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Sigasi Studior] # I A B L BT NS . R E B e g v, im$e e LAE
M. ZLHEAS TS, I BRI RS 3 5 UMD B0 45 5 20 D) e S I DA 1R B
K FJVHDL. Verilog#fl1SystemVerilogikit .

1. SIGASI STUDIO

FH P 35 BT W S T AIE, A Re A £k icAS i) Sigasi Studio. Eisf2, &R LLyT i) PL Nk
PR WA SR AL HE T ) S 2 4 AT E:  https://lwww.sigasi.com/try-form-edu/. 5 A {5 8 I
SREVFATEE, BB S — 304 Sigasi Studio 255 452 DL K 22 25 R0 F 356 B f) ER 7 5 44
( https://www.sigasi.com/download/, Z W.E1) . %% 4Fi&EH FWindows. LinuxflMacOS
BIERS

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

* alsp want 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 you'll automatically get 2 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.

&l1. Sigasi Studiof) T 88 D K A A iR

— BAE RS %% T Sigasi Studio, #t T UME HZ 84k A RVipga. BT84 yHendrik
Eeckhaut4ERT R R0 &, HA ATt 6@ ffd & SweRV EH1I H -
https://insights.sigasi.com/tech/swerv_riscv/. % Nk, FATE LLUXLLE BTN S, #2446
AN B RVipgalil H 1) 576 #3581 .
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1. fz— HE[RVipgaPath)/RVipga/srcfgl4s, ¥4 N
[RVfpgaPath])/RVfpga/src_SigasiStudio

2. 4TJFSigasi Studio, #ANTFHEHZFH, M sigasi_internal (Z0LE2) .

Home com.sigasi.hdkt....nux.gtk.x86_64

Name
[ configuration
[ Features

s META-INF

s p2

& plugins

+| artifacts.xml
M icon.xpm
| license.txt
|| readme.kxt

# sigasi_internal
|_J sigasi_internal.ini

K 2. fTHFSigasi Studio

3. fESigasi Studio? L+, iy “File” (CfF) — “Ilmport” (A, HFFH—"#r
W, FEREEFRZRMB ARG MIEH K. &HF “Import a (System) Verilog

project” (FA (System) VerilogiH) , #AJ5Hd “Next” (F—H) (K3 .

workspaceSigasi - Sigasi Studio

&~ B B w Bl w 403 s v~ 5 - R

5 Project Explorer &2 | = Libraries E&%Y § =0
¥ 55 Verilog Tutorial [work]
4=

Select \
- ’ ; ) A
Import a (System)Verilog project from the local file system into the workspace. [?:j

select animport wizard:

I type filter text
» & General
» =Git
} = install
» &=Run/Debug
¥ (= Sigasi
si: Import a (System)Verilog project
& Import Altera Quartus project
EBimport a VHDL project
M import a vUnit project
} =Team

@ Back Next > Cancel Finish

KI3. 2 ARVfpgalii H

4. AERT “Browse...” (W¥...D , FMiFlsrc_SigasiStudio H & ik #Fi% H%, Hii
“Open” (#T7H) (ZNWKE4 , RiEHdE “Finish”  (GERD -
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i Project Explorer 3t mh Libraries ©% 7 § =0
» 3 Verilog Tutorial [work
v

4« @dchaver RVfpga src_SigasiStudio » [ oe]

B 0

Name Modified v
@ OtherSources 22feb
@ sweRVolfsoC 17feb
& LiteDRAM 17feb

v
]
L
[

El4. sTHFRVIpgali H3x

5. FIJFHHIN SHBLRERR (W5 , H K2 HERZ T U H B E s> 24
B ST SRR .

5 Project Explorer $2 & Libraries F% £ =0
} = LiteDRAM [work]
&= OtherSources [work]
» = jtag_vpi_0-r5 [work]
¥ = pulp-platform.org__common_cells_1.20.0 [w
» =include [work]
¥ g=src [work]
» = verilog-arbiter_0-r3 [work]
[ axi_mem_wrapper.v [work]
M bscan_tap.sv [work]
[ clk_gen_nexys.v [work]
¥ &= SweRVolfsoC [work]
» = BootROM [work]
» &= Interconnect [work]
P = Peripherals [work]
¥ &= SweRVEh1CoreComplex [work]
» g=dbg [work]
¥ g=dec [work]
» g=dmi [work]
¥ g2 exu [work]
¥ g ifu [work]
» g=include [work]
P = lib [work]
» g 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]
@l swerv.sv [work]
i swervolf_core.v [work]
[2 liteDRAM.xdc
[2 rvfpga.bit
M rvfpga.sv [work]
[2 rvfpga.xdc
Bl rvFpgasim.v [work]

&l5. RVfpga Sigasi Studio i B fI¥1i5455 1%

6. 7E “Project Explorer” (IiH BFEEREAR) +, fifHdisrc_SigasiStudioliH, 1
“Properties” (Jgt) @ (ZWLKE6) .
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P
&5 Project Explorer &3 =i Libraries B%Y & =0
v
» = LiteDRAM [work]
¥ 5= OtherSources [work]
P =jtag_vpi_0-r5 [work]
w &= pulp-platform.org__common_cells_1.20.0 [w¢

» e include [work] Properties for src_sigasistudio (]
¥ g=sre [work]
» = verilog-arbiter_0-r3 [work] type filter text (System)Verilog Preprocessor Svd §
[ axi_mem_wrapper.v [work] » Resource Include paths:
A bscan_tap.sv[work] (system)Vverilog Errors/Warnings Add
ARl ETE L (system)verilog Task Tags Remoxs
» Gz BootROM [work] (System)Verilog Version Import...
» = Interconnect [work] Builders ———
» i Peripherals [work] Project Natures o EXPOIE
Project References
Refactoring History up
Run/Debug Settings -
Sigasi Auto Export Down,
) Initial preprocessor definitions:
¥ g=include [work] // example: ~define VENDOR SIGASI
» g lib [work]
» &= Isu [work]
[l common_defines.vh
& dma_ctrlsv [work] Restore Defaults Apply
B mem.sv [work] -
[ pic_ctrl_verilator_unroll.sv [work] ® = Apply and Close

