrs tl, O0x7F9, t2

1. Iﬂﬁbﬁ»ﬁﬁ#’%ﬂﬁ@%ﬁ (mfdc : CSR 0x7F9)

31-11 e O R EREIALY O FEUFA & S FEHIAT Bl fir e
| {FHEEALY P oy SRR (e i ik S
10 CEEE ST 6 0: &l 1F%f%f FRAEGTA 2 0 : B AR AKE R &G
CEAESET | BIfEAEEE A RENERIERS - 1 ERRAGEESH
H RS HE TR E Y EE
9 TRE 5 0 : BUHIEFHZEE A BRIE 1 TRE
1 (ZAJEHSEE ABRE
8 0 : UHICCM/DCCM 4 0 : BURbRERERE 0 0 BT
ECClats 1 RRBERE CEESET
1: {£HICCM/DCCM
ECClats

B IHFHAE B B8 11-20 0 {5 F A [FIRYZHAR LMEH:?Z\SWGRV EHVER /S FA EfZ O D RE R Y
RRE ~ 1$an HPoRar Ry ST g e R e EE

Imagination A £51#| — RVfpga SweRVref
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Rprga%é}EENexys ATRAZERVArIX-7 FPGA_L3{T » WEM2F7T~ « sZBRFEH 48 T 250
P& - G VerilogfEaH I F-HE4HAY ST - RVipgaz4ifiSweRVolft% . (swervolf_core) -
DRAM?ZE%IJ%’% (litedram_top) - WSHkEAM54H (clk_gen_nexys) Fl1—ibyHEitEZHAHRY
SweRVolffZ.( RIlfHSweRV EH1EEEZE (swerv_wrapper_dmi) FI1EA /- EIHEZH
(wb_intercon - axi_interconfluart_top=<s ) 4H5% - SweRV EH1EEE 23HY [H & i54H
swerv_wrapper_dmi%ﬂ%bﬂﬁlﬁmigi‘ Zﬂmemwswem_??EW b o ARSI REH

» By 4 2 W {EREAR AT FIEAR AT EZEERSE » 553 & A DU IEAE /) iR R B E AR
@Eﬁ%‘ﬂw‘é EEE11-20 » ?ﬂzﬁﬁﬂ%ﬁﬁ'%ﬁm_%uﬂwﬁ DAY BE B 25 A [F1E0 o HIHRAE -

3. SweRV EH'”‘%/UE"J%%@ *D :H%

fu_ifc_ot
‘ ifu_mem_ctl ‘ ‘ dec_gpr_ctl ‘ Isu_bus_intf
- exu_alu_ctl Isu_Isc_ctl
ifu_compress_ctl ‘ dec—lb—c“ ‘ ‘ - - ‘ ‘ — — ‘
ifu_aln_ctl ‘ exu_mul_ctl ‘ ‘ Isu_stbuf ‘
deem.
ifu_bp_ctl dec_decode_ctl ‘ exu_div_ctl ‘ ‘ Isu_dcem_ctl ‘
ifu_iccm_mem ifu dec exu Isu
| ifu_ic_mem | | dbg | | lib | | pic_ctrl | | dma_ctrl |
mem swerv

swerv_wrapper_dmi

I wb_intercon | I axi_intercon | I uart_top | Iswervolf_sysconl I gpio_top | I ptc_top |

Iwb_mem_wrapperll axi2wb |I simple_spi |

swervolf_core

I clk_gen_nexys |I axi_cdc_intf | I bscan_intf |I rvfpga.xdc |

litedram_top

rvfpga
E12. RVfpgaZ4iiie s

154H © mem

THAE * L4 & SweRV i 2 Y = (8 BT EC R AG T E HI(L : ICCM ~ DCCMAI$ - %251
T memi - RAH K H A M EREE -
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‘ ifu_mem_ctl ‘ ‘ dec_gpr_ctl ‘ Isu_bus_intf
- exu_alu_ctl Isu_Isc_ctl
ifu_compress_ctl ‘ deC_Ib_Cﬂ ‘ ‘ = = ‘ = =

