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1. fEjS

FEARSKIR, BT A AT SR TAE T2, DA RO AP 0 36 e o SR AT A 2
“SPLELL” MR BEE (2040 o AR, RATEAHNexys ATHF BT L ISP+
BB AN B SO DU AR 2R 5] CRBRERATIAY) |, ARJE AW 24 R 2 9B
JELL— e B 5] EBRIZEBHIAY)

2. BITIEER - SPIE £k

HAT R — I REZ AL, AT R — RS FATE GBI PIMIEETT =, RaNHH
AT I — Rl AT B 2k, BISPI CRATAMBR D Hhille RTRX—EEAEE L, M
EHWZHREL, W UAFEB IR 1.

AR S AT SR I8 Th AT s AT AN, HRON SRR 7 ot 0 2 A A T R b B M R I DA SEZ B P 7
hhe. N 7B I EE R, T BICRAH FIEE . BT SRR A M
SCHEE I Z B A, B EEZ 9L R PR JRATEE OB AT

JEATHR O — T LRI B 2 6, LT3 8RB (280 o 261k 3L, % Pl LA
A PEABAL. 1B HE TS (B ILET) o HeAh, IR O T B AR AT BhR i  foT e 45 74
R NS L

Transmitter Receiver
Out, > Ing
Outy > Iny

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

B1. 8ALIFATHHE B el
SIMTEEARRAZ, FATERO KA RefE MR BT O — SRR AT AR,
AN K. K2 M T — DB ATER DR, s — R B 2B A — S 2K
AN A — A AL

Transmitter Receiver
Out > |In
————————— >
Ck T L clk

B2, 147 B AT 0 B 2l
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HATEEIRATET POE . B EARXN 2 T2, HRKFEMN L (1/0) LEHEZL.
B, ARRGUEAE 2 B T 5 EE A IR Mk AT 8AE, 0T e .

SPI:E%:

B AT 4N B4 1 (Serial Peripheral Interface, SPI) Bl & ¥ WL 5 4N EIC Chnfs B 2s .
ADC. DAC. Bfi#ifi#s. SRAME) Z [Bff ) ZMiEfE#HE Oz —. SPLZ—f T
WA CLETRR A E-MO BERFE AW T,

SPILE Ll & K 4 o AT EE (S IE3) -
o SDO - #fr¥dlakmiti: =Hlas MMt CRIZEAM0
o SDI- #i78dEMmA: EHlGmA OAIMEO
o SCK-— H{7moh: It ds ik B
o CS-— fif: RHPAMES: EHSFINCKIEES GEFIMN A0

vE: SDOL 4R NMOSI (EF %, MEFEHmAD , SDIL LA AMISO (=% ¥ H
N, WEHERIT) o BARXESIHARE O i HE R 2E ], H 3B STk A SRS R IH AR

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

&3, B A —SPIZ | &M —SPISMLHI R G

FATHE 5N B _ETHIEBCRN RIS [F 2D . SPUE T4 W % 1, Pl 2% A0 4h il Ly Joll i i
SDOMISDIZL At A ik Fidhs . SPI% I AT — Mzl ds, (HAERZ M. HERL NI
I, A al I8 A IE 2 AMIRH A N ik 15 5 (CSbar) Rk #HE V5 1A 1945 . SDOAM
SDIZ S AT Hdlek: SDO (AT a2 A &% s i i 2diE ,  SDI (AT Hdadan
AN s FiE A a2 il 2 i A\ 58

LRENSPLESE, EHaFLAUEFRANME GEL K CSbarfz 5 B VA, BICSbar=0) , AJEH
I B A5 5 AB RIS ESPLESE IR, #2445 5 4hise 7 5] i 1d SDOMISDIE = [F] i AH A% i
Bl . HRATIS B (SCK) Iy T [R5 #d Rkt
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SPI% ML AT $E L CPOLAMCPHALS 5, 73 il T ade 5 b i) 22 RLIR S FERAEAS 5 (ARG 24
IPeh (SCK) 7 RPIRES 0N, IHEhikME (CPOL) {E5°80; Hit4h (SCK) M RPIRE A
10F, BB IE (CPOL) {5581, BHEMARAL (CPHAD 55 T BEAEMR NI i A 67 i 1 A
KEEHE. ZHCPHA = O, Hdaqfe ETHuy (B, SCK{FIEZ 2 Ja HIEE —A> LI iy LK B =
AR _ETHED RAE (SDIEKSDO L)) 5 [Kt%dlE (SDIMISDO) WAL T FEITAAL,
4 BTN TR . CPHA = 1, TG0 B fE T R, 8 ETHEA
e, AR AN R B TR . AR ST R BN 2t IR R AT RS
I H A AL A A A R S

