B%: AL tmul 84 AT 55 ST 27 X SR -B R S AT O TR MO 7. BB S UK BRI BT 0, A WrimIfs. CRRAE %11
D, mulf§&H —AFoAmul pkt tRUBELIA, I Hiididec_decode_ctliiE 3L T — A4 hmul plIfse) %,

AFRPEREE

£%: KAk Hexu_mul_ctiffiVerilogfRiL, T f@EsRiEWM115H . EidfE, RISC-VEFE4%IRIEIES (mul. mulh, mulhsufmulhu) ,
It BT X 45 4 3 A2 R S HF

TEN—IUATEE SR>, AT LU B S oo BRI L fR i foe ok B Btk o .

Imagination K211 %] — RVfpgascit14: 45 H K
Jf4:2.0 — 202244 F
© Copyright Imagination Technologies



a_el[31:0]
el[31:0]

1 neg el
neg_el

[65:0]

prod_e2[&5

out[31:0]

- BEREEY BUT AR R A AN AN ] AL AE 25 72-81

M1:

.din{mp.valid),

(load_mul
(load mul

ign
ign

.din(
.din(

prod_e2;

.din(low &2},

.din(prod_e2[63

low_e3

.din(valid el),

.din(low el),

prod_e3[31:6]

Imagination
university programme

(valid el),

t(rsl_sign el),
ign el),

el),

el),

.en{mul ¢
.en{mul_c

a ff el[31 )
b_ff el[31:0])

rsl_b

rs2_b

result
result_dc

el
el

a ell
b ell

ut(valid e2), tive
(low e2),

rsl neg el, a ells

rs2_neg_el, b el[31:€

b ff e2;
t(low_e3),

a1}, t(prod_e3[63:0])

prod_e3[63:32];

ridsx.

CRTRIEAE ATE Y TR R AR, T S 8T-88 1T T R

- AN, BN ERAT S A FRE SE90-914T 8 « 5 1c4F, RISC-VEFE=MAR “Efidfe” i2%: mulh. mulhsuflmulhu.

Imagination k21 — RVfpgasiiii14:

JfiA<2.0 — 20224F4 ]

iR

© Copyright Imagination Technologies

.en(mul_c

ve clk), .enl-freezel);
mul ¢

mul

mul

mul

mul

k), .en(-freeze));

nimul_c1 e2 clken),

(exu_mul_cl e




Imagination
university programme

- XEEAERIM2.

M2:
- SEPRRISRIAAE 1081 T AT .

M3:
- RS 19TIR Flout [31: 010 $ATmul IR REFARALA 73, AT =2 mulhdg 2 IR — 26 L = AL 550

‘ EF: X X320 (H (0x03de02b3#10x03ff0333) & 54 MRISC-VEM H H)4E@mul t0,t3, t4Mmul tl,t5,t6.

0x03de02b3 -> 0000001 11101 11100 000 00101 0110011

funct7 = 0000001

rs2 = 11101 = x29 (t4)
rs1=11100 = x28 (t3)
funct3 =000

rd = 00101 = x5 (t0)
op = 0110011

0x03ff0333 -> 0000001 11111 11110 000 00110 0110011

funct7 = 0000001

rs2 = 11111 = x31 (t6)
rs1=11110 = x30 (t5)
funct3 =000

rd = 00110 = x6 (t1)
op = 0110011

>k | DDCARV¥] [} %B:

Imagination K211 %] — RVfpgascit14: 45 H K
JRA:2.0 — 20224F4 J
© Copyright Imagination Technologies 3



@ Imagination

university programme

31:25 24:20 19:15 14:12 11:7 6:0

funct? rs2 | rsl |funct3 rd op | R-Type

opfunct | funct7 | Type Iosruction | Descrption____[Operation |

0110011 (51) (000 0000001 |R mul rd, rsl, rsz multiply rd = (rsl X rs2)si.o0
Name Register Number Use
zero =0 Constant value 0
ra x1 Return address
sp x2 Stack pointer
ap %3 Global pointer
tp x4 Thread pointer
t0-2 x5-7 Temporary variables
s0/fp x8 Saved variable / Frame pointer
sl x9 Saved variable
a0-1 x10-11 Function arguments / Return values
a2-7 x12-17 Function arguments
s52-11 x18-27 Saved variables
t3-6 x28-31 Temporary variables

| A% 7EH O ENL EE S 20 0 B R, AT RIS H

BTG 2 ISR U6 14 1) 30 .

