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Nexys A7BHER B & RIEA L5 R7 ERLEDEDRES ' » &XRCE TR 8T Es (G52
1) - Ao (EEAE - BT TEPS ) HEE (F2HEE2)
F—EHA—(ELED - HPayRE—BAl il DR SEEE0R - IR E i i Bl A 2 L ED IR R oA
B — (¥ bl DUBEUR 128 8 A PRI 1 © BSHER - fEiE 1280t > DU+
HEArE > AE2FTR

\ i
2 CPU RESET

.. {DIGILENT

£k

mmmmmmm

i 1 e Y B B B

[El1. Nexys A7 _-HY8{r 7TESRE 2=

[E2. SR A B IR

DU AR M8 T A Y EER
https://reference.digilentinc.com/reference/programmable-logic/nexys-a7/reference-manual
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— LT HILEDEAREC BA-G - ME3GRIFTR - & —(rHy - (ELEDRYFS M B2 2[5 — (g " 3t
Pt EREREE: - (HLEDIRMROREF o EE (FF2RE3) o /(EHRGEERSEHE "8, -
Fr8F (ANO-AN7) HTE—(EFLEGERGE - FrA /M 81 [E —(E 2 E# R 5] CA-CG
BEEEEE (F2HEE3) - GEEE @ 5/ EEHSTHER T NEGEDP - BEAER A g
fEHE - ) Bl - /\m%&?E’JDFQETBATIQ?H@J?@)%CDEI’JI_J (EFEER B o ANt Pz
JiFAERL T — % THUREs > Holeaiatefra sy mmey - HEf R RS Rt E
RSV BESE » FrA IS LeaR e A R D e BB B R (e (AL - BERESERE(EEE (B
WM HFHIDEL) - BIBANRI2EH CDEL /ARG S F EEE -

Common anade

ANT  ANB ANS AN4
I | I

|
L. l_l Al I_I.

l.'-‘!h CBE L'!C ElD ElE ClF CG DF‘

Il I_I _I l‘_l
I_I l_l l_l I—I.

I
CA CE CC I;:I:II CE ClF cG DF‘

ANZ AHE ANi AHI‘.‘I /4{:_:.,}'
|

Eight-digit Seven
Segment Display

—H—n
D/

|I1d|'l.|'IdIJE|| cathodes

[E3. Nexys A7_EH8(i7 7ERE N ESHY R

T%T%%Eﬁ%%ﬂ%%ﬁ%ﬂﬂ%B@EME%&?@E%%‘%L?@E%&E%&? % EEFE AR (R B 5

MG A (I B AVie i © [FlF > EEER—JCRE— (&5 - (AL - tﬁﬁ&%@ﬁ/&
/\Z AYIRFEI 0GR 52 > B2 - HpS ARREEA A B PR ST Z AR B S - RIE4 AL
By B R -

By T 8 BT TR (L B AL R E B S I e HRF ST JEEFIR15016 msgd)— e
8y - It H AN 8 MESL == 1/8 1 B Fr B4 B A (4 > %ﬂwe ms [ EE R EH > B
BT IESRLEE2 ms) o 40 L SCATHt - 225 23 00 Z8 DL IE R A RS 2 A 8 T Y P i B B B (K 2R
S [EIRE AR TERY PR SR L BE S R (KB  {H/E - HHANexys A7{#H FINPN R A8E 1 € 517
B baE) 2 LGRS - WOk EH RS e S - RIEE > ANO...7HICA...G/DPERFAER XU #7
Fas) B KE - -

Fo TR BB R A BRI (EE T EBURTT - S EER G ERT2 msEFANO
CBHICCERE) RV > fEMAEma E i — L8 LREURT > 281& » FE8E FRAY2 msiFANT
CA - CBNICCEE®) Ry(REE - » {EMAE N —HfRE AR F LERT - IR ERER - A
IRRHE R B L B BB 71 -
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3. 87BN AS RIS R AR AR

R TP E R BRI S AT RVipga Za it (6 8 iy 7 BB SE e SRy e A+ 278
SRAL I AU -

A.  EFEHRE

ARERIE P R8T 7 B R e tadiles B ARVipga 24 T2 5ty - EE S RE%4 5
Enables_Reg#(1Digits_RegiNEi{¥2% » 57 nlliET £z 4:0x80001038410x8000103C (&&/+
B B W E AR By S s R R AV AL L #E B N B AR SR iE - "] LATE
https://github.com/chipsalliance/Cores-SweRVolfFigH ) -

