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FEAERT > WMTERNAFPIER P TOEIT20 > BUR B i Ay o — i i S A 7 S
JipE T SPIRENHE ) FYETRE (55261) - A& - TR/ 43Nexys ATBHE_ERISPIfIZEE
5T 0 BTz B S S P R AR AR ASRE (RIMIR4HT) - AR Tk B
AP B (R DA — Se s (SB5AIEE66) -

2. FPYBERBE - SPIEENTHE

WA TR HE— RIS E LT - YIRS — XA —E T - BT & SetbBE miE i EH T
% > AR E H AR HEYE S —RE Y IESE - BISPI (FHIEE A/ ) R GE - B
PIE—EREAVENE - ¥ LA S HBER > o] BB AR -

RISl B P A RE AL > B AGUEE T anly 1 5 R AR B T S I S s LA PR P AR Y
THEE © By 7 (Hpa e MRS EEER - F AR FERVEERTAE - $TEESEREGRINE
FHV IR e 2T - (EREE EEF I /LU Wi © ST M eSS A o

AT A] AR 2 T > NERESRERERDE (GRE) - BRPIKER > %R
fipoE F LAER R8T ~ 16t £2H % (FF2REE) - AN B R EKGER K
e o iR e i (s [ —$ENEERMILT -

Transmitter Receiver
Out, > Ing
Outy > Iny

--------- >
Ck T ck

1. SfrTTIATEH S HrE Bl

BT R FAYE - A E — R A R i — (E ORI IT - 509 — R Es BT T
fE > EE A GEEY - B280R 7 —[EpsrmEed] - Hha e —RERHRES R — R ER
B o BRI S i —(EE & RHLT -

Transmitter Receiver
Out In

v

Clk [ 77 797757 Clk
2. 167 o5 IEeHE RS
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WATHERAVESENR R - ERHHSSNEE - BEREE AL (/10) KRtES -
Rt > BRA R ZGAEEEG RS (B E AR E RV - BEEE i R -

SPIFEFTHE

Feyl s/ rmE (Serial Peripheral Interface » SPI) #5177 & & dZ% il 23 B A B 5% 5 IC
(Z0ELEZS ~ ADC ~ DAC ~ #2{UEifres ~ SRAMZE ) R H 2 Ay@ai/ i 2 — - SPLE
—REEL AR RS- R (LT B -1 ) BB Er 2 T/ m -

SPIGE i HFiE H PR A RERAE Tl (GESEIES) -
o SDO - FPhl&E kit « FEflasavimt (X EEEaef)
o SDI-Fpyl&Efifm A ¢ ZERlSHE A (TEEE SR
o SCK - JPhlliesE « fEiemilas (B B Ea i
o CS - 5 BIFEE TV ARGENSE  Fefiles mER f gt CERERRHR R0)

fifsE - SDOMEfH MOSI (E& L - [E& A ) » SDUBEWIHAMISO (£ &
A BRI ) - BEZVE B iEE OGRS HEFIZER - (BRESORN S REEAE A -

SPI Controller SPI Peripheral
SDO > SDI
SDI |« SDO
SCK F-------- » SCK
Uy
(L S — » CS

[E3. BA—(ESPHERHZSI—(ESPIE BN A E B

Fey R iR g BT s NG EZ - SPIS N & Ty - bl e fEE st vl Aoy Al il
#SDORISDIRES [FIHF E X ER - SPI M A —(EZEHes - (5 a2 (R - &
ZAEEE R I > PEdEs A A (A 2 (AR A R 1 BB EERNGR (CSbar) ARSI FHY
Ay B - SDOFISDIZFFIE RIS « SDO (FPFl&ERlmt ) BIa{Eedlss m B
&R > SDI (FPAIER A ) eSSt ssin A&k -