AR WGB3 ULIE S E29 105 AT LA (SO PI Fmul e 2D o BRI B Ak TR & QAT 7ERT S5 R BERG Y B 23 BO 45 P A I o
- fEfERIfu_aln_ctl (X F5BTBO Y, XKL TG L NMES
- #P%0: ifu i0 instr

Imagination K211 %] — RVfpgascit14: 45 H K
ffiA2.0 — 202244 7
© Copyright Imagination Technologies 4
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-JE#1: ifu i1 instr

- fEfitdec_ib_ctlf, XSRS AT AR WS BIRRAEHIBD -
- #P%0: ifu i0 instr > dec_i0 instr d
-J@#%1: ifu i1 instr > dec il instr d
- tEfiHidec_decode_ctl (MM B o, KXW %&IE4 R AT AL HINAT M. RIER, EITEREEIIT SN PATIBL. M BRI 5
BB -
- JH#%0: i0 inst el —10 inst e2— 10 inst e3— i0 inst e4— i0 inst wb
- 1K1 il inst el—1il inst e2— il inst e3— il inst e4— il inst wb
BATRAA SR T A X 615 5 1. tel 3 ([RVfogaPath]/RVipga/Labs/Lab14/MUL_Instruction/test_AssignmentWays.tcl) .

Signals ALy
Time

S
35780 ps 35860 ps

[m]
o~
=

ifu i@ instr([31:
ifu il instr[31:
dec i@ instr d[31:
dec il instr d[31:
i@ inst el[31:

il inst el[31:

i@ inst e2[31:

il inst e2[31:

i@ inst e3[31:

il inst e3[31:

10 inst e4[31:

il inst e4[31:

i@ inst wb[31:

il inst wb[31:

pBOOE 93DER2B3 @3FFE333 B

03DEOZE3  \03IFFE333 )66

B3DEB2B3 @3FFE333

B3DEGZE3 |A3FFE333 |6

03DEGZB3 B3FFE333

oD D D DD D oD D D D@D @
O S S

- TR (BB R ER) H, EnuliE ST XM B B— %84 0B A i Hifu_aln_ctl 78 %0 (ifu i0 instr =
0x03de02b3) , #f 2% it 7 Fo g iz A HL it 1 (ifu_il_instr—OX03ffO333) .

Imagination K211 %] — RVfpgascit14: 45 H K
Jf4:2.0 — 202244 F
© Copyright Imagination Technologies 5
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- fERMt, PIRTR 4 CAE R R Sidec_ib_ctIf ISR B 5 — kAR SR KO Ak AT (dec_10_instr d = 0x03de02b3) ,
BRI P A S HUT (dec i1 instr d = 0x03ff0333) .

- fERiHH, $B—%muliE4 CfE i dec_decode_ctHEL M B (10 inst el = 0x03de02b3) . fHE —Zkmulif4 1525
T BTG R B R T JCVEAE 3R, BRI B B 28 — DT BN 7 — M i1 inst el = 0x00000013.
UbAh, ST IEERO CAE BRRLP BORE I, 58— kmul S/ IC S [ %@ % : dec 10 instr d = 0x03ff0333.

- fERWIF2H, B Fnul SBAER RIS S R IMAT B (10 inst el = 0x03ff0333) , % —%kmulffA LR BIM2R B

- fEEMi+3EI+6T, PiskmuliR KL, HEIRSH B .

5% MIBRIEA A5 Mnopta & I I SweRV EH1 SR (ML RETHEER B A R HEME AT, CIRCIIELARESE) , Wskls
MR, B2 EE, FESR GG MRENESR.
BRGNS, LRSI BEAR R Fr b & REAE IR AR AR AN B 0 ARG R RS O 45 2R

Imagination K211 %] — RVfpgascit14: 45 H K
J§iA2.0 — 202244
© Copyright Imagination Technologies 6
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CounterG
nceCounterGet (

TERMINAL
> Executing task: platformio device monitor <

ult, direct, hexlify, log2fi

= 131070

IPC = 458000 / 262000 = 1.748. |PCLLHEAE(E /N—r5, FNE —Zkmults & B T850 B Bissfe— AN, anseib A prik