% : $LEIE{Fe5Enables_RegH1Digits_Regi & & DL By BCEMALE. - 8(17 B BURes
FELL PRI P EFIE -
[RVfpgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/SystemController/swervolf_syscon.v -

Enables_Reg e —{H8fLt i {Fas > H W&t HNHEEHEL & /HON (0) EBZOFF
(1) - Digits_Reg/&—{32fiL ¥ {725 - K& E4M Tl R ZAEATE 8 EEURIY T
INHEL(E - P40 BAER LB BT ERUR7T B GE T R a5 o BC L ME

- Enables_Reg = OxFC (B BA B RIS )
- Digits_Reg = 0x00000071 ({E=71)

&E. E—(ERISC-VIEGHSEAM—ECIERN - fE7EBURSs R B By EBUREE
RAE -

SHE2. GiH—(ERISC-VHEEFESEAN —(ECRE - fE8I7EMUREs LI B/ EEIR T
& 10-1-2-3-4-5-6-7-8 , - thgt/Esh » shiEny — ¥ LIERBUR0 - Z1% » OFE[m AR8E)
BB — (B BRI - ARIELEAHE -

5. BMLTE B RaS RS ¢ (BIEE EAIEEE

FIE AR AL > FAFHESRET T 40 (8 I8 AL 7 BB as - AEARET - FRMTR AR E(F - A2
FEENT R B & E SRR NS E By AR B e ) TR VipgaSim © £ 1% » FMTHE AHETBALT B
HURasZERIasHYORE -

A.  BfITERRUNASIERISS R EE
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BLDLFiHYEFI/O (General-Purpose /0 » GPIO) EEgEFE{LL » FARF8(L 7 B as L il 231y
G By = EPEER
1. FAEEM - SoCHI/OSEE ~ finyEs: ([E4hmyAfzeEsk)
2. eI S » PR B2 £ SoC Y SweRVoIX 4 {2l gs - (&4 Ay o R
Rl )

3. HrfEfEsEISweRV EH1fZ L [EHYERE ([E4THVERIRRZELE) -

Boot-ROM

SPI1-Flash

= P
—U—

1. LED/GHRHEESoCHYE

HERRAE ([RVfpgaPath]/RVipga/src/rvipganexys.xdc) TEZs 1 i AliH SoCEHERELRH &%
M S - Nexys A7 FPGARE R LAY EHE I/ OSE B & M B 2 R EnIFPGAS [Jll - HiHz )\
{ERFRATERTE (FE2RE3) 8 ABAN] (iry#EE F0-7) - EEEFTA 8 8 T AR IR Fa Ry
ok (E2RE3) f75/%CA - CB ~ CC ~ CD ~ CE - CFFICG - [EI5HE/R T EF is LBy IR H)
&R B

4. 87 BRREUNERFERIRS T (0 Fs3MEFEED)

PIN

PIN

PIN

PIN J14

PIN P14

PIN T14 ports

PIN K2 | p #1I P
PIN Ul13 CMC | p 1; #I0

[E5. 8fir L7 BN Al ARV EE (FEZErvfpganexys.xdc)

Imagination KE2:1+#] — RVipga B Ei7 © 7ER8 s
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 5



Imagination
university programme

TE 2SI AmASH (fH4Hrvfpganexys - 1£[RVfpgaPath]/RVipga/src/rvipganexys. svig B {E )
YEE50-5117 1 » A] DI F8Mr 7 L BT 28 L R 21| SOCHYAN(IJFI CA--- CGHYHf A sk ([E6HT/E
HIE 53 ) ﬁﬁtﬁ% SHIVARRE (BermAMIE ) - o DR E% #r 2ifiswervolf_coreftiZd
B (5555 > CA---CGHUEIE 4l T E ¥ & 5 Digits_Bits[6:0]) -

bootrom file "boot_main.mem")
clk,
rstn,
ddram_a,
ddram_ba,
ddram_las
ddram_
ddram |
ddram_cs
ddram dm,

g ddram_dq,
1:0] ddram_dgs_p
1:8] ddram

ddram_clP
ddram clk n
ddram_cke,
ddram_odt,

o flash _cs n,
o_flash_

i flash mi

.1 ram init error (litedram_init_error),
({i sw[15:0],gpio out[15:08]1}),

'B,CC,CD,CE,CF,CG}),
taccel SCLk)

[E16. 87 2R EASoCYEE (FEE : rvfpganexys.sv)

1% > WEEAFE it swervolf_coref5i4H i A 4724231540 (swervolf_syscon) (FE2:[
&7) » HoEE T 87 RE N IzEHEs -

=wP|J01f _syscon
1k_freq_hz (clk_freq_ hz))