FRIBISPIEER - FEHES LB R (ISR CSbarifst & kA% > BICSbar =0) > 4
TR RHRF S ST (A P AR R S i~ AESPUE AN - e iE 18 3 i 73 i A8 SDORMISDIEH SR
[EIRHAE A E R o YR (SCK) B AN EL &R
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SPIy I A F2 (- CPOLAICPHAGREE - 43 51l IR R4 i Y [T ELIRRE AR R ERER A AR - &
RigE (SCK) HYRIELIRRE RO - Bt (CPOL) Ef5R/MA0 @ &l (SCK) HYRHIELIRRE Ry
165 > BygEhmd: (CPOL) Eﬂ%ﬁ‘%?ﬁ% o g AR L (CPHA) EHS5E IR 188 FEE A 01 g 2 AH i {F 5 A
PREEE R - ECPHA = OfF » BRHE LTE (B> SCKIZIEHE Z &A1l LA U fET&
BHEEH BTG ) B¢ (SDIESDO LK) [NbE R (SDIRISDO) VAL MErE L -
J0E4 b EEHYRI(ER FEFTR o ECPHA = 18 - [FIUHK « ERHE Mok - /£ Lo
b > a4 b T Ay R ER P E AT o SRR G R a5 > IR Risf s iEE
i RS s R E A

[IIS

AT T - I ALISPIH HECE BCPHA = ORICPOL = 0 » [KHSCKIE(EE FHIE - 1
BRI LTAIRERN, AT TRl (T 2R EVRS EISDOKSDISR L
AEATh b EAE BT - R - 2 SCKIE ELHIE EFH85 - SDORISDLYEER (8
SR TR AT

Leading Trailing

Edge Edge
CPHA | CPOL

c & v
°Z o 0  SCK
QL o
o <
€T
gg 0 1 SCK

SDI/SDO Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | BitO
S &
oo 1 0  SCK
9 o
o c
€ =
g"_i’ 1 1 SCK

SDI/SDO Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

[El4. CPHA/CPOLSEIRE/ME X BRI (%

3. SPIfIZRGT : EFERE

ST ZEERFEEESPIE - 140 - Nexys A7RER EAVINEEETE &SP - FEAEH -
HATGI T 4HRVIpga 24 HISPIFZEflZ Y =i A LU Nexys A7BRZEH - HIADXLIG2IIZHET -
N DUIRE FAYE 6 -

A.  SPIZERIZRKFE
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RVfpga & 4t 1 SPIE4H 7] ¢ OpenCores ( https://opencores.org/projects/simple _spi) H% °
MR TEHEN > HfGEN—(E SR > AR EZ A S RS o 32Ut e fE L &
JEHY -

[RVfpgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/spi/docs/simple_spi.pdf
FefMaass T SPIAH Y T EHR ERIRIME » WIRRIRAESTAN AN - SFH2f Rl -

EAL KRR S e

BLEEFLAR A SPIRUS AR

- {HERI8frTEWISHBONE RevB.34% i ]

- WE (4T FIFOE il f1— (84735 AFIFOL e
- FREFFAEEET 2 - SuAENTAR R E A

- AR AR T TR

- EEAGE

SPIfZ RS RIS 3E /148 1 SPIFRLH A ED il FHHUIZERIRIRRE R 75 - BFER (Fas# o FC A [F
AUfial (GE2BIR1) - SPIFZERIEEHIEL AL IE /5080001100 - FSZEEAM T M4A | AL E {75 -

#1. SPIFEE
B ik B FH St
SPCR 0x80001100 8 RIW PR
SPSR 0x80001108 8 RIW REEET T
SPDR 0x80001110 8 RIW BB 5
SPER 0x80001118 8 RIW RS
SPCS 0x80001120 8 RIW CSEf7 2

SPIZERIE Fas (SPCR) #EHISPIfEAE  F25H 134 B 7 a5 S ENLTHYTRE
#%2. SPCRfiLTC

firyt | FH RS

0:1 R/W | SPR

SPIG R4 G5 L (i T BRSO PINF i -

2 R/W | CPHA

IRFEEAE L © HEE PRARAEA B RIAYRENL - ECPHA = 18F » Br& e LIt
BIEGEE b BEIRAE NIEGHEITEREE < BCPHA = O - S E0kHE NS E)
FILREE F > BERAE BT HETTERER -