AN RIATIR BEACRDIR Y, AE P 2 mulds & Z M AT ZR 5] R, RS EAHIPC, DRUMBAME AT 4R 2357 T 4B RS

REPEAT:
t2, ze¢
to,

rl
Ly

tl,

to,
1,
REPEAT
OUT:

Imagination K211 %] — RVfpgascit14: 45 H K
J§iA2.0 — 202244
© Copyright Imagination Technologies 7
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jug, default, direct, hexlify, log2fi

rl+H ---

IPC = 458000 /229000 = 2

f£55: X1 [RViogaPath)/RVfpga/labs/Lab14/MUL_Instr_Accumul_C-Lang#fit 7 CFEFF (fPlatformlOMi H , MCHEF T 2G4 b p§
RN A

- sMbCHE.
BT A B . WS, CRATERZE AL TR

- i HISweRV EH1H Rt IPERETHELE I E A R A A, SRR LA , Wmskis 11 k.
FE P2 I RS, FMECE SR E T R EmE .

- MIRISC-VILgwif & QI — MHAARFE P R L 5 CRRA ATl . R B4R &I L3RS A f£IPC.

. ZEECEEF H UM RISC-VI RIS 45 R 5 IR AR P dt 4T LA, ik, iR platformio.inidh (LA 47 :

build flags = -Wa,-march=rv32ima -march=rv32ima
BEN:
build flags = -Wa,-march=rv32ia -march=rv32ia

XFEAE AT M RISC-VY PR 4, TR A Hph e #EAT 0 K.

Imagination K211 %] — RVfpgascit14: 45 H K
JRA:2.0 — 20224F4 J
© Copyright Imagination Technologies 8
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- CHER UFRAICS) -

Imagination K211 %] — RVfpgascit14: 45 H K
J§iA2.0 — 202244
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00P0BAd8 <Test C=:

80100793
@GBB@DH_

= E N 0

00178793
= 48c70733
PRe686b3
0010737
ffe70713
fef752e3
0e06e8513
BEORBOGT

c
eo
e

- CEFMIA:

Signals Waves
Time

dec i@ pc d ext[31
dec 10 instr d[31

dec il instr d[31:
31

a[31
b[31
out]

- B

Imagination K211 %] — RVfpgascit14: 45 H K
JRA:2.0 — 20224F4 J
© Copyright Imagination Technologies
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11 a5,1

1i a3,e

mul a4,a5,ad

mul az,a5,al

addi a5,a5,1

sub a4,a4,a?z

add a3,a3,ad

lui a4,0x10

addi a4,a4,-2 # fffe < sp+Oxc386=>
bge a4,a5,e@ <Test (+0x8=
mv ab,a3

ret

36700 ps

FFE78713
FEF752E3




Imagination
university programme

= pspPerformanceCounterGet (

ounterGet(

TERMIMAL

> Executing task: platformio device monitor <

MulCom = 13166

IPC = 524000 / 327000 = 1.6.H1 T 5256154 85 70 Hr FIRAWE I B [y, — 2L &%

- CHERALT
[RVfpgaPath]/RVfpga/Labs/RVipgalabsSolutions/Programs_Solutions/Lab14/MUL_Instr_Accumul_Assembly

Imagination k211Xl — RVipgasiit14: 45K E K
J§iA2.0 — 202244
© Copyright Imagination Technologies 11
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1i
1i
1i
Tui
addi
add t

addi t2,t2,1

sub t4,te,tl1

add t6,t6,t4
,a2,led <REPEAT>
, 10, Zero

Mul
printfN
printfi
printfN

printf

while(1);

TERMINAL

> Executing task: platformio device monitor <

ault, direct,

by Ctrl+H ---

Imagination K211 %] — RVfpgascit14: 45 H K
J§iA2.0 — 202244
© Copyright Imagination Technologies 12



@ Imagination
university programme
KA RARR, BV AR

JE BRSO > — p, RN T sh g RE T g ARAS LU AR SR 1) 2 126 28 3R A3 T R AR R T
RLHBE D —

HAl Tz 0 T Iy 3R BRI -

12

REPEAT :

, t4
» REPEAT

, ZEero

Imagination k211Xl — RVipgasiit14: 45K E K
J§iA2.0 — 202244
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Imagination
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printfN
printf
printfn
printf

while(1);

> Executing task: platformio device monitor <

debug, default, direct,

ed by Ctrl+H ---

KA EE RAE,  BONFE T A

FFGEACH JE 3% = 196800 / 65500 = 3

R A . BIXIEARITE A% = 393000 / 65500 = 6
IPC =393/197 = 1.994. &A13:48 T HIEIPC.

