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TEARSEIGH,  BRATTA 48 H W7 R ME & i /s ] 7ERVifipga b A% A X e o A 7 v B ph R 1R B
A=A o FEASZEG ,  FRATTER S/ 23 e B 5| BB AR b i i 2 RO R AR v b . Aok, JRAT]
MEE2ER 7 TFh, HAGRBUOF HBTIREINOZ (Al X . 4R)5, FATUBRVIpga & 4t b
2RI EAE, 1Z3EH 282 SweRY EH1 W Z I —iB 5 (B3 4). TR, BAIN-HAu
fa[ i Fl Western Digital()4h % 3 #7f5 (Peripherals Support Package, PSP) FIJf &2 ity
(Board Support Package, BSP) RACE M+ W, PSPHIBSP& & i/ IR 1
Bt wJa, AP TIUVSRBIFET (555 , FFeft 7 — S HAY RRVfpga R 4ufil
PERWTIZR ] CE6E ) -

1. fEsr

2. RENOS HHrIEzI/I0

ALEE DL LR i S AR H: RO R I IR ShI/OF B A7 45 Ui 7 (Direct Memory
Access, DMA) . fE5L462-87, RAMEARBIOL SN H . MHMIEIOK, H/FEF 4
BELLFIOH T, I ARYE FORGS A P A R BE . 9, 5566 i A ZE 7 fd FH 9w AE 1/ O
S GRELD JFIR0MN, DAFSH] DU s rs LE DAL R B (R B2 A 1), IX 46 2 fLED &
SN —FL R 55— AEVOIRE Z SkBl, I H A 75 BAR D R SCRe, (R XTI/OHE )
TSR EC R S AR B AR AT T AR EETE F 11 LA

R T IR SO R 38k G b o) A, A FE R AN AE ANSE B R AE SRR A i N . AR VR, AR
TR HE LG S AR R AR I ) b B 2R RIS S (ROl BlanE R g8 H . FEUARTHE 1 R H2UK
PR YA AR, AR kA (RIBEA W) IS, AbFEBR gk AT I TAE.
M H AR BRI R W, IR RIS AT AR, R A A8 % F2/7 (Interrupt Service
Routine, ISR) , MER{E # B 42 FE2/7. ISRATA & — M &voidZHIM k%, 7TH T4
HERWE - B, SRR RGETE, BT i A A S AR E LS . AR B SRR A )
Mz mEfx. ERmERT (F1) , rahmaiEHMARISR. Fik, Mk
B, AbERASE B BT IRk BB ISR, J5 3 e R W, AR JE AT 5 e e K R Ik
JR KA N )RR E ISRICES . EZ M EHAT (K2) , BAFHRES AR ISR, Kk,
MR, S defE TR W R R, SR AR B 35 AT R 1 JE R AR XS B2 TSR
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1

1

' PROGRAM

o ISR

1 .

1 Instruction 1 Determine the source of the interrupt

1 .

t Instruction 2 If GPIO-Interrupt

i Instruction 3 Instruction 1
Interrupt | .

! Instruction 4 Instruction 2

Instruction 5 If Timer-Interrupt

Instruction 6 Instruction 1

Instruction 2

Instruction 7
Instruction 8 <+ Return instruction

Interrupt |
notification !
i Instruction 9
= -
B, BRI ERE T 24 B Bl
m m e e
GPIO-ISR
Instruction 1
PROGRAM Instruction 2
Instruction 3
Instruction 1 Instruction 4
Instruction 2 Instruction 5
Instruction 3
Interrupt .
Instruction 4 ¥, ¥ Return instruction

Instruction 5

Instruction6 | Timer-ISR
Timer > » 1 Instruction 1
Interrupt Instruction 7 Instruction 2
notification .
Instruction 8 Instruction 3
Instruction 9 Instruction 4

Instruction 5

¥+ Return instruction

1

1
1
! .
1 1
1 1
1 1
1 1
I 1
1 1
1 1
1 1
I 1
I 1
1 1
1 1
1 1
I 1
I 1
1 1
1 1
1 1
I 1
I 1
1 1
1

. e . 1
notification / |
> 1
— .

1
1
H 1
I 1
1 1
1 1
1 1
| 1
T 1
1 1
1 1
1 1
I 1
I 1
1 1
1 1
1 1
I 1
I 1
1 1
1 1
1 1
I 1
I 1
1 1
1 1
1 1
I 1

_________________________________________________________

B2, & EEHER T2 Bl

RE PR EIEF SCVEXT TR Tt AT LB A B . A ORI Se A BB s AR S R P, T HL A I e 4 Y
TR G R A B BRI S B R . B, R AL W R e P B NS, K E I A
R PLSE R E AT, PR B E N4 (RPN B T B - WRAE P I AT
HOEH R, BERHZR 7L, R AR, JF HACEESRAHISR, ISR I 12 U
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FEMCAAEHE . RAEF L ISRIBGHE I 8 I 5 dii i, WWISRA PR g bbby, DL AL B 4% 7] LASL R
AEBETE I B o ACBETERR)E, EORR B LLSE L P R, SRS IR [ R

3. SWERV EH1#E LK o] 4 2 i Wi bl 28
SweRV EH1 W AZSZ e, bl RS ooklh g, @5
- [PRM v1.7] 1.7}A (202046 925H) , (RISC-V SweRV EH1F2/5 R Z%F) 46

