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g THBR

gy T RAEE SGHHE MG, {Lads. BERAS. FraX gt m i C/C++ BB AT HAT SCrR
B AR, A L Gaidel i ARSECCUFRO AL TS, AFE: AT TEIRT . RS L JEAR AR AE .
ABJBESEARFE G C/CH+ IEFIRESR GNU ¥ FEREEMNE (i SO 75 5 bR -std=gnu89 m-std=gnu++99)
W, iR A RIS WS B, ARSI IT A8 XL A PR SCOAATE TR E0E AR . i asiin)E TARRE
RS HARHLA I g AAS, Hetn: Al CSKY 231 k810 MIL4uA . SR A5 BVl g R g it A4 BUr I g AR A VT 4
FIARARD . i T BTSRRI, S8 5 B B AR 2 A FAR SR A TS A . S It S AR i
—ANSERERYATRAT S = R A TR IR A H G .

Source Code (filename.c)

l

Preprocessor

l

Compiler

l
Assembly Code

l

Assembler

l
Object Code (filename.o)
+

Libraries

l

Linker

!

Executable (a.out or ExecutableName)

B 1.1 gmiseae i AR VE SO AL BRI AR
AET T-HEAD AWE T HEE, BIEET GNU THET 4, Hh—844) CSKY #51 CPU, 5 —£41%f RISC-V
% CPU., Tl gt fEA P rEE GCC/GH+, IE4mds i GNU as, #8444 GNU Id,
AFEALE U TLAH
o T ALK, LHRAIET LK
o A ik I

o BILHHZE. MR EEEM




@ T BT RIS

1.1 TCHBEERAS . APl 5 R
UG OSKY FITHEEM & ANART GCC 6.3 1%, RISC-V FIITHERLT GOC 102 7%, THEH0IL
IRAFRHZAN 4 11 BR, SR C AR LR 2 12 s, 6 Ot BRI SHFIN %2 13 B, Alillid

eI -std=[if 5 RifE 24 FR] Bl SR

% 1.1 THEESR

CPU &7l BiRRZFES | CE TEEBMRAE ZRRA BFRATE
Zik 600 &4 | elf minilibe | csky-elf- pin
linux glibc csky-linux-gnu- csky-linux-
uclibc csky-linux-uclibe- csky-linux-
ZHk 800 &4 | elf minilibe | csky-elfabiv2- csky-abiv2-elf-
newlib csky-noneabiv2- 7
linux glibc csky-linux-gnuabiv2- csky-abiv2-linux-
uclibe csky-linux-uclibcabiv2- | csky-abiv2-linux-
ZEk 900 R4 | elf newlib riscv64-unknown-elf- T
linux glibc riscv64-unknown-linux- | Jg

1EfR-:

L OHRA T HARAR 2 i TS AR, A SOR e — T i) T R4 P21
2. HICRRUH, AT SRS T L RE R TR, AR —F T A2,

# 1.2: CIBFInMER:

CiES4RAE | CSKY | RISC-V
c90 yes yes
gnu90 yes yes
c99 yes yes
gnu99 yes yes
cll yes yes
gnull default | default

Z%ﬁfﬁ 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 2



@ T BT RIS

% 1.3: CH++ B FRE LR

C++ iB=4rA | CSKY | RISC-V
c++98 yes yes
gnu+-+98 yes yes
c++03 yes yes
gnu++03 yes yes
c++11 yes yes
gnu++11 yes yes
c++14 yes yes
gnu++14 default | default
c++17 no yes
gnu++17 no yes

1.2 jlEmisem

h T G TR AR AT IR BEA . ARTIF S/ G0 T80 B T 3 B B AR B 7 i AT BT,
) 2ATEINT RS GOC iy AT EZ S

1.2.1 Gkt
L. i g

-E
HIAT C/CH+ TR, APATIRSEMTEE T, AR AR e .

-fsyntax-only
W H T g s R PETENE UG A, AT IRZad A . s Il 5 100l A SRS
TFE C/CH+ IBEEIE, AT AR S0

-c
Hakgwieas 2 H AR 3ot GEMRIFEN.0 MSCHF),, AIMTIRZE MR

-S
i i H AR G A

-v
ERIEGRAS, IFEITH Mg mitnar e, Lot MBS a2 M HBSATHH K
SRR H 5% .

-HHH
I AALEETE gee fr 2 J5, THAES-v BIEML, H-v WERE, ZRTA IITLERH
ik, g, HEEIRR, FATEIIAT A FF AT AR IZ B AR U 2 g i3 1 G i i 2,
ET IR P I TIR E VER, IR gec HANRBIEA SR IR IVIAFE, goc &— D IRBhfEH
7, ATARCRFR G R E AR W CIBEERT R ccl, C++ B2 cclplus), 4
i (as) AEEREAR (1d) RSB FTHH D

-version

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 3


http://gcc.gnu.org/onlinedocs/gcc

@ FiH R RIS

BRI GCC MHiAS .
2. EE IR

-std
1% 16 T T 45 0 G R AR BT RE SCRF IR S AR R, M B0 Sk B R A 08 A W BRI T AR E 2
gnuI9(E%t CiEF) Al gnut++14(5%F C++ 15F) . HIRTF & E AT DU T2 BE I 58 i 40 3 28 1
FFRE AT

3. ks XS

-g
P TE H AR ACAD B2 AU B A AN ARG SRR B (BOAY dwarf 4%30) , fit gdb
PSR . e M TR IT A B, (8T AN I A BTl S . e R A i
R 5 AT
-ggdb
P A L AT A gdb KSR IEILE S .
-gdwarf
et L AT & dwarf B R IALE B
-gcoff
Pl gk e LB coft AU E .
-gxcoff
Pl nias LA gnu 9 FERL coff M HITRIF B

4. RS WA

214 G if s AT i A RS SCR R e, R AR IR SR BB TR SRR 8, SRde i A T2
U5 L AR FF 5 4 VM5 . 2 P MBS B BEAS W26 00 (fatal, error, warning), % th 41ROV W74
HEE.
-fmessage-lengt=n

VRS T4l Hh IS WA SR SR n DA
-fdiagnostics-show-location—=once

Pl i 2 A Ha th — YRS O (Y 52 W B il — 3O, R —3m) .
-fdiagnostics-show-location=every-line

FE i g AR MW L B e B B R R G4 179 5149).
-fno-diagnostics-color

P ikt A W E SRS .
-fno-diagnostics-show-option

Pt A A S W R BAR (5 B
-fno-diagnostics-show-caret

Pl gt A T AT SRR A AL

5. fLpkikmi

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 4



@ T BT RIS

ZISIETUE 5 H T R A2 i bR, S gan e A M AZ AT R e i DA R AP Ras A T, e
PATIEIREFF (loop unrolling), BH 75 W ik G S LL A0 g AN H FRSCERRI DN, AT H ey
RENS SIS AR BT T/ NN R R IR AR &
-00
GCC/G++ BN S, APATEATILAL AR D gmifimta), H &4 BRER .
-0 -01
CFASIETIUE SCRR] , 38 3 TR R g i AT s B R AL, TR s 20 RS K/ IVRT
PATHS R H BY .
-02
ZIETURE2x 5 75 2 2 i i T A R R IR B R AR P R T AR E TR, YER, Tl 2
B AR RN
-03
ZIEW TR 02 WA LS, FRMSTFEATHAMM L, AR HIRRIE R,
-Os
AR & T 5 A gFR AR BRI AT T, RATRRRID AR/ BXRSM
O2 JF/BRYAFFREI h 25 B o2 B H AR AU K/ D Ak S
-Ofast
ZIEIE TS AR A R A B A R PLs A TR R B AR, MAH EERRIE RN, R
e O3 H A DT .

1.2.2 {gudsmA

M RESAFF kK, B B e iobles . FFOA, A28 LB s, F T35 R S ik
W, FF%HFR AT CSKY 5 RISC-V L4249 % F- 0t

-g —gen-debug
AR s oA H AR AR A T S
-0

FRE i Y FARSCPRI SO RS BRIAK a.out

1.2.2.1 CSKY [ s ki

-march= 22
S E M CPU AR HARUES, G0 -march=ck803 ¥§-455 4% ga4 1, ck803 £&%1) CPU %
Frr$a4, TASHEN k810 £41 CPU 454 .
-mcpu=CPU %5
e ARy CPU FRMAE AL RS, s -mepu=ck803er] KFfE ) dspv2 $5%-.
-m{no-}ljump

Ff jbf. jbt. jbr 54 HARHUILE L A5 M MA LI, F595 A jmpi 54, BOAKM.

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 5



(@ FsLE R RIS

1.2.2.2 RISC-V {| 4i#Shra ki

-march= 2§y
ARSI CPU A HAR, W -march=rv32imac ¥545 M gnikan Az UL E e AL 15 &
£ (‘D 1588%). BTFEERSE (A 8598). EHESE (‘C 15454) 1Y 32 { RISC-V
%51 CPU iy H AR .

1.2.3 24l
AATKF CSKY HBIEAMAUA EiA R Mg A ASAE N, b i dA ARG T RISC-V., ATl bar.h

 bar.c WSS, barh SICFH A I—A244 0 int sum (int num) FRREL, [RIIRAE bar.c spSCBUFF 1% K%L bar.h
SCHEAA I

#ifndef BAR_H
#define BAR_H

J**

* PATEWEZEE, HEM 1 EME len thfn, WEBHANE len NFETF 0,
* R E 0,

*/

int sum(int len);

#endif

bar.c LRSI

#include "bar.h"

int a = 30;
int b;

int main()
{
b = sum(a);

return 0;

int sum(int len)
{
int res = 0;
for (int i = 1; i <= len; i++)
res += i;
return res;

}

AR W

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 6




@ T BT RIS

csky-elfabiv2-gcc bar.c -o bar

EARAOPITZIR, SAEWSCHFITER H R 45 bar MATHATSCHE, (I gemu-system-cskyv2 Bifildh
(A TRUIAT elf A% CAYSCPE) MEBBRLIIATIZ 3O, ARG i A5 R AR it e (G A S s iy
L) ERR.

ARSI RS st s AR SO A TR B H %2 B R ZE A include 33T, BUI T A HA R
TEAIRA S SCPHR R F Sk X P DL T BT A8 WA ANy A pmiAe BRSO, S 26 T R A Sk SO R H 5%

B B HE), TFPAEREF M SR L IE-E A gee Sl L ZMATHULBERIT] (Preprocessing),
[ gee HiFdr BN — NS IESCAFRA RS0 (B C IR SO, WERESCEZ C++, WJES08.1), il

csky-elfabiv2-gcc bar.c -E

i AR BSR4 0 bard, AU, ARIIEE, iR S 3 SO APORT R i) e 50mE PR 2 2 e R0 0 o7 2
MIMTSEBL C/Ct+ 15— N2 S B ol R S A0 S 7 W PR

int sum(int len);

int a = 30;
int b;

int main()

{
b = sum(a);
return O;

}

int sum(int len)
{
if (len <= 0) return O;
int res = 0;
for (int i = 1; i <= len; i++)
res += i;

return res;

TET N — 2 strp, i AR XA RIS U2 IR . B T csky-elfabiv2-objdump T.H XA iny H AR
R SACHZ 5, 53 50— BRI A BTy FO e [ i 4R 12 25-S BT, BERT gee Ziif e K s T 1IE 4 U A iy
B, A SR L g i AR A8 R A O AT AR . RAR i U R

csky-elfabiv2-gcc bar.c -8

AU SO bar.s FPENAAIT

#ATHAMIE, B% main BHHREDIEEREXHARRE

sum:

(T gk%E)

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 7




RHUFLRIES
(g L)
subi sp, sp, 4
st.w 14, (sp, 0)
mov 14, sp
subi sp, sp, 12
subi a3, 14, 12
st.w a0, (a3, 0)
subi a3, 14, 12
ld.w a3, (a3, 0)
jbhz a3, .L4
movi a3, O
jbr .L5
.L4:
subi a3, 14, 4
movi a2, O
st.w a2, (a3, 0)
subi a3, 14, 8
movi a2, O
st.w a2, (a3, 0)
jbr .L6
L7
subi a3, 14, 4
subi al, 14, 4
subi a2, 14, 8
ld.w al, (al, 0)
d.w a2, (a2, 0)
addu a2, a2, al
st.w a2, (a3, 0)
subi a3, 14, 8
subi a2, 14, 8
ld.w a2, (a2, 0)
addi a2, a2, 1
st.w a2, (a3, 0)
.L6:
subi a2, 14, 8
subi a3, 14, 12
d.w a2, (a2, 0)
1d.w a3, (a3, 0)
cmplt a2, a3
jbt L7
subi a3, 14, 4
1d.w a3, (a3, 0)
.L5:
mov a0, a3
(FIREE).
KA 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 8



@ T BT RIS

(8:EW)

mov s
1ld.w , (sp, 0)
addi s , 4

rts

TEN THRFEFPERERTTOL T, PR B SIFE-On(n >= 1) LA BRI P IatTIERE. LA TRIEgR A,
MATIF-02 W, WA AN T g AU 2 DU P B R AR NP AR AR, ]I & SRS 7, An1Ad -

#ATHARE, £% main BEMREIHFZREXNRARD

sum:
jblsz ,
movi , O
mov ,

.L9:
addu , ,
addi , , 1
cmpne ,
jbt
mov ,
rts

.L10:
movi , O
mov ,
rts

FRERIE, JFE-Os e, SASATFRIAXTEE, FEA g SR, 15 RORIR R .
ARy, A TUA T DA 7 YR A T I e DA G 198 45 1) i ) 25

1.3 Wil gds . BEREAS Lk

GCC PATIHEA L ST g . i L4, SERAE, Ea AshiRM BB, . ogar . SEReds . MR LENOLT,
TFEE TR AL, TN 2 1.4 Frid:

# 1.4 BAAUR 1L e
GCC %I R
-Wp (B0 1, 2402, ] | mFALEAEIESEL
-Wa (240 1, %80 2, ] | MiLgwdEESH

W1 [BHL, 2402, ] | RS H
-L [#47] A N s A R PR R AR

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 9




N T RERE A PR AR P OT S MTT AR, SRR I T IR ETE, K2 BT A S P it R4 i RE P A AL AL
il e, AT s MR VR RO UG R BB A2 (5 B, FTENE 5 TREFP T A5 T SR is Wi fE 5., &
TR E (error), Hi{5E (warning) FIEMEHCHUL (note).

KREFREENG CSKY RIIF RISC-V £5 THEE RIS W F R 251, F R0 01 T St R
WS EXHIS R Boltr B R (AR CSKY R 4mias2e 0], HRGEME M T RISC-V R 41%48) -
AREA W TILAE

o HIFBHREEER LR
o tHIFHLUE Bayikm
BE

o 12 pragma ARIZ G iz hliER 5 EEE L

o AT EArH4R 5 LS A0k R

2.1 GuikARaiit s B SR X
S5 PR B 2 5 R 0 ELRR K5 F e F B (2 B, e 2 o R
CRIEAYT, SEREATIT, T CRE) Pk, T AT S MR PRI AR 4 C SRR (2 GNU 5 3eiE)
BT BRI TR R KA R T B
2.1.1 RMEREA

PAITRACHS A Be (OCHE44 R bar.c) Al

int a;

int x = a;

AT shell fir&-4ii, -fsyntaz-only Pelil Jl T4 4 iFas ROAT R mal 1, AIMETE s OEAL AL A i

csky-elfabiv2-gcc bar.c -fsyntax-only

AT AR R RAE B

10




REFRIES

bar.c:2:9: error: initializer element is not constant

int b = a;

RAR SR B R A T s

bar.c:2:9: error: initializer element is not constant

DT

IR KA D
VL
DT BTN TS
R 2

2.1.2 ELBWiRA

/* Test function. */
foo(int *ptr)
{

ptr = ptr + 2;

return *ptr;

AT shell fir&-gi, -fsyntaz-only Pelii Jl T4 041 HAATRIm a1, AIMETE s e AL A o

csky-elfabiv2-gcc bar.c -fsyntax-only

AT AR R R AE B

foo.c:2:1: warning: return type defaults to 'int' [-Wimplicit-int]
foo(int *ptr)

B TR EAR SR IR AT s

S

foo.c:1:1: warning: return type defaults to 'int' [-Wimplicit-int]

| | e L A

— RABDHR-NEERER
| BEERERIHEE 1 5

_______________ REERERIHESE 147

- BEEREAERII foo.c

Zlu‘ﬁfﬁ 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 11
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2.1.3  HABSWI5 B KA

G ARhR TR H A S R AN, @R AR OL TR R I R R S, AR T R %
W BB . ST AN AR BOT TRt s oL, 72 R AU, main eRECHIRT T malloc sE7EME 2y
BE T 10 AR/ s TE], SRS S ER(EDY 1. TR, AU IFECA include<stdlib.h>.

int main()

{
int* ptr = (int*)malloc(10);
*ptr = 1;
return O;

}

f#i [ csky-elfabiv2-gee 4S8 N2 W5 B,

implicit.c: In function 'main':
implicit.c:3:20: warning: implicit declaration of function 'malloc' [-Wimplicit-function-
—»declaration]
int* ptr = (int*)malloc(10);
implicit.c:3:20: warning: incompatible implicit declaration of built-in function 'malloc'

implicit.c:3:20: note: include '<stdlib.h>' or provide a declaration of 'malloc'

M ERZWHEETTAEH, B T2 (warning) fFE 240, IF 1 note f5E., %15 510 % & WU & & unfi 5
include ‘<stdlib.h>’ F&E 1%,

2.2 Gk ISWG S e

T HETERATIRA T R, ST RAT BE R AR AT E TR I I A0 DU, , 8 5 2f DR A R U e ) ) A A7
TEALPE RIS o (R — 0 TF A & N e e AL AR R, T L B 2 2 it A 1 R I
15, it B IR RSt . MRS TR RE A R . i Tl — 1500, didnieft T— R BEIUOR B 2 12 KR
R, HH R E ) — T2 -Werror, B IIURF 2008 AT Y B 525 SO BHRAE BB R, AT G 12 DR Bt o

I, S e f— e peniia il gk e AL OB (5 8., SRR JF A T 2 Ry, SO 6T -Wall 2502 L
BB, I SAE A SRR, AREOAR KM CRURES 75 i HHE5F B T i A ) . Aid
A BT K 3 I R B 15 R B RO BT IR (G B R, e A e IR A - Wi (o SRy 3645 16 30111
4%, LAY BAY implicit-function-declaration) 5 e T S 4% E U455 B

FLb iy st AR T AR GCC A, SR G5 B Rm AR R . T # BT GCC 4
PR, AT DA - Whoxxx (xxx B BEINN) 44 7) SR KPIZIREEEE, 0 -Wnoimplicit-function-declaration

2.3 )l pragma AP Ay A PRI wE IR LR A

B 1 AT R ORI R AR IS TR B AR 2 A, kAR SRR i #pragma FALBBEIAE JFSCHE T PATE
MR GRS W E R R . BRICZ AN, EnT AL #pragma i il B & SRS IRBCE (R R, T DAA R0 5 ]

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 12
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i E B2 W

2.3.1 #pragma GCC error

PRI TR I A BRSO R B B SRR W S, AR SIRAS 7 By (X447 pragma-error.c):

#pragma GCC error "This is an error issured by pragma"

fiff] csky-elfabiv2-gee My 4iit, BRI REER:

pragam-error.c:1:20: 4£i%: This is an error issured by pragma

#pragma GCC error "This is an error tissured by pragma"

M ERERATAE H, #pragma GCC error W] DALE4 s RAGHH I ARE R . HE LR R R

2.3.2 #pragma GCC warning

RMT #pragma GCC error, warning Pl i T H MR LA ER) . HEXWEEFER, Bty —
Feo FARELAGTR ACH B BRI A% DL«

#pragma GCC warning "This is a warning issured by pragma’

{#iff] csky-elfabiv2-gee fy29mi%, WRAES(EEN:

pragam-warning.c:1:20: 4£i%: This is an error issured by pragma
#pragma GCC warning "This is a warning issured by pragma”

2.3.3 #pragma message

BN T — iR sE B W E B, AR B ERHR A E

#pragma message "message produced by pragma message directive”

fEH csky-elfabiv2-gee 4R, TRES(EER:

pragam-message.c:1:9: [ffif: #pragma message: message produced by pragma message
#pragma message "message produced by pragma message'

2.3.4 #pragma GCC diagnostics

IR =A #pragma T T RIS A HE S ITE R, (R0 T T 0 A 1 A R
PESCHFIE, 38 W A AR A B S I . o sE R AR TR, WA

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 13
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#pragma GCC diagnostic ignored "-Wimplicit-int"
bar() /7 BALAR WAL RERBEKINA Cint’ "
{

#pragma GCC diagnostic warning "-Wimplicit-function-declaration” // FF)3-Wimplicit-function-
—declaration N

int *ptr = (int*)malloc(sizeof (int)); VA XY 2

*ptr = 1;

#pragma GCC diagnostic error "-Wimplicit-function-declaration” // ¥ -Wimplicit-function—
—declaration 1EX45i% & 1

memset (ptr, 0, sizeof(int)); // ¥ warning TR 447

return O;

1] csky-elfabiv2-gee 4 th BN IZWHE R, WS R A5 B AT AR S B R P B - B A R A

implicit.c: ZEH# ‘bar’ ¥:

implicit.c:5:20: %4 : X FH K% ‘malloc’ [-Wimplicit-function-declaration]
int *ptr = (int*)malloc(sizeof (int)); /] B EL

implicit.c:5:20: %4 BRAFHENZEH ‘malloc’ FHE

implicit.c:5:20: [ff7¥: include ‘<stdlib.h>’ or provide a declaration of ‘malloc’

implicit.c:8:3: 4i%: X FHEHK ‘memset’ [-Werror=implicit-function-declaration]
memset (ptr, 0, sizeof(int)); // ¥ warning T4 4%iR

implicit.c:8:3: %4 : BAFHERNEEE ‘memset’ FHE

implicit.c:8:3: [ffy¥: include ‘<string.h>’ or provide a declaration of ‘memset’

2.4 Il T PR N E A A5 B e

2.4.1 LSRG SR

TP RFALFALEG UL T AE AR g eI 06, g i — 4%, tWR52m il oW fE RS AT, s A
it E BEC S S E BN R R .