Isu_dcecm_mem ifu_aln_ctl ‘ exu_mul_ctl ‘ ‘ Isu_stbuf ‘
deem

ifu_bp_ctl dec_decode_ctl ‘ exu_div_ctl ‘ Isu_dccm_ctl
ifu_iccm_mem ifu dec exu Isu
| ifu_ic_mem | | dbg | | lib | | pic_ctrl | | dma_ctrl |

mem swerv

swerv_wrapper_dmi

I wb_intercon | I axi_intercon | I uart_top | Iswervolf_sysconl I gpio_top | I ptc_top |

Iwb_mem_wrapperl I axi2wb | I simple_spi |

swervolf_core

Iclk_gen_nexys “ axi_cdc_intf |I bscan_intf “ rvfpga.xdc |

litedram_top

rvfpga

1E113. #4H memF; FHT154H
2. memFELHFNIO

iccm wren 5= ARH

icem rden SE AU

['RV ICCM BITS-1:2] Ell=
ICCM : iccm rw addr .
lf(ll ﬁl;jc/g:\'?gglw [77:0] iccm wr data = AER
TE;H@%%EIEU gy [155:0] iccm rd data SEHUE R

g A [3:0] ic_wr _en = ABLH

ic_rd en BRI

[31:2] ic_rw addr ST

[67:0] ic_wr_data FIRE TS S TRV E

B o BEAESE -
I$ : ifu ic mem | i [135:0] ic_rd data Ef S TREGEIHTE R -
S e F2PiER ELATEl ir s -
AU D BRI [3:0]  ic_rd hit RS e/
(4t ki
ity A dccm wren = AR

dccm rden SEHUEH

['RV_DCCM BITS-1:0] =P NATA I

dccm wr addr
DCCM : ['RV_DCCM BITS-1:0] SEHATHE
Isu dcem mem dccm rd addr lo
( -5 DCCM ['RV_DCCM BITS-1:0] HE 1T R B A A BB = 1
R Eae) decm_rd_addr_hi EEFEAEI A
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['RV_DCCM FDATA WIDTH-1:0] | % AZE
dccm wr data

g ['RV_DCCM FDATA WIDTH-1:0] EEHERMEN EHEFEE
dccm rd data lo

[ RV_DCCM_FDZ—\TA_WI DTH-1:0] g%Hy%f;{‘,{%{j{%ﬁ@
dccm rd data hi

FE4H - swerv

IHE * WE14F7TR > swervigSweRV EH1R L TTEEIHAE - % E4H & % O E 2B AH 7T
BHHUE » Hrh g Esi A AR @ ifu ~ dec ~ exuRllisu - F3E 65 T 15 L BT Y T-HHAR AT
IR - swerviEisH i ESweRVAESE = (swerv_wrapper_dmi) EimemfE4Him:ET, -

oot
‘ ifu_mem_ctl ‘ ‘ dec_gpr_ctl ‘ Isu_bus_intf
‘ exu_alu_ctl ‘ Isu_lsc_ctl

ifu_compress_ctl ‘ deC_Ib_Cﬂ ‘

m ifu aln ctl ‘ exu_mul_ctl ‘ ‘ Isu_stbuf ‘
==
ifu_bp_ctl dec_decode_ctl ‘ exu_div_ctl ‘ ‘ Isu_dccm_ctl ‘
ifu_iccm_mem ifu dec — Isu

| ifu_ic_mem | | dbg | | lib | | pic_ctrl | | dma_ctrl |

mem swerv

swerv_wrapper_dmi

I wb_intercon | I axi_intercon | I uart_top | Iswervolf_sysconl I gpio_top | I ptc_top |

Iwb_mem_wrapperl I axi2wb | I simple_spi |

swervolf_core

Iclk_gen_nexys “ axi_cdc_intf |I bscan_intf “ rvfpga.xdc |

litedram_top

rvfpga
[E14. swerv i HFE4H

3. ifu (5SHIEETT) BIVORI T (EufET-BIHAYIO)