3 R/W | CPOL

st © W ESPIRF g (SCK) HIHIERRE - ECPOL = Ok - SCKHYHE
IRRES0 5 ECPOL = 11 » SCKAYHEIRRE 1 -

4 R/W | MSTR

fRFUEESE - EMSTR = 105 - SPIfZ L IEE RIS - B EH s IRy —
et -

6 R/W | SPE

SPIEUH * &SPE = 16} - BUHSPIHZL - JEFR (SPE=0) B > [EHISPIHZL: °
7 R/W | SPIE

SPIFHEREUH  WIRSPIE = 1 Aia e KR 725 T Y SPIT B REERT - AR
T £ -
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SPIRREE fFas (SPCR) fZ{{tSPIFEAHAYRAE : 35 T fFas 25 AL TTHITIRE -
Z23. SPSRfijT

firjt | FH =t
0 R/W | RFEMPTY
AHHFIFO R ZE - IAARFEMPTY = 1> RIGEHIFIFO fy2s -
1 R/W | RFFULL
A HFIFOE i * 4ISARFFULL = 1 - RIEHFIFOLH -
2 R/W | WFEMPTY
£ AFIFO &7 « {IFEWFEMPTY = 1> JJ55 AFIFO &% -
3 R/W | WFFULL
%5 AFIFOELH © #IEWFFULL = 1 > A5 AFIFOEL -
6 R/W | WCOL
RABEZERE - RWCOL = 1 JIIFRRE AFIFOCI 54£ 5 ASPDATA
Yi{res - [IWCOLE Az i TE -
7 R/W | SPIF
SPIPERIESE © SERkE SR E % - SPIF = 1 QIRSPIFERAAX ("1, ) H
SPIE& f51 > RIJEEE 8T - [[ISPIFF ATAIREEES -

SPIZHIEEES (SPDR) $RAEERAINENE ARTEH) - SPHEHIES EARA(ES L T H A SEIZAI4(H
811 LA R T -

SPIEEEFds (SPER) f2{ft 7' —LEIffINTIAE - AV T2 Fas i S (EfL -
Z%4. SPERfi/JT

firyt | FH aH

0:1 R/W | ESPR

e SPIRF A4S © K SPR (SPIRFEIEAEERE ) W hImIfirT -

6:7 R/W | ICNT

hETETE - W R SEAY R/ o SERKICNT X Eia % - SPIFIF M1 - 8
i E] LR B ARSI - fE i P R LR E -

SPIf Fi 5 E (SPCS) W {Fas B (L RV B - s4NoRAY R v @B 28 SS_WIDTH
(SPIEFERE) HEITHCE - ERVIpgaZ&ith - &H(ESPI I R A —(EEEAY EE R - NIt
SS_WIDTH=1 -

{£% © (FSPIF4H R EE725SPCR ~ SPSR ~ SPDR - SPERMISPCSHYE & s HALHEHYE
7 - SPIfELH NI Y& R [RVIpgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/spilX -

B. ADXL362jZET#fE

Nexys A7GAZ Mt —(EAHEEEE EADXLI62/IER T - ARIZAERCREN » 5HEdibl M
EHVERTI

https://www.analog.com/media/en/technical-documentation/data-sheets/ADXL362.pdf

ADXL362/2 i SIHMEMSHIZRGT - 1£100 Hziif Bk R FIZREA 212 pA - frEBh s
BEfAZU N HITRE 270 nA - 2R M 1 20 el th i - Bt 8= L& -
DU AE BT th m] i e SR B 3 o = Sy AL el (B - R H0E fox2 g ~ 24 9128 g > H
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1£2 QREBPIHIRENTIE 1 mg/LSB - 2 ADXLI62R I BT - e HI R s Zeht
BHLREAEX R - YRRIRIZ kT o -

ADXL36Z2IZ T i e ras (RS) - (HRIE A DAEHE LY (Fas i HaE(THCE - DUGH
HUIIERE &R} - RAZEHR (Fas o] DIECEIIZRET - SRR E R a5 o] UBHUIZRE T &R} - Bk
BEEMEENEY - RS E R FE L > DU — B TS R R A RIS -
EE A A PUE RS EIA R B - BN R EEE R -

2 NIRRT S E PR A SPUEER 5 SRRV - [BIESE R 7 FPGABIZRGT 2 fE Ay -

Artix-7 FPGA ADXL 362
F14 > SDI
E15 [« SDO
F15F-------- > SCK
U
DY (oY) S ——— > CS

[E5. ADXL362]1Z:TEENexys ATEHE AT EEE

HERSPIR SR 1% 55 1-5 MHz - SPILISPIf{0 (CPOL = 0FH.CPHA = 0) T{F - SPI3#
PRI TSR - B —EA TS E e TP s HUR(E (0x0B) E2H
fres R A#R(E (0X0A) -