1. -W
[EY R RS
2. —warn

NG & eaEps
3. —fatal-warnings

EESE N RER

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 14
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4. -Z

AR AR S F AR SO

Z%ﬁfﬁ 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 15



B Pk 800 R4 CPU ikt

ik 800 41 CPU ZHT CSKY (R RLEMFF KA IEE . AR ENHHE C. C++ S Y, WA S
CSKY (K RZHIM KRR A, W0 cpu et FRSH0EHE . 1A vdsp Ml dsp 84 intrinsic #21. PAJ minilibe
4,

ARFALE AR LA

o NIRRT L A0 7 ik

o JEAEMA

o bofTRER AT S 454

o LHIEZ AL

o wvdsp

o dsp

o minilibc

3.1 AbHRZRXE WIS N5 4

LHIFA] csky LR F ABI A, MRIEAER cpu B5, FEEFARMN gec THEEM T/ L, W 2% 3.1
v

2% 3.1 &Ph cpu XN gee T HAE

abivl abiv2
elf csky-elf-gce csky-elfabiv2-gee
linux/glibc csky-linux-gnu-gce csky-linux-gnuabiv2-gcc
linux/uclibc | csky-linux-uclibc-gee | csky-linux-uclibcabiv2-gee

AT AT gee TH, & M4E I THITSCREMIIE csky B9 cpu 5, FEMATHATINTF G4

csky-elfabiv2-gcc --target-help

IRFAEPATEE R AT ARE B AR M€ arch. cpu DARIF As B 6 kAL :

16




REFRIES

Known CSKY architectures (for use with the -march= option):
ck801 ck802 ck803 ck807 ck810 ck860 native

Known CSKY FPUs (for use with the -mfpu= option):
auto fpv2 fpv2_divd fpv2_sf fpv3 fpv3_hf fpv3_hsf fpv3_sdf

Known CSKY CPUs (for use with the -mcpu= options):

ck801 ck801t ck802 ck802j ck802t ck803 ck803e ck803ef ck803efh
ck803efhrl ck803efhr2 ck803efht ck803efhtrl ck803efhtr2 ck803efril
ck803efr2 ck803eft ck803eftrl ck803eftr2 ck803eh ck803ehrl ck803ehr2
ck803eht ck803ehtrl ck803ehtr2 ck803erl ck803er2 ck803et ck803etril
ck803etr2 ck803f ck803fh ck803fhrl ck803fhr2 ck803frl ck803fr2 ck803ft
ck803ftrl ck803ftr2 ck803h ck803hrl ck803hr2 ck803ht ck803htril
ck803htr2 ck803rl ck803r2 ck803s ck803se ck803sef ck803seft ck803sf
ck803st ck803t ck803trl ck803tr2 ck807 ck807e ck807ef ck807f ck810
ck810e ck810ef ck810eft ck810et ck810f ck810ft ck810ftv ck810fv ck810t
ck810tv ck810v ck805 ck805e ck80bef ck805eft ck805et ck805f ck805ft ck805t
ck860 ck860f ck860fv ck860v native

Known floating-point ABIs (for use with the -mfloat-abi= option):
hard soft softfp

csky cpu S HFOR, B EEAR L MM, a0

CK810 CEFHMIV  R2

| | | R:Revision 2: CPU W% — MR K
| | __ WEIGASE A-Z
CPU A A 5

S S JEAF A 25 S 4% 3.2 R

# 3.2: BRI OEAT RIS X
HRIESHEMNS | 2R BiHA
Crypto enhance | JI#HE R
EDSP DSP ho
FPU A
Shield PP
Memory enhance | fEf#IR
TEE AFIATIREL
VDSP i DSP

<|13l=zl=zl=|=|a

—AFOLR, FMIGIEFALE TR, W e -mepu $7EAHAY cpu P74

Z%ﬁfﬁ 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved.
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csky-elfabiv2-gcc -mcpu=ck810f helloworld.c

TEHLENEOUT, AT DA I —28 esky cpu FRPETFRGEIORM, Qi RS (T RO I RE -

csky-elfabiv2-gcc -mcpu=ck810f -mfloat-abi=hard helloworld.c

3.2 RAHEAN

F—EmWEANAT CSKY WAMERRLEN, ARG EARESENS I (CSKY CPU #5452 %

FMEYo B THAIRSEZIN, CSKY PE dsp 844, PIE vdsp 18048, —EFNIESH, HES I THEET.

3.2.1 dsp {44

dsp $5LHAPIE, 7250 dsp 1.0 Fl dsp 2.0, F54H CPU MR KA 4 3.3 Prs:

2% 3.3: dsp F§4EFN cpu XTRY K &

CPU RIS dsp ¥§ L M
ck803 &I ‘e’ SR CPU dsp 1.0
ck803rl DAL (5 rl) # ‘e’ #3Z5 CPU | dsp 2.0
ck804 %% CPU dsp 2.0
ck807 %% CPU dsp 1.0
ck810 %% CPU dsp 1.0

3.2.2 vdsp %%

vdsp FESLAME, 70 vdspvl Ml vdspv2, $54LEM CPU X KA 4 3.4 PiR:

% 3.4: vdsp F§HEF cpu WIXTI K &R

CPU BIE vdsp $ESEIRA
ck805 %71 CPU vdspv2
ck810 &7 ‘v’ &R CPU | vdspvl
ck860 R ‘v’ FR&H) CPU | vdspv2

3.2.3 FRARAHE

FRIESEA=E, 208 fpuvl. fpuv2 il fpuvd, FES4EH CPU MR RAM 2 3.5 Pn:

Zlu‘ﬁfﬁ 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved.
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% 3.5: PERARLEEA cpu B K R
CPU RIS FRIETERA
ck610 £54H ‘f7 F#RZH) CPU | fpuvl
ck803 RN ‘£ Fp%Ery CPU | fpuv2 FURSRERE AT
ck804 RFNH £ K45 CPU | fpuv2 BUKERETE &
ck805 RFNT ‘£ FRZEM CPU | fpuv2 HUREREEVE &
ck807 A f7 FRrZH) CPU | fpuv2
ck810 747 ‘f7 Fr%H) CPU | fpuv2
ck860 A4 ‘f7 FRrZH) CPU | fpuv3

TR AR T g i AR R0 R 2, BR TESINERSRY cpu 245241, BRI, BAA N 4o 4% 7]
53{/‘}‘ ,%JA)LH 4

3.2.4 CPU A MEERIEA 4

Al CPU RASA AR, Bk 2% 3.6 Fx:

# 3.6: CPU HYMRASMIEERE - HEM K2
CPU RIS | EAlE<T &R
ck803r1 TE ck803 JREFEAMEF NI T 1 mul.u32 mul.s32 mula.u32 mula.s32 mula.32.1 mulall.s16.s
ck803r2 IF ck803r1 EAliFgAEE i T : bnezad
ck803r3 | £ ck803r2 EAfiHE A PN T 1 divul divsl

3.3 Wl feli BB X AE A

YHIFATHLY cpu & SCRHE AR Rz TR, Wik gee HiFan kO BE O A8 S M (U IR? AT DARREE cshy
cpu e SR G LA RE T AR Y

csky-elfabiv2-gcc -mcpu=ck810f -mfloat-abi=hard helloworld.c

H AN F 2R AGEST ABL AN, Jid-mfloat-abi SEEEIUIEIT RN, 0L 400 (50
soft: (1 HkPFE AESE
hard: (OfEEFRT AEE

softfp: [f] hard Y65, (2S48, RIEENE B IT S 27

R H R AR, JRIFasN 2R A T2, -msoft-float 4[] F-mfloat-abi=soft, -mhard-float %[d] -
mfloat-abi=hard.

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 19
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3.4 L gif S gk

A BT e T T T S IR 3 F AR S, — e N A S

csky-elfabiv2-gcc -c AL HEXHE4] -o U BAR XX 4]

AFEALE U TLAH S
o JLHHIFLAN
o FRAFZIC 4 LI
o L#BTAIES

. FHBAN S

3.4.1 {LERAREA

L2 Mg MRS BRI AR, hI =%, WF:

> wAAMR BRIEFK 1, BfEK 2, -

Horp, SRR 28N 2 3.7 ¢

3.7 LGRS PRI E R 2R

BRIEEEE EEER il

W A WA, TN 550 & abs rl

vl 3 E SR frO-fr31 fabss frl

v2 JFE SR vr0-vrlh fabss vr0O-vrlb

v2 [ B A A Al b, abiv2 Hri qiRTHR ) BT R 237748 | vabs.8 vrl
ST R BUm AL I Ak | (rx, offset) Id.w 11, (12, 4)
ARG I NFE | (rx, ry << n) ldr.w rl, (13, 12 << 1)
Hik5 | A CREE bsr functionname

P A cr<z, sel> (%6 sel 4, % z SZ71E4s) mtcr rl, cr<0, 0>

W AT IX-TY, IZ** push r4-r11,r15

R T, HRBEE SRR A4 20, BT st.[bhw]. str.[bhw]. mter #5422 5h.

3.4.2  FRALPRI 4 S
LSO A28 C HEE2AES () #define. #include. #if %) FIERANG, EAHIZ5d Bk,
GCC BT SR SR 244 FITE R 75 T BT AL

o MEEAN (S) B, FORIFEE RIS R
o MEHRAN (s) B, FORAFRAELHHE AT LRI

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved.
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Fan— A R MG SO (test.S) HITR PR

#define P 2 /x5 CEFELE R, EEX

movi s

W gee WN-E BRI AT DARS 2 FAL P2 J5 B3040 SCIF, - iy FIA B SRR B -

csky-elfabiv2-gcc -E test.S -o test.s

A4 test.s:

movi , 2

Hfi: AN #include, #if 25 flinclude, .if ZRIETE—, #include, #if G C 1B T ZIHSFH TR FEAFAb L,
TM.include. .if %@ 4I5S R B gman b 3.

3.4.3 {LZfhin%

LHERF T, BRTILgIES, ST HES, WRSfE CPU LB EA XM S LT DAY R —
& 2t ORI =R oM L R VoE el i)Y R S oy e L L et

L Bk A0 HARHHEAR T4 24 S A BE AT &, S PR 4 & T 20 e U g
2. FF— LR L I AT A fA
3. C-SKY V2.0 Wil4 5 fedes C-SKY V1.0 BiL4i 152

L& h o % 3.8

% 3.8 LGS

ik ¥ RERES ik CPU
clre cmpne 10,10 ¥ C (= A7
cmplei rd,n cmplti rd, n+1 S RIVECH A S I LU A7
MNTHA/NT 5T
cmpls rd,rs cmphs rs, rd M EVECEA S R EL B A3
R TEETHRAENT T
cmpgt rd,rs cmplt rs, rd S RIBCE S LR 4T
M/NTHAERTET
jbsr label abivl: BhELE| TR e
bsr label
09
jsri label
abiv2:
bsr label

T TT4kEE

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 21
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®3I8-HEW

REFRIES

S

¥ REMES

CPU

jbr label

abivl:

br label
%

jmpi label
abiv2:

br label

ToA

o

jbf label

abivl:

bf label

oY

bt 1f

jmpi label

1:--

abiv2:

bf label (16/32 fif)
g%

bt 1f (16 {i7)
br/jmpi label (32 {i})
1:--

C il O B

Eat

jbt label

abivl:

bt label

9

bf 1f

jmpi label

1:--

abiv2:

bt label (16/32 fif)
g%

bf 1f (16 {i7)
br/jmpi label (32 {if)
1:--

C il 1 e

Eat

jmp rld

M REF IR A

s

neg rd

abivl:
rsubi rd,0
abiv2:
not rd, rd
addi rd, 1

eI

Eat

rotlc rd,1

addc rd,rd

HHERL I

rotri rd,imm

rotli rd,32-imm

7 RIEE IR AR

setc

cmphs r0,r0

e C fi

tstle rd

cmplti rd,1

M2 A7 e (2 R IE R

tstlt rd

btsti rd,31

IR A7 e (e TR

tstne rd

cmplnei rd,0

M A7 e (2 I B AL

KAT 2.2
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#38-4tm
hig< I REHES ik CPU
bgeni rz,imm movi rz,immpow WS EASIIEE imm [ V2.0
immpow A 2 ff] imm KE | B 1, Hf{iE 0
ldq r4-r7,(rx) ldm r4-r7,(rx) rd=(rx,0),r5=(rx,4), V2.0
r6=(rx,8),r7=(rx,12)
stq rd-r7,(rx) stm r4-r7,(rx) (rx,0)=r4,(rx,4)=rb5, V2.0
(rx,8)=r6,(rx,12)=r7
mov rz,rx mov rz,rx rzZ=rx V2.0
9 27 vz fll rx FRK r0~r15, N
Isli rz,rx,0 mov
1z B rx o r16~131, i
Isli
movf rz,rx incf rz,rx,0 M C N 0,rz=1x V2.0
movt rz,rx inct rz,rx,0 WM C M 1,rz=1x V2.0
not rz,rx Nnor Iz,rX,rx FprBE V2.0
rsub rz,rx,ry subu rz,ry,rx IZ=Try-rxX V2.0
rsubi rx,imm16 movi rl,imm16 rz=imm16-rx V2.0
subu rx,rl,rx
sextb rz,rx sext rz,rx,7,0 B orx B9SE—Ar, 9t V2.0
A5 RS 2
sexth rz,rx sext rz,rx,15,0 B orx s —AF, I V2.0
A5 JRs rz
zextb rz,rx zext rz,rx,7,0 W orx 15—y, It V2.0
TAF Y TS 1z
zexth rz,rx zext rz,rx,15,0 B orx 1S —A, 91 V2.0
TS R4 rz
Irw rz,imm32 movih rz,imm32_hil6 ek 32 SRR | V2.0
ori rz, rz,imm32_lol6 B
jbez rx,label bez rx,label orx FTE, MR TR | v2.0
bnez rx,1f
br/jmpi label (32 {if)
1eeer
jbnez rx,label bnez rx,label Forx ANETE, BEEET | v2.0
5 (950
bez rx,1f
br/jmpi label (32 {i7)
1: e
jbhz rx,label bhz rx,label & rx KTE, BERTRE | v2.0
% 52
blsz rx,1f
br/jmpi label (32 {)
1eeer
TT4hEE
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#38-4tm
thig< I REHES ik CPU
jblsz rx,label blsz rx,label 2 rx INTEETE, BT | v2.0
B THF
bhz rx,1f
br/jmpi label (32 1)
1eeer
jblz rx label blz rx,label 7 rx INTE, PR TR | v2.0
i} 52
bhsz rx,1f
br/jmpi label (32 {)
1: e
jbhsz rx,label bhsz rx,label 2 orx KRTPEETEE, BiEd | v2.0
o TR
blz rx,1f
br/jmpi label (32 1)
1eeer

3.4.4 WAFEINH

VMM & (10-r31) BOECREA , XS A B TAE—E mfs o0 MR L g AU T et A Atk . 0 32 3.9
2 3.10 fras:

% 3.9: CSKY ABI V1 277454

V1 FFHE | AlE Ei::p%

r2-r3 a0-al &2 4% 15%3% [Bl{H

r4-r7 a2-ab t%

r8-r13 10-15 PPt R A f - (o I o5 AR eR Bk R ORI AZ )

rl4 110/gb | fiRiapas & /FEas il PIC &35 4aim i) GOT ALk
rl5 Ir AR Mk

r16-r19 16-19 PRt SR & (T I 5 EAE R Ik R DRAFRIR T )
r20-r25 t0-t5 | frfifilmi A (60T R F5 2 E R Bk B LA AR )

r31 tls TLS Z¥1E#s
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%% 3.10: CSKY ABI V2 Ziffes il

V2 HEFHRE | A i

10-rl a0-al 142 /3R [ml

r2-r3 a2-a3 tE%

rd-r1l 10-17 PP R 5 (ol o) A E BRIk R R AT AR S )
r12-r13 t0-t1 FEAFIm A (6 IR T3 2 iR Rk AR R )
rl4 Sp fEfHRTRET

rl5 Ir it o] Hih:

r16-r17 18-19 PP R TS B (ol o) 5 A E BRIk R RAF AR S )
r18-r25 £2-t9 ettt Ees (6 R 2 R ECk R AR )
r28 rgb/rdb | ¥k data section JEHuhE /A& PIC 1&g i) GOT Fatuihk
r29 rtb Tifi# text section FHuhl

r30 svbr 1Efi# handler Rhk

r3l tls TLS Z515es

HWfif: S HAEAEE S U SN 2 AT DA VR I AR B B AN B R Bk R R A AR AL

3.5 vdsp

HHl, CSKY & RE5H LR AT) VDSP #5448, 4li@ vdspvl Il vdspv2, HHr vdspvl WJELE 64 (i Fl
128 IHFOLSE, dRikamil il Ii-mvdsp-width=<size> (BRIA 128) FEilA4: i HARARBI 2585 vdspv2 758k 128 fif.
ck810 i ff] vdspvl, ck860 Fl ck805 {#i il vdspv2.

Gk AR CPU BTN A i) H ARRET S 75 SCRF vdsp 454, Hor ck810 SZHF vdsp 1y CPU Sh:

ck810v, ck810fv, ck810tv, ck810ftv (H}l 810 {4 v 1) cpu).

ck860 3Z#F vdsp i CPU Jy:

ck860v ck860fv (EJl 860 {17 v [ cpu)

ck805 i CPU #[3#F vdsp.

HETHJUMIEN T, RiFssadmim g4

o [HEIZHERIERK

o TEAAL

o [ intrinsic pREL

Horp, RIPTARERAS FOACHAR R 5, TR =AU TR SRR 5. VR AT S AR TR R LA
[P

&/

ah
|
Wi

19

gl
T 0y S F ol WA 04 1 iR AN

ah
o
b

1%
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o MEIEHAIKARK
o JEIRACE R G E A5 A
o intrinsic AT G L AN

o wvdspv2 89 intrinsic 30

3.5.1 i Hdhi Ry

REFRIES

1) RO 2 2R S A A R A B R 2 b, BN R R SR int8x8_t FIRIUEN 8 (R ANE LA
o 8 MNICHRAMIRA, EMELIA 64 L. a2 AR s

> [(CEAAN T ELTIx[TENH_t

HAIeREA int, uint B float. M THEG|HKLMF csky vdsp.h, vdspvl. vdspv2 SCRFY ] SRS

311 . # 3.12 e

& 3.11: vdspvl 1) RS

vdspvl | 64 {if 128 {iL

int int8x8 t int8x16_t
int16x4_t int16x8_t
int32x2_t int32x4 t

uint uint8x8 t uint8x16_t
uintl6x4 t | uintl6x8 t
uint32x2_t | uint32x4_t

2 3.12: vdspv2 By W EEHEZA

vdspv2 | 128 {iL

int

int8x16_t

intl6x8 t

int32x4 t

int64x2_t

uint

uint8x16_t

uint16x8 t

uint32x4_t

uint64x2 t

float

float32x4 t

float64x2 t

3.5.2 1R RIGS BB NI 4 3 LN

TEBRINTEOL T 55 T H 2 -mfloat-abi=soft /softfp I, [ &2 S BORIR [ {E A7 ik 2 7 e 10 ik o

TFE e -mfloat-abi=hard I}, ] &) SRR [FHE A T 0 A7 A7 A4 o 1) B AU SRl 1 270 vr0-

vrd feid, M ERAMBHGE N 4 R, Rl R R RR SR R R R [l A A v0 Rk
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by ZN =1
(@ FsLT ST R IEE
3.5.3  IHiafiRIENA

G ORI R YRR, B R R A RS AT AL ity S AR X LR 1A UM Y T B 4
3.5.3.1 i PRI R

I He AR AR R 1) SCH AR 2
o Py AR e SRy, e

#include<csky_vdsp.h>

int32x4_t a = {1,2,3,4};

o AT, S AL, PRI R R R R,

#include<csky_wvdsp.h>

int al 1 = {1,2,3,4};
int32x4_t *ap = (int32x4_t *)a;

3.5.3.2 BB

C i MR RIRERE, W T 1 2R A S 2 it
HET, 1Rk SR s A s :

o A+

. Wik -

i ttﬁéﬁfq‘ >, <, !:7 >=, <=, ==

o BHLNEEAY: &, |, T

o Binafas: >>, <<

MR AR R R

#include<csky_vdsp.h>

int32x4_t a = {1,2,3,4};
int32x4_t b = {5,6,7,8};
int32x4_t ¢ = {2,4,6,8};

int32x4_t vfunc ()
{

return a * b + c;

}
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3.5.4  fAMMEALAE KN R4
PR SRR IRER R A IS . SR T LA PR, SRVE RS S ORFR (P i A 4
o Ui CPU ZFFfRIES
o ALZER-01 H#E-01 YL E, I HIMPkTi-ftree-loop-vectorize
(-O3 W BRI IR L1551 )
B0 T PR -

void svfunl (int &a,int &b,int &c)
{
for (int i = 0;i < 4;i++)

cli] = alil + blil; /* fFEEZEFE #/

WY CPU S0 128 I A fe S, TETFREIMUA )G, Bl AR Ot fs B A SR T 4 Db A QRS i s -

void svfun2 (int32x4_t va,int32x4_t vb,int32x4_t vc)
{

vc = va + vb; /x HEIZE x/

3.5.5 intrinsic PAELEE: 4y AN

intrinsic 3% 1A IR S MAREALRRF—2, WAs AP s« WERBS b LB « 7, B
g4 vmfvr.ud2 XY intrinsic 32 0 REZFRAL vfvr_u32. pREIISEORR mE 2570 f 78 2 B R Bos 26 2
JE, BlN$E4 vmfvr.u32 rz,vrlindex]|, ERITIEER R ) B AR T RIEH index PNITRMEIREN T E A4S vz o, IR
B vmfvr_u32 FEBNT :

uint32_t vmfvr_u32 (uint32x4_t a, const int32_t __b);

HA s~ 2002 uint32x4_t M, B TASHOE int32_t R, REIERE uint32_t FA.