=, N # Hb ik :  https://github.com/chipsalliance/Cores-SweRV/blob/master/docs/
RISC-V SweRV EH1 PRM.pdf

- [ISM v1.141] 1TA1RAYIRG (20184E12H1H) ,  (RISC-VIEASETN - HllE: Fke
My B7EF, F#HE ML https://github.com/riscv/riscv-isa-manual/releases/tag/draft-
20181201-2650e2a

SweRV EH1W#Z (ZIL[PRM v1.7]) KIS Wi ER RFEE L2 BRISC-V PLIC CF&EZ%H
Wris 2% ) MYSER . (H2, FWEEhles 5 mZmA S T M. ik, FiEHKARIEPIC
(Al gm A b Wi 2% ) T 1CSweRV EH1WAZ Fa] F iz 28 . PICHRAE LR 32 Biks k.

- XFFZ K285 AN AR (A1 (s fEse ) 12556 CRARILEZD) ) 5 Rl
JEHA H B SR R .

- BRGNS AL, EEOMEAS MRS AT R 1-156 (i kit
20 50-14 (K142 mfkitded o TRy RANIED B — M %4k .

- RO TR e BB E SR, DR BUR AR S i P o

- SCRRAEANE . TR .

KI3ULEH T RVfpga R G 1 It R A M IALIRAS . BT 7= A A T 1) Th 6 52 TG AR R A58 o TR
ANER A TR B M PIC K% b 5 5ok fe s i >R, HF HAE 5 Plirg (RIHERN4ES ) 45
B fEASZIG G, AR a8 N 2$AIGPIO ) Fr iy, 3X L8 B 51 7 Wil Ad F S 5 pte_irg Al
gpio_irgr=": "1t .

FENANES A WA R B L FIC (AL TPICAER) L IS — PRI 45 4, TR Pk
RS WA R B[R 2D, G RIS S Oy PICHTE I i IBrig ki X (R, my AR
AREHAD o PIC—R A BENEEA PR B — D g oK. B ITA A B A 5T
VR G R, IR R RARIRIDRL e S mi . 2R)5, Kbt 5w et
FBMEATIRL JFHON 7SO E W, a5l EREr (PR EETIEEIZT) itk
QAT LU AR T i SR PL e i TIX A BIME,  MIPICHS [ A% AR W 1, A% =1
1 ERE P PAT BRI R ISR, W1 (R EARAD B2 (ZmEERD Fx.

' D. Harris #1 S. Harris, (7 & Alif ZHIEFREEH) » 5B fR - 2012, Morgan Kaufmann tH fi 4t
CEEINMIESLD , 1ISBN:978-0-12-394424-5.
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SweRV EH1 Core Complex

n

SweRV EH1 Core - RV32IMC

DCCM

GPIO

interrupt
(gpio_irq) A
Bl o |

PIC
=R

Timer

Debug Bus  DMA Sla .
‘Master Port interrupt
(ptc_irq)

3. RVfpga R4 R4

PICIH 3 ZIhREMEHE N LT J LA A IR
1) FVE/ZEIE: PICREMS SO VF/AE I AR H Wy
2) BLE: LUEPICECE AT A AN (R FE SRR A RO sk A (4
Uil A2 S ) AR T . PICKE 704 KHISRAMBC 45 AN [ FR A7k 23 b -
3) WAL H AL PICRF NI B S . UERFIEITH, PICEEFEDR
VIR 26 2 B v (1) fish 2w T
4) @A PICHEE TS FWIGE, R EMNZEILPAT ERRF, DFEB
B A BT o TR 25 B RE T
5) . WRARVFRESRW, WAL & B S — AN B E S T IR 55 1
i
4. FESweRV EH1HEC B 4138 it

ST A MR R, PICAH FAF s Wi A7 28 AT B, FH 7 oD@ i 3 #7648 2 U7 X
Lo fras. WTLMEFARIE bW Rg, (HizdBIEHE E 4 Fiane, WD EE X
F:f1 (Processor Support Package, PSP) FIJF & #£ (BSP)

( https://github.com/westerndigitalcorporation/riscv-fw-infrastructure ) 345 £ M R 1, X4k
BRI AR AL T — b B T B ) VAR AS T R W SEIRAR T . RANGE T TC B A1 W i R A 2R 2
%o N7 SEREE L, A SCRY R B2 BB S 0 mT FH A (5] 3 A7 8 DA S 7R 27 A7 2% 0 e B A PIC
HP BT T Ui o
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F1. A TRES S H R RS R E