‘ <CS down> <Write/Read (0x0A/0x0B)> <address byte> <data byte> <CS up> ‘

[ AT 722 BB 7 SPIZEfRles (FEhles ) Bhnatst (Bl ) ZMAVEER © B6EUR E
Fassa AGRIE - E7TEUR TS ARE -

=\ /=

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

SCLK

————— INSTRUCTION 8-BIT ADDRESS ———#|
Mosi no o o o/1N\o/1 17 X6 )5 XaX3X2X1Xo
DATA OUT
MISO
7 X6 X5 Xa X3 X2X1Xo)

6. BT fras R AR F

(EH 25 - https://www.analog.com/media/en/technical-documentation/data-
sheets/ADXL362.pdf)
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=\ S

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

SCLK

(«-¢——— INSTRUCTION ——»|-«— 8-BIT ADDRESS DATA BYTE———»
most Ao o o0 o/1N\o/1\of7X6X5XaX3ZX2XIXOXTXE6XSXAX3X2 X1t X0 f—
MISO HIGH IMPEDANCE

E7. e AR
(Bl H #JE - https://www.analog.com/media/en/technical-documentation/data-
sheets/ADXL362.pdf )

Y T ADXL362 /Nt 2 (A Fas - AR cBAVEFEsi] > 52 BIADXL362E R T

it : https://www.analog.com/media/en/technical-documentation/data-sheets/ADXL362.pdf -

5. ADXL362 /s T 2R

(FHAE  https://www.analog.com/media/en/technical-documentation/data-
sheets/ADXL362.pdf)

Reg [Name Bits [Bit7 Bit6 [Bits [Bita [Bit3 [Bit2 [Bit1 [Bito Reset[RW
0x00 [DEVID_AD 17:0] DEVID_AD[7:0] 0xAD R
0x01 | DEVID_MST 17:0] DEVID_MST[7:0] ox1D [R
0x02 [PARTID 17:0] PARTID[7:0] o2 [R
0x03 [REVID 7] REVID[70] 0x01 |R
0x08 |XDATA 7] XDATA[7:0] ox00 [R
0x09 | YDATA 17:0] YDATA[7:0] 0x00 [R
0x0A|ZDATA 17:0] ZDATA[7:0] 0x00 [R
0x0B [STATUS [7:0] [ERR_USER_ ‘AWAKE ‘wacr !ACT ‘FIFO_OVER— {FIFO_WATER-‘FIFO_READY EDATA_READY 0xd0 [R
REGS RUN MARK
0xOC |FIFO_ENTRIES L [[7:0) FIFO_ENTRIES_L[7:0] 0x00 [R
0xOD|FIFO_ENTRIES_H _[[7:0) UNUSED [FIFO_ENTRIES_H[1:0] 0x00 [R
OXOE |XDATA L 17:0] XDATA _L[7:0] 0x00 [R
0xOF |XDATA_H 17:0] sX | XDATA_H[3:0] 0x00 [R
0x10|YDATA_L 17:0] YDATA_L[7:0] 0x00 [R
0x11 |YDATA_H 17:0] sX [ YDATA_HI3:0] 0x00 [R
0x12 |ZDATA_L 17:0] ZDATA_L[7:0] 0x00 |R
0x13 [ZDATA_H 17:0] sX [ ZDATA_H[30] 0x00 [R
0x14 [TEMP_L 7] TEMP_L[70] 0x00 |R
0x15 [TEMP_H 7] sX | TEMP_H[3:0] ox00 [R
0x16 [Reserved 17:0] Reserved[7:0] 0x00 [R
0x17 |Reserved 17:0] Reserved[7:0] 0x00 [R
0x1F |SOFT_RESET 17:0] SOFT_RESETI7:0] 0x00 W
020 [THRESH_ACT L [7:0) THRESH_ACT_L[7:0] 0x00 [RW
021 [THRESH_ACT H _[7:0) UNUSED ] THRESH_ACT_H[2:0] 0x00 [RW
0x22 [TIME_ACT 17:0] TIME_ACTI7:0] 0x00 [RW
0x23 [THRESH_INACT_L [[7:0) THRESH_INACT_L[7:0] 0x00 [RW
0x24 | THRESH_INACT_H [[7:0) UNUSED ] THRESH_INACT_H[2:0] 0x00 [RW
025 |[TIME_INACT L [7:0) TIME_INACT_L[7:0] 0x00 [RW
026 [TIME_INACT H _[7:0) TIME_INACT_H[7:0] 0x00 [RW
027 [ACT_INACT_CTL_|[7:0) RES LINKLOOP INACT_REF[INACT_EN _ [ACT_REF _ |ACT_EN 0x00 [RW
0x28 |[FIFO_CONTROL _[[7:0) UNUSED AH |FIFO_TEMP FIFO_MODE 0x00 [RW
0x29 |[FIFO_SAMPLES __[I7:0) FIFO_SAMPLES[7.0] 0x80 [RW
0x2A[INTMAP1 [7:0] [INT_LOW  [AWAKE INACT ACT FIFO_OVER- |FIFO_WATER- [FIFO_READY |DATA_READY [0x00 [RW
RUN MARK
0x28|INTMAP2 [7:0] [INT_LOwW  [AWAKE INACT ACT FIFO_OVER- |FIFO_WATER- [FIFO_READY |DATA_READY [0x00 [RW
RUN MARK
0X2C |FILTER_CTL [7:0] RANGE RES HALF BW  |EXT_SAMPLE ODR 0x13 [RW
0x2D|POWER_CTL 17:0] |RES EXT_CLK LOW_NOISE WAKEUP  |AUTOSLEEP MEASURE 0x00 [RW
0x2E [SELF_TEST 17:0] UNUSED ST 0x00 [RW
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GE1. 1 —(ERISC-VAHGEESER » sZ 2 AGEAXE ~ Y1 ZEin2EE &R S8t » 24
TBAEBL T N2 RIS ELME - ﬁ%%@ﬂ%%ﬂ%ﬁf PRE 0 SE2RBH o (FRHLLT FH AF HE
SPItsH - IR RELTFX AT FESIRBAG P2 ALAYSPISAH AR &R AN DA fE - DA
TEEETH A 4