Byt I/0 T st
TEOMHEE T © | B AVER | SAEERSR FH 7> mem 5 245 i A/
ifu AYICCME 7

(BEiE e AR % (A% FiI 17> mem 5 4H i AL/
SR~ YIS RER
TR ZS FIE 7% 25 AR IFU AX |5
Ay TEEEH ) i A exu_flush final Hess
[31:1] FEA AU IR
exu flush path final
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g [31:0] ifu i0 instr 15450 o (LY EL Bl fE
B PE E“
[31:0] ifu il instr =545 1L Y 77 s Xy 1) i
B P Fx
[31:1] ifu i0 pc =55 OPC (2018
a8 ) © [EEPERPEEE F s
P& E%
[31:1] ifu il pc 1551 PC - (L8PS ERF
fHS P B
PRI B exu_flush final HER B
ifu_ifc_ctl
(A T B [31:1] TECHIF F FEPC
FEEV A R ifu bp btb target £2
AR [31:1] TEERR
%HEPF;HEE%TET exu flush path final * Eﬁf{ .
i i output logic [31:1] FC1[&ELAH
{ﬁlfﬂ: o) iy ifcﬁfetchﬁaddr_fl C1 P& By AR AT HE
ED logic [31:1] N i il
fetch addr next
Eo IR A [31:1] fetch addr_ fl FCAPE LR 4k
(I$F1ICCM) (EHranss
e - ifc fetch addr f1)
ifu_ mem_ ctl
(FECRCIEReE
%ﬂ—lcache%ﬂ
ICCM -)
i [127:0] ic data f2 I$ 5 ICCMEFC2 [ B 28
HHVE R > R E % R
5
YR N [127:0] ifu fetch data 7% REHY S XY 1287 7T
ifu_aln_ctl REEVE R}
(FEL8IEE) | gz logic [127:0] q2,ql,q0 | 3H4EEE
fig [31:0] ifu i0 instr 5SRO0
[31:0] ifu il instr 54 mEs1
[31:1] ifu i0 pc JS43EI%0 PC
[31:1] ifu il pc 541 PC
Ty TS A [31:1] FCAPE EZHYREE AL 4
ifu_bp_ctl ifc fetch addr fl
i [31:1] FEOHIHY HEEPC

ifu bp btb target f2

ifu bp kill next f2

SEAEIRSEERT L
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4. dec (FEESET) HINORIFHE (RFETFEEHIIIO)

fEHERE T N exu flush final %*ﬂ%)Jé{E%’IH?} » HE
dec BER
(HEEZH 2 G [31:0] ifu_i0_instr, KB EEFE EHE <
LR 7{:@{{“'{ /a2 [31:1] ifu il instr
AN ey [31:1] ifu i0 pc A H B PE ERAYPC
f = [31:1] ifu il pc
TPHUNTEREAEL) i alu pkt t i0 ap ALUFZEEER SR
alu pkt t il ap
lsu pkt t lsu p LSU$ZeI 5k
mul pkt t mul p MUL$EEER5E
div_pkt t div_p DIV#zZe Rk
predict pkt t A ALUAYTEHI
i0 predict p d ok
1l_predlct p d
[31:1] dec_i0_pc_d i hS P P < itk
[31:1] dec il pc d
[31:0] gpr 10 rsl d KEHHESEZER
[31:0] gpr 10 rs2 d 10/11 rs1/rs2&5}
[31:0] gpr il rsl d
[31:0] gpr il rs2 d
[31:0] dec i0 immed d ILENEHE
[31:0] dec il immed d
[12:1] dec i0 br immed d S IR
[12:1] dec il br immed d
[31:0] 10 rs1/rs255 B8 &0
10 _rsl bypass data d
[31:0]
i0 _rs2 bypass_data d
[31:0]
10 rsl bypass_data e2
[31:0]
10 rs2 bypass_data e2
[31:0]
10 rsl bypass data e3
[31:0]
10 rs2 bypass data e3
[31:0] 11 rs1/rs255 8 &k
il rsl bypass data d
[31:0]
il rs2 bypass_data d
[31:0]
il rsl bypass_data e2
[31:0]
il rs2 bypass_data e2
[31:0]
il rsl bypass_data e3
[31:0]
il rs2 bypass data e3
AR [31:0] dec i0 instr d A RE S BRI 2
[31:0] dec il instr d
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il predict p d