ARSI, A1 I SPIE L B NCPHA = OFICPOL = 0, KSCKAEALHF4H, #
il 28 A AN B AE T SRR JEAE RS By 2 J5 5 5 5 7 R #2 21SDOELSDIZE |, 4
o F R E R . R, 4SCKA N HELE -, SDOMSDIL A& F—HdE 5
1) B R A R

Leading Trailing

Edge Edge
CPHA | CPOL

c v
°3Z o 0  SCK
9 o
o <
£ 5
gg 0 1 SCK

SDI/SDO  Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
S &
i A | 0 SCK
9 o
o c
€=
gg 1 1 SCK

SDI/SDO Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO

El4. CPHA/CPOL 5 XFEI R IZBHE IR R

3. SPINE: BHE&HE

A R A SPHE T . #ln, Nexys A7THR LRI TS SPHE D . AN F, AR
RVfpga £ 4t (1 SPIH% il #5 (1) S T LA K Nexys A7FF &tk _FIFTADXL362 i i1, Ff48 LA
A 2R

A. SPHZE#H|ZMTE

RVfpga % % [ SPI## 5 i )\ OpenCores ( https://opencores.org/projects/simple_spi) 3K .
WR T AR, B — e, T ROIRZES m PRTE . 12O AT LR A &
AREN:

[RVipgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/spi/docs/simple_spi.pdf
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PV LE T SPIIHL L BHR A AR W TEVEANE S, 1S W Lk 3.

17@%@%5@1%%%&[1?
5L B i I SPIFYE e 2
- {87 WISHBONE RevB.3% L% [
- AEMIEFIFOZ M X Ml —MITSFIFOZ M X

- feVREfR .

2. 3EAA AT JE A

- RS R N B R TR

- Eé_‘réﬂ‘ =
SPIA %I Y 25 3 7)

F bl (WK1 o SPHEHI# 1 2ENEH0x80001100. T i N4H | FIREFAA4E.

R1. SPIFTES
By bk RE Vi il PR
SPCR 0x80001100 8 RIW PP
SPSR 0x80001108 8 RIW R
SPDR 0x80001110 8 RIW PR
SPER 0x80001118 8 RIW R
SPCS 0x80001120 8 RIW CSH 78

SPIfEH| 75 /74 (SPCR) {EMiISPIfit; K24 1 %% 17 d & ML ThgE

2. SPCRfL
WA B HR A B
0:1 RW | SPR
SPIRBpigR X ey e FESPIR Bl %,
2 R/W | CPHA
IR ARA: B SRR R SRR AIAL. 24CPHA = 1IN, $r¥dEAE ETHER
SE| ks b, BEJGAE N BT RAE . {CPHA = Of, SR/ N5
PILREE &, BEJETE L THEIET REE.
3 R/W | CPOL
PP RPE: e SPIRT B (SCK) M RARES . HCPOL = O, SCKITZS A
JRZEHN0; H{CPOL = 11, SCKHIA R M1,
4 RW | MSTR
RS MMSTR = 18F, SPIFEL 78 G4l ds o X2 1% 3% il 48 S R ME—
(L
6 RW | SPE
SPIffifE: *4SPE = 1}, ffgESPINIZ. jEZ (SPE=0) i, 2X1-SPIN#.
7 R/W | SPIE
SPIFWr o ¥r: WRSPIE =1, REF AT ISPIF Wb EE 18T, A
15 1 T
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SPLRAFF 74 (SPCR) FZALSPIFHLIRGS; RIFIH iz 745 ML ZhfE
3. SPSRfz

AL | Vi Tt B

0 R/W | RFEMPTY

FLFIFORNZ: WHRRFEMPTY =1, MEFIFORZ.

1 R/W | RFFULL

FLFIFOC#: WERFFULL =1, NEFIFOEH.

2 RW | WFEMPTY

HFIFON%: WHRWFEMPTY =1, NISFIFOR%.

3 R/W | WFFULL

HEFIFOC#: WHEWFFULL =1, WSFIFOCH.