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

Kl6. I H &t

7. 1E “Properties” (@) & (E6) Hik# “(System)Verilog Preprocessor”
( (System) Verilogfiab#45) , IO MLL FESEE OrikNpELME “Add”
G $&5D -

o [RVfpgaPath])/RVfpga/src_SigasiStudio/SweRVolfSoC/SweRVEh1CoreCompl
ex/include

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

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

¢ [RVfpgaPath])/RVfpga/src_SigasiStudio/SweRVolfSoC/Interconnect/Axilnterco
nnect

o [RVipgaPath]/RVfpga/src_SigasiStudio/SweRVolfSoC/Interconnect/Wishbone
Interconnect

bR A HxE, #adr “Apply” (MDD #4H.

WG, EF—% OREREHAE (PG AL € O 1, AL FT: “include
"common defines.vh". Hifi “Apply” (Rif) Fl “Close” (KM #%4.

K7 s N & RS

Imagination’k %411 — Rvfpga SweRVref
J§4:2.0 — 202141130 H
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Properties for src_SigasiStudio

f' 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 Ri
(System)Verilog Task 1 |z SweRVolFsoC/Interconnect/Axilnterconnect/pulp-platForm.org_axi_0.25.0finclu¢ - =- 0V

(System)Verilog Versic | SweRVolfSoC/Interconnect/Axilnterconnect Import...
Builders & SweRVolfSoC/Interconnect/Wishbonelnterconnect

. Export...
Project Natures
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

B7. | B FAM

8. o, MikRSCHF
[RVfpgaPath])/RVipga/src_SigasiStudio/SweRVolfSoC/BootROM/sw/boot_main.vh,

BAIIE EFLEHZCE, JF AR EZ S S8R . AT AR SO SR A
e Sigasi Studio P # I Z% S

SRV IRE, RN SRR, AR B, AT DU e

UG IS 5 R 4548 F Sigasi Studiof ZERVfpga SoC. AT T RF %% THE I — LDy fe it 47
I

1. FETHEZE Y, T “Window” (&) — “Show View” (ExR#MED — “Block
Diagram” (EE) , TEAMPKESTH—ANEE 0, PMER PR 7 e 557 .

2. RS T, WATES T ERIBLSAEHEIES . XEIRASEALUT AT, ALUNTERL
Hrexu_alu_ctlN#EBsLHl. 7£ “Project Explorer” (I H #EEFI) & X di %4
POl AT . B BTN 1) S 1 -

Imagination kit &) — RVfpga SweRVref
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(5 Project Explore % =\ Libraries = 5 =8 {} Block Diagram % WBD G~ e
B&Y § L ense-Identifier: Apache-2.0 ) ) . lm
~ ¥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] ? ;; You may obtain a copy of the License at : aur
» (= BootROM [work] 8 // http://www.apache.org/licenses/LICENSE-2.0 ——
» = Interconnect [work 9/ =_
'E . I L ! 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. . ..
» &dbq [work 13 // See the License for the specific language governing permissions and » &
edbgl ! 14 // limitations under the License. S
» = dec [work] 15 -
» Edma [work] 16 — —}
17=module exu alu ctl [ crvdie |
18 import swerv_types:: O 11 D
19 ( x| 1E] B
20 input logic clk, /7 Top level clock o
21 input logic active clk, // Level 1 free clock 1|
W exu_mul_ctlsv[work] 22 input logic rst 1, // Reset E— e
W exu.sv [work] 23 input logic scan mode, // Scan control
» = ifu [work] 24 ) . -
¥ Einclude [work] 25 input predict pkt t predict p, // Predicted branch structure
26 -
P @2 lib [work] 27 input logic freeze, // Clock enable for valid ::‘ o
P = lsu [work] gg fnput Logic [31:6] oa ; =
. input logic :0] a, operan -
¥ 2 pic [work] 30 input logic [31:6] b, // B operand [t e |—
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 o |-
M swervolf_core.v [work] 35 e mace -
[Ervfpga.bit 36 input legic [12:1] brimm, // Branch offset (rz N
. ' 37 )
M rvfpga.sv[work] 38 input alu pkt t ap, // {valid,predecodes} 5 I
[2 rvfpga.xde 39 L = ERRCE
i rvFpgasim.v [work] 40 input logic enable, // Clock enable i .
pis M —
43 output logic [31:0] out, // final result ‘
44 [
45 output logic flush_upper, // Branch flush E J
46 output logic [31:1] flush path, // Branch flush PC reeze =
P - pet:
48 output logic [31:1] pc ff, // flopped PC & 1 . ! ol
49 ek
50 output logic pred correct, // NPC control et =
51 output predict pkt t predict p ff // Predicted branch structure 2aan mace
52 y
53 ); - v
54

Kl8. 3fFexu_alu_ctl.sv: VerilogfRIEFIHER]

3. it 7E VerilogUHE i 4 B 5 ok BEAME 5 HFEH#E “Show In” (BRI — “Block
Diagram” (HEED , BIWJ7EMEEI PR BERZES . SREERIE SR
P ERER S DR EoR, WE9FR, HARE BRmMEIES Nap.