- BIEMYE:

Imagination K211 %] — RVfpgascit14: 45 H K
J§iA2.0 — 202244
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while(1);
b

TERMINAL

> Executing task: platformio device monitor <

debug, default, direct, hexlify, 1

it -
ouit- ctrisc | M L L 0 by Ctrl+H ---
5

KA EE RAE,  BONFE T A
AW ZIRZ . X4M52)0.3M.

EAMEZIREZ . X3ME5£)0.5M.
CPILIE R 4 .

KRIEAZ RIS

f£%: BREIHHRET, BHEAnuliE LS EHNF K 1wiEd BPXDCCM) o RIAEEH] 5 A H 4 o 40 BT I 45 44 1B I AL LUAR Bl 77 20 B
EBE

Imagination k211Xl — RVipgasiit14: 45K E K
J§iA2.0 — 202244
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imagination
university programme

28108 ps 282008 ps

Signals Waves
Time
cl

dec i@ pc d ext BEBBELZC pE134  |APEREL3C (EREEE144  [EPEEEL4L

dec i@ instr_

dec il instr_
i@ inst el
il inst el
i@ inst e2

[31
d[31
d[31
[31
[31
[31
il inst e2[31
[31
[31
[31
[31
[31
[31

FCERROES

FCABBBES

BEEZA30 BE ] BE0EEE13

FCRBBBES

BR424303 BOEEEE13

i@ inst e3
il inst e3
i@ inst e4
il inst e4
18 inst wb[3
il inst wb[3

FCOOROE3

peoeea13

FCOER0E3

BeDBen13

k
el =
0]
0]
0]
e] =
0]
0]
0]
0]
0]
0]
]
0]

FCABBBES

IEBRATAE AT E B B R, PIESRRINAT N 5 P2 S multis & 47 8 72 AR A .

% £ H CHTHENL EEEEeH ) Bk FE . {3 fFtest_NonBlocking.tcl (1£
[RVfpgaPathl/RVfoga/Labs/Lab14/LW _Instruction_ExtMemoryh#4t) . #di JLIk “Zoom In” (LK)  ( ) ##%60120 pS.

B 2 TS AT SRS,

‘E% K6 B CIEFHZERBO 513 E4F R 7 FHEERED #ATHE. BIMEBFENITHARES.

Imagination K211 %] — RVfpgascit14: 45 H K
Jf4:2.0 — 202244 F
© Copyright Imagination Technologies 16
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AR -

| A% BT BT R ST 6 T 0 BT LU AR R S S AR O EU IR AR

ARPRREE -

£%: HHSweRV EH1H AL B THECER I B AR I FM A, SRS LAEESE) , w11 k. EorEeh i EE,
JIIER BTN ? R R
R B R 5 A 3R B D PH 2 3 N R A5 1 4 R AT HEARL

JERH ZEEE -

pspPerformanceCounterGet (
= pspPerformanceCounterGet (

printfNex = ", cyc end-cyc be
printfn s(' i %d", instr end-instr beg);

printfNexys("Mu ", MulCom end-Mul beg);

while(1);
TERMINAL

ize, debug, default, direct, hexlify, log2fi

i CEtri+T | Help: Ctrl+T followed by Ctrl+H ---

s = 1245717
structions = 2490435

Imagination K211 %] — RVfpgascit14: 45 H K
J§iA2.0 — 202244
© Copyright Imagination Technologies 17



Imagination
university programme

T IERHZE 2%, KB HIIPC (IPC =2490/ 1245 =2) ANFAIPC.

printfn
printfn
printfn

TERMINAL

> Executing task: platformio device monitor <

ault, direct,

TRHUNE, EIERZE 2 M IPATIE, PO E 248 27 LA AR B S s . D JOETS R i ] 11X — 5

Imagination k211Xl — RVipgasiit14: 45K E K
J§iA2.0 — 202244
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Signals Waves