6 R/W | wcoL

HobrE: WRWCOL = 1, NFR/RSFIFOCIHI I TES NSPDATAZ 7
4. [MWCOLE NP Z A% .

7 RW | SPIF

SPIfrbrE: MPsemifEd)s, SPIF = 1. WHBSPIFE NE ( “1”7 ) H
SPIEE 1, MF=Adlr. HSPIFE N1 EHEZE,

SPIKE #4173 (SPDR) #LUETEHEIER A KR . SPH 28 (144N 810 5 22T X AI4 8
REEZEMIX.

SPIF & /74 (SPER) 24t /' —Luffinzhfig. KAV 1w A7 & S8
#4. SPERfL

b | D5 wH

0:1 | RW [ESPR

JJESPI flodi s ik . ASPR (SPIN eIk ) HNmfr.

6:7 | RW [ICNT

TR AR N . SERICNT A4S, SPIFALKEE 1, IXFE AT

CAYD T 3518 11T BT BRI P BT

SPIfik (SPCS) Ff7asik FEAE RSN . %155 1% E i@ 2 5SS _WIDTH (SPIi%k#
) ATACE . fERVipga R4, ®ANSPHEZL XA — X RiIMAME, [HFIESS_WIDTH = 1.

f£%: 1ESPIFER R B2 77 43 SPCR. SPSR. SPDR. SPERFISPCSI{ 7 i % HHu ki) &
Yo SPIEHAL T A+ 3 [RVingaPath]/RVipga/src/SweRVolfSoC/Peripherals/spil -

B. ADXL362jni# iHiE

Nexys A7 R ELHE— MEAUEHFADXLIG2E T AR Za e RER, ViR UM E
(0 HtE 7 -

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

ADXL362/E —#K3FMMEMSIIE T, 7E100 Hzf H 2 a3 R N ShFEARI2 yA, T8 shfil k& M
BRI ThFEN270 nAs ZIE A 12067 50 B 2> P8R, (B EIE R pte sk b £, A
ELEAR 53 # 3 A ] 3 2 SR S S AP B AR . MR YE I N+2 g +4 gflix8 g, HA+2 g
TGN R N1 mg/LSB. 24ADXL3624b Tl s A5 =i, 1 32 4852 0 & o 3ok i s o A7
SEEXEE . YRR M ZEE S 7.
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ADXL362JE T dh 2 D ar ey (RS) , 7 Al DUE A X 2y A7 4 X Head A7 e B DL 3 i
HERE . BN A A AR T DB B T, B A A7 A T ORI T . 5%t
HAE, AR E — AW AE SR IE DL — N TR RS R RIS R SRR S . A
eIt A bR B AR BB T, BT IF a6 A% S icd

PN T e 2K HISPIEAE 77 4. EIEIS R R 7 FPGAS i i+ 2 7] 1% # .

Artix-7 FPGA ADXL 362
F14 > SDI
E15 [« SDO
FI15 F-------- > SCK
U
51 3 S — > CS

&]5. ADXL362/E i+ 5Nexys A7THF KR )&

HEF FISPI 45 22 Y6 B 9 1-5 MHz. SPILASPI#:.0 (CPOL = 0HCPHA = 0) T.{E. SPIifi
FoR 2 75850, s — N7 iRRdE ST S8 1 HE (0x0B) b2 & A a5

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

Ko AN 72851 ] 1 SPIFE il #s (FEfil %) St (b)) ZIEiEfE: B64th 1 afFasis
BlE, BT H T WA SR,

=\ /=

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 i,ﬂ 0o o o/1N\o/1 1 X7 X6 X5 XaX3X2X1Xo
DATA OUT
MISO
7 X6 X5 Xa X3 X2X1Xo)

K16. B AR LRIE
(B FkJE: 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. SR EHRME

(B F3kJE: https://www.analog.com/media/en/technical-documentation/data-
sheets/ADXL362.pdf)

#5517 ADXLIG2MIE T F IRt T 74y . A RTEREM A A2 Ui, 155 WADXL362% 45 F
M. https://www.analog.com/media/en/technical-documentation/data-sheets/ADXL362.pdf.