[31:0] dec 10 rsl d rs1/rs2&4}
[31:0] dec 10 rs2 d
[31:0] dec il rsl d
[31:0] dec il rs2 d

TERRR Ex%Li BN | [31:0] ifu i0 instr ERR IS ERAI0NE &

FRREIE LIS S [31:0] ifu il instr

PC : [31:1] ifu i0 pc EPER B EEAY10/11 PC

. [31:1] ifu il pc
d b_ctl — =
(eﬁcﬁ—ﬁ',\%;Aﬁ @ | [31:0] dec 10 instr d RTEE 011755
PG s £ e [31:0] dec il instr d
PR [31:1] dec i0 pc d FETEFSEZAYI0/11 PC

HEERRRETE EL 04 [31:1] dec i1 pc d e

7 )

SiE Sl THEEEIL | A | [31:1] dec_i0 pc d 0/11 PC

S EmpL [31:1] dec il pc d

dec_decode_ctl [31:0] exu i0 result el

\{é [31:0] dec i0 instr d, fEREE ESANTE 5

ﬁgigﬁgj;Pégg?‘ [31:0] dec il instr d

o Bl | alupkt t i0_a ALUTZEHIRSR
alu pkt t il ap
lsu pkt t lsu p LSU$ZE&=HE
mul pkt t mul p MUL$ZE&E S8
div_pkt t div_p DIV zHEE
predict pkt t {8325 2 ALURFESHI
10 predict p d e

[4:0] dec 10 rsl d
4:0] dec i0 rs2 d
4:0] dec il rsl d
4:0] dec il rs2 d

10/11 rs1/rs2Z5|

[
[
[
[31
[
[
[

:0] dec 10 immed d 17 EIEUE
:0] dec 11 immed d
:1] dec 10 br immed d A1
2:1] dec il br immed d
[31:0] 10 rs1/rs252 8 &}

i0 _rsl bypass data d
[31:0]
i0_rs2 bypass_data d
[31:0]
10 rsl bypass data e2
[31:0]
10 rs2 bypass data e2
[31:0]
10 rsl bypass data e3
[31:0]
10 rs2 bypass data e3

[31:0]
il rsl bypass_data d
[31:0]
il rs2 bypass_data d
[31:0]
il rsl bypass data e2

1 rs1/rs25% B &R}
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[31:0]
il rs2 bypass _data e2
[31:0]
il rsl bypass_data e3
[31:0]
il rs2 bypass data e3
e ZE A [4:0] raddr0O, raddrl SEHUAHE
dec_gpr_ctl 4:0] raddr2, raddr3

[

(B {FERE ) [4:0] waddr0, waddrl 2= AALHE
[
[

4:0] waddr?2
31:0] wd0, wdl, wd2 = AER
rdenO, rdenl, rden2, rden3 |::EHIEIFH

wen0, wenl, wen2 2= AR
e [31:0] rd0, rdl, rd2, rd3 | FHHEK

5. exu (F{TEIT) HINOMITHR4H (A TELEI0)

Bt I/0 % i |
BITEIT ¢ i A alu pkt t i0 ap-~alu pkt t il ap ALUFZEHE]
exu mul pkt t mul p MUL$Z¢E]

(ZAEH div_pkt t div p DIV

R TA-LTE [31:1] dec_i0 pc d, dec il pc d R HESELEPC
LHITRJEE [31:0] gpr i0 rsl d 10/11 rs1/rs2
&H) [31:0] gpr i0 rs2 d
[31:0] gpr il rsl d
[31:0] gpr il rs2 d
[31:0] dec i0 immed d TLENE(E
[31:0] dec il immed d
[12:1] dec i0 br immed d YR
[12:1] dec il br immed d
[31:0] i0 rsl bypass data d 10 rs1/rs25% %
[31:0] 10 rs2 bypass data d Lokl
[
[
[
[
[
[
[
[
[
[

