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1. {1

FERE R = (EES (EE14-16) & JITRETEELR B - 1E41D. Pattersonf1J. Hennessy
EHEprE (EEESRGEREAEGT) (RISC-VHA » Patterson & Hennessy » © Morgan
Kaufmann 2017 ) [PaHe]V54. 5687 At © B4R HFEAE T — RIS H0EAE T — (G EEAR
TTHIIEN - BEHEFEAEER - A=A EENNE R  SEEKE - BRI -

iEd1PattersonfiiHennessyft[PaHe] it » RIEERG A 2823 € /i TIV iS40 M EEEE S
AT > A EEER - EAER T > BRI HTSweRV EH1EHIZS FhHV4ERE B f -

FEEER15H - M1 HTSwWeRV EH1MFLSS Pify5 S b (ZRERR) - FE4Hennessy
FiPattersonfFit (BEHHE ZHS 1 RILITR 777%) [HePal—BHISEOHPHTIL © &SR
38 B 0 BB 7 S 9 8 P T4 HONEFF OB - 558 220

= -

% S EE RIS R - IE41S. HarrisfiD. Harris{rH (it fsEises 24551
RISC-ViiltA)  (Fkffif§.2 FisDDCARV) —FHYSE7.5.36 1 Frall - 41 RAEFHESE AL 0 i R E
P2 NACEIRR S < HET 1AL - A3 A4 AE) S - AEEER16T - IR 1rSweRV EH1EHE
e PR E b o

2. SweRV EH19H 4R E iz

AR - FAFIFRRIHISWeRY EH1 B 25 o vl g g8 Ay &St B b eI I - FfdsEfeE
baRE S LA [RIEY 5 ZURERR > HEM AL A [RIEYRE R AR T -

Fo 7R — TS - ATRES2.AB T T —(EARBEGRATE S (mul) BYERE] > [H
R /A LTS S ESweRV ERA s 50 » Z Aiey BB P RS HLHET TR 3 A » IR —F
GSGHYZEIER T FISE4E Ty » 5 HSweRV EH1HSZZAYRISC-V M ( BEEERAMIFR
ERVERLERE R ) o By THATILIES > SweRV EH1RH S EsRAEE (2 RERIMES) +
BT —(HERAZEIRER T (AIRESEBEIAGTEGAERNERIES) - 05 ={H
FEES © M1~ M2F(IM3 -

BHRAE - ARG > Wffmul 512 — B FZ G IEEL - HftSweRV EH1 A —(E3k
EHTT > NILEREHEES A0 AR E RTHIIE S84 & ) [PaHells » LB ER -
FEERIFEGASBEIRESERE ST fruliE SN AERFE —RIESHITTN > &2
RFERE AR 2 - R (41 BSgpmit) - SweRV EHAH (IR 2 E R ASRER - It
FMrmul 5B E —(E B > FEB—PRIAIE S S HERIAN S — IR (M1) ~ @S
PEEL (M2) 12 ITRIBHIABT - Sl iy B AR s Bt (B AEELIRE (RaEHs
Henes ) o ERESEEISEER BN ((E—(EER) AviEN MERREEEE b -
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FESE T (E&EH (552.BE5y) H o ZRIESTEE—EHNFIES OIS - Hh—REE&EE
A TRy IEPRZESL A - EHIE > HiASweRV EH1Z 2848 8 &40, » (R R A BE1E [F]—
{E AN TSRS - A (ENERB I FAERIYANS) - SweRV EH1HYEI{FeEsfE R A
B AR AGEPHE > FIL sl E N IS E R o N TR AR MR e e R
> LSRR T R EERE R AR K (HAESTE A i REE IR AN IE I T iR iEtEss
ek

fif gk A — FRASFEER R PREIRFETTHYdiviE < © Fi T LAl (S EE BIsh - 7245 B ok R AT 5%
to TR S — (B PRAE S HIEp] - FEE —#PN A BRR IS E R - B4
IEF EERE - JFTEREAET T -