3.5.6 vdspv2 1Y) intrinsic ;1

Hul, HLATILR CPU SZHF vdspv2 #5441 :

o ck860v ck860fv (H[l 860 115 v Y cpu)
» ck805 firg CPU

vdspv2 [IE9H 7 AR LA R
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(@ FsLE R RIS

o A, BRI H . e FeAbikiE H R 8 A4

$7) (MOV), TEBRAE. 123 1E154

o HA T RPRCE RIS

« LOAD/STORE #54

o R EARIKILER IS S

o FERiKIES

o EBM BET Y. o dgitikikia AR A

o FEEMIES

3.5.6.1 HERUmpkik. Lbikies
vadd.t && vsub.t

e uint8x16_t vadd_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vadd_ul6 (uint16x8_t, uint16x8_t)
e uint32x4_t vadd_u32 (uint32x4_t, uint32x4_t)
e uint64x2_t vadd_u64 (uint64x2_t, uint32x4_t)
e int8x16_t vadd_s8 (int8x16_t, int8x16_t)

e int16x8_t vadd_s16 (int16x8_t, int16x8_t)

o int32x4_t vadd_s32 (int32x4_t, int32x4_t)

e int64x2_t vadd_s64 (int64x2_t, int32x4_t)

>>> BEWH: WENE
BESH Vx,Vy, REME vz
Vz(1)=Vx(i)+Vy (i) ; i=0: (number-1)

e uint8x16_t vsub_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vsub_ul6 (uint16x8_t, uint16x8_t)
e uint32x4_t vsub_u32 (uint32x4_t, uint32x4_t)
e uint64x2_t vsub_u64 (uint64x2_t, uint32x4_t)
e int8x16_t vsub_s8 (int8x16_t, int8x16_t)

e int16x8_t vsub_s16 (int16x8_t, int16x8_t)

e int32x4_t vsub_s32 (int32x4_t, int32x4_t)

e int64x2_t vsub_s64 (int64x2_t, int32x4_t)

>>> BEYPH R
ik s%k vx,Vy, REE Vz
Vz(1)=Vx(i)-Vy(i); i=0: (number-1)
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vadd.t.e && vsub.t.e
e uint16x16_t vadd_u8_e (uint8x16_t, uint8x16_t)
e uint32x8_t vadd_ul6_e (uint16x8_t, uint16x8_t)
e uint64x4_t vadd_u32_e (uint32x4_t, uint32x4_t)
>>> BRPH: HELAFTY Rk
EESEEY R, HRmENE
B EHK Vx,Vy, REME Vz
Vz(i)=extend (Vx(i))+extend(Vy(i)) i=0:number-1
e int16x16_t vadd_s8_e (int8x16_t, int8x16_t)
e int32x8_t vadd_s16_e (int16x8_t, int16x8_t)
e int64x4_t vadd_s32_e (int32x4_t, int32x4_t)
>>> BHHW: HEARTYT Rink
EEEBRAKET R, HhkmEmE
‘& #H vx,Vy, REE Vz
Vz(i)=extend (Vx(i))+extend(Vy(i)) i=0:number-1
e uint16x16_t vsub_u8_e (uint8x16_t, uint8x16_t)
e uint32x8_t vsub_ul6_e (uint16x8_t, uint16x8_t)
e uint64x4_t vsub_u32_e (uint32x4_t, uint32x4_t)
>>> BRPH: HELAFTY BB
HESHEEY K, HRmERE
k5% vx,Vy, KEE Vz
Vz(i)=extend (Vx(i))-extend(Vy(i)) i=0:number-1
e intl16x16_t vsub_s8_e (int8x16_t, int8x16_t)
e int32x8_t vsub_s16_e (int16x8_t, int16x8_t)
e int64x4_t vsub_s32_e (int32x4_t, int32x4_t)
>>> BHWW: HEARKTY Rk
VRS EAKEY R, HAMERE
& 5% vx,Vy, REE Vz
Vz(i)=extend(Vx(i))-extend(Vy(i)) i=0:number-1
vadd.t.h && vsub.t.h
e uint16x8_t vadd_ul6_h (uint16x8_t, uint16x8_t)
e uint32x4_t vadd_u32_h (uint32x4_t, uint32x4_t)
e uint64x2_t vadd_u64_h (uint64x2_t, uint64x4_t)
e int16x8_t vadd_s16_h (int16x8_t, int16x8_t)
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e int32x4_t vadd_s32_h (int32x4_t, int32x4_t)

e int64x2_t vadd_s64_h (int64x2_t, int64x4_t)

REFRIES

>>> RPYH: MEFMLE
hnE S REBOLE B, BT HNR B R [ 3
B vz, Vy BEWASH, Vz BREE
tmp (1)=(Vx(i)+Vy(i)) [element_size-1:element_size/2]; i=0:(number-1)
Vz(i)={Tmp(2i+1), Tmp(2i)}; i=0:number/2-1

e uint16x8_t vsub_ul6_h (uint16x8_t, uint16x8_t)
e uint32x4_t vsub_u32_h (uint32x4_t, uint32x4_t)
e uint64x2_t vsub_u64_h (uint64x2_t, uint64x4_t)
e int16x8_t vsub_s16_h (int16x8_t, int16x8_t)
e int32x4_t vsub_s32_h (int32x4_t, int32x4_t)

e int64x2_t vsub_s64_h (int64x2_t, int64x4_t)

>>> RHEWH: mEFMLE
Bk RBTR A, % HNR EE 1 & K30
Bk vx,Vy EEANSH, Vz BREE
tmp(i)=(Vx(i)-Vy(i)) [element_size-1:element_size/2]; i=0:(number-1)
Vz(i)={Tmp(2i+1), Tmp(2i)}; i=0:number/2-1

vadd.t.s && vsub.t.s

e uint8x16_t vadd_u8_s (uint8x16_t, uint8x16_t)
e uint16x8_t vadd_ul6_s (uint16x8_t, uint16x8_t)
e uint32x4_t vadd_u32_s (uint32x4_t, uint32x4_t)
e uint64x2_t vadd_u64_s (uint64x2_t, uint64x4_t)
e int8x16_t vadd_s8_s (int8x16_t, int8x16_t)

e int16x8_t vadd_s16_s (int16x8_t, int16x8_t)

e int32x4_t vadd_s32_s (int32x4_t, int32x4_t)

e int64x2_t vadd_s64_s (int64x2_t, int64x4_t)

>>> BHEUH: \ERfE
ik vx,Vy EWANSH, V2 ZREME, U/S RTALHT
signed=(T==S); (WR#FILE U/S LR HEE)
Max=signed 7 2~ (element_size-1)-1 : 2" (element_size)-1;
Min=signed 7 -2~ (element_size-1) : 0;
If Vx(i)+Vy(i)>Max Vz(i)=Max;
Else if Vx(i)+Vy(i)<Min Vz(i)=Min;
Else Vz(i)= Vx(i)+Vy(i);
End i=0: (number-1)
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e uint8x16_t vsub_u8_s (uint8x16_t, uint8x16_t)
e uint16x8_t vsub_ul6_s (uint16x8_t, uint16x8_t)
e uint32x4_t vsub_u32_s (uint32x4_t, uint32x4_t)
e uint64x2_t vsub_u64_s (uint64x2_t, uint64x4_t)
e int8x16_t vsub_s8_s (int8x16_t, int8x16_t)

e int16x8_t vsub_s16_s (int16x8_t, int16x8_t)

e int32x4_t vsub_s32_s (int32x4_t, int32x4_t)

e int64x2_t vsub_s64_s (int64x2_t, int64x4_t)

>>> RHWH: mERFRE
ik vx,Vy EWANSH, V2 ZREME, U/S RTALHT
signed=(T==S); (WR#FELE U/S LA HEE)
Max=signed 7 2~ (element_size-1)-1 : 27 (element_size)-1;
Min=signed 7 -2~ (element_size-1) : 0;
If Vx(i)-Vy(i)>Max Vz(i)=Max;
Else if Vx(i)-Vy(i)<Min Vz(i)=Min;
Else Vz(i)= Vx(i)-Vy(i);
End i=0: (number-1)

vadd.t.rh && vsub.t.rh

e int16x8_t vadd_s16_rh (int16x8_t, int16x8_t)
e int32x4_t vadd_s32_rh (int32x4_t, int32x4_t)
e int64x2_t vadd_s64_rh (int64x2_t, int64x2_t)
e uint16x8_t vadd_ul6_rh (uint16x8_t, uint16x8_t)
e uint32x4_t vadd_u32_rh (uint32x4_t, uint32x4_t)

e uint64x2_t add_u64_rh (uint64x2_t, uint64x2_t)

>>> BHBEWH: k4 EW rounding FUE FH 4
&% Vx,Vy BHANSH, vz BREEME

round=1<<(element_size/2-1);

Tmp(i)=(Vx(i)+Vy(i)+round) [element_size-1:element_size/2]; i=0: (number-1)
(k£ R rounding BUE ¥4
Vz(i)={Tmp(2i+1), Tmp(2i)}; i=0:number/2-1

HREFREBMTFH V2 HREHL B

e int16x8_t vsub_s16_rh (int16x8_t, int16x8_t)
e int32x4_t vsub_s32_rh (int32x4_t, int32x4_t)
e int64x2_t vsub_s64_rh (int64x2_t, int64x2_t)
e uint16x8_t vsub_ul6_rh (uint16x8_t, uint16x8_t)

e uint32x4_t vsub_u32_rh (uint32x4_t, uint32x4_t)
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e uint64x2_t asub_u64_rh (uint64x2_t, uint64x2_t)

REFRIES

>>> RHWH: WMELRW rounding BLR F#H 4
Bk Vx,Vy EEANSH, Vz BREE
round=1<<(element_size/2-1);
Tmp (1)=(Vx(i)-Vy(i)+round) [element_size-1:element_size/2];
(k4 R % rounding BUE ¥4
Vz(i)={Tmp(2i+1), Tmp(2i)}; i=0:number/2-1
HERIFHEBWTFR V2 REH L B

i=0: (number-1)

vaddh.t && vsubh.t

e int8x16_t vaddh_s8 (int8x16_t, int8x16_t)

e int16x8_t vaddh_s16 (int16x8_t, int16x8_t)

e int32x4_t vaddh_s32 (int32x4_t, int32x4_t)

e uint8x16_t vaddh_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vaddh_ul6 (uint16x8_t, uint16x8_t)

e uint32x4_t vaddh_u32 (uint32x4_t, uint32x4_t)

S>> BHRH: Mk FHEE
Bi% Vx,Vy ZEANSH, Vz RREE,U/S HE 5
Vz(i)=(Vx(i)+Vy(i))>>1; i=0:number-1

T U, ABARELR, 4T S, EHAERES

e int8x16_t vsubh_s8 (int8x16_t, int8x16_t)

e int16x8_t vsubh_s16 (int16x8_t, int16x8_t)

e int32x4_t vsubh_s32 (int32x4_t, int32x4_t)

e uint8x16_t vsubh_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vsubh_ul6 (uint16x8_t, uint16x8_t)

e uint32x4_t vsubh_u32 (uint32x4_t, uint32x4_t)

>>> BHAH: WrFHEY
B Vx,Vy RRANASHK, V2 REEE,U/S AHF 5
Vz(i)=(Vx(i)-Vy(i))>>1; i=0:number-1

XF U, AHAEREH, T S, AHARALEH

vaddh.t.r && vsubh.t.r

e int8x16_t vaddh_s8_r (int8x16_t, int8x16_t)
e int16x8_t vaddh_s16_r (int16x8_t, int16x8_t)
e int32x4_t vaddh_s32_r (int32x4_t, int32x4_t)

e uint8x16_t vaddh_u8_r (uint8x16_t, uint8x16_t)
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e uint16x8_t vaddh_ul6_r (uint16x8_t, uint16x8_t)

e uint32x4_t vaddh_u32_r (uint32x4_t, uint32x4_t)

>>> BRI ik TR H BN
Bk vx,Vy EWASEK, V2 ZREE, U/S AFF
Vz(i)=(Vx(i)+Vy(i)+1)>>1; i=0:number-1

T U, ABAEELR, 4T S, EHAERES

e int8x16_t vsubh_s8_r (int8x16_t, int8x16_t)

e int16x8_t vsubh_s16_r (int16x8_t, int16x8_t)

e int32x4_t vsubh_s32_r (int32x4_t, int32x4_t)

e uint8x16_t vsubh_u8_r (uint8x16_t, uint8x16_t)
e uint16x8_t vsubh_ul6_r (uint16x8_t, uint16x8_t)

e uint32x4_t vsubh_u32_r (uint32x4_t, uint32x4_t)

>>> BHUH: Wk FHHENER
B Vx,Vy RRANASHK, vz REEE, U/S ARTI
Vz(1)=(Vx(i)-Vy(i)+1)>>1; i=0:number-1

XF U, AHAEBREH, T S, AHARALEH

vadd.t.x & vsub.t.x

e int16x16_t vadd_s8_x (int16x16_t, int8x16_t)

e int32x8_t vadd_s16_x (int32x8_t, int16x8_t)

e int64x4_t vadd_s32_x (int64x4_t, int32x4_t)

e uint16x16_t vadd_u8_x (uint16x16_t, uint8x16_t)
e uint32x8_t vadd_ul6_x (uint32x8_t, uint16x8_t)

e uint64x4_t vadd_u32_x (uint64x4_t, uint32x4_t)

>>> BBRWH: ¥ Rk
Bk vx,Vy RRASHK, vz RREME, 0/s HRTE
Vz(i) =Vx(i) + extend(Vy(i)); i=0:number-1
extend AT U/S KEZY RAEMFY RETRMLTH 2 £

e int16x16_t vsub_s8_x (int16x16_t, int8x16_t)

e int32x8_t vsub_s16_x (int32x8_t, int16x8_t)

e int64x4_t vsub_s32_x (int64x4_t, int32x4_t)

e uint16x16_t vsub_u8_x (uint16x16_t, uint8x16_t)
e uint32x8_t vsub_ul6_x (uint32x8_t, uint16x8_t)

e uint64x4_t vsub_u32_x (uint64x4_t, uint32x4_t)
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>>> BBRUH: ¥ RBE
Bk Vx,Vy RRAASHK, vz RREME, U/s HRTE
Vz(i) =Vx(i) - extend(Vy(i)); i=0:number-1
extend R U/S KEZY RIAEM Y RETRMLTH 2 #

vpadd.t

e int8x16_t vpadd_s8 (int8x16_t, int8x16_t)

e int16x8_t vpadd_s16 (int16x8_t, int16x8_t)

e int32x4_t vpadd_s32 (int32x4_t, int32x4_t)

o int64x2_t vpadd_s64 (int64x2_t, int64x2_t)

e uint8x16_t vpadd_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vpadd_ul6 (uint16x8_t, uint16x8_t)
e uint32x4_t vpadd_u32 (uint32x4_t, uint32x4_t)

e uint64x2_t vpadd_u64 (uint64x2_t, uint64x2_t)

>>> BHEWHA: mEIEETE R
B vx,Vy EWASHK, Vz REEE

Vz(i)=Vx(21)+Vx(2i+1); i=0: (number/2-1)
Vz (number/2+1i)=Vy (21)+Vy (2i+1) ; i=0: (number/2-1)
vpadd.t.s

e int8x16_t vpadd_s8_s (int8x16_t, int8x16_t)

e int16x8_t vpadd_s16_s (int16x8_t, int16x8_t)

e int32x4_t vpadd_s32_s (int32x4_t, int32x4_t)

e int64x2_t vpadd_s64_s (int64x2_t, int64x2_t)

e uint8x16_t vpadd_u8_s (uint8x16_t, uint8x16_t)
e uint16x8_t vpadd_ul6_s (uint16x8_t, uint16x8_t)
e uint32x4_t vpadd_u32_s (uint32x4_t, uint32x4_t)

e uint64x2_t vpadd_u64_s (uint64x2_t, uint64x2_t)

>>> B B IEL TR A ek
& vx,Vy EWASHK, V2 REEME, U/S RAFF
signed=(T==8); (RIFETLHE U/s £AHE)
Max=signed? 2~ (element_size-1)-1: 2~ (element_size)-1;
Min=signed? -2~ (element_size-1):0;
If (Vx(2i) + Vx(2i+1))>Max Vz(i)=Max;
Else if (Vx(2i) + Vx(2i+1))<Min Vz(i)=Min;
Else Vz(i) = Vx(2i) + Vx(2i+1);

(T gk%E)
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(8:EW)

End  i=0: (number/2-1)

If (Vy(2i) + Vy(2i+1))>Max  Vz(number/2+i)=Max;

Else if (Vy(2i) + Vy(2i+1))<Min  Vz(number/2+i)=Min;
Else Vz(number/2+i) = Vy(2i) + Vy(2i+1);

End  i=0:(number/2-1)

vpadd.t.e

int16x8_t vpadd_s8_e (int8x16_t)
int32x4_t vpadd_s16_e (int16x8_t)
int64x2_t vpadd_s32_e (int32x4_t)
uint16x8_t vpadd_u8_e (uint8x16_t)
uint32x4_t vpadd_ul6_e (uint16x8_t)

uint64x2_t vpadd_u32_e (uint32x4_t)

>>> BHEGH: MERLTEY Bk
& vx, vy EWANSEK, Vz ZREE, U/S 2451
Vz(2i+1:2i) =extend(Vx(2i)) +extend(Vx(2i+1)); i=0: (number/2-1)
extend MR U/S KEZY RIEMET RETRMLTWN 2

vpadda.t.e

int16x8_t vpadda_s8_e (int16x8_t, int8x16_t)
int32x4_t vpadda_s16_e (int32x4_t, int16x8_t)
int64x2_t vpadda_s32_e (int64x2_t, int32x4_t)
uint16x8_t vpadda_u8_e (uint16x8_t, uint8x16_t)
uint32x4_t vpadda_ul6_e (uint32x4_t, uint16x8_t)

uint64x2_t vpadda_u32_e (uint64x2_t, uint32x4_t)

>>> RHEWH: mERLETEY RE A
ik Vx,Vy ZWASH, V2 ZREME, U/S 250
Vz(2i+1:2i) =Vz(2i+1:2i) +extend(Vx(2i))+extend(Vx(2i+1)); i=0: (number/2-1)
extend R U/S WEZY RAEHET RETRMLEMN 2 &

vsax.t.s

int8x16_t vsax_s8_s (int8x16_t, int8x16_t)
int16x8_t vsax_s16_s (int16x8_t, int16x8_t)
int32x4_t vsax_s32_s (int32x4_t, int32x4_t)

uint8x16_t vsax_u8_s (uint8x16_t, uint8x16_t)
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e uint16x8_t vsax_ul6_s (uint16x8_t, uint16x8_t)

e uint32x4_t vsax_u32_s (uint32x4_t, uint32x4_t)

REFRIES

>>> RHGH: mEHE IR
Bk vx,Vy EWASEK, V2 ZREE, U/S EFFMH
signed=(T==S); (WR#FELE U/S LR #EE)
Max=signed? 2~ (element_size-1)-1: 2" (element_size)-1;
Min=signed? -2~ (element_size-1):0;
If (Vx(2i+1)-Vy(2i))>Max  Vz(2i+1)=Max;
Else if (Vx(2i+1)-Vy(2i))<Min  Vz(2i+1)=Min;
Else Vz(2i+1)= Vx(2i+1)-Vy(2i);
End  i=0: (number/2-1)
If (Vx(2i)+Vy(2i+1))>Max  Vz(2i)=Max;
Else if (Vx(2i)+Vy(2i+1))<Min  Vz(2i)=Min;
Else Vz(2i)= Vx(2i)+Vy(2i+1);
End  i=0:(number/2-1)

vasx.t.s

e int8x16_t vasx_s8_s (int8x16_t, int8x16_t)

e int16x8_t vasx_s16_s (int16x8_t, int16x8_t)

e int32x4_t vasx_s32_s (int32x4_t, int32x4_t)

e uint8x16_t vasx_u8_s (uint8x16_t, uint8x16_t)
e uint16x8_t vasx_ul6_s (uint16x8_t, uint16x8_t)

e uint32x4_t vasx_u32_s (uint32x4_t, uint32x4_t)