}g . import swerv_type s

20 input logic clk, // Top level clock ]:H =
21 input legic active clk, // Level 1 free clock =

22 input logic rst 1, // Reset c :

23 input logic scan mode, // Scan control - —I= et
24 -

25 input predict pkt t predict p, // Predicted branch structure 73’—(

26 -

27 input logic freeze, // Clock enable for valid [ |

28 —

29 input logic [31:0] a, // A operand : —te

30 input legic [31:0] b, // B operand <k =)

31 input leogic [31:1] pc, // for pc=pc+2,4 calculations it _——'_T‘

32 T

33 input legic valid, // valid . ——

34 input logic flush, // Flush pipeline wm—|

35 > I

36 input logic [12:1] brimm, // Branch offset il A

37 0 =

38 // {valid,predecodes} - asanmade ‘ H

3 i S | 1 T pan
40 input logic enable, // Clock enable

41 put "o o] | F— r=aiE

42 = - -

43 output logic [31:0] out, // final result e 5 i £

44 o -

45 output logic flush_upper, // Branch flush = ,:m,,,

46 output logic [31:1] flush path, // Branch flush PC

47 brimmft: rvdfie —

48 output legic [31:1] pc ff, // flopped PC = Braddes : rvbeaddes]

49 = e ™

50 output legic pred correct, // NPC control h ‘:‘ = 1

51 output predict pkt t predict p ff // Predicted branch structure — —

52 B -

53 ) FE

54

55 1
56 [y
57

58 logic [31:0] aout,bm; = s

59 logic cout,ov,neg; — [ e

50 o o

61 logic [3:1] Tlogic_sel; =

62 - e [[[]

63 Logic [31:0] lout; = [ petriruatie |

64 logic [31:0] sout;

65 logic sel logic,sel shift,sel adder; E U

66 ik

67 logic slt_one; ey e
68 S—p—

69 logic actual_taken;

70 e
71 lonic sianed [21:0]1 a ff:

El9. R BRESap

Imagination kit &) — RVfpga SweRVref
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4. B LLE R XEAE B AR, 7EVerilog ARG TR SR B S . N, 10 RoR T
A G T out L.

[l exu_alu_ctlsv 32 =5 {} Block Diagram 58 G HE 2= a
179

180 assign ge = -Llt; ==

181 prec_enerec
182

183 assign slt_one = (ap.slt & 1t);

184

185 assign fME[31:0] = ({32{sel_logic}} & lout[31:0]) | —

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

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

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

189 ({32{ap.csr_write}} & ((ap.csr_imm) ? b_ff[31:0] : a ff[31:0])) | [

190 ({31'be, slt_one});

191

K]10. R Bnd s Sout A SR Verilog G

5. &Ja, TANEA BT Verilogf U H F B s 31 #F “Open Declaration” (4T
FERED , EAERE LT — AN . B 11FT R N TE S beh_lib.sv A SEEIL ) AR B
rvdffe.

M exu_alu_ctlsv W beh_lib.sv & = B8 {I Block Diagram &
145 " 1fdet RV_FPGA UPTIMLZE
196 assign llclk = clk;

197 ‘else

198 TEC RV ICG rvclkhd ¥, .E(en), .CP(clk), .Q(llclk

199 ‘endif

200

201 endmodule rviwescomp| [rubth_tag_hash| [rvbth_addr_hash il

202 e an ] [k = heal s [an
12034 module #( parameter WIDTH=1, parameter OVERRIDE=0 )

204 (

285 input logic [WIDTH-1:8] din,

206 input logic en,

267 input logic clk, Tt I rvdffe | | clockhdr

208 input logic rst 1, Gl e | 119 G ol

269 input logic scan_mode, o i [ L (=

210 output logic [WIDTH-1:0] dout - | =

11 ) | ——

212

23] togie Uelk; ey

o15

216 | “ifndef PHYSICAL = m L

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

218 | "endif a | 1=

219

2208 | "ifdef RV_FPGA_OPTIMIZE o

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

222 | ‘else

223 g

Soa o L nsyness

22 ! WI C ¥, Lclk(llc — I

225 | “endif ] E

226 o ot b [SyE_FE: T =

227 | "ifndef PHYSICAL b an

228 end | S ]

229 else m o

2308 $error("=m: rvdffe width must be >= 8");

231 ‘endif

232

233

234 | endmodule // rvdffe

235

B11. fkrvdffe

Imagination kit &) — RVfpga SweRVref
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2. SWERV EH14- 3 23 K EC B
A. EEANZESEWH

[RVfpgaPath])/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/include/common_defines.vh
RVFH P EE NZIIRZ 4, R4 RS ICCM/IDCCM. 73 > Tl #4845 . RVipga#®
GiheHEBRAICE, a8 mT DU I P Al AN [] 1 77 =X 5 i &

- AJRAFE X fEcommon_defines.vhid T3 w48 S 40

- AJ LM i Western Digitalfii SweRV EHL# 40— A4t [t swerv.configii 4. A %
ARMER 7, 12 Whttps://github.com/chipsalliance/Cores-SweRVi/tree/branch1.8
fERVfpgart', wI;in] LA AL & $RE swerv.config A :
[RVfpgaPath])/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/include/

SR =1 R, AR RCGHT I ECE SR, R AR Vivadot BB 5 R SoC, I RIGHTIRIRVipga
ARG -

B. ZFILMEHE4ETES
TESEAERGSL T, JRATATREA AR I RS E 4 . i, AU FRATH PlatformIOiE 7 51
C

- fEfEplatformio.init L5 LR HAT

build unflags = -Wa, -march=rv32Z2imac -march=rv32imac
build flags = -Wa, -march=rv32ima -march=rv32ima
extra scripts = extra script.py

- B3 fFextra_script.py @ 02T H FUEARS . SRS LR ARESAT
Import ("env")
env.Append (
LINKFLAGS=[
"-Wa, -march=rv32ima",
"-march=rv32ima"

)