5. ADXL362hn# i+ F 78

(FMRIE . 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 17:0] XDATA[7:0] 0x00 [R
0x09 | YDATA 7:0] 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— iFIFO_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 7] sX | XDATA_H[3:0] ox00 [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 7] 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 17:0] sX [ TEMP_H[3:0] 0x00 [R
0x16 [Reserved 7:0] Reserved[7:0] ox00 [R
0x17 |Reserved 17:0] Reserved[7:0] 0x00 [R
0x1F |SOFT_RESET 17:0] SOFT_RESETI7:0] 0x00 W
0x20 [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[70] 0x00 [RW
0x24 [THRESH_INACT_H [[7:0) UNUSED I 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
0x27 [ACT_INACT_CTL|[70) 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] RANGE RES HALF BW  |EXT_SAMPLE ODR 0x13 [RW
0x2D|POWER_CTL [7:0] |RES EXT_CLK LOW_NOISE WAKEUP  [AUTOSLEEP MEASURE 0x00 [RW
0x2E [SELF_TEST 701 | UNUSED ST 0x00 [RW
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21, Q1 —MRISC-VILYRFE ST, 1ZFE P e PO Y 5l R0 Z i F i (1) =i 847, 2R S5 768
MITE R BE E B /RIX el . R BEMT ARG L, 1EZHBH. HHU N FRF 1 SPI
i, R IR PR 20, 15 2R ARR 0 Hh R L SPIBLH AR O3 2k hn LA f# . DA
TR TR R EANH:

o M%ispiInit: PILHILSPIBHE,

o K¥ispics: KCSIRE KIEFISPCSEH 748

o MHispicsup: EIT I FIEFspicsCSLfr NmH .

o M#spiCcsDown: B HHTIEFspiCsICSELH NILHT-.

o M#spisendGetData: IHILSPIAIE T HIREAM& B

# 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: by call ra, spilnit

# inputs: ¢

# outputs: G

# destroys: t0, tl

spilnit:
1i tl, SPCR # control register
11 t0, 0x53 # 01010011 no ints, core enabled, reserved, controller,
cpol=0, cha=0, clock divisor 11 for 4096
sb t0, 0(tl)
1i tl, SPER # extension register
11 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, spiCSsS

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

outputs: o

destroys: tO0

+H= = H

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

Imagination K %411l — RVfpgastit10:  H 4784k
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 9



imagination
university programme

Function: Send byte through SPI and get the peripheral data back
call: by call ra, spiSendGetData

inputs: data byte to send in a0

outputs: received data byte in al

destroys: t0, tl

+H= = H

spiSendGetData:
internalSpiClearIF: # internal clear interrupt flag
1i tl, 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 tl, SPSR # status register
1b t0, 0(tl)
andi t0, t0O, 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

A.  SPIIETHEELH

FEAR SIS — &R b, AR T T HHRVipga R4 ISP, 178 AR S50 1) de Jm — 51
gy, AT AT ERVIpgarht SEBISPIR . A SZIG IS5k g HE 5 2 BT SEER 2R 0L, FRAT TR
7 =B BOR 73 A SPIE ] 25 -

1. SoCHUIE T2 (A Ky EdSE (B8 i A2 M B 521X 420

2. SPUEMHIZRIIER, 1ZFEH# 05 7ESweRVOIX R Gifailas Hh (E8H ) - AT BA 5 X 380

3. SPHZHi &% 5SweRV EH1 AR Z Al (I8 H A4 B 2 X 380
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|
@4—' Boot-ROM |

Sys-Con

SPI1-Flash

5 P
=

8. SPIZ#IEMEIRVIpga R4 H

1. 5 SoCHIRER:

5 HAhAME—FE, RVfpgaNexysZ) i SCAF 28L& 5 i vk B E B2 . T H 1929 3K S

([RVfpgaPath}/RVfoga/src/rvioganexys.xde) & X 1 i N/ i SoCl5 5 5 T K AR #4422 8] )
HEE . AHTREME RIS 5] 5 SoCAHE IS 5 70 MIFK N: o_accel_cs_n. o_accel_mosi
(MY T155SDO) . i_accel_miso (FH*4T155SDI) HMaccel _sclk. iHiEE, XLEFESH
LRCER, kS R R N T 5RVipga £ 4i 1 OpenCores  SPI B A F ) 44 Fk
PRFF—3 (BT DAE I R BB B SE i)« BI9% T @ x4/ EE: ) Verilog g
F B,

ct { PACKAGE PIN E15 IOSTANDARD LVCMOS33 } [get ports { acce so }]; #I0 L11P T1 SRCC 15 Sch=acl miso
{ IOSTANDARD L\ ports { o mosi }1; #I0 L5N TO ADSN Sch 1 mosi
PIN F15 TIOSTANDARD L\ ports clk }]; #I0 L14P_T2_SRCC_15 Sch=acl_sclk

GE_PIN D15  IOSTANDARD LVC p

&9. SoC5 &% (SUfrvfpganexys.xdc)
#ERVfpgaNexysTil =8 (Rlirvfpganexystitll) (1)5552-5517, ] LAE FiX VY4~ 5 SoCiE
FES (B0 i) Hp IR X 5 5 Hswervolf_corefbi )i+ (1510
AT .