>>> BHGH: FEH AR
Bk Vx,Vy EEADMSH, V2 ZREME, U/S 25
signed=(T==8); (REETLE U/S KA #KH#)
Max=signed? 2~ (element_size-1)-1: 2~ (element_size)-1;
Min=signed? -2~ (element_size-1):0;
If (Vx(2i+1) +Vy(2i))>Max  Vz(2i+1)=Max;
Else if (Vx(2i+1) +Vy(2i))<Min  Vz(2i+1)=Min;
Else Vz(2i+1) = Vx(2i+1)+Vy(2i);
End  i=0: (number/2-1)
If (Vx(2i)-Vy(2i+1))>Max  Vz(2i)=Max;
Else if (Vx(2i)-Vy(2i+1))<Min Vz(2i)=Min;
Else Vz(2i)= Vx(21)-Vy(2i+1);
End  i=0:(number/2-1)

vsaxh.t

e int8x16_t vsaxh_s8(int8x16_t, int8x16_t)
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int16x8_t vsaxh_s16(int16x8_t, int16x8_t)
int32x4_t vsaxh_s32(int32x4_t, int32x4_t)
uint8x16_t vsaxh_u8(uint8x16_t, uint8x16_t)
uint16x8_t vsaxh_ul6(uint16x8_t, uint16x8_t)

uint32x4_t vsaxh_u32(uint32x4_t, uint32x4_t)

REFRIES

>>> BEPH: HEELRERTHE
& vx,Vy EWASH, V2 ZRREME, U/S ZFFM
Vz(2i+1)=(Vx(2i+1)-Vy(2i)) >>1;
Vz(2i)=(Vx(21)+Vy(2i+1)) >>1; i=0: (number/2-1)

XF U, ABAEREH, T S, AHARALEH

vasxh.t

int8x16_t vasxh_s8(int8x16_t, int8x16_t)
int16x8_t vasxh_s16(int16x8_t, int16x8_t)
int32x4_t vasxh_s32(int32x4_t, int32x4_t)
uint8x16_t vasxh_u8(uint8x16_t, uint8x16_t)
uint16x8_t vasxh_ul6(uint16x8_t, uint16x8_t)

uint32x4_t vasxh_u32(uint32x4_t, uint32x4_t)

>>> BEPH: HEELRERTHE
B vx,Vy REANSH, V2 REFEE, U/S REFFH
Vz(2i+1)=(Vx(2i+1)+Vy(21))>>1;
Vz(21)=(Vx(21)-Vy(2i+1))>>1; i=0:(number/2-1)

XT U, ABAEREYH, T S, AHAHEALEH

vabs.t

int8x16_t vabs_s8(int8x16_t)
int16x8_t vabs_s16(int16x8_t)

int32x4_t vabs_s32(int32x4_t)

>>> BHHH: mETERALXE
Bk vz BE5H, Vz BREE
Vz(i)=abs(Vx(i)); i=0:number-1

vabs.t.s

int8x16_t vabs_s8_s(int8x16_t)

int16x8_t vabs_s16_s(int16x8_t)
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e int32x4_t vabs_s32_s(int32x4_t)

REFRIES

>>>

REWH: HMETE ML (E

&k vx BE%K, vz RREE, U/S B

If Vx(i)==-2"(element_size-1) Vz(i)= 2~ (element_size-1)-1;
Else Vz(i)=abs(Vx(i));

End i=0:number-1

vsabs.t.s

e int8x16_t vsabs_s8_s(int8x16_t, int8x16_t)

e int16x8_t vsabs_s16_s(int16x8_t, int16x8_t)

e int32x4_t vsabs_s32_s(int32x4_t, int32x4_t)

e uint8x16_t vsabs_u8_s(uint8x16_t, uint8x16_t)

e uint16x8_t vsabs_ul6_s(uint16x8_t, uint16x8_t)

e uint32x4_t vsabs_u32_s(uint32x4_t, uint32x4_t)

>>> FHHEWH: HETRBEMILE

B vx,Vy 5%, Vz BRREEE, U/S REFTH

U: Max=2"(element_size)-1; Min= - Max;

S: Max=2"(element_size-1)-1, Min= - Max;

If (Vx(i)-Vy(i)) < Min || (Vx(i)-Vy(i)) > Max
Vz(i)= Max;

Else Vz(i)=abs(Vx(i)-Vy(i));

End i=0:number-1

vsabs.t.e

e int16x16_t vsabs_s8_e(int8x16_t, int8x16_t)

e int32x8_t vsabs_s16_e(int16x8_t, int16x8_t)

e int64x4_t vsabs_s32_e(int32x4_t, int32x4_t)

e uint16x16_t vsabs_u8_e(uint8x16_t, uint8x16_t)

e uint32x8_t vsabs_ul6_e(uint16x8_t, uint16x8_t)

e uint64x4_t vsabs_u32_e(uint32x4_t, uint32x4_t)

>>> BHWH: WETLEERBEERAENE

¥ Vx,Vy 25%, Vz RREE, U/S AT
Vz(i)=abs(extend(Vx(i))-extend(Vy(i))); i=0:number-1
extend R U/S KETY REAFXH TV RETRMLEY 2 £
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vsabsa.t

e int8x16_t vsabsa_s8(int8x16_t, int8x16_t, int8x16_t)

e int16x8_t vsabsa_s16(int16x8_t, int16x8_t, int16x8_t)

o int32x4_t vsabsa_s32(int32x4_t, int32x4_t, int32x4_t)

e uint8x16_t vsabsa_u8(uint8x16_t, uint8x16_t, uint8x16_t)
e uint16x8_t vsabsa_ul6(uint16x8_t, uint16x8_t, uint16x8_t)

e uint32x4_t vsabsa_u32(uint32x4_t, uint32x4_t, uint32x4_t)

>>> BHEGH: METRREERERE, REZ
Bi& Vz,Vx,Vy BS5H, Vz X BREE, U/S BF 5L
Vz(i)= Vz(i)+abs(Vx(i)-Vy(i)) ; i=0:number-1

vsabsa.t.e

e int16x16_t vsabsa_s8_e(int16x16_t, int8x16_t, int8x16_t)

e int32x8_t vsabsa_s16_e(int32x8_t, int16x8_t, int16x8_t)

e int64x4_t vsabsa_s32_e(int64x4_t, int32x4_t, int32x4_t)

e uint16x16_t vsabsa_u8_e(uint16x16_t, uint8x16_t, uint8x16_t)
e uint32x8_t vsabsa_ul6_e(uint32x8_t, uint16x8_t, uint16x8_t)

e uint64x4_t vsabsa_u32_e(uint64x4_t, uint32x4_t, uint32x4_t)

>> FHGH: METRERERE, REXNE, AF R
Bk Vz,Vx,Vy E5%, vz XRREE, U/S BFFML
Vz(i)= Vz(i)+abs(extend(Vx(i))-extend(Vy(i))); i=0:number-1
extend R U/S KEZY RAXMF ST RETRMLEMN 2 £

vneg.t

e int8x16_t vneg_s8 (int8x16_t)
e int16x8_t vneg_s16 (int16x8_t)

e int32x4_t vneg_s32 (int32x4_t)

>>> BHRWHA: METERH
Bk vx E5H, Vz REEME

Vz(i)=-Vx(i) ; i=0:number-1

vneg.t.s

e int8x16_t vneg_s8_s (int8x16_t)

e int16x8_t vneg_s16_s (int16x8_t)
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int32x4_t vneg_s32_s (int32x4_t)

REFRIES

>>> BHGLH: I E TR AR
& Vx 25, Vz RREE
If Vx(i)==-2"(element_size-1) Vz(i)= 2" (element_size-1)-1;
Else Vz(i)=-Vx(i));

End i=0:number-1

vimax.t && vmin.t

int8x16_t vmax_s8 (int8x16_t, int8x16_t)
int16x8_t vmax_s16 (int16x8_t, int16x8_t)
int32x4_t vmax_s32 (int32x4_t, int32x4_t)
uint8x16_t vmax_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vmax_ul6 (uint16x8_t, uint16x8_t)

uint32x4_t vmax_u32 (uint32x4_t, uint32x4_t)

>>> BHGH: METLEIRAM
B#& vx,Vy EWANSHK, vz RREE
Vz(i)=max((Vx(i),Vy(i)) ; i=0:number-1
max BUF LR FEE AN -

int8x16_t vmin_s8 (int8x16_t, int8x16_t)
int16x8_t vmin_s16 (int16x8_t, int16x8_t)
int32x4_t vmin_s32 (int32x4_t, int32x4_t)
uint8x16_t vmin_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vmin_ul6é (uint16x8_t, uint16x8_t)

uint32x4_t vmin_u32 (uint32x4_t, uint32x4_t)

>>> BHEWH: HETRBOR/ME
ik vx,Vy EWANSH, Vz ZREHE
Vz(1)=min((Vx(i),Vy(i)) ; i=0:number-1
min BUF TR FEE A —

vpmax.t && vpmin.t

int8x16_t vpmax_s8 (int8x16_t, int8x16_t)
int16x8_t vpmax_s16 (int16x8_t, int16x8_t)
int32x4_t vpmax_s32 (int32x4_t, int32x4_t)
uint8x16_t vpmax_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vpmax_ul6 (uint16x8_t, uint16x8_t)

uint32x4_t vpmax_u32 (uint32x4_t, uint32x4_t)
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>>> BHGH: FMERLTEIGRAE
& vx,Vy BH A MSHK, V2 ZREE
Vz (i)=max (Vx(2i),Vx(2i+1)); i=0: (number/2-1)
Vz (number/2+i)=max (Vy(21) ,Vy(2i+1)); i=0: (number/2-1)
max BUF TR FERAHN -

e int8x16_t vpmin_s8 (int8x16_t, int8x16_t)

e int16x8_t vpmin_s16 (int16x8_t, int16x8_t)

e int32x4_t vpmin_s32 (int32x4_t, int32x4_t)

e uint8x16_t vpmin_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vpmin_ul6 (uint16x8_t, uint16x8_t)

e uint32x4_t vpmin_u32 (uint32x4_t, uint32x4_t)

>>> BEPH: HE LR B AME
% vx,Vy BHAMSH, V2 REE(E
Vz(i)=min(Vx(2i),Vx(2i+1)); i=0: (number/2-1)
Vz (number/2+i)=min(Vy(2i),Vy(2i+1)); i=0: (number/2-1)
min BUF LR FEE A — N

vemp[ne/hs/1t/h/1s]z.t

e int8x16_t vcmpnez_s8 (int8x16_t)

e int16x8_t vcmpnez_s16 (int16x8_t)

e int32x4_t vcmpnez_s32 (int32x4_t)

e uint8x16_t vcmpnez_u8 (uint8x16_t)
e uint16x8_t vcmpnez_ul6 (uint16x8_t)

e uint32x4_t vcmpnez_u32 (uint32x4_t)

>> BHEGH: HETLEALZET 0
& vx Z54%, vz RREHE
If Vx(i)!'=0 Vz(i)=11--111;
Else Vz(i)=00---000;

i=0:number-1

e int8x16_t vcmplsz_s8 (int8x16_t)
e int16x8_t vcmplsz_s16 (int16x8_t)

e int32x4_t vcmplsz_s32 (int32x4_t)

>>> RHUH: WETRNTET 0
&k Vx 25, vz RREE
If Vx(i) 0 Vz(i)=11---111;
Else Vz(i)=00---000;

i=0:number-1
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e int8x16_t vcmpltz_s8 (int8x16_t)
e int16x8_t vcmpltz_s16 (int16x8_t)

e int32x4_t vcmpltz_s32 (int32x4_t)

REFRIES

>> BHGH: mETLENT O
B#& vx Z5%, vz RREE
If Vx(i)<0 Vz(i)=11---111;
Else Vz(i)=00---000;

i=0:number-1

e int8x16_t vcmphz_s8 (int8x16_t)
e int16x8_t vcmphz_s16 (int16x8_t)

e int32x4_t vcmphz_s32 (int32x4_t)

>> BEUH: WETEAT 0
B& vx BEHK, vz RREE
If Vx(i)>0 Vz(i)=11---111;
Else Vz(i)=00---000;

i=0:number-1

e int8x16_t vcmphsz_s8 (int8x16_t)
e int16x8_t vcmphsz_s16 (int16x8_t)

e int32x4_t vcmphsz_s32 (int32x4_t)

>>> REUH: WETEATET 0
& Vx RE5H, V2 RREE
If Vx(i) 0 Vz(i)=11---111;
Else Vz(i)=00---000 ;

i=0:number-1

vemp(ne/hs/h/1t/1s].t

e int8x16_t vcmplt_s8 (int8x16_t, int8x16_t)

e int16x8_t vcmplt_s16 (int16x8_t, intl16x8_t)

e int32x4_t vemplt_s32 (int32x4_t, int32x4_t)

e uint8x16_t vcmplt_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vcmplt_ul6é (uint16x8_t, uintl6x8_t)

e uint32x4_t vcmplt_u32 (uint32x4_t, uint32x4_t)

>>> BHEWHA: WETENT
8% vx,Vy ZRASK, Vz REEE
If Vx(i)<Vy(i) Vz(i)=11--111;
Else Vz(i)=00---000;

i=0:number-1

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

43




@ T BT RIS

e int8x16_t vcmpls_s8 (int8x16_t, int8x16_t)

e int16x8_t vcmpls_s16 (int16x8_t, int16x8_t)

e int32x4_t vcmpls_s32 (int32x4_t, int32x4_t)

e uint8x16_t vcmpls_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vcmpls_ul6 (uint16x8_t, uint16x8_t)

e uint32x4_t vcmpls_u32 (uint32x4_t, uint32x4_t)

>> BHEGH: mETENTEHT
& vx,Vy BEWANSHK, vz RREME
If Vx(i)<=Vy(i) Vz(i)=11--111;
Else Vz(i)=00---000;

i=0:number-1

e int8x16_t vcmphs_s8 (int8x16_t, int8x16_t)

e int16x8_t vcmphs_s16 (int16x8_t, int16x8_t)

e int32x4_t vcmphs_s32 (int32x4_t, int32x4_t)

e uint8x16_t vcmphs_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vcmphs_ul6 (uint16x8_t, uintl6x8_t)

e uint32x4_t vcmphs_u32 (uint32x4_t, uint32x4_t)

>> BHGH: WETEATHT
& vx,vy ZEWMSEK, vz ZREE
If Vx(i)>=Vy(i) Vz(i)=11---111;
Else Vz(i)=00---000;

i=0:number-1

e int8x16_t vcmph_s8 (int8x16_t, int8x16_t)

e int16x8_t vcmph_s16 (int16x8_t, int16x8_t)

e int32x4_t vcmph_s32 (int32x4_t, int32x4_t)

e uint8x16_t vcmph_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vcmph_ul6 (uint16x8_t, uint16x8_t)

e uint32x4_t vcmph_u32 (uint32x4_t, uint32x4_t)

>> BHGH: mETEAT
& vx,Vy BH A MSHK, V2 BEEE
If Vx(i)>Vy(i) Vz(i)=11--111;
Else Vz(i)=00---000;

i=0:number-1

e int8x16_t vcmpne_s8 (int8x16_t, int8x16_t)
e int16x8_t vcmpne_s16 (int16x8_t, int16x8_t)

e int32x4_t vcmpne_s32 (int32x4_t, int32x4_t)
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e uint8x16_t vcmpne_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vcmpne_ul6 (uint16x8_t, uint16x8_t)
e uint32x4_t vcmpne_u32 (uint32x4_t, uint32x4_t)
>> BEPH: HELRAET
B Ve Uy REAEY, V2 RERE
If Vx(i)!=Vy(i) Vz(i)=11--111;
Else Vz(i)=00---000;
i=0:number-1
vclip.t
e int8x16_t vclip_s8 (int8x16_t, const int)
e int16x8_t vclip_s16 (int16x8_t, const int)
e int32x4_t vclip_s32 (int32x4_t, const int)
e int64x2_t vclip_s64 (int64x2_t, const int)
e uint8x16_t vclip_u8 (uint8x16_t, const int)
e uint16x8_t vclip_ul6 (uint16x8_t, const int)
e uint32x4_t vclip_u32 (uint32x4_t, const int)
e uint64x2_t vclip_u64 (uint64x2_t, const int)
>>> BEYY: HEHTIUEAE
% Vx,imm6 EWANEHK, Vz RREE, U/S BFFM
U: Max=2"(imm6)-1, Min=0;
S: Max=2"(imm6-1)-1, Min=-2"(imm6-1);
Tk T & U/s, K V(D) BEAFEMALFEH If Vx(i)>Max  Vz(i)=Max;
else if Vx(i)<Min Vz(i)=Min;
else  Vz(i)=Vx(i);
end i=0:number-1
U:imm6 B3 EZ 0 ~ (element_size-1)
S:imm6 WL EZ 1 ~ (element_size)
3.5.6.2 WISeiIRA
vmul.t && vmuli.t
e int8x16_t vmul_s8 (int8x16_t, int8x16_t)
e int16x8_t vmul_s16 (int16x8_t, int16x8_t)
e int32x4_t vmul_s32 (int32x4_t, int32x4_t)
e uint8x16_t vmul_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vmul_ul6 (uint16x8_t, uint16x8_t)
e uint32x4_t vmul_u32 (uint32x4_t, uint32x4_t)
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>>> BHEWH: mELRRE
Bi% Vx,Vy BEWASH, Vz ZREE, U/S BHF S
Vz(1)=Vx (i) *Vy (i) ; i=0:number-1
e int8x16_t vmuli_s8 (int8x16_t, int8x16_t, const int)
e int16x8_t vmuli_s16 (int16x8_t, int16x8_t, const int)
e int32x4_t vmuli_s32 (int32x4_t, int32x4_t, const int)
e uint8x16_t vmuli_u8 (uint8x16_t, uint8x16_t, const int)
e uint16x8_t vmuli_ul6 (uint16x8_t, uint16x8_t, const int)
e uint32x4_t vmuli_u32 (uint32x4_t, uint32x4_t, const int)
>>> BEYPHY: HETRRE
ik Vx,Vy,index T=MEH, Vz RREE, U/S RAFHE
Vz(1)=Vx(i)*Vy(index));  i=0:number-1
index WL EZ 0~(128/element_size -1)
vmul.t.h && vmuli.t.h
e int8x16_t vmul_s8_h (int8x16_t, int8x16_t)
e int16x8_t vmul_s16_h (int16x8_t, int16x8_t)
e int32x4_t vmul_s32_h (int32x4_t, int32x4_t)
e uint8x16_t vmul_u8_h (uint8x16_t, uint8x16_t)
e uint16x8_t vmul_ul6_h (uint16x8_t, uint16x8_t)
e uint32x4_t vmul_u32_h (uint32x4_t, uint32x4_t)
>> BHEUY: HETRREARE£HL
& vx,Vy BWASH, Vz REEME
Vz(1)=(Vx(i)*Vy(i)) [2*element_size-1: element_size]; i=0:number-1
B R mH L
e int8x16_t vmuli_s8_h (int8x16_t, int8x16_t, const int)
e int16x8_t vmuli_s16_h (int16x8_t, int16x8_t, const int)
e int32x4_t vmuli_s32_h (int32x4_t, int32x4_t, const int)
e uint8x16_t vmuli_u8_h (uint8x16_t, uint8x16_t, const int)
e uint16x8_t vmuli_ul6_h (uint16x8_t, uint16x8_t, const int)
e uint32x4_t vmuli_u32_h (uint32x4_t, uint32x4_t, const int)
>>> BHEPY: HELRRERE FHL
f&i% Vx,Vy,index Z=AZ%, Vz £REE
Vz(i)=(Vx(i)*Vy(index)) [2*element_size-1:element_size]; i=0:number-1
B R W Em o
index #3% E & 0~(128/element_size -1)
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vimul.t.e && vmuli.t.e

e int16x16_t vmul_s8_e (int8x16_t, int8x16_t)
e int32x8_t vmul_s16_e (int16x8_t, int16x8_t)
o int64x4_t vmul_s32_e (int32x4_t, int32x4_t)
o uint16x16_t vmul_u8_e (uint8x16_t, uint8x16_t)
e uint32x8_t vmul_ul6_e (uint16x8_t, uint16x8_t)

e uint64x4_t vmul_u32_e (uint32x4_t, uint32x4_t)

>>> BHGH: METRY RRE
B#& vx, vy EWNMSHK, V2 ZREE
Vz(1)=(Vx(1)*Vy(i)) [2*element_size-1:0]; i=0: (number-1)
FFHERBLUEE, WLRMEm 2 £

e int16x16_t vmuli_s8_e (int8x16_t, int8x16_t, const int)
e int32x8_t vmuli_s16_e (int16x8_t, int16x8_t, const int)
e int64x4_t vmuli_s32_e (int32x4_t, int32x4_t, const int)
e uint16x16_t vmuli_u8_e (uint8x16_t, uint8x16_t, const int)
e uint32x8_t vmuli_ul6_e (uint16x8_t, uint16x8_t, const int)

e uint64x4_t vmuli_u32_e (uint32x4_t, uint32x4_t, const int)

>>> REWH: HETRY RRE
Bi& Vx,Vy,index £E=A%#%, Vz RREHE
Vz(1)=(Vx (i) *Vy(index)) [2*element_size-1:0]; i=0: (number-1)
Rk ERBLUEE, WTRLTH 2 £

index #3% F & 0~(128/element_size -1)

vmula.t & & vmulai.t

e int8x16_t vmula_s8 (int8x16_t, int8x16_t, int8x16_t)

e int16x8_t vmula_s16 (int16x8_t, int16x8_t, int16x8_t)

e int32x4_t vmula_s32 (int32x4_t, int32x4_t, int32x4_t)

e uint8x16_t vmula_u8 (uint8x16_t, uint8x16_t, uint8x16_t)
e uint16x8_t vmula_ul6 (uint16x8_t, uint16x8_t, uint16x8_t)

e uint32x4_t vmula_u32 (uint32x4_t, uint32x4_t, uint32x4_t)