A.  REEIEERIRER ETTHImulfE <

RISC-V MIEHEEFEmul {5 < © ISR rs18lrs2 M3k - WRHBRALTE R H IR Fa
(rd) o - mulHUHESEES T U (2R [DDCARVIHIKT#B) -

0000001 | rs2 | rsl | 000 | rd | 0110011

57 7] D B mul 55 TE E 1 2 BB - R T S THURT SR R LATRSE | BEEEESE
SHFSERENFS SR - OHTEEIfI T (FREESWeRVreffyE415y » muli5 S —(Eff fmul pkt t
IR EAEREERY > I Hi54Hdec_decode_ctlth g T —(E% fsmul pHYaHSE) 55 °

Fe LB T EH 4 Hexu_mul_ctl

( [RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/exu/exu_mul_ctl.sv )
HEE - AIRTSCATEL - TR E R - FEIEEGTRAR - EHESR (HEIFER
M) A AR D I GEHE B S s S RE 1a sk -

% * tedskE exu_mul_ctlfyVerilogh2 (5 - BEfFRAAIMETR - 5EaCE - RISC-VEREAfR
FEHES (mul > mulh > mulhsuffimulhu) - 3 HETAEEIE SR ZIERG IR -

ER—IEASKE - LU E CHVRARE TR EASRAR ORI SRAR T -

[ 1Y EE AT FRmu 175 < - M RGBS EEEOXFFFFIGA (RI1-#11265,535) #Y
AR - mulfFS TIEPLXZIQE‘%E‘W&ET ARG  muliFCHIRTRFAE 2 FRnopfE < - RN
BB - EE > RN T EMTE HERIE - ARSI 15 S BRI AE E l ©
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.globl Test Assembly
Test Assembly:

1i t2, OxFFFF

1i t3, 0x3
1i t4, 0x2
1i t5, 0x2
1i t6, 0x2

REPEAT:
beg t2, zero, OUT # Stay in the loop-?
INSERT NOPS 9
mul t0, t3, t4
mul tl, t5, t6
INSERT NOPS 9
add t2, t2, -1
add t0, zero, zero
add tl, zero, zero
j REPEAT

OuT:

t3 * t4
t5 * t6

.end

[E1. B RSN 1 SHEES

&R [RVipgaPath]/RVipga/Labs/Lab14/MUL _InstructionZ{:PlatformlOE Z& » DI{F o] IR
BHREST -~ BEEAESUER - BERVEHEENE 11 P aL I HREEET EEs1I4ERS © B
ES—EF R EE - EE A R EEEN. R —(EE &1 g ZI AN ARG E
it (APl B AT 1 55 S0k ) 1. SR -

fEPlatformlOBHEY ~ dRef 2K - AR AHEMESE (it
[RVfpgaPath]/RVfpga/Labs/Lab14/MUL _Instruction/.pio/build/swervolf _nexys/firmware.dis) -
SEFEE - muliF S irik0x000001e8F10x000001ecE -

0x000001e8: 03de02b3 mul tO0,t3,t4
0x000001lec: 03££0333 mul tl1,t5,t6

1% : Bt 32170 (0x03de02b3410x03ff0333 ) & & E ERISC-VZEHE 1 HYFE S mul
t0,t3, t4fmul tl,t5,t6 o

28R 1 A 55 IR IR 1 T AR A R -
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Signals
Time

dec i@ pc d ext[31
dec_i@ instr d[31
dec il instr d[31

[

[

[

mul tO0,t3,t4 mul tl1,t5,t6

35860 ps

a
b[31
out

[E2. &1 EpHIVerilatorfsEfE

% : FHCHER EERE2FAIEEEE - DUETTEIRARY T o AIDAGER. tehfE%
[RVipgaPath]/RVfpga/Labs/Lab14/MUL _Instruction/test.tcl

TIMTE2EPERA o DAL G s aR B BB e f LR B SR mu 115 SRR YA [RIEREE -

FRA - W fRmu 15 S1E[E]— EHA R ARSI EL - 458 E BalH 1 — frnulf5 <
(dec il instr d =0x03ff0333) ## A T8 > AR —(Fnulig<
(dec 10 instr d =0x03de02b3) EFHEFIMHEERETT -