e [HEispilInit : FHA{ESPIEAH

o [N¥spiCs: HﬁCS#{kufi %E|SPCSH 173

* [N¥spiCSUp : ﬁ“?“ﬂ?%fSPlCSHﬁCS R Ryre e

* [N¥spiCSDown : Lﬁﬂa’tﬂu%%isplcsﬂfcs SRy (R

o [N¥spiSendGetData : iESPHE A LA IEREE R FHER -

# Register addresses for SPI Peripheral

#define SPCR 0x80001100
#define SPSR 0x80001108
#define SPDR 0x80001110
#define SPER 0x80001118
#define SPCS 0x80001120

# Function: Initialize SPI peripheral
# call: Dby call ra, spilnit

# inputs: None

# outputs: None

# destroys: t0, tl

spilnit:
1i t1, SPCR # control register
1i t0, 0x53 # 01010011 no ints, core enabled, reserved, controller,
cpol=0, cha=0, clock divisor 11 for 4096
sb t0, 0(tl)
1i t1, SPER # extension register
1i t0, 0x02 # int count 00 (7:6), clock divisor 10 (1:0) for 4096
sb t0, 0(tl)
ret

# Function: Pull CS Line to either high or low - Provides quick calls spiCSUp
and spiCSDown

call: by call ra, spiCSs

inputs: CS status in a0 (0 is low, 1 is high)

outputs: None

destroys: tO

S+ W o

spiCSs:

1i t0, SPCS # CS register

sb a0, 0(t0) # Send CS status
ret

spiCSUp:
1i a0, 0x00
j spiCS

spiCSDown:
1i a0, OxFF
j spiCS

|# Function: Send byte through SPI and get the peripheral data back

Imagination KE2:1+# — RVfpga® 310 © F5IFEHE
JfiA2.0 — 20224F4
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call: by call ra, spiSendGetData
inputs: data byte to send in a0
outputs: received data byte in al
destroys: t0, tl

S+ W o

spiSendGetData:
internalSpiClearIF: # internal clear interrupt flag

1i t1, SPSR # status register

1b t0, 0(tl) # clear SPIF by writing a 1 to bit 7

ori t0,t0,0x80

sb t0, 0(tl)
internalSpiActualSend:

1i t0, SPDR # data register

sb a0, 0(t0) # send the byte contained in a0 to spi
internalSpiTestIF:

1i t1, SPSR # status register

1b t0, 0(t1l)

andi t0, t0, 0x80

1i t1, 0x80

bne t0,tl,internalSpiTestIF # loop while SPSR.bit7 == 0. (transmission

in progress)

internalSpiReadData:

1i t0, SPDR # data register

1b al, 0(t0) # read the message from SPI

ret

5. [EFEEAE
A.  SPIIEEHEREEE

FEARERISE—H T > FER T FHRVipga 8t iISPIELH - MR BRI (% Tl
71 > BAE g ERVIpgah B ESPIfRAH - AFERHI4EEGRHFILZ AR BB > TG
77 — (BB AR AT SPIFZERES -

1. SoCHIjNZEE T Z IRV E R (&8 Y /=R )

2. SPHZEREsHIEES - Z MBS ESweRVoIX e Zfilzsth (B8 22l )

3. SPIHzfizs#iSweRY EH1fZ (2 EHVERE (B8 HYAHIF2 )
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|
@4—' Boot-ROM |

Sys-Con

SPI1-Flash

5 P
=

[E8. SPIHZEH|ZS A FIRVIpgaidit

1. JIZRETEESoCHyYHE i

B At B Bt — % > RVfpgaNexys R Gl 20 61 & BLINERE T APV 12 - S ZEAY RHIHE

([RVfpgaPath/RVfpga/src/rvipganexys.xde) iE# T i A/t SoCEHaTELRE SR A B 2 A
AP - R IR AU {E S [ HIELSoCAH =AY ER ST 73 58 B © o_accel_cs_n ~ o_accel_mosi
(MHERERIESDO ) ~ _accel_miso (FHEFENEESDI) Hlaccel _sclk - 5517 > ELEERIEHY
HRECACENT - G AVFEAE R T BIRVipga £t yOpenCores SPIfEHFr{i Ay 41
PR —2 (T DEEN T EEZFEHVEGIE) - BORUR 1 & R iE4E iz VerilogfE =
B B

IOSTANDARD LVCMOS33 } [get ports { acce so }1; #I0 L11P T1 SRCC 15 Sch=acl miso

(AGE_PIN F14 IOSTANDARD L\ p 0 }1; #I0_L5N_TO_AD9N_15 Sch=acl_mosi
PIN F15 IOSTANDARD L\ ports clk }]; #I0 L14P T2 SRCC_15 Sch=acl_sclk

GE_PIN D15 IOSTANDARD LVC accel cs n }1;

[E9. SoCEaNNERETHIERE (f§Frvfpganexys.xdc)

fERVfpgaNexys[Hg 54 (Hirvfpganexysi®ish ) HY2552-5517 » fin] LG F45 MU #1SoCH
PEATERST (EM0RYA 1y ) - AR & s il gtidswervolf_corefSffyE % ([&10
HAE+ERST)
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bootrom file "boot_main.mem")
clk,
rstn,
ddram_a,
ddram_ba
ddram_

e e

ddram_clk p, . : ,

ddram_clk n, . n_in am_init_done),

ddram_cke, .1 e init _error)
_odt, . ata ({1 s 8] ,gpio_out[15:0]

it
it

ol B &S

| mosi),
| miso));

=

[ clk core)
o_led[15:0] gpio_out[15:08];

ol G 5 S S

o uart_tx = 1'b0 7 litedram tx : cpu_tx;

=

[E10. hikstHEIRE SR ERE (18K rvfpganexys.sv)

155 © #EEHIfE R EIU(EzRFE (o_accel_cs_n -~ o_accel_mosi ~ i_accel_misoflaccel_sclk)
E1SweRVoIfX SoCHEAHM L - IR mE L MEZ ¢
[RVfpgaPath]/RVfpga/src/rvfpganexys.xdc
[RVfpgaPath]/RVfpga/src/rvfpganexys.sv
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/swervolf _core.v

2. SPI2fjiERETEHFISoCHYR &

1Eswervolf_coreftizl ( [RVfpgaPath]/RVfpga/src/SweRVolfSoC/swervolf _core.v) HY
55387-40317 » EHULIIEETAYSPIFAE (FE2RE11) -

spi2 rdt;
wb s2m spi accel dat 24'de,spi2 rdt};
spi2 irg;

(clk),
(wb_rst),
(wb_m2s_spi accel adr[2] 7 3'c wb m2s spi accel adr[5:3]),
(wb m2s spi accel dat[7:0]),
(wb_m2s_spi_accel we),
(wb m2s spi accel cyc),
(wb_m2s_spi_accel_stb),
(spi2_rdt),
wb s2m spi accel ack),
o (spi2 irq),