FESI11-20f IR ZHoRGI R, O 7 e Skt i, FATE SRR S a6 %

C. fHEB/ZIEPXINER

(SweRV EH14wfE2:2% F)  (https://github.com/chipsalliance/Cores-
SweRV/blob/master/docs/RISC-V_SweRV_EH1 PRM.pdf) F[#10-1%]H T mfdc2i 17 2%
(CSR OX7TF9) fi7. % rantl &R EZ O HIAL, AT2EIERRE DIRE, WIm 7K 4 8BRS0
1T+ >IN AR 55 . RPN LA s T B HI LA WAZDhRe . BT REEAE 1% BT % D)
fe, Rk FARMNALEFHRE L. B, & DAELRmEE T P I L P &KILgmiE4,
PAZE B XUR S HAT S I BIALURT K 34T

Imagination k%11 — RVfpga SweRVref
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11 t2, 0x481
csrrs tl, O0x7F9, t2

FR1.ThEeB R %H FHFEE (mfdc: CSR 0x7F9)

31-11 fRE 0: fliREHHBIALU 3 0: AT REJ3 ST I [] 1 b HE A
1. ZREHiIBIALU 1: 2105y SCHUIN AR [ bk AR
10 0: MUK AT 6 0: RIMEHER A RKETE R 2 0: fffe5LMXE7
1. SR SHHAT 1. AUERAEEIETA RS adkds, BE 1. 25X A
A7t R S BRI i o
9 3] 5 0: {di i AR BHL2E 3 40/ W 12 1 F3|
1: 2R ERHFE RS R ik
8 0: ffifEICCM/DCCM 4 0: fFEREPRIAERRIE 0 0: WMAKLHAT
ECCHu# 1. 2R Puk bRk 1. FIRASHAT
1: #%1EICCM/DCCM
ECCHu 7Y

FATEAE LIS 11-20 08 AR E I BC &, LS EL i SweRY EHLZESE fE/2% 1EAS ] N AZ Th RS i
PERE . 1Sy H/ A Ay A BOR1 9 =TI 25 Fh R Ay H B0

Imagination k%11 — RVfpga SweRVref
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3. SweRV EH1H &K F EEHE 5

RVfpga & 4ifENexys A7 LR [FArix-7 FPGA FizfT, W 12FR. ZEVEMNH T RS0 2
2%, H¥EVeriloghi M A 2 7R, RVipgaZ i HSweRVolfi# (swervolf_core) . DRAM
i 2e (litedram_top) B4R SifsE (clk_gen _nexys) Al—2bdz MR B . SweRVolfpy
% M| 1 SweRV EH1 4b ¥ 2% ( swerv_wrapper_dmi ) 13 fth $ 0 8 Ht (wb_intercon .
axi_interconfluart_top%s) ZHjk. SweRV EH14-FE 10 E B swerv_wrapper_dmi&*f
A F S mem fliswervidi AT sLl 4 . FEA TR G S5, FRAT TR A1 H X MBI 1
B FEEE S . EER, AT DR DR B MR AR B 5. ESLER11-20, 3K
AP E T T X EE S, DL AT AR AN [F 7 A

e ci
‘ ifu_mem_ctl ‘ ‘ dec_gpr_ctl ‘ Isu_bus_intf
- exu_alu_ctl Isu_lsc_ctl
ifu_compress_ctl ‘ dec_ib_ctl ‘ ‘ — ‘ ‘ — ‘
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 | Iswervolfﬁsysconl I gpio_top | I ptc_top |

Ivvb_mem_wrapperl I axi2wb | I simple_spi |

swervolf _core

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

litedram_top

rvfpga
E12. RVipgaR K ESR

BER: mem

Theg: ML SweRVH SR I =AW IR A7 ik 45 2E AT SEHI4L: ICCM. DCCMANIS. 2%
H T mem TR R L 5 5

Imagination k%11 — RVfpga SweRVref
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fo_ffo_ct [ rer |
‘ ifu_mem_ctl ‘ ‘ dec_gpr_ctl ‘ Isu_bus_intf
- exu_alu_ctl Isu_lsc_ctl
ifu_compress_ctl ‘ dec—lb—Ctl ‘ ‘ - - ‘ ‘ — ‘
ifu_aln_ctl ‘ exu_mul_ctl ‘ ‘ Isu_stbuf ‘
e oo ]
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 | Iswervolfﬁsysconl I gpio_top | I ptc_top |
I/vb_mem_wrapperl I axi2wb | I simple_spi |
swervolf_core

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

litedram.xdc

rvfpga

litedram_top

B 13. Bidtmem K H ik

2. MemFHELHFNI/O

T /0 B3 34 BH
N iccm wren B
iccm rden SRl
"RV ICCM BITS-1:2 S B
ICCM: i[ccm:rw_aadr ] /5 b
If(uﬁlgfng\rTg(r:nM [77:0] iccm wr data B
1‘;%;}%@,%%‘;}?) o [155:0] iccm rd data SRR
LN [3:0] ic wr en Effife
ic_rd en g
[31:2] ic _rw addr B2/ 5 Hu
[67:0] 1ic_wr _data FIF H7e 16 4 m d A7 O B
I$: ifu_ic_mem : fii. BA A B
CGhehfo g e oy | T [135:0] ic_rd_data M 4 e T 27 A7 B I 2
AL E R FIbRi . PR B B AR
B [3:0]  ic_rd hit e 2% 18 B B i b R A
PN dccm wren e
dccm_rden SRl
['RV_DCCM BITS-1:0] E i hF
DCCM: dccm wr addr
Isu_dccm_mem [ "RV_DCCM_BITS-1:0] B
(Hohf s dccm rd addr lo
DCCM#E et 2% ["'RV_DCCM_BITS-1:0] HEAT AN 57 1) B A A7 i
) dc Cm_rd_addr_hi X E,(]Iiﬂﬂhj:
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[ 'RV_DCCM_FDATA WIDTH- | B¥iE
1:0] dccm wr data