176 R i B
void psplnterruptsSetVectorTableAddress( e 1A R

void* pVectTable);
void pspExternalinterruptSetVectorTableAddress( YE 5 A3 o Wy ) = R ok
void* pExtIntVectTable);

void bsplnitializeGenerationRegister( Va2 R AT B T H AR
u32_t uiExtinterruptPolarity)

void bspClearExtinterrupt( VE R A AN AR R G fch A B
u32_t uiExtinterruptNumber)

void pspExtinterruptSetPriorityOrder( BRI AR
u32_t uiPriorityOrder);

void pspExtinterruptsSetThreshold( B PICH P W A S R s

u32_t uiThreshold);

void pspExtinterruptsSetNestingPriorityThreshold( | 5 & PICH #p &8 A Ky i) ik B AL 5 2 BE.
u32_t uiNestingPriorityThreshold);

voi?c)i2 ptspIE)t('EllnterruptSetPolarity( U B S E b TR PR RLE ot F T A R
u32_t uilntNum, s
u32_t uiPolarity); R0
void pspExtinterruptSetType( VB e R N R T R i BT
u32_t uilntNum, i)
u32_t uilntType); ]
void pspExtinterruptClearPendingint( VE R T8 2 ) 5 Ak I TS o
u32_t uilntNum);
void pspExtinterruptSetPriority( B 5 o o 2R B A S G

u32_t uilntNum,
u32_t uiPriority);

void pspExternalinterruptEnableNumber( {HREPICH 138 & 1 W £ %
u32_t uilntNum);

void psplnterruptsEnable( T HAeppR& W, #avrhwr (ERTE
void); R )

void pspinterruptsDisable( FEREANRAAL 0] 47 1k rh e 30 [8] 24 517 4 7
u32_t *pOutPrevintState); RAS

BT AR SRR (ISR) K AEA SR ) J5 TH A /045 HH o ISR P MR A R 1 o (1 e A% I AR
SIRALERVipga R, &, FRTECEPICHh, AR E A s AMT BT/ (R K
HNZRBIRIGR S F AR RS SR SO L AT 3R

Hh i R 4RI BRI 264K -

1. EZRERT, BEIMNER & Wb R A E AL 18] R
pspInterruptsSetVectorTableAddressHl
pspExternallInterruptSetVectorTableAddresss

2. B RFASRE THEYIERE. K bspInitializeGenerationRegister,

WHORIERR 1AM R Wk 2% . (& bspClearExtInterrupts

4. WEMEALNF (K E pspExtInterruptSetPriorityorder) « RE (R
pspExtInterruptsSetThreshold) FHREMGCHKBE (BFHEL
pspExtInterruptsSetNestingPriorityThreshold) HIERIAE.

w
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A WHIR I HT 8R4 -

1. XFRNPRE, #FHKEpspExtInterruptSetPolarityfll
pspExtInterruptSetType W BN (A MMKHEFA RO MR (~Pilk/
RN EY YD)

1%)5‘3l%liﬁpspExtInterruptClearPendingInt?%gﬁﬁﬁﬁﬁﬁi‘ﬂﬁ/‘]Ep%ﬁo

i R $pspExt InterruptSetPriority R BRI A WL LR .

1 H B #pspExternal InterruptEnableNumbe r Nid 2 /05 A WrE 5o ¢ A .
fEZ BB, TR W, R A SN A B R 7 A Hb Ik 5 N A0S 1a) & v
i i Sl

O R0

BEAES: N T EHRAM T IR LA K, 585 AT platformio/packages/framework-
wd-riscv-sdk/psp T [111PSPALHE F1 {2 . platformio/packages/framework-wd-riscv-sdk/board/
nexys_a7_eh1/bsp T WIBSPAAY . 75 ZRFHIVE 22 T A 0, Hod— o4
fEapi_inc T XA

- bsp_external_interrupts.h: 1 RVfpga | /== 7

- psp_interrupts_eh1.h: JNEH1 N Z EFJISREE LS ELATE AP

- psp_ext_interrupts_eh1.h: }SweRV EH13E L psphhifs % 1]

- psp_macros_eh1.h: /SweRV EH1& L psp’:

- psp_csrs_eh1.h: SweRV EH1 CSR[{J5E X

BEAh, BN i B D — A BT IR E A AR GO 0. it W RURE A B s R it
{58, IXUE(E B iR 7 SweRV EH1 X FIPICHN A 75 %7 7 #s 24 i BLAVE BLAM & 7 o

BT BATEE ST IEHAT Western Digital$2 it (1) 4 38 mh Wrisi xRk
https://qgithub.com/westerndigitalcorporation/riscv-fw-infrastructure) , 3 H.A] LAE APlatformlO
W HALELL N B3R [RVipgaPath]/RVioga/Labs/Lab9/WD_demo_external_int_Original.
WR—VIIER, WRAESATEREHER L THEE:

Hello from SweRV core running on NexysA7
Core list:

EH1 11

EL2 16
Running demo on core 11...

SweRVolf version 255.255255 (SHA eeeeeeef) (dirty 128)

External Interrupts tests passed successfully

FEARER i, FAILAE 745 QYRR ORE Fr ¥4y T W Ak EN /ORE 7 (7l . JeAll4s i 7 =Am
B, VLT AEIOR A AR R CRTP A7 Bil)  ZRJE T T anqel s H o i Bk 11O 7 6
FARRDRIX L ) L B =N BiD

Imagination k211§ — RVfpgas69: = Widkzh1I/0
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A. LED-Switch C-Langf&)%

FFR E A M % Bk AE0> 1828 /), LED-Switch_C-Langf2fy (Z LAY #84 [ Bt ]
LEDIIRAS . i%FEFFALT
[RVfpgaPath]/RVfpga/Labs/Lab9/LED-Switch _C-Lang.c

SRt A, REFFEEAN AN TCIRAERS, IR 2R T OIS S e i RS AT EL#R
IMGATIE0> 1Bk, WIS RIFLEDIRDS GHER, RAE1S0BER, ASEEMAZN) .