>>> RHUH: HETRRE M
& Vz,Vx,Vy R=/%%, FAH vz ZREHE
Vz(i)=Vz(i)+Vx(i)*Vy(index)); i=0:number-1
index MJJELEZ 0~(128/element_size -1)

e int8x16_t vmulai_s8 (int8x16_t, int8x16_t, int8x16_t, const int)
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e int16x8_t vmulai_s16 (int16x8_t, int16x8_t, int16x8_t, const int)

e int32x4_t vmulai_s32 (int32x4_t, int32x4_t, int32x4_t, const int)

e uint8x16_t vmulai_u8 (uint8x16_t, uint8x16_t, uint8x16_t, const int)
e uint16x8_t vmulai_ul6 (uint16x8_t, uint16x8_t, uint16x8_t, const int)

e uint32x4_t vmulai_u32 (uint32x4_t, uint32x4_t, uint32x4_t, const int)

>>> RHUH: HETRRRE M
% Vz,Vx,Vy,index £ 4 NE#, FW Vz ZREHE
Vz(1)=Vz(i)+Vx (i) *Vy(index)); i=0:number-1
index #3% F & 0~(128/element_size -1)

vimula.t.e && vmulai.t.e

int16x16_t vmula_s8_e (int16x16_t, int8x16_t, int8x16_t)

e int32x8_t vmula_s16_e (int32x8_t, int16x8_t, int16x8_t)

e int64x4_t vmula_s32_e (int64x4_t, int32x4_t, int32x4_t)

e uint16x16_t vmula_u8_e (uint16x16_t, uint8x16_t, uint8x16_t)
e uint32x8_t vmula_ul6_e (uint32x8_t, uint16x8_t, uint16x8_t)

e uint64x4_t vmula_u32_e (uint64x4_t, uint32x4_t, uint32x4_t)

>>> BHYH: WETRY ERE M
B Vz,Vx,Vy & 3 IN&%, Fi vz REEE
Vz(1)=Vz(i)+(Vx(i)*Vy(i)) [2*element_size-1:0]; i=0: (number-1)
RFHERBLHEE, WLRMLED 2 £

e int16x16_t vmulai_s8_ e (int16x16_t, int8x16_t, int8x16_t, const int)

e int32x8_t vmulai_s16_e (int32x8_t, int16x8_t, int16x8_t, const int)

e int64x4_t vmulai_s32_e (int64x4_t, int32x4_t, int32x4_t, const int)

e uint16x16_t vmulai_u8_e (uint16x16_t, uint8x16_t, uint8x16_t, const int)
e uint32x8_t vmulai_ul6_e (uint32x8_t, uint16x8_t, uint16x8_t, const int)

e uint64x4_t vmulai_u32_e (uint64x4_t, uint32x4_t, uint32x4_t, const int)

>> BHYH: WETRY ERE
B Vz,Vx,Vy,index & 4 NE#, FAM Vz RREH
Vz(i)=Vz(i)+(Vx(i)*Vy(index)) [2¥element_size-1:0]; i=0: (number-1)
FRFHERBLUEE, WLRMEm 2 £

index #3% E & 0~(128/element_size -1)

vmuls.t && vmulsi.t

e int8x16_t vmuls_s8 (int8x16_t, int8x16_t, int8x16_t)

e int16x8_t vmuls_s16 (int16x8_t, int16x8_t, int16x8_t)
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e int32x4_t vmuls_s32 (int32x4_t, int32x4_t, int32x4_t)
e uint8x16_t vmuls_u8 (uint8x16_t, uint8x16_t, uint8x16_t)
e uint16x8_t vmuls_ul6 (uint16x8_t, uint16x8_t, uint16x8_t)

e uint32x4_t vmuls_u32 (uint32x4_t, uint32x4_t, uint32x4_t)

>>> BHWHA: HETRRER
& Vz,Vx,Vy R=ASHK, FE Vz ZREE
Vz(1)=Vz(i)-Vx(i)*Vy(i);  i=0:number-1

e int8x16_t vmulsi_s8 (int8x16_t c, int8x16_t __a, int8x16_t __b, const int __index)

e int16x8_t vmulsi_s16 (int16x8_t __c, int16x8_t __a, int16x8_t __b, const int __index)

e int32x4_t vmulsi_s32 (int32x4_t __c, int32x4_t __a, int32x4_t __b, const int __index)

e uint8x16_t vmulsi_u8 (uint8x16_t __c, uint8x16_t __a, uint8x16_t __b, const int __index)

e uint16x8_t vmulsi_ul6 (uinti16x8_t __c, uint16x8_t __a, uint16x8_t __b, const int __index)

e uint32x4_t vmulsi_u32 (uint32x4_t __c, uint32x4_t __a, uint32x4_t __b, const int __index)

>>> BHEGH: METERRR
% Vz,Vx,Vy,index & 4 ME#K, FAMH Vz REEE
Vz(i)=Vz(i)-Vx(i)*Vy(index)); i=0:number-1
index #3& E & 0~(128/element_size -1)

vmuls.t.e && vmulsi.t.e

e int16x16_t vmuls_s8_e (int16x16_t, int8x16_t, int8x16_t)

e int32x8_t vmuls_s16_e (int32x8_t, int16x8_t, int16x8_t)

e int64x4_t vmuls_s32_e (int64x4_t, int32x4_t, int32x4_t)

e uint16x16_t vmuls_u8_e (uint16x16_t, uint8x16_t, uint8x16_t)
e uint32x8_t vmuls_ul6_e (uint32x8_t, uint16x8_t, uint16x8_t)

e uint64x4_t vmuls_u32_e (uint64x4_t, uint32x4_t, uint32x4_t)

>> BHEGH: HETET BRRER
& vz,Vx,Vy & 3 NEH, Vz REEE
Vz(1)=Vz(i)-(Vx(i)*Vy(i)) [2*element_size-1:0]; i=0: (number-1)
REERPLUHE, WTRLTE 2 £

e int16x16_t vmulsi_s8_e (int16x16_t, int8x16_t, int8x16_t, const int)

e int32x8_t vmulsi_s16_e (int32x8_t, int16x8_t, int16x8_t, const int)

e int64x4_t vmulsi_s32_e (int64x4_t, int32x4_t, int32x4_t, const int)

e uint16x16_t vmulsi_u8_e (uint16x16_t, uint8x16_t, uint8x16_t, const int)
e uint32x8_t vmulsi_ul6_e (uint32x8_t, uint16x8_t, uint16x8_t, const int)

e uint64x4_t vmulsi_u32_e (uint64x4_t, uint32x4_t, uint32x4_t, const int)
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>>>

REWHA: METRY BRIREAR

% Vz,Vx,Vy,index & 4 5%, FH Vz ZREEE

Vz(2i+1:2i)=(Vz(2i+1:2i)-(Vx (i) *Vy(index)) [2*element_size-1:0]; i=0: (number-1)
RELERBETAEE, WTRLEE 2 £

index #3% F & 0~(128/element_size -1)

vmulaca.t && vmulacai.t

e int32x4_t vmulaca_s8 (int8x16_t, int8x16_t)

e int64x2_t vmulaca_s16 (int16x8_t, int16x8_t)

e uint32x4_t vmulaca_u8 (uint8x16_t, uint8x16_t)

e uint64x2_t vmulaca_ul6 (uint16x8_t, uint16x8_t)

>>>

RBGH: mEERE
& vx,Vy ZEWASHK, V2 REEME,U/S RAFFH

Tmp (1)=(Vx (i) *Vy (1)) [2*element_size-1:0]; i=0:number-1
REZHRBLUFE, WHEMLTEH 2 £
Vz(4i+3:4i)=extend (Tmp [4i+3]+Tmp [4i+2] +Tmp [4i+1]+Tmp [4i]); i=number/4-1

extend RAHRAMERMRIE U/S ¥ REHHTRANMRE, WERERTELTH 4 £

e int32x4_t vmulacai_s8 (int8x16_t, int8x16_t, const int __index)

e int64x2_t vmulacai_s16 (int16x8_t, int16x8_t, const int __index)

e uint32x4_t vmulacai_u8 (uint8x16_t, uint8x16_t, const int __index)

e uint64x2_t vmulacai_ul6 (uint16x8_t, uint16x8_t, const int __index)

>>> HEYH: WEW R I HERE A

% Vx,Vy,index % 3 ME5#, Vz RREE, U/S RT-H T

Tmp (41)=(Vx (41) *Vy (4*index) ) [2*element_size-1:0]; i=0:number/4-1

Tmp (4i+1)=(Vx(4i+1) *Vy (4*index+1)) [2*element_size-1:0]; i=0:number/4-1

Tmp (4i+2)=(Vx (4i+2) *Vy (4*index+2)) [2*element_size-1:0]; i=0:number/4-1

Tmp (4i+3)=(Vx(4i+3) *Vy (4*index+3)) [2*element_size-1:0]; i=0:number/4-1

REGRWEUEE, WTRLESH 2 £

Vz(4i+3:4i)=extend (Tmp [4i+3]+Tmp [4i+2]+Tmp [4i+1]+Tmp [4i]); i=number/4-1

extend R H RMAERMRE U/Ss ¥ REBHTLRNMLTE, WRREHTRLTN 4 £

vmulacaa.t & & vmulacaai.t

e int32x4_t vmulacaa_s8 (int32x4_t, int8x16_t, int8x16_t)

e int64x2_t vmulacaa_s16 (int64x2_t, int16x8_t, int16x8_t)

e uint32x4_t vmulacaa_u8 (uint32x4_t, uint8x16_t, uint8x16_t)

e uint64x2_t vmulacaa_ul6 (uint64x2_t, uint16x8_t, uint16x8_t)

KAT 2.2
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>>> B mEHERE

RELERBETAEE, WTRLEE 2 £

Bk vz,vx,Vy & 3 M5, R Vz RREE,U/S BFFHN
Tmp (1)=(Vx (1) *Vy(i)) [2*xelement_size-1:0]; i=0:number-1

Vz(4i+3:4i)= Vz(4i+3:4i)+ extend(Tmp[4i+3]+Tmp[4i+2]+Tmp [4i+1]+Tmp[4i]);
extend R R RRE U/S ¥ REBHTRNME, WREREHTRLTN 4 £

i=number/4-1

e int32x4_t vmulacaai_s8 (int32x4_t, int8x16_t, int8x16_t, const int)

e int64x2_t vmulacaai_s16 (int64x2_t, int16x8_t, int16x8_t, const int)

e uint32x4_t vmulacaai_u8 (uint32x4_t, uint8x16_t, uint8x16_t, const int)

e uint64x2_t vmulacaai_ul6 (uint64x2_t, uint16x8_t, uint16x8_t, const int)

>>> HHEYH W EW R G R g

REGRWEHEE, WTRLESN 2

index WILEZ 0 ~ (128/(element_sizex4) -1)

% Vz,Vx,Vy,index & 4 PME5H, RN Vz ZREE,U/S ZFFMH
Tmp (41)=(Vx (41) *Vy (4*index) ) [2*element_size-1:0];

i=0:number/4-1

Tmp (4i+1)=(Vx(4i+1) *Vy (4*index+1)) [2*element_size-1:0]; i=0:number/4-1
Tmp (4i+2)=(Vx (4i+2) *Vy (4*index+2)) [2*¥element_size-1:0]; i=0:number/4-1
Tmp (4i+3)=(Vx(4i+3) *Vy (4*index+3)) [2*element_size-1:0]; i=0:number/4-1

Vz(4i+3:4i)= Vz(4i+3:4i)+ extend(Tmp[4i+3]+Tmp[4i+2]+Tmp[4i+1]+Tmp[4i]);
extend Ko ¥ 2 MERRIE U/S T REEENLENME, WHBERTRMLTYN 4 #

i=number/4-1

vrmul.t.se && vrmuli.t.se

e int16x16_t vrmul_s8_se (int8x16_t, int8x16_t)
e int32x8_t vrmul_s16_se (int16x8_t, int16x8_t)

e int64x4_t vrmul_s32_se (int32x4_t, int32x4_t)

>>> REUH: WEY REFRA DTS
B vx,Vy EWASEK, V2 REEE

Vz(i)= 27 (2*element_size-1)-1;

Else Vz(i)= Vx(i)*Vy(i))*2[2*element_size-1:0];
(RELRBLHBE, WTRELEH 2 )

End i=0: (number-1)

If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2"(element_size-1))

e int16x16_t vrmuli_s8_se (int8x16_t, int8x16_t, const
e int32x8_t vrmuli_s16_se (int16x8_t, int16x8_t, comnst

e int64x4_t vrmuli_s32_se (int32x4_t, int32x4_t, const

int)
int)

int)

>>> HEYH: WEW R IR A SR

&% Vx,Vy,index R=ASH, Vz ZREE

(Q3)
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(B bTT)

If (Vx(i)== -2"(element_size-1)) && (Vy(index)== -2~ (element_size-1))
Vz(i)= 2" (2*element_size-1)-1;

Else Vz(i)= Vx(i)*Vy(index))*2[2*element_size-1:0];
CREZRBLHBE, WTRELTEH 2 )

End i=0: (number-1)

index W& Z 0~(128/element_size -1)

vrmulh.t.s && vrmulhi.t.s

int8x16_t vrmulh_s8_s (int8x16_t, int8x16_t)
int16x8_t vrmulh_s16_s (int16x8_t, int16x8_t)

int32x4_t vrmulh_s32_s (int32x4_t, int32x4_t)

>>> REYH: WEFEMEE P NS
If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2"(element_size-1))
Vz(i)= 2" (element_size-1)-1;
Else Vz(i)= Vx(i)*Vy(i))*2[2*element_size-1:element_size];
(Feik 4R FAL)
End i=0: (number-1)

int8x16_t vrmulhi_s8_s (int8x16_t, int8x16_t, const int)
int16x8_t vrmulhi_s16_s (int16x8_t, int16x8_t, const int)

int32x4_t vrmulhi_s32_s (int32x4_t, int32x4_t, const int)

>>> RHWH: mEWERI T HABE P DNERE
% Vx,Vy,index & 3 MEH, Vz ZREME
If (Vx(i)== -27(element_size-1)) && (Vy(index)== -2~ (element_size-1))
Vz(i)= 2" (element_size-1)-1;
Else Vz(i)= Vx(i)*Vy(index))*2[2*element_size-1:element_size];
(T4 RAFAL)
End i=0: (number-1)
index ML EZ 0~(128/element_size -1)

vrmulh.t.rs & & vrmulhi.t.rs

int8x16_t vrmulh_s8_rs(int8x16_t, int8x16_t)
int16x8_t vrmulh_s16_rs(int16x8_t, int16x8_t)

int32x4_t vrmulh_s32_rs(int32x4_t, int32x4_t)

>>> BHRWH: mEFEMEEFENNRRE
Bk vx,Vy EWASHK, Vz REEE

round=1<<(element_size-1);

(T gk%E)
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(1)
If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2"(element_size-1))
Vz(i)= 2" (element_size-1)-1;
Else
Vz(i)= (Vx(i)*Vy(i))*2+round) [2*element_size-1:element_size];
(e R AR
End i=0: (number-1)

e int8x16_t vrmulhi_s8_rs(int8x16_t, int8x16_t, const int)
e int16x8_t vrmulhi_s16_rs(int16x8_t, int16x8_t, const int)

e int32x4_t vrmulhi_s32_rs(int32x4_t, int32x4_t, const int)

>>> RHEWH: mEHERITHMBEFENDETRE
% Vx,Vy,index & 3 IN5#, Vz RREE
round=1<<(element_size-1);
If (Vx(i)== -2"(element_size-1)) && (Vy(index)== -2~ (element_size-1))
Vz(i)= 2" (element_size-1)-1;
Else Vz(i)= (Vx(i)*Vy(index))*2+round) [2*element_size-1:element_size];
(T %R FAL)
End i=0: (number-1)
index ML EZ 0~(128/element_size -1)

vrmulha.t.rs && vrmulhai.t.rs

e int8x16_t vrmulha_s8_rs(int8x16_t, int8x16_t)
e int16x8_t vrmulha_s16_rs(int16x8_t, int16x8_t)

e int32x4_t vrmulha_s32_rs(int32x4_t, int32x4_t)

>>> BHGH: W EHF B AN DETRZ A
B vz, Vy BEHASH, Vz BREE
round=1<<(element_size-1);
Tmp(i)= (Vz(i)<<element_size)+ Vx(i)*Vy(i)*2+round; 1i=0:(number-1)
Tmp (1) k8 32 5 8230 2
If Tmp(i)>2~(2*element_size-1)-1
Vz(i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2" (element_size-1);
Else Vz(i)=Tmp(i) [2*element_size-1:element_size];
(HRZ &R EH2)
End  i=0: (number-1)
GE: fafuk B4 R o f5 #A47)

e int8x16_t vrmulhai_s8_rs(int8x16_t, int8x16_t, const int)

e int16x8_t vrmulhai_s16_rs(int16x8_t, int16x8_t, const int)
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e int32x4_t vrmulhai_s32_rs(int32x4_t, int32x4_t, const int)

>>> BEYH: WEF I FRMIFLENDBEFRE

% Vx,Vy,index j& 3 ME#, Vz RREME
round=1<<(element_size-1);

Tmp(i)= (Vz(i)<<element_size)+ Vx(i)*Vy(index)*2+round; 1i=0:(number-1)
Tmp (i) FREEH L E

If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2xelement_size-1)

Vz(i)= -2"(element_size-1);

Else Vz(i)=Tmp(i) [2*¥element_size-1:element_size];
(BRI &R HH)

End  i=0: (number-1)

GE: tafn R fE 7 R v fo #£47)

index ML EZ 0~(128/element_size -1)

vrmulhs.t.rs && vrmulhsi.t.rs

e int8x16_t vrmulhs_s8_rs(int8x16_t, int8x16_t)

e int16x8_t vrmulhs_s16_rs(int16x8_t, int16x8_t)

e int32x4_t vrmulhs_s32_rs(int32x4_t, int32x4_t)

>>> BHYH: BEFEAIEFENDERER

& vx,Vy BHAMSHK, V2 BREE(E

round=1<<(element_size-1);

Tmp(i)= (Vz(i)<<element_size)-Vx(i)*Vy(i)*2+round; i=0:(number-1)

Tmp (i) PR ¥ EH LM E

If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;

Else if Tmp(i)<-2~(2*element_size-1)

Vz(i)= -2 (element_size-1);

Else Vz(i)=Tmp(i) [2*element_size-1:element_sizel; CETVEL LT TP
End  i=0: (number-1)

CE: AR e B n )5 #47)

e int8x16_t vrmulhsi_s8_rs(int8x16_t, int8x16_t, const int)

e int16x8_t vrmulhsi_s16_rs(int16x8_t, int16x8_t, const int)

e int32x4_t vrmulhsi_s32_rs(int32x4_t, int32x4_t, const int)

>>> BHGH: BEW R I WA EFENDIRER

% Vx,Vy,index & 3 M&#K, Vz RREE

round=1<<(element_size-1);

Tmp(i)= (Vz(i)<<element_size)- Vx(i)*Vy(index)*2+round; i=0:(number-1)
Tmp (i) REEH M2 HHE

If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;

(F oD
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(82ET)
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2"(element_size-1);
Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; CETVELT LT T
End i=0: (number-1)
(G AR e R nf5 #47)
index W& Z 0~(128/element_size -1)
vrmulshr.t.e && vrmulshri.t.e
e int16x16_t vrmulshr_s8_e(int8x16_t, int8x16_t, const int)
e int32x8_t vrmulshr_si16_e(int16x8_t, int16x8_t, const int)
e int64x4_t vrmulshr_s32_e(int32x4_t, int32x4_t, const int)
>>> BRPH: HEY EFEHLEERE
& Vx,Vy,imm4 £ 3 NEH, Vz REEE
Vz(i)= (Vx(i)*Vy(i))>>imm4; i=0:(number-1)
RELERRYLHEEEHATEAEY  immd=0~15
e int16x16_t vrmulshri_s8_e(int8x16_t, const int, const int)
e int32x8_t vrmulshri_s16_e(int16x8_t, const int, const int)
e int64x4_t vrmulshri_s32_e(int32x4_t, const int, comst int)
>>> RHUH: WEWERIT REBAHRE
% Vx,imm4,index = 4 B%#, Vz £REH
Vz(i)=(Vx (i) *Vx+1(index))>>imm4; i=0: (number-1)
REHERGELHEEEHTHEAEY  immd=0~15
index #3% E & 0~(128/element_size -1)
vrmulsa.t.e && vrmulsai.t.e
e int16x16_t vrmulsa_s8_e(int16x16_t, int8x16_t, int8x16_t, const int)
e int32x8_t vrmulsa_s16_e(int32x8_t, int16x8_t, int16x8_t, const int)
e int64x4_t vrmulsa_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)
>>> BHEPY: HEY RFHA/HEE
ik Vz,Vx,Vy,imm £ 4 NEK, FE Vz ZREE
Vz(1)=Vz(i) + ((Vx(i)*Vy(i))>>imm); i=0:(number-1)
REGERRYLABFEFHTHEALY, HE M  imm=0-15
e int16x16_t vrmulsai_s8_e(int16x16_t, int8x16_t, const int, const int)
e int32x8_t vrmulsai_s16_e(int32x8_t, int16x8_t, const int, const int)
e int64x4_t vrmulsai_s32_e(int64x4_t, int32x4_t, const int, const int)
55
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>>> RHEWH: mEFERIT REBM DKL
fBi% Vz,Vx,imm,index % 4 MEH, FH vz ZREE
Vz(i)=Vz(i) + ((Vx(i)*Vx+1(index))>>imm); i=0:(number-1)
RELERRYLUEELEHITHAER, BEM  inm=0~15

index #3% F & 0~(128/element_size -1)

vrmulss.t.e && vrmulssi.t.e

e int16x16_t vrmulss_s8_e(int16x16_t, int8x16_t, int8x16_t, const int)
e int32x8_t vrmulss_s16_e(int32x8_t, int16x8_t, int16x8_t, const int)

e int64x4_t vrmulss_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> BEGH: MEY RFHLDNETES Z
% Vz,Vx,Vy,imm 2 4 PME#K, FN Vz ZREEE
Vz(1)=Vz(i) + ((-Vx()*Vy(i))>>imm); 1i=0: (number-1)
FELERRGLURERHATHAAALH, BEB  imn=0-~15

e int16x16_t vrmulssi_s8_e(int16x16_t, int8x16_t, const int, const int)
e int32x8_t vrmulssi_s16_e(int32x8_t, int16x8_t, const int, const int)

e int64x4_t vrmulssi_s32_e(int64x4_t, int32x4_t, const int, const int)