31:0] 10 rsl bypass data e2
31:0] 10 rs2 bypass data e2
31:0] 10 rsl bypass data e3
31:0] 10 rs2 bypass data e3
31:0] 11 rsl bypass data d 11 rs1/rs252 &
31:0] il rs2 bypass data d Zokl

31:0] il rsl bypass data e2
31:0] il rs2 bypass data e2
31:0] i1 rsl bypass data e3
31:0] il rs2 bypass data e3

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

ity | exu_flush final CRIAEY Al
AEGR
[31:0] exu i0 result el FALULER
[31:0] exu il result el
[31:0] exu 10 result e4 fENALUSS SR
[31:0] exu il result e4
[31:0] exu mul result e3 MUL&EE
[31:0] exu div result DIV4E &
[31:0] exu lsu rsl d # AR
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[31:0] exu lsu rs2 d EEEER

AL : BN | [31:0] a AEETT

exu_alu_ctl [31:0] b Bi#EE T

( FL e [31:1] pc A& F—PC
H) (BIPC+25(;
PC+4)
[12:1] brimm Y IR
alu pkt t ap ALU#ZEE]
i [31:0] out ALUZE B

flush upper S HEE
[31:1] flush path HIEPC
[31:1] pc ff

ESETE BiA | [31:0] a AEE T

exu_mul_ctl [31:0] b BiEE T
mul pkt t mp MUL$ZEE]

figi [31:0] out MUL&E SR
i Ees . i A [31:0] dividend T
exu_div_ctl [31:0] divisor ARAIA

div_pkt t dp DIV#ZEH]|

g [31:0] out DIV4E &

6. Isu (B NIREFEIT) WIOTIFH4H (EiETHREHRYIO0)

Byt I/0 T8 e
ELNG <3 PN st ZH{EEHE FH - mem#5E4H g A/
BT HYDCCMHHEHE
Isu B4R DMATE & i R

(AR S5 ] % (ERER LSU AXIE g
RFESEAEE o A [31:0] exu lsu rsl d AL
FEITTEE [31:0] exu lsu rs2 d EEER
R4 [11:0] dec lsu offset d | (ruHEf

lsu pkt t 1lsu p LSU$Z&]

g [31:0] lsu result dc3 LSUsEHVE R
firikstE A [31:0] exu_lsu_rsl_d # A REFHE
Isu_Isc_ctl [31:0] exu lsu rs2 d EEEER

( LSU#ZE Itz [11:0] dec lsu offset d | firtiHR#
STEEEAREF lsu pkt t 1lsu p LSU$Zed]
firik) o, [31:0] 1lsu addr_ dcl TGRSR I

[31:0] end addr dcl
DCCMIZR | A ["RV_DCCM_FDATA WIDTH-1:0] | SHE(EH ((RMLEE
Isu_dcem _ctl dccm rd data lo 7F&)

(DCCM#zE ['RV_DCCM_FDATA WIDTH-1:0] | 3FHUERl (=fireE
&) dccm_rd data hi F&E)

g dccm wren = AR

dccm_rden SEHVELF
['RV_DCCM BITS-1:0] 2 AATHE
dccm wr addr
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[ 'RV_DCCM_BITS-1:0] SEHUALEE ([ B

dccm rd addr lo &)

["'RV_DCCM_BITS-1:0] AR (ST

dccm_rd addr hi &) : REPREAE
{5 FH ezl

['RV_DCCM FDATA WIDTH-1:0] | & AER
dccm wr data

R | WA lsu_addr_dc3 firkk:
Isu_stbuf ['RV_DCCM DATA WIDTH-1:0] =ALE (S G
(B 4E1E store ecc datafn hi dc3 &)
&) ['RV_DCCM DATA WIDTH-1:0] |25 A&k ({&A1EEGFE
store ecc datafn lo dc3 &)
et ["'RV_LSU_SB BITS-1:0] 4R @ (i ik

stbuf addr any

[ 'RV_DCCM DATA WIDTH-1:0] EE R EIEE R
stbuf data any
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4. R EHERIAL TTHETT S AV SRR