FEZ BRI BIRZR o, BATHCEF WS 1 T I/0% /74% (READ_GPIO. READ Reg.
WRITE GPIO. WRITE_ Reg®$) HJK. fEARHIH, FATSCNMEHIPSPHE LI PIAN K5k
BRI H A: M PSP READ REGISTER 32 CiZZEitEUE NS HIRMLIS2( %17 2%) M
M _PSP_WRITE REGISTER 32 CiZE[M32(LZF /a5 NE NS H P RERED o e,
N T RENE A X B, D AUTE S platformio.ini s INAT framework = wd-riscv-sdk
(LIRVfpga y HAR GI I H I, X NEGAERAE) , LR KT LB AT #include
"psp api.h" (&4, 1) .

int LED state, Sw_current_state, Sw_previous_state;

M _PSP_WRITE REGISTER 32(GPIO_INOUT, OxFFFF);

0_LEDs, LED state);
READ REGISTER 32(GPIO_SWs) >> 16) & 0x1;

GISTER 32(GPIO0_SWs) >> 16) & 0x1;

PI0 LEDs, LED state);

I
Sw_previous state = Sw_current state;

Kl4. LED-Switch_C-LangfeF

£ 7 HTLED-Switch_C-Lang®e /7 LA T RLA0Y . AR 752, AT U F I il &s kg 2 2yt
AR o

AR AT LAER TAE, (HRMFRIEFAL, BV R BEE/ SITCLED. 4%, A1 BEAbrt
A AL BENS 51/0Bc &85, M H ik BT Al AT .
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B. LED-Switch 7SegDispl C-Langf&fF

5 AR, LED-Switch_7SegDispl_C-Langht 5 #£ LED-Switch_C-Lang i) 3E st E 4 &
TN TBRERPE. T HAT IS
- SEARGIARRE, EEA DTS B R A0 1A, R ER A S A I
LED.
- ETESHITBLR R BE T BRI UL, TR A R IR TR, R I,
BAVE Cor fEIAAE R —FPIEIR (FELR1R, Ko FH SR a8 A s i 2 RSBk H KD

A AE RIS AR AR T, AR T
[RVfpgaPath]/RVfpga/Labs/Lab9/L ED-Switch_7SegDispl_C-Lang.c

—EeIR 5, BTN A TCIRIERS, ZOEH 2 B RTINS 5 R SORES AT HE
B mRABEI0> 1B, W RFELEDRE . A5, 8M7BE//RF EE/RME®EN, I
ESEIR . 1EZ LIS RIZLAERR 7).

nt 1, LED state, Sw current state, Sw next state, count=0;
M PSP _WRITE REGISTER 32(GPIO_INOUT, ©xFFFF);

B, 0x0);

2(GPI0O_LEDs, LED state);
PSP_READ_REGISTER 32(GPI0_SWs) >> 16) & Ox1;

32(GPIO SWs) >> 16) & 0x1;
e==1){

0 LEDs, LED state);

I
Sw_current state = Sw _next state;

M_PSP_WRITE_REGISTER_32(SegDig_ADDR, count);
count++;

&l5. LED-Switch_7SegDispl_C-Langf2f¢

f£%: /3 HTLED-Switch_7SegDispl_C-Lang#2/3 LA T HEAE B . WRFHE, wI LS A A

A KB DT IZAET -

TR, ERXAELT, SREFAERRSH L N ETRIER BT B, Rz A kel 2 5E
IBIEA R AERIOD>1>00F KBAL . Bk, FAIIRER] S E— A= BIAR R A (A b g0
AN TS B B EREIR
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BATUT I LT HL? Rk Ty S A rR BT ARBINO . 72T — M SR IR B ZR 2T b, 31T
P s WA A R BT A IR A (A A, AR U ] SRR B v AR T A 1500 T R RE I H IS AT AR o

C. LED-Switch 7SeqDispl Interrupts C-LangfZf¢

XA G — NP, FEARE ([RVfogaPath)/RVfoga/labs/Lab9/LED-
Switch_7SegDispl_Interrupts_C-Lang.c) =, FRATJE7R anfar fd A A W7 DX 30 1/O Sk 15z H s A 5
RIPIRAS o 51 FH 1 SR T AR TR s kD S SR A1 A S 18] A2 R TSGR AZ B [l . ARV A, A
PR T REIBE IR 0) 10) AT SRAEAE o CRAEZR I kb iml . D

FritmaineR ¥ CE7HR) $ATEUR RS

- WIGE R RS
o TWIHIERIAWIUEM: R DefaultInitialization (FB11947) , WK
87~

o WL EpspExtInterruptsSetThreshold (5) (5512017) WEFFE

B RIAE - I 20 P AN R st s R AL 1 A1 50 H 1 4 2286
- VIS T R IRQA4 :

o WIHIZEKIRQ4: A K ExternalIntline Initialization (£§123
1), AT HWZeg4, A% N6, crro ISRIENFWIIRSIET . RATIEE9
oo T I R

o KIRQ45GPIOH L (5512447) EH:, HAKTT %2 13 B 70x8000101811)
10 (FEARRBIFFRIC NSelect INT) o % RGIEH 2RA-ME 48 WL A7 48 6
&2fr (ZWKE6) : 10, ¥ Airq_gpio_enable, ¥ & Jy1if FT ¥ GPIOH i
ik 5IRQ41ER:; i1, FXANirqg_ptc_enable, 1B 1K H T4 e i 25 H b2k
®EIRQ3%E . HAT, TMXMEHIIRC L% MiE, E429, ATK
TEAH UL VerilogSZBL, DU AT DALEZ5 ) Hhost Ha AT 1204