>>> RHEWH: mEFERIT REHBML LR Z A
B#% Vz,Vx,imm,index £ 4 M5%, FH Vz ZREHE
Vz(i)=Vz(i) + ((-Vx(i)*Vx+1(index))>>imm); i=0:(number-1)
RFHERRYLUREFHTEARLEH, BEB  imn=0~15

index W& Z 0~(128/element_size -1)

vrmulxaa.t.rs && vrmulxaai.t.rs

e int8x16_t vrmulxaa_s8_rs(int8x16_t, int8x16_t, int8x16_t)
e int16x8_t vrmulxaa_s16_rs(int16x8_t, int16x8_t, int16x8_t)

e int32x4_t vrmulxaa_s32_rs(int32x4_t, int32x4_t, int32x4_t)

>>> WBYLH 1 B A B S R A AR TR R A R A AU 2
B Vz,Vx,Vy 258, R Vz ZREE

round=1<<(element_size-1);

Tmp (1) R 835 5 894 3 E
If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)

Vz(i)= -2"(element_size-1);

Tmp (2i+1)=Vz(2i+1)<<element_size+Vx(2i)*Vy(2i+1)*2+round; i=0: (number/2-1)
Tmp (21)=Vz(2i)<<element_size+ Vx(2i)*Vy(2i)*2+round;  i=0:(number/2-1)

Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; (BR Ens B Wg 3

(T gk%E)
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(8 k7))
End  i=0: (number-1)
(G AR e R n J5 #47)
e int8x16_t vrmulxaai_s8_rs(int8x16_t, int8x16_t, int8x16_t, const int)
e int16x8_t vrmulxaai_s16_rs(int16x8_t, int16x8_t, int16x8_t, const int)
e int32x4_t vrmulxaai_s32_rs(int32x4_t, int32x4_t, int32x4_t, const int)
>>> BHEYY: HEWRII WAL LR E LA E B HEEFEEN
&% Vz,Vx,Vy,index £ 4 NHZH, FH Vz ZREEE
round=1<<(element_size-1);
Tmp (2i+1)=Vz(2i+1)<<element_size+Vx(2i)*Vy(2index+1)*2+round;  i=0:(number/2-1)
Tmp(2i)=Vz(2i)<<element_size+ Vx(2i)*Vy(2index)*2+round; i=0: (number/2-1)
Tmp (1) RYGEHFHLHHE
If Tmp(i)>2~ (2%element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2 (element_size-1);
Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; (Bl En & B o5 340
End  i=0: (number-1)
(E: AR AR B n )5 #£47)
index WJLEZ 0 ~ (128/(element_sizex2) -1)
vrmulxas.t.rs && vrmulxas.t.rs
e int8x16_t vrmulxas_s8_rs(int8x16_t, int8x16_t, int8x16_t)
e int16x8_t vrmulxas_s16_rs(int16x8_t, int16x8_t, int16x8_t)
e int32x4_t vrmulxas_s32_rs(int32x4_t, int32x4_t, int32x4_t)
>>> RBULH B A B B E B AR R RREE AN
Bi% Vz,Vx,Vy R=1%%, i Vz ZREE
round=1<<(element_size-1);
Tmp (2i+1)=Vz(2i+1)<<element_size+Vx(2i+1)*Vy(2i)*2+round; i=0: (number/2-1)
Tmp (2i)=Vz(2i)<<element_size-Vx(2i+1)*Vy(2i+1)*2+round; i=0: (number/2-1)
Tmp(i) RYEH LM E
If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2" (element_size-1);
Else Vz(i)=Tmp(i) [2*%element_size-1:element_size]; (B BAnyk & B g 34
End  i=0: (number-1)
(G R 1E A 2 s #4T)
e int8x16_t vrmulxasi_s8 rs(int8x16_t, int8x16_t, int8x16_t, const int)
e int16x8_t vrmulxasi_s16_rs(int16x8_t, int16x8_t, int16x8_t, const int)
e int32x4_t vrmulxasi_s32_rs(int32x4_t, int32x4_t, int32x4_t, const int)
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>>> RHWH: WEW R WA E B E MR XA R A RREE AN
& Vz,Vx,Vy,index & 4 ME#K, AN Vz RREE
round=1<<(element_size-1);
Tmp (2i+1)=Vz(2i+1)<<element_size+Vx(2i+1)*Vy(2index)*2+round;  i=0:(number/2-1)
Tmp (21i)=Vz(2i)<<element_size-Vx(2i+1)*Vy(2index+1)*2+round; i=0: (number/2-1)
Tmp (i) REEH W LIHEE
If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2 (element_size-1);
Else Vz(i)=Tmp(i) [2%element_size-1:element_size]; CEX SN L5 T
End  i=0: (number-1)
(G AR 1R A B An 5 #4T)
index W JCFE&Z O ~ (128/(element_size*2) -1)

vrmulxss.t.rs & & vrmulxssi.t.rs

e int8x16_t vrmulxss_s8_rs(int8x16_t, int8x16_t, int8x16_t)
e int16x8_t vrmulxss_sl16_rs(int16x8_t, int16x8_t, int16x8_t)

e int32x4_t vrmulxss_s32_rs(int32x4_t, int32x4_t, int32x4_t)

>>> BHEWH: mEWHMZREHERRTIAARERZRAELEN
(B Vz,Vx,Vy REMEH, FW vz £EE(E
round=1<<(element_size-1);
Tmp (2i+1)=Vz(2i+1)<<element_size-Vx(2i)*Vy(2i+1)*2+round; i=0: (number/2-1)
Tmp (21i)=Vz(2i)<<element_size-Vx(2i)*Vy(2i)*2+round; i=0: (number/2-1)
Tmp(1) G EH oy &3 E
If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2 (element_size-1);
Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; (B By & B g 34
End  i=0: (number-1)
CE: fafodR 1B 2 AnR e #AT)

e int8x16_t vrmulxssi_s8_ rs(int8x16_t, int8x16_t, int8x16_t, const int)
e int16x8_t vrmulxssi_s16_rs(int16x8_t, int16x8_t, int16x8_t, const int)

e int32x4_t vrmulxssi_s32_rs(int32x4_t, int32x4_t, int32x4_t, const int)

>>> WEYLH A R T A B S R A AR R R R R AR A
{83 Vz,Vx,Vy,index £ 4 AMB%, FH Vz REEE
round=1<<(element_size-1);
Tmp (2i+1)=Vz(2i+1)<<element_size-Vx(2i)*Vy(2index+1)*2+round; i=0: (number/2-1)
Tmp (21)=Vz(2i)<<element_size-Vx(2i)*Vy(2index)*2+round;  i=0:(number/2-1)
Tmp(i) 4G EH 23 E

(FougkzE)
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(8 k7))
If Tmp(i)>2~(2xelement_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2 (element_size-1);
Else Vz(i)=Tmp(i) [2*%element_size-1:element_size]; (BT B g 45 B 0 5 3842
End  i=0: (number-1)
CE: fafn iR fE A £ Ak 5 347
index WL EEZ 0 ~ (128/(element_sizex2) -1)
vrmulxsa.t.rs && vrmulxsai.t.rs
e int8x16_t vrmulxsa_s8_rs(int8x16_t, int8x16_t, int8x16_t)
e int16x8_t vrmulxsa_s16_rs(int16x8_t, int16x8_t, int16x8_t)
e int32x4_t vrmulxsa_s32_rs(int32x4_t, int32x4_t, int32x4_t)
>>> BEPHY: HEFEMERLHERRXXEREABENREFEN
% Vz,Vx,Vy & 3 M5%, FEt vz RREM
round=1<<(element_size-1);
Tmp (2i+1)=Vz(2i+1)<<element_size-Vx(2i+1)*Vy(2i)*2+round; i=0: (number/2-1)
Tmp (21i)=Vz(2i)<<element_size+Vx(2i+1)*Vy(2i+1)*2+round; i=0: (number/2-1)
Tmp(i) RYEH LI E
e int8x16_t vrmulxsai_s8_rs(int8x16_t, int8x16_t, int8x16_t, const int)
e int16x8_t vrmulxsai_s16_rs(int16x8_t, int16x8_t, int16x8_t, const int)
e int32x4_t vrmulxsai_s32_rs(int32x4_t, int32x4_t, int32x4_t, const int)
>>> REGLH: WEF R T aIEHLHE IR XARERENIEEFEN
&% Vz,Vx,Vy,index £ 4 &%, F& vz ZREE
round=1<<(element_size-1);
Tmp (2i+1)=Vz(2i+1)<<element_size-Vx(2i+1)*Vy(2index)*2+round;  i=0:(number/2-1)
Tmp (21)=Vz(2i)<<element_size+Vx(2i+1)*Vy(2index+1)*2+round; i=0: (number/2-1)
Tmp (1) RYGEHHLHHE
If Tmp(i)>2~ (2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2 (element_size-1);
Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; (U g 25 F 00 & 34
End  i=0: (number-1)
CE: fafeig fE A Z Ak 5 317
index WJLEZ 0 ~ (128/(element_sizex2) -1)
vrcmul.t.rs
e int8x16_t vrcmul_s8_rs(int8x16_t, int8x16_t)
e int16x8_t vrcmul_si16_rs(int16x8_t, int16x8_t)
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e int32x4_t vrcmul_s32_rs(int32x4_t, int32x4_t)

>>> RPUH: BRI ®
{83 Vx,vy RFAEH, V2 REEE
round=1<<element_size-1
Tmp (2i+1)=Vx (21) *Vy (2i+1) *2+Vx (2i+1) *Vy (21i) *2+round;
i=0: (number/2-1)
Tmp (21)=Vx (21) *Vy (21) *2-Vx (2i+1) *Vy (2i+1) *2+round;
i=0: (number/2-1)
Tmp (i) R ¥ EH ML E
If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2"(element_size-1);
Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; CESIVN-T-L Ih-E T
End  i=0: (number-1)

GE = A AR 7 Ju B s #E4T)

vrcmula.t.e

e int16x16_t vrcmula_s8_e(int16x16_t, int8x16_t, int8x16_t, const int)
e int32x8_t vrcmula_s16_e(int32x8_t, int16x8_t, int16x8_t, const int)

e int64x4_t vrcmula_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> BHEYPH: EEREEBY LR A
% Vz,Vx,Vy,imm & 4 N5, FH Vz 2R EE
Vz(4i+3:4i+2)=Vz(4i+3:4i+2) + ((Vx(21i)*Vy(2i+1))>>imm) + ((Vx(2i+1)*Vy(2i))>>imm) ;
i=0: (number/2-1) (&)
Vz(4i+1:4i)=Vz(4i+1:4i) + ((Vx(21)*Vy(2i))>>imm) + ((-Vx(2i+1)*Vy(2i+1))>>imm);
i=0: (number/2-1)  (5L#f)
EHREERRELBRERHTHEALY, BEW  imm=0-15

vrcmulce.t.rs

e int8x16_t vrcmulc_s8_rs(int8x16_t, int8x16_t)
e int16x8_t vrcmulc_s16_rs(int16x8_t, int16x8_t)

e int32x4_t vrcmulc_s32_rs(int32x4_t, int32x4_t)

>>> BHY I BAHGEHRE conj (x)xy
B& vx,Vy EH NS, V2 ZREE
round=1<<element_size-1
Tmp (2i+1)=Vx (21) *Vy (2i+1) *2-Vx (2i+1) *Vy (21) *2+round;
i=0: (number/2-1)
Tmp (21) =Vx (21) *Vy (21) *2+Vx (21+1) *Vy (2i+1) *2+round;

()
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(B bTT)

i=0: (number/2-1)

Tmp (i) #RGE 43 E

If Tmp(i)>2~ (2%element_size-1)-1Vz(i)= 2~ (element_size-1)-1;

Else if Tmp(i)<-2~(2*element_size-1)

Vz(i)= -2 (element_size-1);

Else Vz(i)=Tmp(i) [2*¥element_size-1:element_size]; CESIVA-T-E T 05 T
End  i=0: (number-1)

(G : A AR 1R 72 A B #E4T)

vrcmulca.t.e

int16x16_t vrcmulca_s8_e(int16x16_t, int8x16_t, int8x16_t, const int)
int32x8_t vrcmulca_s16_e(int32x8_t, int16x8_t, int16x8_t, const int)

int64x4_t vrcmulca_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> RBWH: AHCEREHBY LR o
& Vz,Vx,Vy,imm & 4 NEK, FE Vz ZREE
Vz(4i+3:4i+2)=Vz(4i+3:4i+2) + ((Vx(21)*Vy(2i+1))>>imm4) + ((-Vx(2i+1)*Vy(2i))>>imm4);
i=0: (number/2-1) (& #F)
Vz(4i+1:4i)=Vz(4i+1:41i) + ((Vx(21)*Vy(2i))>>imm4) + ((Vx(2i+1)*Vy(2i+1))>>imm4);
i=0: (number/2-1) (5£%)
EBRRGEERRGLHUBEEHTEARLES, HEM  imm=0-15

vrcmuln.t.rs

int8x16_t vrcmuln_s8_rs(int8x16_t, int8x16_t)
int16x8_t vrcmuln_s16_rs(int16x8_t, int16x8_t)

int32x4_t vrcmuln_s32_rs(int32x4_t, int32x4_t)

>>> BHGH: BEIARE (-x)xy
B vx,Vy BHANEK, vz REEE
round=1<<element_size-1
Tmp (2i+1)= -Vx(21i)*Vy(2i+1)*2-Vx(2i+1)*Vy (2i)*2+round;
i=0: (number/2-1)
Tmp (21)=-Vx(21) *Vy (21) *2+Vx (2i+1) *Vy (2i+1) *2+round;
i=0: (number/2-1)
Tmp (1) 1k 832 5 8 230 2
If Tmp(i)>2~ (2%element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2 (element_size-1);
Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; (B /4 R 8 H )
End  i=0: (number-1)
(G : A AR 1E 72 A 5 #E4T)

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

61




@ T BT RIS

vrcmulna.t.e

e int16x16_t vrcmulna_s8_e(int16x16_t, int8x16_t, int8x16_t, const int)
e int32x8_t vrcmulna_s16_e(int32x8_t, int16x8_t, int16x8_t, const int)

e int64x4_t vrcmulna_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> BBEWH: AHMAREHBY LR o
(B Vz,Vx,Vy,imd £ 4 AB%, FR Vz REEE
Vz(4i+3:4i+2)=Vz(4i+3:4i+2) + ((-Vx(21)*Vy(2i+1))>>imm4) + ((-Vx(2i+1)*Vy(2i))>>imm4) ;
i=0: (number/2-1) (& #F)
Vz(4i+1:41)=Vz(4i+1:4i) + ((-Vx(21)*Vy(21i)>>imm4) +((Vx(2i+1)*Vy(2i+1))>>imm4);
i=0: (number/2-1)  (£#)
EHRRBERRY LUK HTEAES, BEM  inn=0~15

vrcmulcen.t.rs

e int8x16_t vrcmulcn_s8_rs(int8x16_t, int8x16_t)
e int16x8_t vrcmulcn_sl16_rs(int16x8_t, int16x8_t)

e int32x4_t vrcmulcn_s32_rs(int32x4_t, int32x4_t)

>>> RHWH: EHLHIARE (-conj(x)*y
&k vx, vy EWANMSHK, V2 ZREE
round=1<<element_size-1
Tmp (2i+1)= -Vx(21)*Vy (2i+1)*2+Vx (2i+1)*Vy(2i)*2+round;
i=0: (number/2-1)
Tmp(2i)= -Vx(21i)*Vy(21)*2-Vx(2i+1) *Vy(2i+1)*2+round;
i=0: (number/2-1)
Tmp (i) R 8 EH M 234 &
If Tmp(i)>2~(2*element_size-1)-1Vz(i)= 2~ (element_size-1)-1;
Else if Tmp(i)<-2~(2*element_size-1)
Vz(i)= -2"(element_size-1);
Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; CESIVN-T-E I h-E )
End  i=0: (number-1)

GE = AR A7 fn IR JE #AT)

vrcmulcna.t.e

e int16x16_t vrcmulcna_s8_e(int16x16_t, int8x16_t, int8x16_t, const int)
e int32x8_t vrcmulcna_s16_e(int32x8_t, int16x8_t, int16x8_t, const int)

e int64x4_t vrcmulcna_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> BHPH: BB RELAHT AR o
% Vz,Vx,Vy,immd % 4 NEH, FH Vz ZREHE
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(8:EW)

Vz(4i+3:4i+2)=Vz(4i+3:4i+2) + ((-Vx(2i)*Vy(2i+1))>>imm4) + ((Vx(2i+1)*Vy(2i))>>imm4);

i=0: (number/2-1) (& %f)

Vz(4i+1:4i)=Vz(4i+1:4i) + ((-Vx(21)*Vy(21))>>imm4)+ ((-Vx(2i+1)*Vy(2i+1))>>imm4);

i=0: (number/2-1) (5£%#[)

EHEREERRGLAB L HTEALES, BEM  inn=0~15

3.5.6.3 BRI, BIBOTIi. e HBcPdia T fid i 4

vrecpe.t && vrecps.t

sat8x16_t vrecpe_s8(sat8x16_t)
sat16x8_t vrecpe_s16(sat16x8_t)
sat32x4_t vrecpe_s32(sat32x4_t)
usat8x16_t vrecpe_u8(usat8x16_t)
usat16x8_t vrecpe_ul6(usat16x8_t)

usat32x4_t vrecpe_u32(usat32x4_t)

>>> RHUH: WETRRE R
B& vx 5%, Vz RREE
Vz(i) 1/(Vx(i)) 1i=0:(number-1)
(P8 vx(1) #BEHE

sat8x16_t vrecps_s8(sat8x16_t, sat8x16_t)
sat16x8_t vrecps_s16(sat16x8_t, sat16x8_t)
sat32x4_t vrecps_s32(sat32x4_t, sat32x4_t)
usat8x16_t vrecps_u8(usat8x16_t, usat8x16_t)
usat16x8_t vrecps_ul6(usat16x8_t, usat16x8_t)

usat32x4_t vrecps_u32(usat32x4_t, usat32x4_t)

>>> BHEWH: WEELEEL
ik vx,Vy & 2 MEAS, V2 REREHE
Vz(i) = 2 - Vx(i) * Vy(i)  1i=0:(number-1)

vrsqrte.t && vrsqrts.t

sat8x16_t vrsqrte_s8(sat8x16_t)
sat16x8_t vrsqrte_s16(sat16x8_t)
sat32x4_t vrsqrte_s32(sat32x4_t)
usat8x16_t vrsqrte_u8(usat8x16_t)

usat16x8_t vrsqrte_ul6(usatl6x8_t)

KAT 2.2
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e usat32x4_t vrsqrte_u32(usat32x4_t)

>>> BHRWH: mELREAREFF
Bi& Vx 5%, Vz BREHE
Vz (i) i=0: (number-1) (Br it & vx(i) BB FE)

e sat8x16_t vrsqrts_s8(sat8x16_t, sat8x16_t)

e satl6x8_t vrsqrts_s16(sat16x8_t, satl6x8_t)

e sat32x4_t vrsqrts_s32(sat32x4_t, sat32x4_t)

e usat8x16_t vrsqrts_u8(usat8x16_t, usat8x16_t)
e usatl6x8_t vrsqrts_ul6(usatl16x8_t, usatl6x8_t)

e usat32x4_t vrsqrts_u32(usat32x4_t, usat32x4_t)

>>> BB
& vx, vy EHANASH, V2 ZREE
Vz(i) = 1.5+ ((-Vx(1)*Vy(i))/2) 1i=0:(number-1);

vexpe.t

e sat8x16_t vexpe_s8(sat8x16_t)

e sat16x8_t vexpe_s16(sat16x8_t)

e sat32x4_t vexpe_s32(sat32x4_t)

e usat8x16_t vexpe_u8(usat8x16_t)
e usatl6x8_t vexpe_ul6(usat16x8_t)

e usat32x4_t vexpe_u32(usat32x4_t)