#id, | [ RV_DCCM_FDATA WIDTH- | ol IRALAEfEIX
1:0] dccm rd data lo
['RV_DCCM FDATA WIDTH- | 33 BShrfifisX
1:0] dccm rd data hi

EIR: swerv

Thee: WE14F7R, swervi2SweRV EHIN L BT ZAEEL . 2B 22508 A% I 3 ZER AT
Sk, Hoh i EE B ES: ifu. dec. exuflllsu. FIEFGHH T XL T 1) TR AN
55 . SwerviHUR T SweRVAEEFET (swerv_wrapper_dmi) SmemHui 5 .

oot
‘ ifu_mem_ctl ‘ ‘ dec_gpr_ctl ‘ Isu_bus_intf
; exu_alu_ctl Isu_lIsc_ctl
ifu_compress_ctl ‘ dec—lb—cu ‘ ‘ - - ‘ ‘ — ‘
ifu_aln_ctl ‘ exu_mul_ctl ‘ ‘ Isu_stbuf ‘
e
ifu_bp_ctl dec_decode_ctl ‘ exu_div_ctl ‘ ‘ Isu_dccm_ctl ‘
ifu_icem_mem ifu dec exu Isu
[ e mem ||| dbg | | lib || picetr || dmactn |
mem swerv
swerv_wrapper_dmi
I wb_intercon “ axi_intercon | I uart_top | Iswervolfﬁsysconl I gpio_top | I ptc_top |
I/vbimemiwrapperl I axi2wb | I simple_spi |
swervolf_core
I clk_gen_nexys “ axi_cdc_intf |I bscan_intf |I rvfpga.xdc |
litedram_top
rvfpga

BTT
EVE R I
ifu
AR
THR. 733
U 25 FX) 55

E14. Swerv R HFHEH

3. Ifu (BUEHIT) KO TR (B THERMI0)

/0 LR i
WAL | 2 MET T memBL 84 A /i i HICCM
i 1

ZMET FH - memBEE g N Vi )1 $ 5
Z/ME5 IFU AXIm 1

PN exu flush final BRI K 2
[31:1] TERR AR AL
exu flush path final
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ar T i th [31:0] 1ifu 10 instr | 540, MXIFFHEeEIRERBIBL
(L2 [31:0] ifu il instr | 541, WXIFFHEeBIRERLBBL
[31:1] ifu i0 pc H40 PC (Rt #as) - XY
FrHr BRI BT B
[31:1) ifu il pc &4 1 PC. Mt FFB B E 31
BB
UVEEau R LTI exu_flush final T FRILKE
ifu_ifc_ctl
AR ] 5 [31:1] T H ARPC
P a4 i 2 ifu bp btb target f2
o ) e [31:1] SRR
E%ﬁ%i\g exu flush path final i
BT A i QUtPUt logic [31:1] FCLHr B B ik
ifc fetch addr fl
Wik T [Tosic 10 PR
fetch addr next
Fofrftas | A [31:1] fetch_addr_ fl | FC1HrBHIIE AL (v
I$An ifc fetch addr f1)
ICCM)
-
ifu_mem_ctl
(R 2 A7 il
il — Icache
FICCM -
i, [127:0] ic_data f2 1$ 5% ICCM 7£ FC2 [ B 152 HY 1 %k
&, K RIE BN TR B
X T4 - LN [127:0] ok B BRI B 1287 B £t
ifu aln ctl ifu fetch data
(R4S Sl logic [127:0] 3N IX
) 92,491,490
e [31:0] ifu i0 _instr | 84EIKO0
[31:0] ifu il instr | JB54EKL
[31:1] ifu i0 pc ¥ 4iE K0 PC
[31:1] ifu il pc fe4 @1 PC
ST | A [31:1] FC1H BLA HLaE sk
ifu_bp_ctl ifc fetch addr f1l
it [31:1] T HARPC
ifu bp btb target f2
ifu bp kill next f2 KB A KB

Imagination k%11 — RVfpga SweRVref

fifiA2.0 — 2021411 30H

© Copyright Imagination Technologies

15



imagination
university programme

4. Dec GERLBATE) HII/OFM-FRLER (BIETRIEIO0)

PERD 2 T N exu flush final LfE SIS, 5
dec B /K £
RO T T4 , —
4 PR, R ID E% et KBTI BT <
e e o 1y o : ifu il instr
O IR A7 5 31 [31:1] ifu i0 pc K B XS BLIPC
i 0] R T2 ) [31:1] ifu il pc
ey alu pkt t i0 ap ALU#EHIE 5
alu pkt t il ap
lsu pkt t lsu p LSUFEHIE 5
mul_pkt_t mul_p MULEHIE 5
div_pkt t div p DIVIZEHl{E 5
predict pkt t RI%E Z ALU I
10 predict p d ==
il predict p d
[31:1] dec_i0 pc d PRI Be 0 A
[31:1] dec il pc d
[31:0] gpr_i0_rsl d KB T A LW
[31:0] gpr_i0_rs2 d 10/11 rs1/rs2% 45
[31:0] gpr il rsl d
[31:0] gpr il rs2 d
[31:0] dec_i0 immed d RYANE |
[31:0] dec il immed d
[12:1] dec 10 br immed d B AwFE
[12:1] dec il br immed d
[31:0] 10 rs1/rs25% i 44
10 _rsl bypass_data d
[31:0]
10 _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]
i0 rs2 bypass data e3
[31:0] 11 rs1/rs25% % s
il rsl bypass_data d
[31:0]
il rs2 bypass_data d
[31:0]
il rsl bypass _data e2
[31:0]
i1l rs2 bypass data e2
[31:0]
il rsl bypass_data e3
[31:0]
il rs2 bypass data e3
o [31:0] dec_i0_instr_d PERD BT B (F145 2
[31:0] dec il instr d
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[31:0] dec 10 rsl d rs1/rs2%4E
[31:0] dec 10 rs2 d
[31:0] dec il rsl d
[31:0] dec il rs2 d
NISFFHrBORIE R | HIA [31:0] ifu 10 instr X5 B0/ 145 4
BRAD I et 45 4 [31:0] ifu il instr
/PC [31:1] ifu_1i0_pc XFF B 11011 PC
dec ib ctl [31:1] ifu il pc
CH T ¥ 45 4 A | Hvi [31:0] dec_1i0_instr_d PERD T B I10/114E 4
PC M 55 By B 45 [31:0] dec il instr d
B = [31:1] dec 10 pc d PERL Y EXB410/11 PC
8 5 A L 101 eei1 ooy R
X)) -
MR AT RS I | A [31:1] dec 10 pc d 10/11 PC
H 5 R AR [31:1] dec il pc d
dec decode ctl [31:0] exu 10 result el
(Xﬁ%?’é‘é‘%ﬁf [31:0] dec i0 instr d, PR B i 3e 4
‘Xﬁ%ﬁgfﬁﬁ% [31:0] dec il instr d
“‘é i |alu pkt € i0 a ALUPSHIS 5
BEAED alu pkt t il ap
lsu_pkt_t lsu_p LSUZ {5 5
mul pkt t mul p MULIEHZE S
div _pkt t div p DIV ZE &
predict pkt t K% & ALU ) T