B+ S RS EERIUEROE TR (M) BT > M58 fnu 521
HRREISEYS5

EHI+2 S —Enul S ASTE S ST E RIS T IBEE (M2) 37T » M  Enulis 2o 1F
E—IEEE (M1) ST -

B3 EFRENEREER (B HoulfS Fout =0x6) » H—fmulf5SFE
EXS -

#Afi+4 - EFRENERELR (B _fnulff< Hout =0x4) > F  {Fnulf5<S Tz
EX3 -

FEHi+6 | B FEERERAE —FRmulfF< (£0=0x6) HIEEREN -
FEAT - B F S ERE AR fmulis S (1 = 0x4) AYGERERT

[ 3R Ayl 1 R EE ] i SweRV EHVE SREVFE U - DIVRARIEFEEL - AfUREEIEE - C
ARG > WBIREEIEE: - B —Mmulf5 SRR CEID - RBBRERSHEH
HAifg B e s (1 A REstifEae) I?ﬂ?)\/@@ (bubble) - f£ T —{E#I (i+1) 1 T
R (FEE > FofmulifCERBRIBZMEK0 - WHEKIEE T —KES
(nop) - fEFAEMI+20 > F—fk mul? LREEITHYEE R (M2) - 5 ffmulfs J:E
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PRETHIEE —FEEE (M1) - FEEIHI+SII+6 » Wi ffemul 5 SR AR R I FE stz (7]
LUE FIEE 20y i+ ORI+ 7 B ) -

}A Cyclei | Cyclei+l | Cyclei+2 | Cyclei+3 | Cyclei+4 | Cyclei+5 | Cycle i+6

mul t0, t3, t4 (03de02b3) i D Way0
|

mul t1, t5, t6 (03££0333) |Dst Wayl D WayO
| |

|
i M1 M2 | M3
|
| |
|
|

M1 M2

C WayO | WB WayO
|

| |

EX3 Il | C Wayl | WB Wayl
| |
| |

EX2 I0 ' EX3 I0 ' C Way0

EX1 I1 | EX2 Il

| |
nop (00000013) | A Way0 , D Wayl ‘

| |
nop (00000013) Ast Wayl A Way0

D Way0 ' EX1 IO

3. 1 FE IR A AT

£% - B ESH AR I E 2 e TEb (SRR EMIFRmul$ES) - BRSHGER » i
75 WA PR S ORI A E 6P IR RS P LS B 4a WA (B RS » R e s 4 -
- Tef54Hifu_aln_ctl (EHEIEE:) F - EMRIEF I pefa e 4L T ek
- %0 - ifu 10 instr
- ¥l ifu i1 instr
- fefsi4fdec_ib_ctlt » EMEISSEITEE (HTETIREIE) « FES AR
T 5 T EHE R S R I TP B TR E 46 [EIHY e
-3Hp&0 : ifu i0 instr 2 dec 10 instr d
- 3Hp&1  ifu il instr 2 dec il instr d
- friti4fdec_decode_ctl (fREEMSEL) th » BRI IE S B ATAE FREAHITES 18 - (%05
TR T = (EBTIEE: - R TREA IS [EIPEES
- %0 1 10 inst el > i0 inst e2 > i0 inst e3> i0 inst e4 > i0 inst wb
- #FE&E1 1 i1 inst el > il inst e2 > il inst e3> il inst e4 > il inst wb
MR EIERTA 2 LR (g
( [RVfpgaPath]/RVfpga/Labs/Lab14/MUL _Instruction/test_AssignmentWays.tcl) -

£  FEEN R E A & A nopfs S FEFISWeRV EH1HHEHE S RE ST Bz WE AR ]
B CRRTHER - ERERIIESARERE) - BRI PATIL - EoTE2 RIS -
BB AT ? SEHEHEE -