>> BHUH: METER ¢ WIHHMA
B Vx REAN, Vz RREEE
Vz(i) e~ (Vx(i)) i=0:(number-1)
(Bt E vx(i) 8 e (D)

3.5.6.4 #ERIEAIREA
vsht.t

e int8x16_t vsht_s8 (int8x16_t, int8x16_t)

e int16x8_t vsht_s16 (int16x8_t, int16x8_t)

e int32x4_t vsht_s32 (int32x4_t, int32x4_t)

e int64x2_t vsht_s64 (int64x2_t, int64x2_t)

e uint8x16_t vsht_u8 (uint8x16_t, uint8x16_t)

e uint16x8_t vsht_ul6 (uint16x8_t, uint16x8_t)
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e uint32x4_t vsht_u32 (uint32x4_t, uint32x4_t)

e uint64x2_t vsht_u64 (uint64x2_t, uint64x2_t)

REFRIES

>>> BHAH: HEEH

& Vx,Vy B5%, vz REEME, U/S BFSM

if Vy(i)[7:0]1>0, Vz(i)=Vx(i)<<Vy(i)[7:0];

else Vz(i)=Vx(i)>>|Vy(i)[7:0]1|;  i=0:(number-1)

W Vy EANTER vy HHE 8-bit #4E Vy@@ [7:0] EAFHEHMET;
NT U, AHAEEES, dT S, AHBAEREH;

vsht.t.s

e int8x16_t vsht_s8_s (int8x16_t, int8x16_t)

e int16x8_t vsht_s16_s (int16x8_t, int16x8_t)

e int32x4_t vsht_s32_s (int32x4_t, int32x4_t)

e int64x2_t vsht_s64_s (int64x2_t, int64x2_t)

e uint8x16_t vsht_u8_s (uint8x16_t, uint8x16_t)

e uint16x8_t vsht_ul6_s (uint16x8_t, uint16x8_t)

e uint32x4_t vsht_u32_s (uint32x4_t, uint32x4_t)

e uint64x2_t vsht_u64_s (uint64x2_t, uint64x2_t)

>>> FHHRH: mEETALS

&k vx,Vy ZEWANSK, vz ZREME, U/S 251
if Vy(i) [7:01>0, Vz(i)=sat(Vx(i)<<Vy(i)[7:0]);
else Vz(i)=Vx(i)>>|Vy(i)[7:0]];

i=0: (number-1) Pl Vy /Mo H Vy(d) PHfK 8-bit #Hde Vy(i)[7:0]1 (EABRKSHMEE;
sat REEE TR THM ZHEEZ T, R U/S i b 4R Ar 40 Iy & K3 & ME

XT U, ABAERLAH, XT S, AHHEREH

vsht.t.r

e int8x16_t vsht_s8_r (int8x16_t, int8x16_t)

e int16x8_t vsht_s16_r (int16x8_t, int16x8_t)

e int32x4_t vsht_s32_r (int32x4_t, int32x4_t)

e int64x2_t vsht_s64_r (int64x2_t, int64x2_t)

e uint8x16_t vsht_u8_r (uint8x16_t, uint8x16_t)

e uint16x8_t vsht_ul6_r (uint16x8_t, uint16x8_t)

e uint32x4_t vsht_u32_r (uint32x4_t, uint32x4_t)

e uint64x2_t vsht_u64_r (uint64x2_t, uint64x2_t)
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>>> WK : HE round HH
B Vx,Vy RRASH, V2 RREME, U/s RESME
If Vy(i)[7:0]==0, round=0;
else round=1<<(-Vy(i) [7:0]-1);
end
if Vy(i) [7:01>0, Vz(i)=Vx(i)<<Vy(i)[7:0];
else Vz(i)=(Vx(i)+round)>>|Vy(i)[7:0]|; 1i=0:(number-1)

NT U, ABAEELAH, AT S, EHARRER;

PLVy BT E Vy() HHE 8-bit HIE Vy(L)[7:0] EARKSHEEE;

vsht.t.rs

e int8x16_t vsht_s8_rs (int8x16_t, int8x16_t)

e int16x8_t vsht_s16_rs (int16x8_t, int16x8_t)

o int32x4_t vsht_s32_rs (int32x4_t, int32x4_t)

e int64x2_t vsht_s64_rs (int64x2_t, int64x2_t)

e uint8x16_t vsht_u8_rs (uint8x16_t, uint8x16_t)
e uint16x8_t vsht_ul6_rs (uint16x8_t, uint16x8_t)
e uint32x4_t vsht_u32_rs (uint32x4_t, uint32x4_t)

e uint64x2_t vsht_u64_rs (uint64x2_t, uint64x2_t)

>>> B H: mEMF round
B# vx,Vy BEASH, Vz ZKEE, U/S BEFM
If Vy(i)[7:0]==0, round=0;
else round=1<<(-Vy(i) [7:0]-1);

end
if Vy(i) [7:0]1>0, Vz(i)=sat(Vx(i)<<Vy(i)[7:01);
else Vz(i)=(Vx(i)+round)>>|Vy(i)[7:0]1; i=0: (number-1)

sat R\EEEFLRLEABABERZ B, HRE U/S Hil i
XF U, AHAEREH, T S, AHARALEH

PLVy BT E Vy() HHE 8-bit HIE Vy(L)[7:0] EARKSHEEE;
£ B A kA I oA R NME

vshl.t && vshli.t

e int8x16_t vshl_s8 (int8x16_t, int8x16_t)

o int16x8_t vshl_s16 (int16x8_t, int16x8_t)

e int32x4_t vshl_s32 (int32x4_t, int32x4_t)

e int64x2_t vshl_s64 (int64x2_t, int64x2_t)

e uint8x16_t vshl_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vshl_ul6 (uint16x8_t, uint16x8_t)

e uint32x4_t vshl_u32 (uint32x4_t, uint32x4_t)
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e uint64x2_t vshl_u64 (uint64x2_t, uint64x2_t)

>>> RBUNA: WEFHERLSY
B#& Vx,Vy BHANS%, vz RREE, U/S RESH
Vz(1)=Vx(i)<<Vy (i) [7:0] ; i=0: (number-1)
vy AR VyE) PHE 8-bit Bl vy [7:0] AL EBRMLEI];

e int8x16_t vshli_s8 (int8x16_t, const int)

e int16x8_t vshli_s16 (int16x8_t, const int)

e int32x4_t vshli_s32 (int32x4_t, const int)

e int64x2_t vshli_s64 (int64x2_t, const int)

e uint8x16_t vshli_u8 (uint8x16_t, const int)
e uint16x8_t vshli_ul6 (uint16x8_t, const int)
e uint32x4_t vshli_u32 (uint32x4_t, const int)

e uint64x2_t vshli_u64 (uint64x2_t, const int)

>>> BHWH: HELHRALR
% Vx,imm EWPMEHK, Vz BREE
Vz(i)=Vx(i)<<imm; i=0: (number-1)

imm @ EZ O ~ element_size-1

vshl.t.s && vshli.t.s

e int8x16_t vshl_s8_s (int8x16_t, int8x16_t)

e int16x8_t vshl_s16_s (int16x8_t, int16x8_t)

e int32x4_t vshl_s32_s (int32x4_t, int32x4_t)

e int64x2_t vshl_s64_s (int64x2_t, int64x2_t)

e uint8x16_t vshl_u8_s (uint8x16_t, uint8x16_t)
e uint16x8_t vshl_ul6_s (uint16x8_t, uint16x8_t)
e uint32x4_t vshl_u32_s (uint32x4_t, uint32x4_t)

e uint64x2_t vshl_u64_s (uint64x2_t, uint64x2_t)

>>> RHEWH: mETFELLIE
& Vx,Vy ZRRASH, vz REEME, U/S REFH
signed=(T==8); R#FTLE U/S KA &EH)
Max=signed? 2~ (element_size-1)-1: 2~ (element_size)-1;
Min=signed? -2~ (element_size-1):0;
If (Vx(i)<<Vy(i) [7:0])>Max  Vz(i)=Max;
Else if (Vx(i)<<Vy(i)[7:0])<Min  Vz(i)=Min;
Else Vz(i)= Vx(i)<<Vy(i) [7:0]; i=0: (number-1)
Povy AR Vy(D) FHE 8-bit HE Vy@)[7:0] AL FHMLES

e int8x16_t vshli_s8_s (int8x16_t, const int)
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e int16x8_t vshli_s16_s (int16x8_t, const int)

e int32x4_t vshli_s32_s (int32x4_t, const int)

e int64x2_t vshli_s64_s (int64x2_t, const int)

e uint8x16_t vshli_u8_s (uint8x16_t, const int)
e uint16x8_t vshli_ul6_s (uint16x8_t, const int)
e uint32x4_t vshli_u32_s (uint32x4_t, const int)

e uint64x2_t vshli_u64_s (uint64x2_t, const int)

>>> BB =L B s BB A
% Vx,imm EWASK, Vz ZREE
signed=(T==8); RIETLH U/S KRB HHE)
Max=signed? 2~ (element_size-1)-1: 2~ (element_size)-1;
Min=signed? -2~ (element_size-1):0;
If (Vx(i)<<imm)>Max Vz(i)=Max;
Else if (Vx(i)<<imm)<Min Vz(i)=Min;
Else Vz(i)= Vx(i)<<imm; i=0: (number-1)

imm B JEFEZ O ~ element_size-1

vshli.t.e

e int16x16_t vshli_s8_e (int8x16_t, const int)
e int32x8_t vshli_s16_e (int16x8_t, const int)
e int64x4_t vshli_s32_e (int32x4_t, const int)
e uint16x16_t vshli_u8_e (uint8x16_t, const int)
e uint32x8_t vshli_ul6_e (uint16x8_t, const int)

e uint64x4_t vshli_u32_e (uint32x4_t, const int)

>>> RHUY: MEY RIWHLY
% Vx,imm EWANSZH, Vz REEE, U/S RIFFM
Vz(2i+1,2i)=extend(Vx(i))<<imm; i=0: (number-1)
extend ¥ LEMRE U/S ¥ RA RGBT 2 £

imm EEZ O ~ element_size*x2-1

vshr.t & & vshri.t

e int8x16_t vshr_s8 (int8x16_t, int8x16_t)

e int16x8_t vshr_si16 (int16x8_t, int16x8_t)

e int32x4_t vshr_s32 (int32x4_t, int32x4_t)

e int64x2_t vshr_s64 (int64x2_t, int64x2_t)

e uint8x16_t vshr_u8 (uint8x16_t, uint8x16_t)

e uint16x8_t vshr_ul6 (uint16x8_t, uint16x8_t)
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uint32x4_t vshr_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vshr_u64 (uint64x2_t, uint64x2_t)

REFRIES

> RBUN: WEFHFREEY
Bk vx,Vy EWASEK, V2 ZREE, U/S BFF
Vz(1)=Vx(i)>>Vy(i) [7:0] ; i=0:(number-1)
vy BT E Vy(E) FEE 8-bit K4 Vy(L)[7:0] EARMFFHMLEI;
XF U, AHAEBREH, T S, AHARALEH

int8x16_t vshri_s8 (int8x16_t, const int)
int16x8_t vshri_s16 (int16x8_t, const int)
int32x4_t vshri_s32 (int32x4_t, const int)
int64x2_t vshri_s64 (int64x2_t, const int)
uint8x16_t vshri_u8 (uint8x16_t, const int)
uint16x8_t vshri_ul6 (uint16x8_t, const int)
uint32x4_t vshri_u32 (uint32x4_t, const int)

uint64x2_t vshri_u64 (uint64x2_t, const int)

>>> BHUY: mELHNHEH
& Vx,imm R NMEH V2 BEEME, U/S RIFE
Vz(i)=Vx(i)>>imm; i=0: (number-1)
NT U, AHAEELES, T S, AHBAXKEH

imm B EFE 2 1 ~ element_size

vshr.

t.r && vshri.t.r

int8x16_t vshr_s8_r (int8x16_t, int8x16_t)
int16x8_t vshr_s16_r (int16x8_t, int16x8_t)
int32x4_t vshr_s32_r (int32x4_t, int32x4_t)
int64x2_t vshr_s64_r (int64x2_t, int64x2_t)
uint8x16_t vshr_u8_r (uint8x16_t, uint8x16_t)
uint16x8_t vshr_ul6_r (uint16x8_t, uint16x8_t)
uint32x4_t vshr_u32_r (uint32x4_t, uint32x4_t)

uint64x2_t vshr_u64_r (uint64x2_t, uint64x2_t)

>>> BHPHA: HEFHFEAEHR round
& vx,Vy ZEWANSHK, vz ZREME, U/S 251
If Vy(i)[7:0]==0, round =0;
else round=1<<(Vy(i)[7:0]-1);
Vz(1)=(Vx(i)+round)>>Vy(i) [7:0];
i=0: (number-1)
vy #4MTF Vy@) K 8-bit i Vy(@) [7:0] EALFSHLET;
NT U, EHARELY, 4T S, AHARALH

KAt
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e int8x16_t vshri_s8_r (int8x16_t, const int)

e int16x8_t vshri_s16_r (int16x8_t, const int)

e int32x4_t vshri_s32_r (int32x4_t, const int)

e int64x2_t vshri_s64_r (int64x2_t, const int)

e uint8x16_t vshri_u8_r (uint8x16_t, const int)
e uint16x8_t vshri_ul6_r (uint16x8_t, const int)
e uint32x4_t vshri_u32_r (uint32x4_t, const int)

e uint64x2_t vshri_u64_r (uint64x2_t, const int)

REFRIES

>>> RHWH: WEILHHAHHR round
ik Vx,imm EWNEHK, Vz RREME, U/S ZF G
round=1<<(imm-1) ;Vz(i)=(Vx(i)+round)>> imm) ; i=0: (number-1)
HT U, AHAEERER, T S, AHAFEAREH

imm BEEEZ 1 ~ element_size

vshri.t.1

e int16x8_t vshri_s16_1 (int16x8_t, const int)
e int32x4_t vshri_s32_1 (int32x4_t, const int)
e int64x2_t vshri_s64_1 (int64x2_t, const int)
e uint16x8_t vshri_ul6_1 (uint16x8_t, const int)
e uint32x4_t vshri_u32_1 (uint32x4_t, const int)

e uint64x2_t vshri_u64_1 (uint64x2_t, const int)

>>> BRI 08T HRABIRIEE
ik Vx,inm EFASK, V2 REEME, U/S BESE

Vz(1)={Tmp(2i+1) ,Tmp(21)}; i=0: (number/2-1)
(HRHTF Vz Bk 64bit)
XT U, ABAEREH, AT S, AHAREALEH

imm #EEE 1 ~ element_size

Tmp(i)=(Vx(i)>> imm) [element_size/2-1:0]; i=0:(number-1) (BLEE B A% 2300

vshri.t.Ir

e int16x8_t vshri_si16_lr (int16x8_t, const int)
e int32x4_t vshri_s32_1lr (int32x4_t, const int)
e int64x2_t vshri_s64_lr (int64x2_t, const int)
e uint16x8_t vshri_ul6_lr (uint16x8_t, const int)
e uint32x4_t vshri_u32_1r (uint32x4_t, const int)

e uint64x2_t vshri_u64_lr (uint64x2_t, const int)
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>>> BHYH: AEIHEAEH round B
B Vx,imm EWASH, vz REEME, U/S RAEFH
round=1<<(imm) ;
Tmp (1) =((Vx(i)+round)>> (imm+1)) [element_size/2-1:0]; i=0:(number-1)
CBUZ R o R 30 20)
Vz(i)={Tmp(2i+1) ,Tmp(21)}; i=0: (number/2-1)
(ERIKT Vz #1% 64bit)
NT U, EHAEELY, 4T S, AHARALEH

oimm WL Z 1 ~ element_size

vshri.t.ls

e int16x8_t vshri_s16_1ls (int16x8_t, const int)
e int32x4_t vshri_s32_1s (int32x4_t, const int)
e int64x2_t vshri_s64_ls (int64x2_t, const int)
e uint16x8_t vshri_ul6_ls (uint16x8_t, const int)
e uint32x4_t vshri_u32_1ls (uint32x4_t, const int)

e uint64x2_t vshri_u64_ls (uint64x2_t, const int)

>>> RHWH 1w E LB HCE A UKt fe
¥ Vx,imm EWASH, V2 REEE, U/S RESE
signed=(T==8); (RFLE U/S XA #%HE)
Max=signed? 2~ (element_size/2-1)-1: 2~ (element_size/2)-1;
Min=signed? -2~ (element_size/2-1): 0;
If (Vx(i)>> imm)>Max  Tmp(i)=Max;
Else if (Vx(i)>> imm)<Min  Tmp(i)=Min;
Else Tmp(i)=(Vx(i)>> imm) [element_size/2-1:0]; (B4R K330
End i=0: (number-1)
Vz(i)={Tmp(2i+1) ,Tmp(2i)}; i=0: (number/2-1) (HEE T Vz B{% 64bit)
NT U, EHABEL, 4T S, ARAHALH

imm WEEEZ 1 ~ element_size

vshri.t.Irs

e int16x8_t vshri_s16_lrs (int16x8_t, const int)
e int32x4_t vshri_s32_lrs (int32x4_t, const int)
e int64x2_t vshri_s64_lrs (int64x2_t, const int)
e uint16x8_t vshri_ul6_lrs (uint16x8_t, const int)
e uint32x4_t vshri_u32_lrs (uint32x4_t, const int)

e uint64x2_t vshri_u64_lrs (uint64x2_t, const int)
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>>> RHWH: WMELHHAF round BUEF1Ar
& Vx,imm EWPMSH, V2 ZRREE, U/S EFFM
round=1<<(oimm-1) ;signed=(T==8); RFEILEX U/S LA L)
Max=signed? 2~ (element_size/2-1)-1: 27 (element_size/2)-1;
Min=signed? -2~ (element_size/2-1): 0;
If ((Vx(i)+round)>> oimm)>Max  Tmp(i)=Max;
Else if ((Vx(i)+round)>> oimm)<Min  Tmp(i)=Min;
Else Tmp(i)=((Vx(i)+round)>> oimm) [element_size/2-1:0]; (BUZE R AR 302
End i=0: (number-1)
Vz(i)={Tmp(2i+1),Tmp(2i)}; i=0:(number/2-1) (£ EH#kT Vz &L 64bit)
HT U, AHAEERER, T S, AHAFTAELEH

oimm HJJEFEZ 1 ~ element_size

vshria.t

e int8x16_t vshria_s8 (int8x16_t, int8x16_t, const int)

e int16x8_t vshria_s16 (int16x8_t, int16x8_t, const int)

e int32x4_t vshria_s32 (int32x4_t, int32x4_t, const int)

e int64x2_t vshria_s64 (int64x2_t, int64x2_t, const int)

e uint8x16_t vshria_u8 (uint8x16_t, uint8x16_t, const int)
e uint16x8_t vshria_ul6 (uint16x8_t, uint16x8_t, const int)
e uint32x4_t vshria_u32 (uint32x4_t, uint32x4_t, const int)

e uint64x2_t vshria_u64 (uint64x2_t, uint64x2_t, const int)

>>> RHWH: mELHEAEY E
% Vz,Vx,imm 2 3 NN5%K, R vz RREE, U/S RETR
Vz(i)=Vz(i)+(Vx(i)>> imm); i=0: (number-1)
HT U, AHAEBRER, T S, AHBAFAREH

imm M IEEZ 1 ~ element_size

vshria.t.r

e int8x16_t vshria_s8_r (int8x16_t, int8x16_t, const int)

e int16x8_t vshria_s16_r (int16x8_t, int16x8_t, const int)

e int32x4_t vshria_s32_r (int32x4_t, int32x4_t, const int)

e int64x2_t vshria_s64_r (int64x2_t, int64x2_t, const int)

e uint8x16_t vshria_u8_r (uint8x16_t, uint8x16_t, const int)
e uint16x8_t vshria_ul6_r (uint16x8_t, uint16x8_t, const int)
e uint32x4_t vshria_u32_r (uint32x4_t, uint32x4_t, const int)

e uint64x2_t vshria_u64_r (uint64x2_t, uint64x2_t, const int)
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s>> B KT
% Vz,Vx,imm & 3 NEH, FAE vz ZREE, U/S EFEN
round=1<<(imm-1) ;Vz(i)=Vz (i) +((Vx(i)+round)>> imm) ; i=0: (number-1)
HT U, EHAEEES, T S, ABAFTAEH
imm @G EE 1 ~ element_size
vexh.t && vexl.t
e int8x16_t vexh_s8 (int8x16_t, int8x16_t, int)
e int16x8_t vexh_s16 (int16x8_t, int16x8_t, int)
e int32x4_t vexh_s32 (int32x4_t, int32x4_t, int)
e int64x2_t vexh_s64 (int64x2_t, int64x2_t, int)
e uint8x16_t vexh_u8 (uint8x16_t, uint8x16_t, unsigned)
e uint16x8_t vexh_ul6 (uint16x8_t, uint16x8_t, unsigned)
e uint32x4_t vexh_u32 (uint32x4_t, uint32x4_t, unsigned)
e uint64x2_t vexh_u64 (uint64x2_t, uint64x2_t, unsigned)
>>> FHRH: HELHHAHE round Zju
& Vz,Vx,ry 5%, R Vz RREME, U/S 2F 5L
immi=ry[5:0]; imm2=ry[11:6];
Vz(i)={Vx (i) [imm2:imm1] ,Vz(i) [element_size+immi-imm2-2:0]};
i=0: (number-1)
element_size > imm2 imml O
e int8x16_t vexl_s8 (int8x16_t, int8x16_t, int)
e int16x8_t vexl_s16 (int16x8_t, int16x8_t, int)
e int32x4_t vexl_s32 (int32x4_t, int32x4_t, int)
e int64x2 t vexl_s64 (int64x2_t, int64x2_t, int)
e uint8x16_t vexl_u8 (uint8x16_t, uint8x16_t, unsigned)
e uint16x8_t vexl_ul6 (uint16x8_t, uint16x8_t, unsigned)
e uint32x4_t vexl_u32 (uint32x4_t, uint32x4_t, unsigned)
e uint64x2_t vexl_u64 (uint64x2_t, uint64x2_t, unsigned)
>>> BHEPY: HEFHLEIEFA
% Vz,Vx,ry 5%, Rt Vz RREEME, U/S ZF 5L
imml=ry[5:0]; imm2=ry[11:6];
Vz(i)={Vz (i) [element_size-1: imm2-immi+1], Vx(i) [imm2:imm1]};
i=0: (number-1)
element_size > imm2 imml O
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3.5.6.5 A (MOV), jLEHME. MRERL
vmtvr.t.1

e int8x16_t vmtvr_s8_1 (int8x16_t, char, const int)

e int16x8_t vmtvr_s16_1 (int16x8_t, short, const int)

e int32x4_t vmtvr_s32_1 (int32x4_t, int, const int)

e uint8x16_t vmtvr_u8_1 (uint8x16_t, unsigned char, const int)

e uint16x8_t vmtvr_ul6_1 (uint16x8_t, unsigned short, const int)

e uint32x4_t vmtvr_u32_1 (uint32x4_t, unsigned int, const int)