NOHEE TIEE
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/include/swerv_types.svi
TEFM ~ FRAESwWeRV EHA gz # g5 fr IR T 70 4 Ay T A4S P -

o dec_pkt t: MR EEZERIG RS > HohE&alu (MRSITEIEHES > Al
AERERT - BAIR0) ~ load (AIRH{TLoadiFS @ HIERIHMERT - BAIKO) - legal
(MRFFCEL > AERRERT > WRAEE > AIR0) - rs1 (MERIECIEE FastEFKH
1 A GEE T > AIERIRE R > SRIB0) ~ imml12 (OEHESFERA 12T B E
Rl NERTT > RIERIHE R > SRR Fha B Es 1 B ZEHEST -

teesRE A i 4H dec_decode_ctIH » HJ AL 5T % HMZERIER SR - B S AR
{EERSE (#E80 © 10_dp_raw, 10_dp ° #E81 : 11 dp_raw, il dp) MfEAELENGRRE
AR swerv_types.sviE EHYHASERERIZERIALIT -

JELELAT T T 4Hdec_dec_ctiNERFSE » ZAHAH ATEBIEZE
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/dec/dec_decode_ctl.sv
KB ELIBHRE A T E (coredecodefilespresso) EHEhE: -

e alu pkt t: &SRR E S EALUBRIEMHERINIERIERTE > fldivalid (ARBITET
HiEfES > HIERIRE A1 > BRIA0) ~ add (WR#MITadd$5E< > HIERSRHE H1 > RIS
0) ~beqg (ANE#HITbeqiE% » RIEREHE BT > TRIE0) 55 o HIAER AW (E RS
10 apflil ap ° fFf4Hdec_decode_ctlF &% -

s E4Hdec_decode_ctl (E{FRETK
[RVfngaPath]/RVfpga/src/SweR\VolfSoC/SweRVEh1Core Complex/dec/dec_decode ctl.sv)
HE eSS dec_pkt tHIfLTTETIRE (£ R.dec_decode_ctlfysE711-77017) -

e reg pkt t: L&EEEAEEREREE T (Mirrslfrs2) f1—E HEEFES
(Rfized) HYERAIES o LAY (EERSERE Ai0rflilr - {Ef54Hdec_decode_ctiNHE
7 o B A 4Hdec_decode_ctl N {5 B et M E M E (2 RABLHE
£1121-112777) -

o dest_pkt t: [LEMEMAE R EIFEELE M RERII T - ROTRAERER T #EIT
M o BERRYEY—(ERRSRAE fyad - {Ei%i4H dec_decode_ctIFYETE T

e rets pkt t-br pkt t-br tlu pkt tfllpredict pkt t :iSbiifgiHAle
oSSy SRS o

o lsu_pkt_t: SLASHRISTL & SR A/ BTG - flinals (AR5
o AIASE R - BRIRO) - load (MIRB{Tloaddi< » RIABEME AT » EHI A
0) - valid (AIRIESHE > AEASKE AT BHIR0) % - BRI —[ERBEHE 5
1su p > {FiH4Hdec_decode_ctlfE
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o mul_pkt_t: IEEREIESEERARTTHRBIAYZERERSE > fldlrsl signfllrs2 sign
(R TEE i NERTHA A R RS ) Dvalid (MIFHESHER > AERSRE
Rl BHTRO0) 55 - IR —(EERSTHE Bmul_p - fEfHikidec_decode_ctINHES

o div_pkt t: &SRS SBEERARITHBIAVIZERERST - Fl40unsign (AIRER
HERFPUEE > AERIE A1 - BRIB0) fivalid (ARESHR > AERSHERT - TAE
0) % - FRAERIAT—(EERSTE fdiv_p > (£ dec_decode_ctNHES

£ © BIREZ
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1Core Complex/include/swerv_types.sv -