irg_ptc_ | irq_gpio
enable _enable

0x80001018

Bit 31 Bit2 Bitl Bit O

&l6. RVfpga R4 /{1 % /723 0x80001018

- WG R (FEAORGI, NGPIOMT7EBUR R5E) -
o AMMKEGPIO Initialization (512717) o FATEE0H4rHritb k%,
o fHRE/\ANTEE/REE (5512817)
- vt
o VKM pspIinterruptsEnable (¥13147) MI%M PSP SET CSR (25132
7). #ED_PSP_MIE_NUMFID_PSP_MIE_MEIE_MASKHWDHIPSPSE L.
- W, BATBURIREE, K AR SRR WHELIER (55134-14117)

Imagination k211§ — RVfpgas69: = Widkzh1I/0
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, GPIO _ISR);
1);

,-P MIE NUM, D PSP MIE MEIE MASK);

M PSP WRITE REGISTER 32(SegDig ADDR, count);
count++;

E7. main® %

DefaultInitializationpf# (WEBHT/R) PATEHAMAMINE “H Il KRAFIBR NI
17 T ETIR A IR
- EERER CE53M564T) . R, ARG, HA
G Ext Interrupt HandlersfifiifEK.
- WA TR IRQI ZFAERE (B55917) .
- IBERE61-651THIFTA AN T (FEARHIF NIRQ3FIIRQY) . H&
D BSP_FIRST_IRQ_NUM#AID BSP_LAST IRQ NUMZ} 5l HWDBSP:E X 3714,
- EERAREMC SR (568, TAMTA4T) o [HFE, X 88 e BU0E F 0% &= WD)
PSP3E .

t wiSource!
pspInterr s(&M PSP VECT TABLE);
pspExternalInterrup ctorTableAddress(G_Ext_Interrupt_Handlers);

ster(D_PSP_EXT_INT ACTIVE_HIGH);

(uiSourceId = D BSP FIRST IRQ NUM; uiSourceld <= D BSP LAST IRQ NUM; uiSourceId++)

learExtInterrupt{uiSourceld);

pspExtInterruptSetPriorityOrder(D_PSP_EXT_INT_STANDARD PRIORITY);

pspExtInterruptsSetThreshold(M_PSP_EXT_INT_THRESHOLD UNMASK_ALL_VALUE);

pspExtInterruptsSetNestingPriorityThreshold(M _PSP_EXT_INT THRESHOLD UNMASK_ALL VALUE);

&|8. Defaultlnitialization &%}

ExternalIntLine_Initializationi# (WE9MR) PATHAE S MIIH “HAHh
Wi R a6k TR 20 R
- BCEIRQAH WA FIRME X pR E 0 1 = tHWDIIPSPRE 30D, FEAEAH N 1) ¥4
KACTE RATATIEE IR FE A I (5581, 84F1871T)

Imagination k211§ — RVfpgas69: = Widkzh1I/0
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- WEIRQAMME (F901T) .

- {EPICH RVFIRQ4H W (5931T) .

- KGPIOF Wi ARSSFEFF (GPIO_ISR) idskfEMERT (5964T) , M ERAF L
“HG_Ext Interrupt HandlersH.

void ExternalIntLine Initialization(u32_t uiSourceld, u32_t priority, pspInterruptHandler_ t pTestIsr)

pspExtInterruptSetType(uiSourceId, D_PSP_EXT INT LEVEL TRIG TYPE];

pspExtInterruptSetPolarity(uiSourceId, D_PSP_EXT_INT_ACTIVE HIGH);

pspExtInterruptClearPendingInt{uiSourceld);

nspExtInterruptSetPriority(uiSourceld, priority);

pspExternalInterruptEnableNumber (uiSourceld);

G_Ext Interrupt Handlers[uiSourceId] = pTestIsr;

®9. ExternalintLine_Initializationt& %

GPIO_Initialization# (WIEI10fR) $ATLLTAES:

- KGPIOSI L B M AN, JEHLEDYIZE N0 (5E103H110447)

- BCEGPIOH W, (FEit—32 THEANGPIOT /A4 TR, 1 HGPIOMZME, 1T
MEL AL B RAF 1Z AT -
[RVfpgaPath]/RVfpga/src/SweR\VolfSoC/Peripherals/gpio/docs/gpio_spec.pdf. )

o RGPIO_INTE: ffjeWReeisH 51 B A b iy (3510747

o RGPIO_PTRIG: e Wriil (3510817) .

o RGPIO_INTS: J&EBRITA IR K (310917)

o RGPIO_CTRL: ZZ 17w W E A B SLVFE P i (3811047)

GPI0 Initialization(wvoid)

GPIO_INOUT, €
GPIO_LEDs, 8x0);

RGPIO INTE, Bx1@
10 PTRIG,
T0 INTS, Bx@);
RGPIO CTRL, Ox1);

B10. GPIO_InitializationeR %%

i, TEGPIO L i ikt i FH ISR (BRI 117 7R 1IGPIO_ISRIKHD . JLISR (i
FEFF) AT EL R RS
- BEHLEDRIMAPIRZES (BE3517) .
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- RIFELMPFRLED (£536-3717)
- FLEDENHE (353817) .