Time

63508 ps 636 5 63708 ps 63808 ps

clk= 1 1T 1 1
dec_i® pc d ext[31
dec_i® instr d[31
dec i1 instr d[31
lsu_rsl1 d[31:
lsu_offset d[11
rsl dcl[31

offset dcl[11
full_addr _dcl[31:0]=
lsu_axi_arvalid=

lsu axi araddr[31:0]=

lsu_axi rvalid=

lsu_axi rdata[63:0]= [ENEENEENS + [CA11AB1EBADCABLE
dec_nonblock load waddr[4:08]=
dec_nonblock load wen=
1su_nonblock load data[31:0]=
waddre[4:0] =

wend=

wd8[31:0] =

waddrl[4:0]=

wenl=

wdl[31:08] =

waddr2[4:0] =

wen2=

wd2[31:08] =

)

1. O EH DLRAETT R b e [F] — A BELISE IE K W 2K L VT fE 1R 2 (AT DL e BRI S5 M SR B B U AR 1R S AR R AL ) 2
[ AR A SR B R I ERE ZE 3 o MIBH ZE 28 4. AT DUE A LA A7 B 3R I PlatformI OTi H -
[RVipgaPath]/RVfpga/Labs/Lab14/TwoConsecutiveLW _Instructions.

T IR SR H
210: 00022303 1w t1,0(t0)
214: 0042a303 1w t1,4(t0)

Imagination K211 %] — RVfpgascit14: 45 H K
Jf4:2.0 — 202244 F
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- fiE:

Waves

L
W
1
7]
"

Time 64906 ps

e
=~
— =

]

dec 10 pc d ext[31
dec i@ instr d[31
dec i1 instr d[31
i@ inst el[31

il inst el[31

i@ inst e2[31:
[31

[31

[31

[31

[31

[31

FFFEBEL3

FFFEBEL3

il inst e2
i@ inst e3
il inst e3
10 inst e4
il inst e4
10 inst wb
i1 inst wb[31:
waddre[4:0] =
wene =i

wdd[31:8] =

FFFEBE13

FABEL4E3
FFFEBEL3

S o D D DD DD DD D@
T
I

FFFEREL3

HFL/SEET A B R, 5 2kIW TN, RT3k T8 A B P 25 IE Simulig 2 1B T .

- FEIF AR AT

Imagination k211Xl — RVipgasiit14: 45K E K
ffA2.0 — 202244 /1
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TERMINAL

> Executing task: platformio device monitor <

3 8,N,1
ri+T | Help: by Ctrl+H ---

IPC =262/196 =1.33

PR SR A -
210: 00622023 sw  t1,0(t0)
214: 00622223 sw  tl,4(t0)

- fiE:

Imagination K211 %] — RVfpgascit14: 45 H K
J§iA2.0 — 202244
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V5

o
-
7]
._'.-,

Time

MY
o~
— =

I

dec i@ pc d ext

dec i@ instr_

dec il instr_
i@ inst el
il inst el
i@ inst e2

[31
d[31
d[31
[31
[31
[31
il inst e2[31
[31
[31
[31
[31
[31
[31

FFFEBE13

B FABE14E3

i@ inst e3
il inst e3
i@ inst e4
il inst e4
10 inst wb[3
il inst wb[3

BEE2AZZ3

FFFEBE12

FABEL4ES poEEEOs  |BBRIABZI

FFFEBEL13

oD D D D D D D D @D @ @
e e b et et b b b b b b
1]

FFFEBE13

HTL/SEE T LR B R, 55 2kswAb AU/ ], SRADL T3l i T8 AL B P 25 Bimuldis & 11 T
- PR AT

Imagination K211 %] — RVfpgascit14: 45 H K
JRA:2.0 — 20224F4 J
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pspPerforman nterGet (
pspPerfo ounterGet(
spPerformanceCounterGet (

CounterGet(
ounterGet(
1ceCounterGet (

while(1);
hi

UTPUT DEBUG CONSOLE TERMINAL

> Executing task: platformio device monitor <

, debug, default, direct, hexlify, log2fi

ed by Ctrl+H ---

IPC =262/196 =1.33

2. (LUTFHARET (I FHARG R FIET)  (RISC-ViRA, [FZPatterson & Hennessy ([HePa]) ) #/17452/4.22. )

HE FHEMIRISC-VILgwiE = H B
sd x29, 12(x16)
1d x29, 8 (x16)
sub x17, x15, x14
beqgz x17, label
add x15, x11, x14
sub x15, x30, x14