(clk),
wa |=T1

i |am 1n1T done),
i ram init P||3|1
fnmi_vec].
(nmi_int),

(wb s2m =v= ack1

its (Digits Bits));

E7. 8fir 7TERE NS S RG2S B (R © swervolf_core.v)
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£% : BHEIRFER AR las HAHRY B LeEH5E (CA-CGRIAN) - CA-CGTE 242k s
foaH o & OF FslH51 Digits_Bits - 1GRiFEZEARE DL MEZE
[RVipgaPath]/RVfpga/src/rvipganexys.xdc
[RVifpgaPath]/RVfpga/src/rvipganexys.sv
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/swervolf _core.v
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/Peripherals/SystemController/swervolf_syscon.v

2. R8I RS A E|SoCH

1F154Hswervolf_syscon
([RVfpgaPath]/RVfpga/src/SweRVolfSoC/Peripherals/SystemController/swervolf_syscon.v )
HYE5276-2881T » 87 BTN fERI g SR E LI B & F[SoCH (FE2RE8) -

Enables Reg;
Digits Reg;

(Digits Reg),
(AN),
(Digits Bits)

[E8. 8fi 7TERE eI HIZR EHME (f%  swervolf_syscon.v)

BT Hrgafat ((_clk > E¥ransaksclk) FERENSE (i_rst > Efrapafyrst_n) 4p >
SevSegdisplays_ControlleriZzH 2 Wi (EE AZ{5% ( Enables_Reg#1Digits Reg) - E[IHi
SRR R (BRI RS B R s o XAl RV (EERSE (ANFIDigits_Bits) - iZRI{EER
SRR LTRSS - WINE R A BN AL BT EEUR 7 TRYER G -
SevSegdlspIays Controllerg i L MM 7 EC4a N5 ANFIDigits_Bits -
€0 msZ([2 ms : FHIRAN[O] BB DBRF O E T (A E—U8T) - &
st Digits_Bits[5]f1Digits_Bits[4](¥} > CBFICC) L F (KBS LIMESF O 8y (&
BT FER "1, o FrAHAMERIE ReE -

- 12 msE4 ms ¢ EEEAN[]E(KE Truaeﬁ—*ﬂﬁzgyjz Digits_Bits[6] ~ Digits_Bits[5]
H1Digits_Bits[4] (£ffEXCA ~ CBHICC) Ry FLIEFEIE T LER "7, < Fr
HHEMERGH Ry B -

- %4 msE[16 ms : AN[2]---AN[7]i£2 msfEfEN By~ - R e ERE - Hix
B (B2-Tu#F) Mgt FsEF -

SevSegdisplays_Controllerf&4H {rf5 2=
[RVfpgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/SystemController/swervolf_syscon. v
55295-3661TE(F - HpE&LI MBI

- W{EZ T8 AN BEEE2 ms{H A E|ANFIDigits BitssH ki E - % T 25 EH4H
SevSegMux N H E(E -
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- B TEA2 msiEH TR HFEZ counter.svildelta_counter.sviiiE i counter
e - 13 W EFE 22 19 H & 1F B R [RVpgaPath]/R Vipga/src/OtherSources/pulp-
platform.org__common_cells_1.20.0/src - =820 B A7 0T 8iE2'° » B A4y
52 msit B — A ME R = A LIT - FIfF LR (E 2 T a3av e iEafat -

- EEEs{riE4HSevenSegDecoder EF - Fj 4G EANL T /N HEAERVELE

E% : 4l rSevSegdisplays_Controllerf#2 - N —&igfTAYEEE o] LI B ESE RS
175 - AHRE > LaEr DU AR e -

3. BfU7TEXRUNARfZMESEESwWeRV EH 1 2 Ry =2

WEEREPATIL - FEEPH EREE % Tas8iSweRV EHiZ L (F52RE4) - Fac(t
71%1Es (E9) 1F
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/Interconnect/Wishbonelnterconnect/wb_intercon.v
TEHEE - sZIEEE
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/Interconnect/Wishbonelnterconnect/wb_intercon.vh
BNV 104-2051TEHIME - 12— (EiEZE B & Eswervolf_coreffi4HAY 5516817 » sz ALY ¢
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/swervolf _core.v -

% Ty B AR AME A E e i - MRz ak (35110-11177) ’KCPU (wh_io_*aR5k —
[E9HY55115-1261T ) Bil—(E 318 3y WishboneE i HE ([BOHYEE127-13817F ) i - 4 »
AR CPU 7 4 B {iz it ££:0x80001000-0x8000103F #i [& A » HIEEf=E 2 &2l 5 - {117 AR 5T
wb_io_*BLiH5Twh_sys_ L o