RAEFRE RN REEIRR - ISR EHE - AR R anie SRS IEFRIRE =0
B TP S HYAE R -
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£% - BRI [RVpgaPath)/RVipga/Labs/Lab14/MUL_Instr_Accumul_C-Lang#z{it 7 CF2=
fyPlatformlOE % » HCAEFN BN E G ARYBU AL SR -

- oCRERC -

- SiTERELEEERERAN - FEE > CREIEREIBERE(CAVER T wE -

- [EHSweRV EH1 g A EEst Bas HIE A FRVSEA CGEI - ERRIVIES/ARER
%) o EER T -

FETIE 20 YRR - EIIEIE AT ETHI ? SEHTHVEE -

- HRISC-VEH &5E = AL — (B PR A HBLChR AN I TERER - sREIE S IEF LUE
fFxEIPC -

- EHCEHIM RISC-VIEHIIRE R4S REAFIGIE A I TEERL - itk - 557
platformio.inith LA AT ¢

build flags = -Wa, -march=rv32ima -march=rv32ima
fEeshs -
build flags = -Wa, -march=rv32ia -march=rv32ia

ek AR G (5 HIM RISC-VIEIIRE PRV < > T (50 EATE S (TR AE -

% ¢ EE TR R fRnul 5 SEHR BRI R 1wiE < ($1HDCCM) - fEEZR FIH
AER 53 o ArEvEEE B R O AR DU A ARV B B B -

B. ERMEREERFERSITH=fRE<

SweRV EH1Z {2z EEE RIS (GSCGHNI.Z gy E BT CZEa e 1 IIRE - Eh17
SR AT ) o B R E A v R iR E S P TRIRTE < - E=IRIEO1ER—H
SHE R PSRRI T > AIRE SRR E R - ZSweRV EH1AVEE - EMIEIETE
AR IRE - B2 - ARSI g R amE R

- SMNIDDR2EEAEA TEHLE - Gl ARG SHE - B ARSI IREREEE
TR > EREARSEIRGE: - IR E R ES AL FaER (BB L ERE
1] DI

- WRECAGEIEMHZERY (Rls AFE R ie T VR R 2Ry - e B Es B T R
BEEREES ) - AIRTRESAE LU MEM © SoF MW RE S E IR R m gL - 16 H &
FEFAGFEZE (FIAHfraddEs<

Mg

- EEREERT - =RESRESER—EE GBI SARFESEE -
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ﬁﬂ%ﬁﬁf eafE & AW R AR - QRS E R - ILHEHABAN= RS 2R
IAERFEFasfE =M - B2 > mtSweRV EH1 (CAIEER1IFTR) EIE T = (HF AH %
fﬁ REe] DAEA RS (NI AREEIRR ) BVIEN MEFRERCERE R -

(&4 Y ERGIRR I TAEMEE - IE ORI T1RIEILZE Lwis S 136kaddif % » IEEFES

B EFEEEOXFFFFIUA (R165,535) HYHERE T o 1wis S LR T DKL EsEREUR - Hlwis<

fl_J A B PR EIEERAY R Raddfs S TEREUR - APIth A EifinopiE <
Y IR IT A FRIRCE - (SRR AR Ay -

REPEAT:

lw x28, (x29)
add x30, x30, -1
add x1, x1, 1
add x31, x31, 1
add x3, x3,
add x4, x4,
add x5, x5,
add x6, x6,
add x7, x7,
add x8, x8,
add x9, x9,
add x10, x10,
add x11, x11,
add x12, x12,
add x13, x13,
add x14, x14,
add x15, x15,
add x16, x1l6,
add x17, x17,
add x18, x18,
add x19, x19,
add x20, x20,
add x21, x21,
add x22, x22,
add x23, x23,
add x24, x24,
add x25, x25,
add x26, x26,
add x27, x27,
add x31, x31,
add x3, x3,
add x4, x4,
add x5, x5,
add x6, x6,
add x25, x25, 1

add x26, x26, 1

add x27, x27, 1

bne x30, zero, REPEAT # Repeat the loop

el el

PR RRRRRERERRRRRPRR B RRRP e

1
1
1
1

[El4. {HRBATIEIHZE 1w SHIB6FRA-LIG S HYEER]