i0 predict p d
il predict p d
[4:0] dec_1i0_rsl_d 10/11 rs1/rs2 5]

%

[4:0] dec i0 rs2 d

[4:0] dec il rsl d

[4:0] dec i1 rs2 d

[31:0] dec_i0 immed d SERIEUE
[31:0] dec il immed d

[12:1] dec 10 br immed d AR
[12:1] dec il br immed d

[31:0] 10 rs1/rs25% % 445
10 _rsl bypass_data d

[31:0]

10 _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/rs25% % 5
il rsl bypass_data d

[31:0]

il rs2 bypass_data d

[31:0]

il rsl bypass data e2
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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
YT #A | [4:0] raddr0, raddrl T
dec_gpr_ctl [4:0] raddr2, raddr3
CHAFREE) [4:0] waddr0, waddrl Bl
[4:0] waddr2
[31:0] wd0, wdl, wd2 B
rden0O, rdenl, rden2, rden3 i RE
wenO, wenl, wen2 Efift
il [31:0] rdO, rdl, rd2, rd3 SR
R5. exu (BATEITT) HII/OF TR (RIEFAREREIO)
B3 IO g2 i B
AT BT | FaA alu pkt t 10 ap. alu pkt t il ap ALUFE
exu mul pkt t mul p MUL3z 8|
GxAEHO div pkt t div p DIV
FTHATA-LIR [31:1] dec_i0_pc_d, dec_il_pc_d PRI BeflPC
AR [31:0] gpr 10 rsl d 10/11 rs1/rs2
(I [31:0] gpr i0 rs2 d
[31:0] gpr il rsl d
[31:0] gpr il rs2 d
[31:0] dec_ 10 immed d SR EUE
[31:0] dec il immed d
[12:1] dec 10 br immed d At
[12:1] dec il br immed d
[31:0] 10 rsl bypass data d 10 rs1/rs2:% 1%
[31:0] 10 rs2 bypass data d BUE
[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 11 rs1/rs255 0%
[31:0] il rs2 bypass data d B
[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
Wit | exu_flush_final X (55 AL
BRI
[31:0] exu 10 result el FALUZ
[31:0] exu il result el
[31:0] exu 10 result e4 HEBIALUZE
[31:0] exu il result e4
[31:0] exu mul result e3 MUL%ZE
[31:0] exu div result DIV&S R
[31:0] exu 1lsu rsl d BEI AT A
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[31:0] exu lsu rs2 d e EE
ALU: LIPN [31:0] a AAEEL
exu_alu_ctl [31:0] b BHAESL
(FARZH [31:1] pc HTil & F—PC
L) (BIPC+28k
PC+4)
[12:1] brimm N AwHE
alu pkt t ap ALU##
Lnlee [31:0] out ALUZ R
flush upper DY TER
[31:1] flush path H#rPC
[31:1] pc ff
PeiL A LETIAN [31:0] a ABRAERL
exu_mul_ctl [31:0] b BERAERL
mul pkt_t mp MUL#Z ]
i [31:0] out MULZ5 R
Bridan: N [31:0] dividend AT
exu_div_ctl [31:0] divisor 51 B}
div_pkt_t dp DIV il
ol [31:0] out DIV4E
6. Isu CRBUFEMEEID) HI/OMFHUR (B FELREIO)

L | FHR Yi
BT CPNL ZMET F T memtHdi N /i
B HiFDCCMR [
Isu ZME9 DMA M 3t I

AP ZMET LSU AXIiii 1
T BEHIAT | N [31:0] exu lsu rsl d WA 7 i b ik
it BT T Z [31:0] exu lsu rs2 d s
T [11:0] dec lsu offset d | HiliME#

lsu pkt t lsu p LSUE i
o [31:0] lsu result dc3 LSUE IR
i hE - 7N [31:0] exu lsu rsl d BEER A H T
Isu_lIsc_ctl [31:0] exu lsu rs2 d TFAEEE

(LSU#E I F [11:0] dec lsu offset d | Hihi-{m#
THRRE Y lsu pkt t lsu p LSUF 4]
el ) i [31:0] l1su addr dcl WIta 1 & b

[31:0] end addr dcl
DCCM#EH: | FA ['RV_DCCM_FDATA_WIDTH- B (IO DO
Isu_dccm_ctl 1:0]