- JHFRGPIOH K (Z54147)

- TERRIRQ4SMEB T (554417)

l[EAD REGISTER 32(GPIO LEDs);

WRITE REGISTER 32(GPIO_LEDs, i);

M PSP WRITE REGISTER 32(RGPIO_INTS, 0x8);

bspClearExtInterrupt(4);

&11. GPIO_ISR& %t

4% 3 HrLED-Switch_7SegDispl_Interrupts C-Langf& UL T i HVEAASE B . 7] LUKF szl
54T W BEAT LU, AR 75 ZAE RS R BB o i R .

#:31. 15X LED-Switch_7SegDispl_Interrupts_C-Lang#e 5> LAALFE S — AN TR i, 78 A 45 o
72 HHOE I 38 7= I R . &0, e AR AT DUHAEPWMR 4B 48 . e i dealivh- 2 s, D&
W NPTCH T,
e fERVfpgaZ4ih, ik E 70x80001018KI11 Cirg_ptc_enable) 1] LLFF & I} 2%
WrHERZFIRQ3 (ZILE6) .
o QIE—NWIGWPTCHIBTHIK A, REAT AT AP HHGPIO Initialization.
o QI ISR, FAPTC ISR. BNFMULTLED-Switch 7SegDispl_Interrupts_C-Lang
FEFFHIGPIO_ ISR, HREHIRQ3KMH . PTC TSR AL IFE IR E I a5 H o

SEE IR 7 5, 8 PSP M #lpspExtInterruptsSetThreshold (threshold) #ll
pspExtInterruptSetPriority (interrupt source, priority) K4 #rl g Fl R
HRARAEG. EEE, ERTEPATR E e g Hlan, vTLIE7ER SR b BB
F110, SR V5 S OO B A H TR I 0 Se 4 T

#5212, B RVipgaNexys AL & 25 = AN R IR, 1% A Wk B S256:6 A4 8 th T3 i ik 424l
f1% =/ GPIO (GPIO2) . wJiEid Hifh 7k s it 4> «

- ALK GPIO2H I R SIARAL I B AR Hh Wi . SweRV EH1#R 2 42 125555 AN [F] ) Ik
2, HATNIE, FAMUER] 7 K25 . EXAIERI R GE T 7 Z WD
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- AL GPIO2H Wik #: 2IIRQ4, LAEGPIOR R GEHFILEDFIFF X)) FMGPIO2 (i
BBEHD A AR PRl RSO 2 M B ARG, HIX R
AR T LR (EHIBSP.,

i $E A LR Vipga £ 4t I N IR R SEIL AT — S8R5 2, BTN EE Mokt 17—k
HTo

BI1245 H T HL B, % BOK S A R R (GPIOH KT, & I 2% 1 Ik Al SweRVolf Py #% Hh 47 AT
B T, RATFE AN - Hr A X Lerp D) 5 IRQ4MIRQIZE RSk . HAR kUL, 24
irq_gpio_enable = 1 (E6) K, IRQ45GPIO%H:; Tiirg_ptc_enable = 1 (E6) B, IRQ3
e g8iER: . Xirg_gpio_enable = irq_ptc_enable = OFf, IRQ4F1IRQ3Y SweRVolf[F i
Wi iEse, fEARSI Y, AT AL B i REA PR A X et g, 1515l
https://github.com/chipsalliance/Cores-SweRVolf K & E FH £ 15 5D

irq_gpio_enable

gpio_irg
g «— 1
IRQ4

SweRV
EH1

IRQ3

1

irq_ptc_enable

K12, Z4ELH: GPIOM Ei 28 H Wi4r 7 5 IRQ4AFIRQIFER

1345 1 1 Hithswervolf_coreffVerilog[X 15, ZH S8l # iR 5 IRQ4FNIRQ3Z ] {45
15 ‘Firq_gpio_enable N1, GPIOH Wi 5IRQ4ER: (L4HE L3 . 415 Firg_ptc_enable 1
I, ER 2P SIRQ3ERE (LAETH) o MMAMES5IA0 (EPRRH BRI B,
7ESweRVolIfXH1 SHL ) H ek 2 5 2 IRQ3FIRQ4 .

Imagination K %11 %] — RVfpgask4t9: HIlIkzENI/O
[ 4:2.0 — 202244 A
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( i clk)
o wb ack i wb cyc o wb ack;

nmi_int 1 -
nmi_int r nmi_int;

(irq _gpio enable & gpio irq)
sw_irq4 ik

(irg_ptc_enable ptc_irq)
sw_irqg3 1;

('irq_gpio_enable irg_ptc_enable)

’13. Verilog=LHl: GPIOFI &R 28+ W43 5 5IRQ4AMIRQ3 FiEH:,
AR BRI

FEARZR R, Y SRSl (E12) DLARE MBI, % WriE R 2IIRQ4,
WnE4FTR

GPI102- irq_gpio_enable
PushBtns
—I_ gpio_irq

GPIO1- M IRQ4

LEDsSw 0
SweRV
EH1

0

IRQ3

ptc_irq

Timer 1

irg_ptc_enable

E14. BESLH:. £ PR (RIZBEZEIMGPIORA) 5IRQ4ER:

AR R T HoAh— LB TR 2 T iR Verilog X 38, {HAE AR I8 75 6 HdEAT 12 24
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e fEswervolf_coretf itk {1 ZE6001T (FE15) 4 BriifH ASweRVALHL &% . REH IIA
Wrignl H, EEARSZGH, FRAMSGE S Wrilisw_irg4Risw_irg3.