&R A [RVipgaPath]/RVfpga/Labs/Lab14/LW _Instruction_ExtMemory$g i PlatformlO & % »
DRI DIARIR R 204 ~ BB E RS o B ZERVEEREE N B i 11 (L HREE T #iEs Y
G5t B —EARYIAE ~ 42 A PR S TR E Y. ofE A — (& cfE I Y
PR GEESIEN (CARBIF RS IFHZE Lwis CHYIER ) HY.SIEZ -
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WIESHTR > Elsu_bus_intffE4H (PEITHE N ) FESAI32ML % TTE RHERE

lsu nonblock load datal[31:0]fRHAAEFRSfEE - ILIh > TEMRRBIEEREL - KEHREY
e EIR ORISR 4T A& NSt dec_nonblock load waddr[4:0]
dec_nonblock load wenfRAAEIFERSMEZR » [mH AR TIHETREE AER - & =058
7 PLAERE R AL EE = (E 8 AEBHR (waddr2 ~ wen2fllwd2 ) #EAE{FEEZE > WIEFT
7~ o agacE o EEBIAVEGCS - FRAPTEFEANERIA T FasfEZ -

Imagination KE:51 4] - RVipga 14 : EfElR
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Pipeline continues execution
of instructions that do not
depend on the load

Pipeline
Registers
for
Control
Signals

External Memory

(Isu_bus_intf)

DECODE STAGE " DC1 STAGE "
Pipeline Pipeline
Registers Registers
for for
Control Control
Signals Signals
Register File end_addr_dc1 [31:0] =
(dec_gpr_ctl) full_end_addr_dc1 [31:0]
wen0
waddr0 Isu_addr_dc1 [31:0] =
wd0 full_addr_dc1 [31:0]
wen1
waddr1
wd1
wen2
waddr2
wd2

Isu_nonblock_load_data [31:0]

accessed through AXI Bus

A

v

Lite DRAM
Controller

I

dec_nonblock_load_waddr [4:0]

dec_nonblock_load_wen

Imagination KE251#] — RVpgatikii14 « &SR
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add x23, x23, 1
lw x28, (x29) add x24, x24, 1

Signals
Time

clk=

dec i@ pc d ext[31l:0]=

dec 1@ instr d[31:@]=

dec il instr d[31:0]

- lsu rsl d[31:0

lsu offset _d[11:8

—_— T 7 rs1 dci[31:0

]
- offset_dcl[11:0]

full _addr dcl[31:0]

lsu_axi_?rva_lid =l
- lsu_axi_araddr[31:0] = e
lsu_axi_rvalid=l
lsu axi_rdata[63:0] = [NSEEREINETIZ

FFFFAF13 ) i : 85 7 : 196913 |BE1ABA13 |OB1BEE13 BO1CAC13 93 108126213 108138313

! EEPITEUINES -

+ \CA11AB1EBADCAELE

dec__nonbmc EltE d_?ad?r [Z E]]_:l 5]
dec_nonblock load wen=
1su_nonblock load data[31:0] =

= 7 waddre[4:0] =
wen@=
wd@[31:8] =
waddrl[4:8] =
wenl=
wdl[31:8] =
waddr2[4:0] =
wen2 =i
wd2[31:8] =

[E16. B4 EiFAI VerilatorfEfg
Y FREXERETN =R ARE
- 1wE AEFEEXx28 (0x1C)
- addE AEHFEx23 (0x17)
- addE AE{FEEEx24 (0x18)
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lw x28,
add x30, x30,
add x1, x1,

add x2, x2,

add x21,x21,
add x22,x22,
add x23,x23,

add x24,x24,

Imagination K525t — RVipgaffki14 : &SR

hii42.0 — 20224£4 H
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(x29)

-1

1

1

1

1

1

1

(000eael3)
(£E£££0£13)
(00108093)

(00110113)

(001a8a93)
(001b0b13)
(001b8b93)

(001c0c13)