(DCCM dccm rd data lo
) I[:EY_DCCM_FDATA_WIDTH— B RO

dccm rd data hi

iy dccm wren Eifige
dccm_ rden SiERE
['RV_DCCM_BITS-1:0] B M
dccm wr addr
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["RV_DCCM_BITS-1:0] Bl (IRALAAA# DO
dccm rd addr lo
[ 'RV_DCCM_BITS-1:0] el CRihoAr ok
dccm rd addr hi X) : £XPFIEHE
i FH e btk
['RV_DCCM_FDATA WIDTH- BB
1:0]
dccm wr data
ARG | A lsu_addr_dc3 H sk
Isu_stbuf ['RV_DCCM DATA WIDTH-1:0] | E¥iE (EAAF#EX)
({22 store ecc datafn hi dc3
X) ['RV_DCCM DATA WIDTH-1:0] | E¥idE (EAAFEX)
store ecc datafn lo dc3
B ['RV_LSU SB BITS-1:0] B SE M X Hhdil:
stbuf addr any
['RV_DCCM DATA WIDTH-1:0] | fFf%ZZm[X ¥R
stbuf data any
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4. F T3 SEHIALREAT 3 LA ) G54 1R T

RGO
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/include/swerv_types.svH
TE X HT7ESweRV EHLANFE 2% Hh i 45 (5 5 1EAT 70 I L L5 F 2R T

o dec_pkt_ t: RAOYEEHIGMRA, Kbt Falu (WERPIITHARZEIES, W
F9EAL, B0 | load (MIRHATLoaddi 4, NWMESHE AL, BN | legal
(IR L5, WESENL WRAGEE, MO0 » rsl (WIREL MNEF AR
FEE AR, WESHEAL, SN0« imml2 CHERTEA 1240 2RI
BNRIEEG WSSO, BION0) SRS E B HIE 5

MR Tt dec_decode_ctl N, A4V 2 HA kG 5. SRR
MBS (EEKO: 10 dp raw, 10 dp. @EL: i1 dp raw, i1 dp) FFERHIXLEESE
B swerv_types.svig XAt 25 K4 5 i A

X Rdec_dec _ctlNHRAMED, AR H i@ A
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/dec/dec_decode_ctl.sv
KB IFIE T E (coredecodefllespresso) H 3 k.

e alu pkt t: MEWEMAET 5ALURIEMKRIIERNIE S, #lllvalid (WERPATEARE
H|IgS, WESEAL, B0 o add WNRPATaddfE 4, NMESENL, B0 |
beg (WIARIMAToeqti 4, NS5 AL, BNHO) T RN AMME S NL0 apH
il ap, fEfiddec_decode_ctlHiE X

ixeefifEfiidec_decode ctl (SZIEEAE:
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/dec/dec_decode_ctl.sv)
LT 4Ef)dec pkt tHIMLHET4MEL (2 Wldec_decode_ctIffi55711-77017)

e reg pkt t: MEMEMESWMEFFE (FRrs1frs2) M—NHIREGFAE (F
Brd) HIbRRFT. WBBKHAME S NI filr, Efibkdec_decode ctlN#BE Yo
XUfE Sl b tdec_decode ctlN i 4E 2 A A as & YT B I (S AR 1121-
112747) -

o dest pkt t: ULAiHRAGE BIE MBS H s IAL, FRATIEAE 5 2238 7 247 0 4o
R —/ME5HAdd, 7Efibkdec_decode_ctl HiBE o

e rets pkt t. br pkt t. br tlu pkt tflpredict pkt t: XL
73 SCHR A A9y SCHRI &R AR R o

e 1lsu pkt t: MEHEMAE 5REMFMEITTHRIERIE S, flithale (WRE/5H
o, WMESENL, BWEN0) | load (WHERMATLoadts 4, MWHESE ML, B0 |
valid (WL EH R, NESEANL, BN T R —ME S NLsu p, 7EHE
Hedec_decode_ctlH1iE X
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e mul pkt t: MWEHRMAE H5REPITTHKMESRIE T, FHlilrsl signflirs2 sign
CHT i AN EESR A 502 L 5) Pl kvalid (WEREASHH, MHESH
RL, BRRO) T M —ME S5 Amul p, fEfEdec_decode_ctl Bz L.

e div pkt t: MWZMEAE Y SEERITHRMERIES, #lllunsign (WRIEHA
TESiEE, MESMENL, BN Mvalid (WERELSHK, WESHE L, HA
0 . B —ME5 5 Adiv p, fEfiHdec_decode_ctl N#E X

£ T
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/include/swerv_types.sv,
AR J5 SR 4 TR L AT 70 L R S50 2R T I 2 A i A

£%: kA ERitkdec_decode_ctlfidec_dec_ctl, T fiftfn a4 & 4 193247 3k 75 Fic £ il
ST T XPIMEIERTZ HAM AR, RN IAT S0 Hadk AT v d o i . okoh, &
tithdec_dec_ctlf HzhfIEMFE, UWidec_decode_ctl.svi(]52482-249547 FTik
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5. E4ifE<

FERATRZHESLR T, AT R, BAGEMER TRgiie <, BEERMS T, RAHEE
I3 T RISC-VI R 41529 (RVC) AL AESweRV EH1FF AT R4t & 1T L. AR,
ErT LA A SE IR TP RE IS A 4R S, BHATY R b

Ve JPUAARSZIGHT, B sE %S HarrisfID. Harris 3 1) (7% i At SR R 450
(RISC-Vhz 4, Morgan Kaufmanniti iz, fij#X[DDCARV]) HI£56.6.577 . A&/ —L N
B IEARPBIIE K

RVCH i iyl /b il Sz B EORN 25 A7 88 2 B KN IR FH 0 A BB 75 B A7 24 1 LB 450N
1T AR AR NB/NBIL6AL . 384 K/NB/IN G AT BRI A . ThEERAT 75 A7 g =S (8] . X FF
FR AR sh R ok, Xeepdt E ok EE, HFSweRV EH1GERVC, AT HALR 7] LA#
F R 4548 4 32648 A 44 .