Peripher:

[E9. B CPUERBA IS AINT-122 T.88 (F82 . wb_intercon.v)

LIS P EENEFERERCPUR A - BE8JTARENCPUELMLHE (i_wb_adr) >
72 Ee T 7 23 B Wishbone [ SRV E RIEHSE (1_wb_dat) HEHEE (H4Hswervolf_syscon
HEE162-22817) -
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2% - tn&fidiswervolf_syscon({y55162-2281T » WA A AF Sl e H AT (it - &
REBRE5219-22717 ([E10) - BIEf{7=5Enables_RegM1Digits_Reg (AIFISIATAL » 5y HLss
B W 7 s firkk53 71 £50x80001038710x8000103C ) -

(i wb sel[©]) Enables Reg[7:0] i wb dat[7:0];

sel[0]) Digits Reg[7:0] i wb dat[7:0];
sel[1]) Digits Regl i wb dat[1

sel[2]) Digits_Reg| 6 i wb dat
sel[3]) Digits Reg[31:24]

E10. 8Ar 7TERFE e EfZ LAY ERE (swervolf_syscon.vfg)

B. Verilatori&#t

TR > FAFIEFHRVpgaSim T iR # 25 sh i TEREZ BB S A R SRR 0T - A 8 7TELEUR
PRPERIEREY R RS o fEEEME T M ERTEIMFRAVELS] (A5 SR i 8
BAT) B sRANRIDigits_Bits - 2=t A NMIE

[RVfpgaPath] /RVfpga/Labs/Lab7/71 7SegDispl (it TCRRA » rBELIT :
[RVfpgaPath] /RVfpga/Labs/Lab7/71 7SegDispl C-Lang) °

#define SegEn ADDR 0x80001038
#define SegDig ADDR 0x8000103C

.globl main
main:

1i tl1l, SegEn ADDR
1i t6, OxFC
sb t6, 0(tl) # Enable the 7SegDisplays

1i tl, Segbig ADDR
1i t6, 0x71
sw t6, 0(tl) # Write the 7SegDisplays

next: beqg zero, zero, next

.end

E11. 71_7SegDispl.SEH

& 1288~ 1 71_7SegDispl.elff2 =iy 24 & eE S A2 AER A » 7EPlatformlOh 4R g iV (iL &
e

[RVfpgaPath] /RVfpga/Labs/Lab7/71 7SegDispl/.pio/build/swervolf nexys/
firmware.dis

00000090 <main>:
90: 80001337 lui t1,0x80001
94: 03830313 addi tl,tl,56 # 80001038
98: 0fc00f93 1i t6,252
9c: 01£30023 sb t6,0(tl)

Imagination KE251#] — RVipgati§i7 + 7EIREs
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 9



Imagination
university programme

a0: 80001337 lui tl,0x80001

a4: 03c30313 addi tl,tl,60 # 8000103c
a8: 07100f93 1i t6,113

ac: 01£32023 sw t6,0(tl)

000000b0 <next>:
b0: 00000063 beqz zero,b0 <next>

[&12. 71_7SegDispl. SHEiFIHY K 4H & FE S 1T IBhRA

ATZ IR DL N BRI T E o (AR TEEE - AR DIE R 2 DERT - )

1. EEMEENT - HMESEERERY - EVEZEEEFCOUNT_MAX (£ FHAEZE
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/Peripherals/SystemController/swervolf_syscon.v
HY552951T ) 1208 5 RSk nka s s iai] o« R - i fi&E RACENIGRETRIE & - B
COUNT_MAXHYE » Az EhdT LN a0 B dmsFRVIipgaSim (GSGH ¥ AT T
)

cd [RVfpgaPath]/RVfpga/verilatorSIM
make clean
make

HrfEZE Vinvfpgasim ( RVfpgaSimfsE e —#E:(7k2 ) FELE B $%[RViogaPathl/RVfpga/verilatorSIM
WEL -

WINDOWS : #15&{H FRYZ2Windows » AILVHTECygwin#S st AN shiTiE tean< (CHRHEE
MR - FH2R (AFTHEE ) FHVEGEMIEEC) - 55EE » C: Windows &R} # A7 it
Cygwin iU Mz E - /eygdrive/c -

| MacOS : ARIEEARRT - 5550 (APPSR AIMTHD - |

2. 1FERS _FIETVSCode/PlatformlO o

3. fEIRNYE - f—T "File, (#82%) — " Open Folder... ; (FIRCERIK...) » AEETE
% He%[RVipgaPath]/RVfpga/Labs/Lab7