Cyclei-17 | Cyclei-16 ' Cyclei-15 | Cyclei-14

DECO

DECO

ALGN

ALGN

DC1

EX1

DECO

DECO

Ext Mem | Ext Mem

EX2

EX1

EX1

7. B4 EE AR T

EX3

| Cyclei-1 ' Cyclei
| |

| |

| Ext Mem | WB
| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| WB |

| |

| |

. wB

| |

| |

- COMMIT WB
| |

| COMMIT | | WB
| |




(=6 IE 7 Fr Fo 4 th A2 U VerilatorfB e LUK HERE A S H AT Ry Bt s (CHI I T IR e A e -

2% : 7B CHYER FEER6 T HIEENETE o (EFTEZtest_NonBlocking.tcl (1t
[RVfpgaPath]/RVfpga/Labs/Lab14/LW _Instruction_ExtMemory gt ) - 42 " Zoom

In, (k) () BE2E60120 ps -

T El6 SR LR B 7 e B -
- BT 1wis SRR RIS EL -

- A6 © STEANGE RS LA BAXIE R HHE AR I MNT SRR - SN R AR AT
B E R ASE CF R EE - DEEREEZL -

- RIS HRETZE adafs S HET TR -
- B WSO REIZERVaddiE S HEA S EIRSE: - AR E B AR FSER - EH

ZEiaSweRV EHTEIFEs 8% T =(EF AHEPHREE - 5518 WiramotEET
DAAF7S#EAT B © KPR Ax23 ~ x24F1x28 (E{7E50x17 ~ 0x18F10x1c) -

£ « FE6FTRHIIESAE (FEIHZEH A ) BER13AVE 14 REVEEE ([HEHEA) ETEE
W o BT EEERAR R AR RS -

{7 - 7 YRR EAR BRI SR HYE6 PRI BEEITERET - MRS REZRT e e ot DA
LS RIS

{E% : (£/SweRV EHT1HEH AV REST Bzs M E A MV EA (B - ERXHIESEA
) o WEBRVIPFTLL - FEITEE P HIBSRHR - EIHBE RS ? BREHEE -
o758 Lo SR B A GE RPH 25 AR EUSHYSE S TERES -
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imagination
university programme

1. FERGHEE T DR AERREE R b o M AE (Rl — N S 2 LS E R W R g RS FEUE < (7]
DA s AMIGE M RGBT IR S ERMEE ) ZHENEHER - [
DUEFH PA T fir B R LAY Platforml OF 2%
[RVipgaPath]/RVfpga/Labs/Lab14/TwoConsecutiveLW _Instructions -

3. &E

2. (LU THEREP (BRI #ENZET) (RISC-V/ikZ - Patterson & Hennessy
([PaHe]) ) #1725 4.22 - )

HEETHEMRISC-VHEESH EL -
sw x29, 12(x16)
1w x29, 8(x106)
sub x17, x15, x14
beqgz x17, label
add x15, x11, x14
sub x15, x30, x14

kR SweRV ER1 B s B A A —EECRRE (BHEESMNER) - £iE
RELT - BEREARELE RS FIERDE— BN — R SF - 977
FESEREE R -
a. GRUEGRIE DIBUR EARE AR SweRY EH1 iz H 25 Y 5 — (B R4S o
{Efir EEE
b. NS » AEDE BT SEIER AE VE Z/nopHIHiE ?
C. BEULAMEHERG T EEGSHE R ? "ILUER] > AIEBERE A R nop
AOHPRERE B o e BIETEAETE B T RV (E 2 A0R AL - 5EEREATT
i o WIRAFE » SRR
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Imagination
university programme

ERYMEPIENEEINAES (div) - BnuliFS—6 - diviE< @i SweRV EH1 7%
MYRISC-V MIE(H (FEECRAMPRARIRAELE ) -

FifSRA - FERSIE EX A PR IEIRF ETTRYDIVIE <

diviE S rsI M rs2 ST AR B BIR AW FERFEFErdd - diviIRSESHESU T
(2 [DDCARVIEYff§£B)