fESweRV EH1H, A —MEM TGS HIBR: ifu_compress_ctl. Zbalii16hi)%
a4, TR AR R0 R B AT 4 . FEEI15, FRATELSCIR 11 SE Va0 R T X 5B B
GO0 CERATUIAREE T T — S HEHE, S EAT ) o =Avifu_compress_ctI B P 7E
ifu_aln_ctl o 52 il i, M {5 5 aligndata[63:0] e B W K 45 48 &, JHEE 5
uncompress0[31:0]+ uncompressl[31:0] fluncompress2[31:0] H i [BIAH R 1K K
Bish. WRIESCENREARER, WEBHaligndata[63:0)15 BRAIES.

uncompressl [31:0]

— ifu_compress_ctl

. uncompress2 [31:0]
L | ifu_compress_ctl

ALIGN
I I
| ifirst [31:0] |
qoff | 902701 I | ifu_io_instr [31:0]
I aligndata [63:0] LOGIC2 seeend o) :
| :
1[127:0 ithi .
q1ff qil ] I LoGIc1 ithird [31:0] |
| I ifu_i1_instr [31:0]
LOGIC3 [
I
- 92 [127:0] | |
q . uncompressO0 [31:0] |
| I ifu_compress_ctl
I |
| I
I I
I I

Aligner (ifu_aln_ctl)

B 15. SFFHrB
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K16 23053 B AR AS 2 DDCARV S 6 F a5 31 (I R FECRE /7o 16 R 213582 s IR AR HS
FRAEERERVCY B IEN N, fEPlatformlOH 4w B % CHE 7B AL I gAY GEVER, HIC
YL 5 [DDCARV]IH B IBSE AR o FRATHA AR BRI BAIEA AR TS, LA FE
AL 160 f13207 484 o

int scores[200];
int main (void) {

int 1i;
for (i = 0; 1 < 200; 1 = 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,a5,800
92: 4398 1w a4,0(ab)
94: 0791 addi a5,a5,4
96: 0729 addi a4,a4,10
98: fee7ae23 sw ad,-4(ab)
9c: fed79be3 bne a5,a3,92 <main+0xa>
al0: 4501 11 a0,0
a2: 8082 ret

& 16. K484 B

E17Fs NEL16HR IR I — IR e B E R K Verilator ff &5 B . 1HER, 2184 addi a5,a5,4
TR FHBR CEERT RS - NMREE P AR ER) B, B MN64hr R
(aligndatal[63:0]) H$EHZIES, FHHIHIMN16AFE4L (0x0791) fifk k48 32054
(0x00478793) . (1] jla [RVfpgaPath]/RVfpga/Labs/Labl1/Compressed C-Example 3k
BARHS, DUE B ATHdT Verilatorfi E. )

- {ERISC-VH', 16fic.addifE 2 MERIEMIT (2 W[DDCARV]HIEB) :
000 | imm(l-bit) | rd/rsl | i1mm(5-bits) | 01

HH, AILARRAALEEO0X0791 (0000011110010001) EEXN Tc.addi a5,4 (iFid

{£, a5=x15) .
= |Imm = 000100
» rd=rs1=01111 (x15)

- fERISC-VH', 32fiaddiff 2 M#A/EMLIT (2 W [DDCARVIHIHIEB) :
imm(1l2-bits) | rsl | 000 | rd | 0010011

H i, LA FALIE0X00478793 (00000000010001111000011110010011) &5 %}

N -Taddi a5,a5,4 (iFidfE, ab=x15) .
= |mm = 000000000100
= rs1=01111 (x15)
* rd=01111 (x15)

EEATHI RIS A AW, B3 5Fswiid. BT iZIEERISC-V AR Hr e = A1 N 1) 46 i
A, BEAEEBELE, RFEEHEMaligndata[63: 01155 ks 4 AL 1K R B .
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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:

0=l

el =
0]=
8] =
8] =
0]=

imagination
university programme

Waves

ps

JOBFED7IBE3

K17. 16~ g RF EE R

A5 LUBHEIRIBA015 2 0 MR, HriE BRI RTES

‘ﬁ: Mg HRifu_compress_ctIff N EBEE M), b dL TR JEEE .
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university programme

£ I [RVEpgaPath]/RVipga/Labs/Lab20/RealBenchmarks 1, FAI 132 4L T = szBrH ,
SEG 20 0K 8 B AR A SweRY EHLANFE 28 AN R ThAE . % S2 30K ik — 25 A 4R iX = Fh 2
e, DARIRAT o A S SR AL (AN 5] 2 FH R AR

6. SERRE:HE

- CoreMark: (3%
[RVfpgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/CoreMark_HwCountersHi # 4t 1
—/PlatformlOTi H, H 45 #ERVipgaNexys Fiz TR ) CoreMark & #E . FA7]
1§ F https://github.com/chipsalliance/Cores-SweRVHE L VR ACAD X iZ 3L 1T T 18
oo, I EENEIE T RVIpga R 4.

- Dhrystone: {3
[RVfpgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/Dhrystone_HwCounters H # it
7 —APlatformlOIi H, M8 7ERVIpgaNexys_Fia /T FE 7 i Dhrystoned& i .
{1 F https://github.com/chipsalliance/Cores-SweRVH L (VR AR 5 iZ 3L 4T T 15
o, fEHREIE M T RVIpga R 4.

- BB ok
[RVfpgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/ImageProcessing_HwCounters
e flt 7 — PlatformIOTiH ,  Horh (& FATFE SR IG5 K RGB B Fe 4y Ak i -Gt
JIT A T B S FH AR
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