Imagination kit %] — RVfpgasi#10: & ATk
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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. iETF SRR ERE (UFrvfpganexys.sv)

5. HBARCHB XN NES (o accel cs_ n. o_accel_mosi. i_accel_miso Fll
accel_sclk) 5SweRVolfX SoCHEHAHIZE . 18K 75 ZAG A LR SO
[RVfipgaPath]/RVfpga/src/rvifpganexys.xdc
[RVfipgaPath]/RVfpga/src/rvipganexys.sv
[RVipgaPath]/RVfpga/src/SweRVolfSoC/swervolf _core.v

2. SPI2HmE BB SoCHIEE R

fEswervolf_coretsillt ([RVingaPath]/RVfoga/src/SweRVolfSoC/swervolf_core.v) [{]55387-
40317, B4 IE T FISPIBER (ZILE11) .

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. SPI2JiNE AR E R (SCswervolf_core.v)

Imagination kit %| — RVfpgasi#10: & 4T 4k
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5hME—FRE, BB 00 CLAY AP ELEL:. Wishbone Z5 (F£6) FI4MEIIOREYS (7)) .
Wishbonefs 5 724 SweRV EH1 N #Z% 13 I SPIX 5 ADCIE (S .

7%6. WishbonefE &

¥ 1 % 77 1A Ui B
cyc_i 1 LN Fen A S B2 (WEERD
adr_i 15 LN LU TN
dat_i 32 LN EAEITEIIPN
dat_o 32 i Hdh i
sel_i 4 LN feR B Bk LA T (R S
AW, 250X
ack_o 1 i th M (FRRIER HE 400
err_o 1 it N IR N N E e 1)
rty_o 1 it KA
we_i 1 LN BN TN $H 5
stb_i 1 LN T A U BE AR
inta_o 1 s, Hh W HY
RT1.MFIOE S
]| BE 77 [ HiB
miso_i 1 LN PR RN - Sh B
mosi_o 1 i R AR - SR BRI
$s_0 1 Linfan Jik
sck_o 1 i X aingr

WE11Fr7R, Wishbone S 2645 5 H H A% SR (L ¥ ik (1) A2[5:2)
(wb_m2s_spi_accel_adr[5:2]) F+ M5 HFISPIFFZ 2% FiE£E14 (R

3. SPIIEH|# 5SweRV EH1H L ER:
UNSE AT ISR T IR, B R AR A 2 HOT R AR 5 SweRV EHI N EH: (&18) - 7:1%
I (EM2) 1E3CH
[RVipgaPathl/RVfoga/src/SweR\VolfSoC/Interconnect/Wishbonelnterconnect/wb_intercon.v 4 5

B, ZSCIHE

[RVipgaPath]/RVfpga/src/SweRVolfSoC/Interconnect/Wishbonelnterconnect/wb_intercon.vh
SCAF R 25 104-20547 SEGIAL . 5 — A SO 7 fE swervolf_core fH (1) 25 16847, LA
T: [RVfpgaPath]/RVfpga/src/SweRVolfSoC/swervolf_core.v.
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rom cti o c . if i C i C . api o,

rom_bte o 5 f v (= c gpio bte o0,
f t

wb_rom rt:

E12. 7-1% B FF Lk =5 CPUERI4ME (wb_intercon.v)

2 MR IT eI BB B S AN AN, ARTERBEE (55110-11147) #CPU (wb_io *E'5 — K12
f155115-12617) 5— 4 IWishbone s 2k (E121155127-13847) #HEHz. i, wHCPU
Az B H 1k 7E.0x80001100-0x80001 13F Y il P, MR R THEE, WS S wb_io *5155
wb_spi_accel *%EF.

g2 8 R DUk S (UART) 52— Mgl ATl E il . RVfpga RGEHIREA R TH 5
UARTHELER (ZILK8) , TR AE AL T LU M &
[RVipgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/uart/docs/UART _spec.pdf

B HRVipgaTiZ B R Z LB, 5 BATESPIIE T A AEE 7> b i) 70 B 8L

e, G ARISC-VILgife e, LLBL #1750 A PlatformlO shellfTEl—2%1H & £
MHULR PPV M UARTHE . FEAEH TR 20, EEesiddlig. T8N TP
ISR

o M¥uartInit: WIEEILUARTHES:,

e ¥ uartSendByte: BITUARTKRIZEFET.

o M¥uartSendstring: MITUARTRIEFFFH .