0000001 | rs2 | rsl | 100 | rd | 0110011

5% ¢ v DI divis S TERE R 2 - R S TRV RO | EREREE
LIFBERANIS SR TSI T (FR4ESweRVreffyEE4E54y » divis S A —(EfE Bdiv_pkt t
AU ESEREEAL > I Hi54Hdec_decode_ctltE s T —{E % fydiv_pAYERSR) & -

By THUTERRIES - SweRV EH1zH Z5 /1 5 4Hexu_div_ctl

( [RVfpgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1CoreComplex/exu/exu_div_ctl.sv)
BIE T —EIFEGATHZE L BIRARTT - TR 2 F AT RLER - (HIRE
ARYIFR - W geiE/ NABHE - FEBRAR TR E M e 28 a5 (div_stall »

finish earlyflIfinish) FRIGRERIEATESHIIRAE

% © & E exu_div_ctliyVerilogh2 =0 - BRARAIETERRE < HES1 - I HTEHEE
div_stall » finish earlyMfinish#JZ% - {ERH—IHEERSRE - AILIHECHIREARE
TUBE RS BB AR AULERAEE T -

[E8 T HYEFIEI TR R iviE S » IEMFRIE S B S EEHEOXFFFFIGAT (BI-1-3E(265,535) 1Y
T o diviESAERE P LALESRFERUR - BT HAMEPIHN - AT > nopliJEE -
N By divig < ERBRA B TCHY S R T SR EARSE SRk - B Z i A& e —
B o HREAARIT LA FAVERLE -

.globl Test Assembly
Test Assembly:

1i t2, OxFFFF

1i t£3, 0x8000000
1i t4, 0x2
1i t5, 0x2000000
1i t6, 0x2

REPEAT:
div t0, t3, t4 # to0
div t1, t5, t6 # tl
add t2, t2, -1
add t0, zero, zero
add tl, zero, zero
bne t2, zero, REPEAT # repeat the loop

t3 / t4
t5 / té6

.end

[E18. Wik diviE RIS
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&kl # [RVfpgaPath]/RVipga/Labs/Lab14/DIV_InstructionfgfitPlatformlO% 2% » D) {F 1] LIRS
FEMT ~ IERUIE IR o IE RGN LI5S EHESE % - ERERI1THE
SRERT B HIAETH -

WERAEPlatformIOFFFHEL ~ 4RefEiZE » ANMEBARUSAHEREZR (firid
[RVfpgaPath]/RVipga/Labs/Lab14/DIV _Instruction/.pio/build/swervolf_nexys/firmware.dis
o) RIfgr s divig S iri0x000001c0£10x000001 c4fE -

0x000001c0: 03de42b3 div t0,t3,t4
0x000001c4: 03££4333 div tl,t5,té6

{£% - BasgiEB32Mt{E (0x03de42b3410x03ff4333 ) & ¥ EFE S RISC-VAEFEHIYIES
div t0,t3,t4fldiv tl1,t5,t6 °

EORR 1 A el T B 8 h A A AV B L
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div t0,t3,t4 div t1,t5,t6

Signals
Time

clk=
dec 10 pc d ext[31:0]=
dec i@ instr d[31:0]=
dec_il instr d[31:0]=
div_stall=
i@ _block d=
i1 block d=
dividend[31:0] =
divisor[31:0] =
out[31:8] =

E9. B8 &iHey Verilatori&Eikt

(458 © 0 CEN EEREOTHIBEBRE - LUE(TEEAIN T - |

TIMTEIOTHEYR o DAKL EamaR B AY (B2 SR R SR AW (FRd 1 v S AEBREVERSE -

- WERALvIESTEE— HE@J}%@&FE%B YE% (dec 10 pc d ext = 0x000001cO - R[IZE
FRASvEHE Sl ) - H—(FRdivisS (0x03ded2b3) FHIE By ERREFIE (T - I
SR BRI (81 = 0X0BO00000 » B = 0X00000002 ) (34 FIELHT - 38
SERE > RIS R T ORI » DSBS B RIET R A (S4B -