A TR SweRV EH1ALHE 8B HON R —Mefta: (CEARS MBI o ERXFHIL T, BT HEE - KIEL

Al — A X 5 — SRR L BUE R, MRS E S

a. ZHlR/KEECLER IR ESweRY EH1AbHE 28 13X — AR AR A o (19 A7 B #7422

Imagination K211 %] — RVfpgascit14: 45 H K
JRA:2.0 — 20224F4 J
© Copyright Imagination Technologies
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A
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b. M E, At AR Kk L4544 B B 51 S (1 2 {5 /nop 1 £ & ?
C. R WLBERME AL HIXF A B R ? WL B, s AR R A IHnop K R A B 1S . RE S X IX AP 544 B I AT A [F
BefE? BT, EHUATE. WRAR, HRHRE.

l

ARPERE -

BYSRA - PRAE R BUPS 2K IR AT D IVE &

A WL diviE Q3T 5 LI 12 X EOR-Z AR S AT W USRI /L. B B S PKER I BUHR UL, T iElfs (R FESEE11
FIF=XD, divig&H —MHONdiv_pkt tIFFELEA, JFHiHtdec_decode_ctlt & X 7% hdiv_plIfEs) .

AFRPEREE

£%: EkKHexu_div_ctlf)Verilogflid, TR RRE. ok, BESH{ETdiv _stall. finish earlyMlifinishHIsZm. £
NIRRT R R ), AT LA B O BRIE BT B LI E IR) BRi B TT R B B VE BT

AFRPEREE

| %% WX AT3200{H (0x03de42b3F10x03f4333) & At MRISC-VAM (i 4 div 0, 3, tafildiv t1,t5, t6.

0x03de42b3 -> 0000001 11101 11100 100 00101 0110011

funct7 = 0000001

rs2 = 11101 = x29 (t4)
rs1=11100 = x28 (t3)
funct3 =100

rd = 00101 = x5 (t0)
op = 0110011

Imagination K211 %] — RVfpgascit14: 45 H K
JRA:2.0 — 20224F4 J
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0x03ff4333 -> 0000001 11111 11110 100 00110 0110011

funct7 = 0000001
rs2 = 11111 = x31 (t6)
rs1 = 11110 = x30 (t5)

funct3 =100
rd = 00110 = X6 (t1)
op = 0110011
>k I DDCARVIf 3% B:
31:25 24:20 19:15 14:12 11:7 6:0
funct? rs2 | rsl |funct3 rd op | R-Type

oo s ez e Iowesction ____Toswitin_____opeinn__

(0110011 (51) [100 |uuuuuu1 [R |du 51, rs2 |dwlde(5lgned} lrd = rsl / rs2

Imagination K211 %] — RVfpgascit14: 45 H K
JifiA%2.0 — 20224F4 /1
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Name Register Number Use

Zero x0 Constant value 0

ra x1 Return address

sp x2 Stack pointer

ap x3 Global pointer

tp x4 Thread pointer

t0-2 x5-7 Temporary variables

s0/fp x8 Saved variable / Frame pointer
sl x9 Saved variable

a0-1 x10-11 Function arguments / Return values
az2-7 x12-17 Function arguments

s2-11 x18-27 Saved variables

t3-6 x28-31 Temporary variables

| % fEE OIS O 0 B A, DUHEAT A ST

BT 2 ISR 6 141 530 .

| A% B E0% TS IR SEALE I O 07 EUIAT L. ARAE 7 B N(S 5 DA R0 BT IR HAR

AP -

f£%: I HSweRV EH1H SRR RETHEER I E AR F4E A, CIRIMIBAMRNES) , MR ATR. EATEIOF M S,
ISR B RGN MRENESR,

Imagination K211 %] — RVfpgascit14: 45 H K
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REPEAT:

TERMINAL

> Executing task: platformio device monitor <

, debug, default, direct, hexlify, log2fi

by Ctrl+H ---

CPI =4910000 / 393000 = 12.7% f& B FRi5 128 5 KA 7 344 F ok AT, T HAth 3545 75 BN AW CLTh 2 fevs T A s, it
A FES TN T : E34 + 34 + Vo + Yo+ Vo + Vo NN IT651E4S > CPI=70/6 =11

| % SR ER B RBRIRRE, TR TEh 45 S0 IS SLE AR . S 07 SRR s B B 9.
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globl Test_Assembly
Test_Assembly:

2, BxFFFF

, Bx8

zero, REPEAT

Signals
Time
clk=
dec 10 pc d ext[31:0]=
dec i@ instr d[31:0]=  [ENZF:E
dec_il instr d[31:0]= [EEEEEE]
div stall=
i0 block d=
il block d=

dividend[31:0] =
divisor[31:8] =
out[31:0] =

to=

t1=

BUE, BRI RZ54 A
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spPerformanceCounte
DivCom end = pspPerformanceCounterGet(

D 41 [ while(1);
i

E TERMINAL
> Executing task: platformio device monitor <

, direct, hexlify, log2fil

DivCom = 131870

ETHEGNRIZEHEKNNEgE TR, CPItRE/N TIRE (BAFMZIN2) .

f£55: U2 [RVipgaPath)/RVfoga/labs/Lab14/DIV_Instr_Accumul_C-Lang#R:CFLRF [IPlatformlOMi H , HLCHER T ZNAE3R o g 7 5
ERINY AP 2t N

- ohCRERF.
- PO R EEA BEILEA. HER, CREFEREEMIHIEI THi%.

- i fiSweRV EH1H LI PERETH AR B AR U SAF R, CIRACIITRQFRIESE) | WsEm 11 pnik.
ORI G, FMECR BRI mREmEs.

- MIRISC-VIL%i# 5 G — ML EEFP 4 2 5 CRRA HEAT HLE
- ZEECEEFH UM RISC-VI IS 45 R 5 IR AR P dt 4T LA, i, iR platformio.inidh (LA~ 47 :

build flags = -Wa,-march=rv32ima -march=rv32ima
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BEHN:

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

XFEAE AR HRISC-V MY IR S, T2 H Al s S AT 0 B

- CHEF UERAICS) -

2+ (b-c);
=B5535) ;

8: 00100793 i as5,1
dc: 00000693 1li a3,0
ef: 02754733 div a4,al,a5
ed: @2T5ce33 div az,al,ab
e8: 00178793 addi a5,a5,1
ec: 40c70733 sub a4,ad, a2
fO: 00e686b3 add a3,a3,a4
f4: 8010737 lui a4,0x10
§: ffe70713 addi a4,a4,-2 # fffe < sp+Oxc386=>
fc: fef752e3 bge a4,a5,ed <Test C+0x8=>
100: 00068513 my ab,a3
184: 0608067 ret

pREEREAdE <Test _C>:
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- CEFHIA:

Signals Waves
47208 ps 47308 ps 47460 ps

Time
clk=
dec_i@ pc_d_ext[31:0]=
dec 18 instr d[31:0]=
dec il instr d[31:0] =i
div stall=
i@ block d=
il block d=
dividend[31:0] =
divisor[31:0]=
out[31:0]=

- TR
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TERMINAL

> Executing task: platformio device monitor <

debug, default, direct, hexlify, log2fil

FLEHE ===

- CHwERALT
[RVfpgaPath]/RVfpga/Labs/RVfpgalabsSolutions/Programs_Solutions/Lab14/DIV_Instr_Accumul_Assembly
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add t5,al,zero

div t@
div t1,
addi t2,t2,1
sub t4,te,tl
dd t6,t6,t4
e4 <REPEAT=
0,t6,zero

str
beg) ;

TERMINAL

=a=cUting task: platformio device monitor <

Imagination k21 — RVfpgasiiii14:
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SRS KA, EOARER A
A > — p3, RUONTFBhgn R TR A LU AR 2R I e 28 AR A T R AR AR R 1
B MED— .

- BEIEMYRE.

nterGet(

nterGet(
unterGet(

TERMINAL

> Executing task: platformio device monitor <

5912
20416639

SRFZE A, EOFEFHHHE
A ZIRZ. 418M5414M,
TRABMEZIRE. X20M5450.5M.
CPIFLE T 47 .

RIEAZ BRI
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H£%: 7ESweRV EH1H, divig4RFHER . BEutBEEL R ZEdiviES.

S5 FISweRV EH1ALBE 88U IN 2 —MERikds,  LUEIEBII -Gt P 2% diviR 2 T BUFT T .

ARPBRRE -
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