.extintsrc req ({4'de, sw irg4, sw irq3, spi@ irq, uart irg}),

E15. YR R %2 SweRV

o fEswervolf_sysconfillt(f)5192-1961T (J16) , BT NS NEREE S
irq_gpio_enablefllirq_ptc_enable (i@t Hih0x8000101811, EZ ILKE6)

(i wb sel[e])
irq gpio_enable i wb dat[e];
irg ptc_enable i wb dat[1];

&]16. \SweRVIN 1% 5 N\ &7 2$0x80001018

fEswervolf_sysconfiilt[1)£5248-24917, MWL ELHUE HE(E Firq_gpio_enableflirg_ptc_enable
(ZIWHET .

o_wb_rdt 30'de, irq_ptc_enable, irq_gpio_enable};

B17. LB 7 520x80001018F|SweRV A 1%

85213, T HTERTH S ] 3T 08 ERVIpgaNexys A K S BICHE P, %27 fELED 17T
AR 7RI I (1 bR R T S I RS S ARAE BREIR ,  DAAE S AN RS (E N R
Z AV BE SRR I IA], XA AR ] 5 B e f . e EUBTNC Il B R Bt Hod 2, 3
Switch[0]JF {8 HI & BT /R sl it 4 G R

X252 Y JERVIpgaNexys, IR =N A] B ) o kil -
e GPIO CRHEJFRMH W)
e GPIO2 CRHETEL 29 Lt feHl it
e PTC (EHW 2%

fE5e 4521 2+ (9 JERVipgaNexys SEBUA A~ ISR SL = [/ —47 (IRQ4) UL (¥ Hh i IR 55
R (GPIO ISR) WA Wi & . T LA GPIOZ: 7 4% HH 3R U K5 B .
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AP F A A SweRV EHT N £ 19 7T 4 #% 1 Wi #2 fi] %5 ( Programmable Interrupt Controller,
PIC) W {E A A7 ax & FAME i . PICHE I ZR2FT 7 BUA7- 1k a5 A 35 A7 d% o 20 B2
PIC A7 fi 4845 17 [ 62 4 Mo 41 9 OXFOOC0000; Mt F7 }RV._PIC_BASE. Huhlk 5 Hixt T %3
B2 H

2. PICT it 2% B 5 27 4728 Mk it S5

27K Mk (AHXTF-RV_PIC_BASE) 98 EF M
HIALE
meiplS 0x0004 - 0X0004+Smax*4-1 AR R e 2 AT B [PRM v1.7]1]
*6-2
meipX 0x1000 - OX1000+(Xmax+1)*4-1 | A1l i 43 b 51 25 7 23 [PRM v1.7]#
#*6-3
meieS 0x2000 - 0x2000+Smax*4-1 A8 A R AT 2 [PRM v1.7]
#*6-4
mpiccfg 0x3000 - 0x3003 SRR T PICTHL B 25 1745 [PRM v1.7]
#6-1
meigwctrlS | 0x4004 - 0x4004+Smax*4-1 A T Sl B R A7 (BUEA | [PRM V.71
TR E A8 26-11
meigwclrS | 0x5004 - 0X5004+Smax*4-1 AT e B R G B A s (IGE | [PRM v1.7]
L= #6-12

B B A3 32460 %8, FF H ol AN TR 2 Ui, SAFEas g l/O—#f. Ui 2R 4Y
BT IRATE 7 ) R AL (7] AZE[PRM v 71 3 TR

—LEF A7 AR B ASEXE R S EL AR XA 25 1] REAFAE 2 SE . S HSE RN
Wr 8, ESweRV EH1H AR TGS E . Kk, L “S” 4RI 7% B A 131255
A A7 AR LB AEAR SRR, FATUAE 24 A kTl . IRQ3 (5 E IS 83 <) A
IRQ4 (5GPIOIK) » ZHOGESR —HI2M MK, XIFABEREXS W KHAT T oA, (H2X
FCREAT 73 L T] DL /D BERE 3240 27 4745 P 7 At 4 K/, FL P AL AR 2 DU — AR e b
PATERAE . NS AP I ARr AL B 27 A7 25l R X AR O, FL A AL AE 2 PAIX 70 2 15 CAL % P Il
NTIRBARREFARNELER, ERINEAIIEL T[PRM v1.71M S50 (R E
D BN E .