Z£7°SweRV EH1HHIERAZAZER - divigRIETHM IS SHIREF - (HE2F1EE
BIEERRAZIRRHZERY - HipY RA — (R B SE I AE T B et & (558 —fRdivis o8
(& o A0SE2ER 5y sh ATl - A HA AR DEEERRE - bR AR BRI B a S —
{EFRERS - A > FREEFRE N SIHEIRIE - SEER T E2 E R R -

- BHAEE—Rdivig mn THIE S (2 RE—REETEHRAERSdiv_stall
=1) « BAIMEF > EHPE10 block dflil block di1EEFHIE » EELONIAES1
WLBHZE © HEAh - fﬁfdec i0 pc d ext = 0x000001c4 » & ZATARIEIS EYET ST 6k
BRAfESHINLHE -

- BOREITIVESoutES BB RS  HASEREA B EEE (10=
0x04000000) - FTLIBFIBE R AEFIES HHRALER - [ EBEITIH L EA
2 -

- [SEIERR > PREWIEL > EQEENTT (div_stall =0) > HFRAIvIECHEE
GBPRVAETT - BB1R - ME34EENITE > B MRAIvIECHVERE AT FHEER (11 =
0x01000000) -
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div

div

add

, zero,

EASE—ffRdivig
T o A (EIEMEEN N AR

=

(& 10AT R Fy @ 8FV#L F] i #B SweRV EH1E
i) - HtSweRV EH1[HZERRAMER AR T T 45 E ryREA -
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®

FRALVIES ZRHIFTETES
AT (AREIRIHZERRR) -

FHPHZEPREHIIRIA - ST

S— >

BIVIE O » B —RALvIE S TR (L

B RALvIESTIRETES

Eﬁﬁﬁﬁ L o (HENECERTHTR-s?HR - ) 2% f34flz_ﬁﬂf§i (z_,B;ﬁ|+34) ’
—RALIvIECIERETT - WEB2:1 ZEEFHR R R R IR S AE R > WEBR1HYE4RT
T FERE FAREVERAT (1+35) - REHECWIE - 28M% > FEBEII36T » 55 —fiRdivigChitaTEh

1T > HiFSweRV EH1[HZEFRAMNRN - RETES

t0, t3, t4

tl, t5, té6

t2, t2, -1

, zZero, zero
, zero, zero

REPEAT

FHHEHE -

| Cyclei | Cyclei+l | Cyclei+2 | Cyclei+3 | Cyclei+34 | Cycle i+35 | Cycle i+36 | Cycle i+37
} } | | | | |
| |
(03de42b3) | DECO | DIV-1 | DIV-2 | DIV-3 WB | | |
| | | | |
| | | | | | |
(03££4333) | DECO-st | DECO-st | DECO-st | DECO-st DECO-st | DECO | DIV-1 | DIV-2
| | | | |
| |

| | | |
(£££38393) | ALGN | DECO-st | DECO-st | DECO-st DECO-st | DECO-st | DECO-st | DECO-st
| | | | | | |
| | | |
(000002b3) | ALGN-st | ALGN-st | ALGN-st | ALGN-st ALGN-st i ALGN | DECO-st | DECO-st
| |
| | | | | | |
(00000333) i FC i ALGN-st | ALGN-st | ALGN-st ALGN-st | ALGN-st | ALGN-st | ALGN-st
| | | | |
| | | | | | |
(fe0396e3) | FC-st | FC-st | FC-st | FC-st FC-st | FC | ALGN-st | ALGN-st
= = 1 L b =T AN
[E10. E8&E IR AIBIHIT (—stFREFREIFHES)

£ © FFIE10 AV B B AR S EI SR AV O h HUIR e T
SRR ITAEE AR

EE - AR5 AR BRI

{E% : (£/SweRV EH1HEHAVREST Bz M E A FMVEA (B - ERXHES/IRE
F) o EE AT -

FESTHTIEO P HYIREHE - B AT A THIN ? SIS R -

£ ESAAFEHIHERERIFRE - B ST R ARV IS L L E Y (ORERE % - 1B 1B fE

HIRERGE T B EE TR -
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