(o accel sclk),
(o _accel cs n),

o accel mosi),
1 (i_accel miso));

E11. SPI2jjiEsEsHAVE S (FEZE swervolf_core.v)
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B SR i —hE - BEAHAY I A DAy R W (Ef5E4H © Wishboneiflsz (#6 ) FIMELI/OER5E
(%7) - Wishbonez\3E 0 2FSweRV EH1#Z 0\ {# FISPLE 7 = BADCET -

6. Wishboneif5%

R B J31H] G

cyc_i 1 i A T A SINPE R HEERE (20005885 )

adr i 15 PN firkibim A

dat_i 32 i A EiHi A

dat_o 32 Cnfand EorH

sel_i 4 s A TR ERERPE LA T (FFAR

AEAA > WE BOxf)

ack_o 1 it Rl (FEREERSHEIE)
err_o 1 it FhaRme i (FEmEEZSHEL)
rty_o 1 it KA

we_i 1 A BERhmE RS AR

stb_i 1 i A ferARETE R E A

inta_o 1 i i

F7. SNERIIOE 5%

R "E J3lH i

miso_i 1 LIS PEfES BRI A - B St

mosi_o 1 L] PEflEs BRI - BBt E A
$s_0 1 i Elab e

sck_o 1 Lfan ENSinE. |

WE11F77~ > WishbonePE i HEaHSE H i Lo b ey iz ik iz T [5:2]
(wb_m2s_spi_accel_adr[5:2]) FA1¢5(E o] FHAYSPIE e h S E1E (£1) -

3. SPIZE#|z3EASwWeRV EH1#Z (WY R
WSCRTAYE TP ATIL - B PR as M A% T asMigRies 21SweRV EH1fZ (4 ([E8) - 7:1
%1 (E12) 18
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/Interconnect/Wishbonelnterconnect/wb_intercon.v
TEHEE - sZIEELE
[RVfpgaPath]/RVipga/src/SweRVolfSoC/Interconnect/Wishbonelnterconnect/wb_intercon.vh
EHYE5104-2057TEPIL - 12— (EfEZE G Eswervolf_corefHi4HAY 5516817 » ZIEAHAIL
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/swervolf _core.v -
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E12. 7-12% T 55320 CP U A B % (wb_intercon.v)

% T a3 A S AN E S - IR ArEE (55110-11197) #CPU (wb_io_ "SR5k —
E121955115-12677 ) Ed—(E B FFyWishbonelE i HF ([E121955127-13877 ) #HifE - f
A > AR CPUZE £ I iE7£0x80001100-0x8000113F & [E 1 - RIEEENIEETHEAE - 12 MR
sEwb_io_"BAZRGREwb_spi_accel *#H{# o

6. FEfEGRE

2. BT (UART) 2—HEED AT E - RVipgaZdilyEASG T EE
UARTHH (2 HE8) » ZFAHAVAHRBIRFS AL M E
[RVfpgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/uart/docs/UART _spec.pdf

Bt ihRVipgarf iz IS HHVEFE B 1E - BLHPHESP IR HHARTATEET A8 -

Nz L —ERISC-VAH A&FES 12 » DUE B Py E IR [ PlatformlO shelli H —HIJEH
B e (FERAM T FHEAGFIRUARTE L - EEHTF 2/ FELESHMERE - LTS
T AHIREZE 4

o #uartInit @ FHAILUARTHEL -

o [¥uartSendByte ! EIBUARTE LN TAH °

o [¥uartSendString : FWIBUARTEILFEE -

# Register addresses for UART Peripheral

# ____________________________________________________________________________
#define CONSOLE ADDR 0x80001008

#define HALT ADDR 0x80001009

#define UART BASE 0x80002000

#define REG BRDL (4*0x00) /* Baud rate divisor (LSB) */

#define REG IER (4*0x01) /* Interrupt enable reg. =

#define REG_FCR (4*0x02) /* FIFO control reg. */

#define REG LCR (4*0x03) /* Line control reg. =4
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#define
#define
#define
#define

REG LSR (4*0x05) /* Line status reg. */
LCR CS8 0x03 /* 8 bits data size */
LCR 1 STB 0x00 /* 1 stop bit */