AR S 4 P RN T T o SRS IR AT AR 2 -

{£%5 : A& EH4Hdec_decode_ctlfidec_dec_ctl - I fEAI{r[IRIZTE S HY32M TLAKR 5 E 1%
L - B EREAH A REZ HEERE > R A ITE S H TR T » b &
EftitHdec_dec_ctliyHEhE 17 #F2 » Aldec_decode ctl.sviy552482-24957TFtilt -

Imagination A £51#| — RVfpga SweRVref
JiA2.0 — 20224F4
© Copyright Imagination Technologies 22



Imagination
university programme
5. BREEfE <

FERFHTRZEE T - B TRAEER - WY TG CHEA - BT i
A 53 7 RISC-VEER S TE S At (RVC) DU AESWeRV EH1 ST BR4ETE S HYIE ML - #
2 R DIBEEA TR TR BGES - BT -

MfeE « BHsaAEERET - BRI SRIEES HarrisFID. HarrisFTE iy (£ a1 fIE RS fE 2451%)
(RISC-VhE A » Morgan Kaufmanni ki @ f5FE[DDCARV]) HYSE7.7.46 - ARETHI—EEN
2B ARENREE -

RVCIE i a8/ D3 ~ 17 RIS 7 25 M A A A/ NI A Y TUBR B PR & 7 25 i B B B
FERETE S YRV NENMBALTT © F5 9 RNV IME T FRAR A ~ DIRERIFTRR R RG22 - B0
FHRATENEIZRER » BUUUERRES - HSweRV EH1EERVC » TfMsHEESEN
AT LA P R S5 S 132 T HE S HVAH & -

{fESweRV EH1t » H—(EE AN EERLETS SHIEAH © ifu_compress_ctl - iZ 540 & #2161z
ﬁ:rﬁﬁﬁ? R AR FERY 32 e AR B G5 < © 1EE15 » FRMELE R 11 Hardist R 7

PFEELHIIE I (FfI2RE T 7 —E B8 - fHEEH 7)) o ={#lifu_compress_ctIf&
SHAFIE 4H ifu_aln_ctl 1 & 1L » (€5t aligndatal63:0] R U4 TE < » W AEEH9E
uncompress0[31:0] ~ uncompressl[31:0]Ffluncompress2[31:0] ﬁ{ilﬁ]ﬁ}fgﬁﬂ’ﬂiﬁﬁj
bt - MRS RRBRAES - AlERHaligndata [63: 0] FHIEIRHLTE S

ALIGN
r ******************** |
| ifirst [31:0] \
q0 [127:0] o
qOff \ ifu_i0_instr [31:0]
| |
isecond [31:0]
1 aligndata [63:0] LOGIC2 ‘
q1[127:0] s .
qiff } LOGIC1 ithird [31:0] ‘
| | ifu_i1_instr [31:0]
LOGIC3 |
|
q2 [127:0] | |
qz2ff . uncompress0 [31:0] ‘
[ — ifu_compress_ctl
| \
| L ifu_compress._ctl uncompress1 [31:0] |
| \
i uncompress?2 [31:0] ‘
‘ L| ifu_compress_ctl
- _ _ == _ |

Aligner (ifu_aln_ctl)
[E15. $EFEEL

[ 16_E 250y Frr AV RE S5 2 DDCARVE 6 E i F131 Y B CRESA © [E16 1~ -FEl T iz
_ﬁﬁ%m?— BUHRVCIEFZARERYIFIL T - FEPlatformlOth&gasa% CAE A EE A Y AH & 3 S 12 25
(FEERE - HAEE SR SDDCARV] A RIESAAE ) - FFIHAL G s i
bl £ A EI’JT > Horp Rl L 216 LT AI32iLTiE <
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int scores[200];
int main(void) {

int i;
for (i = 0; 1 < 200; i =i + 1){
scores[i] = scores[i] + 10;
}
return (0) ;
}
00000088 <main>:

88: 6789 lui a5, 0x2
8a: 12078793 addi ab5,a5,288 # 2120 <scores>
8e: 32078693 addi a3,ab5,800
92: 4398 1w a4,0(ab)
94: 0791 addi a5,a5,4
96: 0729 addi a4 ,a4d,10
98: fee7ae23 sw a4d,-4(ab)
9c: fed79be3 bne a5,a3,92 <main+0xa>
al0: 4501 1i a0,0
az: 8082 ret

[116. ER4ETE < Bl

[&17 B Bl 16 Al Y — 2 se B A Uy Verilator R ie4S IR - 55718 » Ef5%addi

a5, a5, 4N ERIEE: (TEE FaYEs —E AT DAL Cussfifin ) I o RHE64fi TR
(aligndatal[63:0]) FHHEGEZIES » WRFHIE16MTHE< (0x0791) fRERYE 32 Tts
4 (0x00478793 ) - ( mi&gH[RVipgaPath]/RVipga/Labs/Lab11/Compressed_C-Example
Hifst2=0E - DUE B T T Verilatorf5ift - )

- 1ERISC-VHh > 16fi77Tc . addifESMHR/EIEA T (£ R [DDCARVIHIH#:B)
000 | imm(l-bit) | rd/rsl | i1mm(5-bits) | 01

M o AL EZER=E0X0791 (0000011110010001) E-AEERC.addi a5, 4 (3530
£ a5=x15) -

= Imm = 000100

= rd=rs1=01111 (x15)

- {ERISC-VH » 32firjtaddif5 CHIER(EISAI T (£ R [DDCARV]HJHI$EB )
imm(l12-bits) | rsl | 000 | rd | 0010011

R > 7] DR EZER2E0x00478793 (00000000010001111000011110010011 ) E&E
JEjraddi a5,a5,4 (fFa5=x15) -

* |mm = 000000000100

= rs1=01111 (x15)

= rd=01111 (x15)

FEEN7FrRAYE —(EB T - R swis < o« YIS S FERISC-VAUE thih = A1 FEH ER4aAl
Ao NI B - DB E P Caligndata [63: 0] AR T EEIEIE &1 EIE R AR FE L -
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Signals

Time

clk=

aligndata[63:
ifirst[31:
isecond[31:
ithird[31:
uncompress@[31:
uncompressl[31:
uncompress2[31:
ifu i@ instr[31:
ifu il instr[31:

el=
0]=
el=
el=
el =
0]=
el =
e] =
e]=

imagination
university programme

ps

JOBFED7IBE3

17 {1 6P MEERHIBLERE R

[ 55 : DR BRI > B RS - e RS - |

| ££% : BIziifu_compress_ctlfty P EEsH ST TIEEE - |
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Imagination
university programme
6. HIFEE

EE R [RVIpgaPath]/RVipga/Labs/Lab20/RealBenchmarksth » It 7 =(EEIEEMH -
H 200 A e AR SweRY EH1ERELSSHY A FE DAL - Z BBk — 20 1 4fis = A
& DU M R R R ALY AR I ERIACA -

- CoreMark : &k}
[RVfpgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/CoreMark_HwCounters 2T
—{EPlatformlOE 2% » Hrfif&7ERVfpgaNexys {72 =05 CoreMark &t o FAM
{# A https://github.com/chipsalliance/Cores-SweRVHE L1 R 4GF2 T B 2% AT T
B EHEESE R RVipgaZ:41t -

- Dhrystone : &kH
[RVfpgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/Dhrystone_HwCountersfi{it
T —{EPlatformlOZ % » H & 7FRVipgaNexys_#{TH2 =1 Dhrystone 5L - #
M58 Fe https://qithub.com/chipsalliance/Cores-Swe RV iy [FH 4aFE TURE S 3% FL A 11T
TES > HHEEMEAYRVipgaz4x -

- PR TRk
[RVfpgaPath]/RVipga/Labs/Lab20/RealBenchmarks/ImageProcessing_HwCounters
Rt 7 —{EPlatformlOE % - H i1 & H(FE B 5RS TR RGBRAGHEHA Ly IR #2505
Fr{E I E RE -
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