# 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. */

#define REG_LSR (4*0x05) /* Line status reg. */

#define LCR CS8 0x03 /* 8 bits data size */
#define LCR_1 STB 0x00 /* 1 stop bit */
#define LCR PDIS 0x00 /* parity disable */

Imagination kit %| — RVfpgasi#10: & 4T 4k
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#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 !!!\n"
# Function: Initialize UART peripheral
# call: Dby call ra, uartInit
# inputs: &
# outputs: G
# overwrites: t0O, tl
# ____________________________________________________________________________
uartInit:
1i t0, UART BASE
/* Set DLAB bit in LCR */
1i tl, 0x80
sb tl, REG_LCR(tO0)
/* Set divisor regs */
1i tl, 27
sb tl, REG BRDL (tO0)
/* 8 data bits, 1 stop bit, no parity, clear DLAB */
1i tl, LCR CS8 | LCR 1 STB | LCR_PDIS
sb tl, REG_LCR(t0)
1i tl, FCR FIFO | FCR MODE0O | FCR FIFO 8 | FCR RCVRCLR | FCR XMITCLR
sb tl, REG_FCR(tO0)
/* disable interrupts */
sb zero, REG IER(tO)
ret
# Function: Send byte through UART
# call: by call ra, uartSendByte
# inputs: a0, byte to be sent
# outputs: &
# destroys: t0, tl
# ____________________________________________________________________________

uartSendByte:
1i t1, UART BASE

/* Check for space in UART FIFO */
b t0, REG LSR(tl)

andi t0, t0, LSR THRE

beqgz t0, uartSendByte

sb a0, 0(tl)

ret

Imagination kit %| — RVfpgasi#10: & 4T 4k
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Function: Send string through UART (terminated by \0)

call: by call ra, uartSendString

uses: uartSendByte

inputs: a0, address of first character of string to be sent
outputs: G

destroys: t0, tl, t2

+H= = = S HE

uartSendString:
11 t1, UART_BASE
add t2,zero,ra # save caller address
add al,zero,al0 # 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

#5313, FICIEF LBLLL T =A R

- char uart_getchar (void): ZEHEFAFATIETUART M Nexys A7IF A RCAIE—
MR, REBZFRIERNEESHORE . Eidd, F55 2 HASCIAE R R
(https://www.ascii-code.com/) .

- int wuart putchar(char c¢): LRI — N FRHE N ANSE, HiBEITIUART
BHERERTEN S L. SOEATSEIV M UARTZ A7 8 R 20, T A 2 FHWD
BSP (Western Digital - KR S R 124t fprint fNexys R,

- int SevSegDispl (char c): ZEREFRIN—DNFERHENMASEL, HHLERETER
SR RADN — M FE L, mER IV AR — 0 (RABN— 7%
) o BFTEERERERFRHF0EI, A, B. C. D. EMIF, (A5 HAE R
0. AT UME A SEERT - SR I3 S 7 B R R T R s AR Ry R S LB R E 2

= Sy

T o

TR, BESZILATIA R, A AUE FHUARTACSYE SO, 12 3R A T
[RVipgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/uart/docs/UART _spec.pdf

BT ER= %, HCESEIE MR, 2R N R PR SR e T4
Ui AN7 B SRR B L

BEHIIEALUARTRCER, a] DU# FHWD BSPHEtuart Init BREL.
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4. B ME KR ATEE IR NI2C (KE N “eye two see” Bl “eye squared
see” ) . Nexys A7 MR _F IR ARG Il . A%k B ¥ JERVipga & 4t LA L4
12CHE 2%, HHKH 5 Nexys A7 KR L IADT742055 &A1 2%

( https://www.analog.com/media/en/technical-documentation/data-sheets/adt7420.pdf ) #H
E. REwE—MET, S5EZHIMEE TR BB BRI .
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