4. BEFEH$R71_7SegDispl (RNEFARL > HFEHEE) » A& —T "OK, (HEE) - &
g EPlatformlO R BAEL -

5. BRRUE Z platformio.ini > fi & RVipgaSim & — # (i fE KAV EE{C 2 & I - MR AP
F > HFFUEL AR

board debug.verilator.binary =
[RVfpgaPath] /RVfpga/verilatorSIM/Vrvfpgasim

6. ?ﬁ*TEfﬁUU]ﬁE%%EJﬁE@EPE’\JPlathleOﬁliﬂﬁfﬁi‘ﬁ ' A& JERA T Project Tasks |
(HZFEH ) — enviswervolf_nexys — ' Platform ; (&) - Wi —T " Generate

Trace ; (EL£HEN) -

trace.ved#tz JfE £, 1F [RVfpgaPath)/RVfpga/Labs/Lab7/71_7SegDispl/.pio/build/swervolf _nexys
PEREEE > AILUE ] GTKWaveghiT LA e < ReEEBHEL -
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gtkwave [RVfpgaPath]/RVfpga/Labs/Lab7/71 7SegDispl/.pio/build/swervolf nexys/trace.vcd

WINDOWS : L Ny &k gtkwave 64115 — (i Egtkwave.exed JIEHFE R - ZEMIFE=
ALAbINE I » %70 T % fEITE EE G TKWave - {EfEAITE TR » #%— 1~ "File, (1%
%) — "Open New Tab , (FREGFTRSIER) - WEFERUEERIK

[RVfpgaPathl/RVfpga/Labs/Lab7/71_7SegDispl/.pio/build/swervolf _nexystiijzEA=fitrace.vedfs o

7. e E S LU EGE CGEASBEARIEERE) ¢
- rvfpgasim — swervolf — syscon — SegDispl_Ctr
v i AE5% © Enables_Regfi1Digits_Reg -
v imHERSE - ANF1Digits_Bits -

8. MU 3FRHIIREE - et - J(ETER R EEURIVER R0 (Bl ATA L B9 BT
FsEnables_Reg=0) - [Ef% - &SR 0xFCE AEnables_Reg ([E121HysbfF<) {2
BN T ARIEERO0x715 ADigits_Reg (12 Hswig<) Al EHTR
rEFRATT - Hlg st 80~ (WEM3FTR) -

o {ES—ERIM - AN = OxFEH Digits_Bits = Ox4F - [Nt — {187 (550(ir
#r) BERT -
o {ERRBIUM © AN = O0xFDHDigits_Bits = OxOF » [Nt M —{ir#s (SHIET)

EEURT
o {EHE NARAV/NEM © AN = OxFFH Digits_Bits = 0x01 » [RIEE /=12 (N /AL 80y
S

o IEFEREEET -

Signals Waves
Time 5
Enables Reg[7:8]
Digits Reg[31:0]

AN[7:0]
Digits Bits[6:0]

[E13. 8 TE R ~aR A B Y i B ERAET1

9. FEEEEIRIEZAT > S5 ETEURCOUNT_MAXEYERIE R Fa{E (COUNT_MAX=20) -

6. HFERE

SE3. (EOCAE SR T AT IZERES - DR8I 7B R Es 7] ABURON/OFF LEDIYEEAH & -

o HEATRERAYFS  MERE/ ETAITEFLS - BH0T
Segments_Digit0-Segments_Digit7 - /\ {7 Bz a5 2 BIE—{li 47 o Hrh e
FasVEELTRE T HEESZON (0) BEOFF (1) - fl40 > 1R —(EEF
@5 (Segments_Digit0) HIFTAALITIY R0 - Al A EH— I BFHIFTE B AON |
MRS —(EE FaIFrA T R - ARG BN — B IR B9 RHOFF -
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o T]DUREE REHTE {7 SR F AP Z B E VAR Rz ak: (SeibR 2 mdy e (e Fes
Enables_Reg#1Digits Reg) :
o Segments_Digit0 €-> {i7#:0x80001038
o Segments_Digit1 €-> fir11:0x80001039
O

o Segments_Digit7 €-> firi:0x8000103F
o LR > AHEFE4-TENES (14 SevenSegDecoder) - [N AR A HHYE
EAEE -

G4 (E RIS S AL TER U Ras FRIRLU T + TISAY HI o BlfEH —4¢ - [FIFE(E
EHHIRISC-VI &35S R ABARARICHUA -
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