LCR_PDIS 0x00 /* parity disable */

#define LSR_THRE 0x20

#define FCR FIFO 0x01 /* enable XMIT and RCVR FIFO */
#define FCR_RCVRCLR 0x02 /* clear RCVR FIFO */

#define FCR XMITCLR 0x04 /* clear XMIT FIFO */

#define FCR_MODEO 0x00 /* set receiver in mode 0 */
#define FCR MODEl 0x08 /* set receiver in mode 1 */
#define FCR FIFO 8 0x80 /* 8 bytes in RCVR FIFO */
.section .data

welcome:

.string "\nHELLO WORLD

10 I\m™

# Function: Initialize UART peripheral
# call: by call ra, uartlInit
# inputs: None
# outputs: None
# overwrites: t0, tl
# ____________________________________________________________________________
uartInit:
1i t0, UART BASE
/* Set DLAB bit in LCR */
11 tl, 0x80
sb tl, REG_LCR(t0)
/* Set divisor regs */
11 tl, 27
sb cd, REGiBRDL(tO)
/* 8 data bits, 1 stop bit, no parity, clear DLAB */
1i tl, LCR CS8 | LCR 1 STB | LCR_PDIS
sb tl, REG _LCR(tO0)
1i tl, FCR FIFO | FCRﬁMODEO | FCRﬁFIFOi8 | FCR_RCVRCLR | FCR XMITCLR
sb tl, REG_FCR(t0)
/* disable interrupts */
sb zero, REG IER(tO0)
ret
# Function: Send byte through UART
# call: by call ra, uartSendByte
# inputs: a0, byte to be sent
# outputs: None
# destroys: t0, tl
# ____________________________________________________________________________
uartSendByte:
11 t1, UART BASE

/* Check for space in UART FIFO */
1b t0, REG_LSR(tl)

andi t0, t0, LSR THRE
beqgz t0, uartSendByte
sb a0, 0(t1l)

ret
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Function: Send string through UART (terminated by \0)

call: Dby call ra, uartSendString

uses: uartSendByte

inputs: a0, address of first character of string to be sent
outputs: None

destroys: t0, tl, t2

H o e e S o

uartSendString:
11 t1, UART BASE
add t2,zero,ra # save caller address
add al,zero,al # use al as index
/* Load first byte */
1b a0, 0(al)

internalNextChar:
call ra, uartSendByte
addi al, al, 1
1b a0, 0(al)
bne a0, zero, internalNextChar

add ra, zero,t2 # restore caller address
ret

SE3. HCESHEIELLT =(Eer % -

- char uart getchar (void) @ iZpREEERIHEZEBUARTENexys A75HZEH E#1%
—{EFTT - AT E RSB - 5EECE - FITeHASCIRERIRHY
( https://www.ascii-code.com/) -

- int uart_putchar (char c) @ ZREEAL—ETICIERim AL 8 > 1GEBUART
R BN ERY £ G E - OABTEFFNUARTE FasHYek L A 2EHWD
BSP (Western DigitalfV5i# i 22 &M ) $2tMprint fNexysR#L -

- int SevSegDispl(char c) * ZeNEHEEI—(ETICIE Rl A5 (8 MR BURETEL
RURS RO B — LB b > MEER U B FaERH 0 CREREEN I
F) o BRTEREREGHEURTIT0E9 ~ A~ B~ C~ D~ EFIF » (B A Ty HAERA
RO o AT DUGE B B 7GR 3 P B (E T BB e R e e | 2 2l R e L 8 DU B
ZFIL °

LR EEIERTWE Y - A FUARTEAARIIE S - 2SS
[RVfpgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/uart/docs/UART _spec.pdf

S A= (kg > FCES L — (#2202 AR e SR R — (B 7 el R U E 514
U bR 7 BB R Es | o

EWR EUARTELH - a]LL#EHWD BSPIEAyuart Init ek -
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4. 5 EE ATy R e f12C (5 5 "eyetwo see | B¢ " eye squared see ; ) -
Nexys A75r#tk R RS RE RS (E FH IR E - A4E B /cikfERVIipga 248 LI ELFEI2CH%
HilEs - MHRFEEINexys A7HAZER HAYADT 742055 % EifE#s

( https://www.analog.com/media/en/technical-documentation/data-sheets/adt7420.pdf ) #H
o NedmE R BTSSR AT 7 B g PR ORE
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