%7 R TR IS AE 4N, PICE AL S HIAURAS /788 (CSR) . FR#ERISC-V ISAZE ST
TA240 gm == (0] Cesr[11:0]) , % X #74,096 1~ CSR. #% M5, CSRHhHL ) & 447
Cesr[11:8]) F TR ERFA 0% CSRIV 1325 n 15 i) M3t AT 9w . BUPALL Cesr[11:10]) f8/R
FAEMBIRIE (00, 013810) 2N (11) . BHAL (esr9:8]) 5t ] LLijj i CSRI A
R T 9mtE . A RCSRIE Z(E R, WHSI[PRM v1.711[ISM v1.11]. &35t T HBh
T SwerRV EH1 W #Z F {45 p W (f)CSR. @it ecsrrwilicsrrs (CSRiL/E FICSRIL/ ¥
B S HEEMA TR 1 M IXECSR,
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%23. PICIEH#ERISC-V CSRHtHEB 5T

2| W= L BB
meivt 0xBC8 | ARl Ik I & a7 47 4% [PRM v1.7]f
meipt OxBCYO | AR WL S 2% BE 75 17 2% [%F%’Ii-l\i v1.7]1
meicpct | OXBCA | A} I 75 B D/ S S e fu i 2 A7 4 [%lfg-l\ffl) V1.7]H)
meicidpl | OxBCB | #hilH kA BHID IR e 0 27 A7 2 ?Egﬁ v1.716)
meicurpl | 0XBCC | AMEEH W 4 BT f o 75 A7 4% [iF%’I?{-I\j v1.71/)
meihap OxFC8 | ANEBrh WAk BEAE Py bk 45 5 F7 A7 45 ?Eg—l\}loﬂ 71
mie 0x304 | AL 2%l fdi e 2 A e [%F%g-l\; v1.7]i
mstatus 0x300 PBLIR A R ae ESUI -\21 A1
3.7

T3 A FHEH T [PRM v1.7]5[ISM v1.11]5 3 B 45 '€ CSRI AL 0 il (5 B AL B (FE =,
[PRM v1.7]H K fimstatusfr i B, TH[ISM v AR E4E T D

A, SR E
PEANAT A, JRATAEE T B F3 75 17 B L3 o T 5 1 A 2 B

1. 8L ¥mie CSR I miepiEZ, X 1-FTA b g,

2. 815 Nmpiccfg @ A7-4& it priord i K HC B AR S G -

3. fEZMERAT, WERKRKE, WS Nmeivtar fE4% kbl 77 Bk 5 & 70 m &
T b bk 5% P

4. I E Nmeipt? 17 4% K prithresh- B 1% B L 26 21 .

5. it [ meicidplai 17 28 i clidpricr- BE M meicurpl 2 47 28 W currprict BE 5 N “07 (B T
SERIL A RITFEN “157 ) RVIEEA R B 6 22 8IE -

6. X TRATEERIMKS, fEmeigwctrlSZif74s F L B (R FA UMK RO
FIZRA CHEPdR AR R ) FFIEE S N MK meigwelrS7r 7 25 5 IPAiE % o

7. EZREHENXT, SFFENMBRBES, AN AR RS NS &
R,

8. B E AmeiplSEFAT-AE AR S 7B, W BRI A B S a2 .

9. it BB WE S meieSE 74 Mintenfss, A3 4 B4 H WrIE foVE R .

10. G mstatus CSRH fJmeifir

11. JE1d % B mie CSRH AL miep, FEVFFTA FMEH T,

PALERF TSR, B2, ERVIpga R4, AMUEH2F rE (IRQ3F!
IRQ4) , FATFWIEHRA LA KM, mH, FEEZENZE, N%IEEEmE LRI,
NSRRI L E M) (BN, wTLAYES B2 wisE b 4D o BbAh, B TR R
NI #2x3H H pspinterruptsDisable, Pl A — & AT 11,
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B. ShERHl TR

FEA/NT , FAT b RSN b b PICK i TAE . —BAESMR kg (24D A4
P e, s iAr LU R Ak

1. PICHR & WA AL HE o W B s e o
2. M Htrhart (BT RSN R W, &2 rE Rk (AREBRISC-V hartff)
mstatus?i 17 25 F Imiefrig %) , FEBEEE 27858 4 Wi A BRFE .
3. HMEH AR ERAR Y 5 Ameicpct A AT a0 A5 A B IR B v A S 2 A1 S T 1) v b
JRID (fEmeihap?ifrdsth) RIAMPLE (fEmeicidplarf7asH) WPt .
4. R, PR H meihap 37 17 4 L3R BUAE claimid 7 Bt Hh S 4k 1 b Wr 1D . AR 4
meihap 5 175 N 2%, A0 F 7 A BERE e Bk 4% 215 52 T iZ AR Fh TR I Ab BE AR . 7
B 18+ AT DL 52 2 e 72
5. XFTHRRER A BRI S W AL B AR T (ISR -
a. ST HCP R TR, ST A B P 2T R SoC 1P HR RS TR SR RIR S
b. Tl ik A TR, W A BEFE R I S O\ meigwelrS T AT kYR I 2%
HIIPALIE
X 2B IR ) Wi SR BN TR AR
6. [FIN, PICTEJG & 4k S5 7 AL B R BT o

External Interrupt
Handler Text Blocks

No-Interrupt
Handler

External Interrupt
Handler 1

External Interrupt

Vector Table External Interrupt

Handler 2

base —{ No-Interrupt Pointer
ource D 1 Pointer
ooooo ID 2 Pointer

meihap ource ID 3 Pointer External Interrupt
base, claimid, 2'b0) : Handler 3

Source ID 255 Pointer —]

- - >
32 bits

Arbitrary Size Text Blocks

External Interrupt
Handler 255

&18. MRS ET (BLE[PRM v1.7])

WERR AR, XM TERR. i, SweRV EHAWNZIE S FrikEF I (H&£15
M) . AREZEL, EER[PRM V7]
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