>>> BHYH: MERTRE R
% Vz,rx,index R=AN5#, FH Vz ZREME, U/S 25
Vz(index)=Rx[element_size-1:0], HATETLZL
Index J&[H 4 0~(128/element_size -1)

vmtvr.t.2

e int8x16_t vmtvr_s8_2 (int8x16_t, long long, const int)

e int16x8_t vmtvr_s16_2 (int16x8_t, long long, const int)

e int32x4_t vmtvr_s32_2 (int32x4_t, long long, const int)

e uint8x16_t vmtvr_u8_2 (uint8x16_t, long long, const int)
e uint16x8_t vmtvr_ul6_2 (uint16x8_t, long long, const int)

e uint32x4_t vmtvr_u32_2 (uint32x4_t, long long, const int)

>> REYH: HEXTRE R
& Vz,rx,index R=AN5#, FK Vz ZREE, U/S 45
Vz(index)=Rx[element_size-1:0], Vz(index+1)=Rx[element_size-1+32:32], H A& L
Index JEL[E 4 0~(128/element_size -2)

vmfvr.t

e int vmfvr_s8 (int8x16_t, const int)

e int vmfvr_s16 (int16x8_t, const int)

e int vmfvr_s32 (int32x4_t, const int)

e unsigned int vmfvr_u8 (uint8x16_t, const int)
e unsigned int vmfvr_ul6 (uint16x8_t, const int)

e unsigned int vmfvr_u32 (uint32x4_t, const int)
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>>> BHYH: MEFHER
fBi& Vx,index & 3 5%, Rz ZR[EE
Rz=extend_32(Vx(index));
extend_32 MR U/S MEFES BREH ST RE 32 i
Index F&[E 4 0~(128/element_size -1)

vsext.t

e int vsext_s8 (int8x16_t)

e int vsext_s16 (int16x8_t)

e int vsext_s32 (int32x4_t)

e unsigned int vsext_u8 (uint8x16_t)
e unsigned int vsext_ul6 (uint16x8_t)

e unsigned int vsext_u32 (uint32x4_t)

>>> BHUH: WEREF T LRER
B vx %%, Rz RREME, U/S 25
If Type=8 for i=0:15, Rz[i]=Vx(i)[7]; end Rz[31:161=0;
If Type=16 for i=0:7, Rz[i]=Vx(i)[15]; end Rz[31:8]=0;
If Type=32 for i=0:3, Rz[i]=Vx(i)[31]; end Rz[31:4]=0;
(RE Vx ENMTROFTME, BERABNERFFE Rz WA

vmov.t.e

e uint16x16_t vmov_s8_e (uint8x16_t)
e uint32x8_t vmov_s16_e (uint16x8_t)
e uint64x4_t vmov_s32_e (uint32x4_t)
e uint16x16_t vmov_u8_e (uint8x16_t)
e uint32x8_t vmov_ul6_e (uint16x8_t)

e uint64x4_t vmov_u32_e (uint32x4_t)

>> BHGH: MEY RER
& Vx 5%, V2 RREME, U/S RS
Vz(i)=extend (Vx(i)); i=0: (number/2-1)
extend M{F U/S MEZY RAFXHEYT RATEMLIEMN 2 £

vmov.t.l && vmov.t.h

e int16x8_t vmov_s16_1 (int16x8_t, int16x8_t)
e int32x4_t wvmov_s32_1 (int32x4_t, int32x4_t)

e int64x2_t vmov_s64_1 (int64x2_t, int64x2_t)
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e uint16x8_t vmov_ul6_1 (uint16x8_t, uint16x8_t)
e uint32x4_t vmov_u32_1 (uint32x4_t, uint32x4_t)

e uint64x2_t vmov_u64_1 (uint64x2_t, uint64x2_t)

>>> RHWH: mERLER
&k vx, vy RS, V2 ZREE, U/S Z4FH
Vz(i)={Vx(2i+1) [element_size/2-1:0], Vx(2i) [element_size/2-1:0]};
i=0: (number/2-1)
Vz (number/2+i)={Vy(2i+1) [element_size/2-1:0],Vy(2i) [element_size/2-1:0]};
i=0: (number/2-1)
BUTL X AR 3 2

e int16x8_t vmov_s16_h (int16x8_t, int16x8_t)
e int32x4_t vmov_s32_h (int32x4_t, int32x4_t)
e int64x2_t vmov_s64_h (int64x2_t, int64x2_t)
e uint16x8_t vmov_ul6_h (uint16x8_t, uint16x8_t)
e uint32x4_t vmov_u32_h (uint32x4_t, uint32x4_t)

e uint64x2_t vmov_u64_h (uint64x2_t, uint64x2_t)

>>> RHGH: mEFHLER

& vx, vy EWANSHEK, V2 ZREE, U/S Z4FH

Vz(i)={Vx(2i+1) [element_size-1:element_size/2], Vx(2i) [element_size-1:element_size/2]};

i=0: (number/2-1)

Vz (number/2+i)={Vy(2i+1) [element_size-1:element_size/2],Vy(2i) [element_size-1:element_
—size/2]%};

i=0: (number/2-1)

BUL K i1 & 3 2

vmov.t.sl

e int16x8_t vmov_s16_sl (int16x8_t, int16x8_t)
e int32x4_t vmov_s32_sl (int32x4_t, int32x4_t)
e int64x2_t vmov_s64_sl (int64x2_t, int64x2_t)
e uint16x8_t vmov_ul6_sl (uint16x8_t, uint16x8_t)
e uint32x4_t vmov_u32_sl (uint32x4_t, uint32x4_t)

e uint64x2_t vmov_u64_sl (uint64x2_t, uint64x2_t)

>>> RHGH: W BRI
& vx,Vy BEWANSH, vz RREME, U/S BFSFE
signed=(T==8); (RIFETLHE U/s £AH#E)
Max=signed? 2~ (element_size/2-1)-1: 2~ (element_size/2)-1;

Min=signed? -2~ (element_size/2-1): 0;

(T gk%E)
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(8 k7))
If Vx(i)>Max Tmpl(i)=Max;
Else if Vx(i)<Min Tmpl(i)=Min;
Else Tmp1(i)=Vx(i) [element_size/2-1:0]; (BUT & M ALE340)
End  i=0: (number-1)
If Vy(i)>Max Tmp2(i)=Max;
Else if Vy(i)<Min Tmp2(i)=Min;
Else Tmp2(i)=Vy(i) [element_size/2-1:0]; (B & B E 3020
End  i=0:(number-1)
Vz(i)={Tmp1(2i+1) ,Tmp1(2i)}; i=0: (number/2-1)
Vz (i+number/2)={Tmp2(2i+1) ,Tmp2(2i)}; i=0: (number/2-1)
vmov.t.rh
e int16x8_t vmov_s16_rh (int16x8_t, int16x8_t)
e int32x4_t vmov_s32_rh (int32x4_t, int32x4_t)
e int64x2_t vmov_s64_rh (int64x2_t, int64x2_t)
e uint16x8_t vmov_ul6_rh (uint16x8_t, uint16x8_t)
e uint32x4_t vmov_u32_rh (uint32x4_t, uint32x4_t)
e uint64x2_t vmov_ub4_rh (uint64x2_t, uint64x2_t)
>>> BHHW: HEHAM round FH
% Vx,Vy BHASHK, vz BREME, U/S B 51
round=1<<(elemen_size/2-1)
Tmp1(i)=(Vx(i)+round) [element_size-1: element_size/2]; i=0:(number-1) (BUG & W 5 £ 5
)
Tmp2(i)=(Vy(i)+round) [element_size-1: element_size/2]; i=0:(number-1) (B E W e EE
)
Vz(i)={Tmp1(2i+1) ,Tmp1(2i)}; i=0: (number/2-1)
Vz (i+number/2)={Tmp2(2i+1) ,Tmp2(2i)}; i=0: (number/2-1)
vtrn.t
e int8x32_t vtrn_s8 (int8x16_t, int8x16_t)
e int16x16_t vtrn_s16 (int16x8_t, int16x8_t)
e int32x8_t vtrn_s32 (int32x4_t, int32x4_t)
e uint8x32_t vtrn_u8 (uint8x16_t, uint8x16_t)
e uint16x16_t vtrn_ul6 (uint16x8_t, uint16x8_t)
e uint32x8_t vtrn_u32 (uint32x4_t, uint32x4_t)
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>>> BHGH: WEHEX XL
& Vvx,Vy 254, Vz ZREE
Vz(2i+1)=Vy(2i); Vz(2i)= Vx(2i); i=0:number/2-1
Vz(2i+1+2*number)= Vy(2i+1), Vz(2i+2*number)=Vx(2i+1); i=0:number/2-1

vrevq && vrevh && vrevw && vrevd

e int8x16_t vrevq_s8 (int8x16_t)

e uint8x16_t vrevq_u8 (uint8x16_t)

>>> BHEWPH: HEHEFTERF
ik vx ZHAN, Vz ZREME
Vz (number-1:0)= {Vx(0), Vx(1), Vx(2), - Vx(14), Vx(15)};

e int16x8_t vrevh_s16 (int16x8_t)

e uint16x8_t vrevh_ul6 (uinti16x8_t)

>>> BHEHRH: mEREFFIET
BiZ Ve 2B, Vz ZREE
Vz (number-1:0)= {Vx(0), Vx(1), Vx(2), - Vx(6), Vx(7)};

e int32x4_t vrevw_s32 (int32x4_t)

e uint32x4_t vrevw_u32 (uint32x4_t)

>> BHRWPH: HEHEFEF
ik vx ZHN, Vz ZREE
Vz (number-1:0)= {Vx(0), Vx(1), Vx(2), Vx(3)};

e int64x2_t vrevd_s64 (int64x2_t)

e uint64x2_t vrevd_u64 (uint64x2_t)

>>> BHEUH: HEKERXFEF
% vx BN, Vz BREME
Vz (number-1:0)= {Vx(0), Vx(1)};

vexti.t && vext.t

e int8x16_t vexti_s8 (int8x16_t, int8x16_t, const int)

e uint8x16_t vexti_u8 (uint8x16_t, uint8x16_t, const int)

>>> BB ST S B R P
& vx,Vy,imm £ 3 NM5H, V2 RREME
If imm[5]==0, Vz (imm[3:0]:0)=Vx(imm[3:0]:0);
Ch vx B RAE T M TRFEIE vz fRAaE T TR

(T gk%E)
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(B bTT)

Else Vz (imm[3:0]:0)=Vx(15:15-imm[3:0]);

Ck vx WEET M TEENE vz R eE T TR

If imm[4]==0, Vz (15:imm[3:0]+1)=Vy(15-imm[3:0]-1:0);
Ch vy WA ET M TRENE vz R s T TR

Else Vz (15:imm[3:0]+1)=Vy(15:imm[3:0]+1);

Ch vy thmfET AT REINE vz yEfE T TR

Ho imm[3:0] #FEE A 0~14;

e int8x16_t vext_s8 (int8x16_t, int8x16_t, int)

e uint8x16_t vext_u8 (uint8x16_t, uint8x16_t, int)

>>> RHWH: FHENEREE
% Vx,Vy,Rk & 3 MEH, Vz RREE
Imm6 = Rk[5:0];
If imm6[5]==0, Vz (imm[3:0]:0)=Vx(imm[3:0]:0);
Ch vz RAEET AN TRFEINE vz HREETATR)
Else Vz (imm[3:0]:0)=Vx(15:15-imm[3:0]);
Ch vx iy s T TR EINE vz RAeET TR
If imm6[4]==0, Vz (15:imm[3:0]+1)=Vy(15-imm[3:0]-1:0);
Ch vy WA ETMTEHEINE V2 ELET TR
Else Vz (15:imm[3:0]+1)=Vy(15:imm[3:0]+1);
Ck vy tEET A A TERENE vz tE s T TR)
Hd imm[3:0] ByIEEA 0-14;

vtbl.t && vtbx.t

e int8x16_t vtbl_s8 (int8x16_t, int8x16_t)

e uint8x16_t vtbl_u8 (uint8x16_t, uint8x16_t)

>>> BHUY: mERESEE
ik vx,Vy W NS, V2 BREME
if Vy(i)<16 Vz(i)=Vx(Vy(i));
else Vz(i)=8'Db0;

i=0: (number-1)

e int8x16_t vtbx_s8 (int8x16_t, int8x16_t)

e uint8x16_t vtbx_u8 (uint8x16_t, uint8x16_t)

>>> BEGHA: H BRI
& vx,Vy EWANSHK, vz RREME
if Vy(i)<16 Vz(i)=Vx(Vy(i));
else Vz(i)=Vz(i);

i=0: (number-1)
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vand.t && vandn.t

int8x16_t vand_s8 (int8x16_t, int8x16_t)
int16x8_t vand_s16 (int16x8_t, int16x8_t)
int32x4_t vand_s32 (int32x4_t, int32x4_t)
int64x2_t vand_s64 (int64x2_t, int64x2_t)
uint8x16_t vand_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vand_ul6 (uint16x8_t, uint16x8_t)
uint32x4_t vand_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vand_u64 (uint64x2_t, uint64x2_t)

REFRIES

s> EHII: SR
B#& vx,Vy EWANSHK, vz RREE
for j=0:127 Vz[jl=Vx[j] & Vyl[jl

int8x16_t vandn_s8 (int8x16_t, int8x16_t)
int16x8_t vandn_s16 (int16x8_t, int16x8_t)
int32x4_t vandn_s32 (int32x4_t, int32x4_t)
int64x2_t vandn_s64 (int64x2_t, int64x2_t)
uint8x16_t vandn_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vandn_ul6 (uint16x8_t, uint16x8_t)
uint32x4_t vandn_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vandn_u64 (uint64x2_t, uint64x2_t)

>>> BEPHY: mEHMLESEHR
B® vx,Vy BWAS4,Vz RREE
for j=0:127 Vz[jl=Vx[jl & ('vy[jl)

vxor.t

int8x16_t vxor_s8 (int8x16_t, int8x16_t)
int16x8_t vxor_s16 (int16x8_t, int16x8_t)
int32x4_t vxor_s32 (int32x4_t, int32x4_t)
int64x2_t vxor_s64 (int64x2_t, int64x2_t)
uint8x16_t vxor_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vxor_ul6 (uint16x8_t, uint16x8_t)
uint32x4_t vxor_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vxor_u64 (uint64x2_t, uint64x2_t)
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REFRIES

>>> RHEWHA: HEHCRREH
& vx,Vy BH A MSHK, V2 ZREE
for j=0:127 Vz[jl=Vx[j]l ~ Vy[j]

vnot.t

vor

int8x16_t vnot_s8 (int8x16_t, int8x16_t)
int16x8_t vnot_s16 (int16x8_t, int16x8_t)
int32x4_t vnot_s32 (int32x4_t, int32x4_t)
int64x2_t vnot_s64 (int64x2_t, int64x2_t)
uint8x16_t vnot_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vnot_ul6 (uint16x8_t, uint16x8_t)
uint32x4_t vnot_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vnot_u64 (uint64x2_t, uint64x2_t)

>>> BHEYH: AEHLRREH
& vx,Vy EWASHK, vz RREME
for j=0:127 Vz[jl=!Vx[j]

.t && vorn.t

int8x16_t vor_s8 (int8x16_t, int8x16_t)
int16x8_t vor_s16 (int16x8_t, int16x8_t)
int32x4_t vor_s32 (int32x4_t, int32x4_t)
int64x2_t vor_s64 (int64x2_t, int64x2_t)
uint8x16_t vor_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vor_ul6 (uint16x8_t, uint16x8_t)
uint32x4_t vor_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vor_u64 (uint64x2_t, uint64x2_t)

>>> BHWH: mERMLEEE
& Vvx,Vy BHANSH, V2 REEE
for j=0:127 Vz[jI=Vx[j]l | Vy[j]

int8x16_t vorn_s8 (int8x16_t, int8x16_t)
int16x8_t vorn_s16 (int16x8_t, int16x8_t)
int32x4_t vorn_s32 (int32x4_t, int32x4_t)
int64x2_t vorn_s64 (int64x2_t, int64x2_t)
uint8x16_t vorn_u8 (uint8x16_t, uint8x16_t)

uint16x8_t vorn_ul6 (uinti16x8_t, uint16x8_t)
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e uint32x4_t vorn_u32 (uint32x4_t, uint32x4_t)

e uint64x2_t vorn_u64 (uint64x2_t, uint64x2_t)

REFRIES

S>> BHWRW: AERMLKEE
Bi% Vvx,Vy ZEANASH,Vz ZEREE
for j=0:127 Vz[jI=vx[j] | (' vy[jD)

vsel.t

e int8x16_t vsel_s8 (int8x16_t, int8x16_t, int8x16_t)

e int16x8_t vsel_s16 (int16x8_t, int16x8_t, int16x8_t)

e int32x4_t vsel_s32 (int32x4_t, int32x4_t, int32x4_t)

e int64x2 t vsel_s64 (int64x2_t, int64x2_t, int64x2_t)

e uint8x16_t vsel_u8 (uint8x16_t, uint8x16_t, uint8x16_t)
e uint16x8_t vsel_ul6 (uint16x8_t, uint16x8_t, uint16x8_t)
e uint32x4_t vsel_u32 (uint32x4_t, uint32x4_t, uint32x4_t)

e uint64x2_t vsel_u64 (uint64x2_t, uint64x2_t, uint64x2_t)

>>> BEYPY: mELAEF
B vx,Vy BEWANSH, Vz BREE
for j=0:127 Vz[jl=Vk[j] ?Vx[j]:Vy[j]

vcls.t && vclz.t

e int8x16_t vcls_s8 (int8x16_t)
e int16x8_t vcls_s16 (int16x8_t)
e int32x4_t vcls_s32 (int32x4_t)

e int64x2_t vcls_s64 (int64x2_t)

>>> BHRWRHA: MEFFTLESMFA
&k vx BE%K, vz RREE
M MSB Frig b mEM S AAR M ELCE, FELATAITEK
Vz(i)=count_leading_sign_bit(Vx(i)); i=0: (number-1)

e int8x16_t vclz_s8 (int8x16_t)

e intl16x8_t vclz_s16 (int16x8_t)

e int32x4_t vclz_s32 (int32x4_t)

e int64x2_t vclz_s64 (int64x2_t)

e uint8x16_t vclz_u8 (uint8x16_t)
e uint16x8_t vclz_ul6 (uint16x8_t)

e uint32x4_t vclz_u32 (uint32x4_t)
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e uint64x2_t vclz_u64 (uint64x2_t)

REFRIES

>>> BHRWH: mEREMES 0 MK
Bi% Vx £5H, Vz £REE
M MSB FreaEL K 0 HifLEk

ventl.t

int8x16_t vecntl_s8 (int8x16_t)
int16x8_t vecntl_s16 (int16x8_t)
int32x4_t ventl_s32 (int32x4_t)
int64x2_t ventl_s64 (int64x2_t)
uint8x16_t vcntl_u8 (uint8x16_t)
uint16x8_t vcntl_ul6 (uint16x8_t)
uint32x4_t ventl_u32 (uint32x4_t)

uint64x2_t vcntl_u64 (uint64x2_t)

>>> FHHWH: mEHE 1 MK
Bk vz BE5H, Vz BREE
count_one W HETLEF 1 WA

Vz(i)=count_one(Vx(i)) ; i=0: (number-1)

vtst.t

int8x16_t vtst_s8 (int8x16_t, int8x16_t)
int16x8_t vtst_s16 (int16x8_t, int16x8_t)
int32x4_t vtst_s32 (int32x4_t, int32x4_t)
int64x2_t vtst_s64 (int64x2_t, int64x2_t)
uint8x16_t vtst_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vtst_ul6 (uint16x8_t, uint16x8_t)
uint32x4_t vtst_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vtst_u64 (uint64x2_t, uint64x2_t)

>>> REGH: mERMLEEMN
B vx,Vy BEASH, Vz ZEEME
Vz(i)=(l (Vx(i) & Vy(i))) ?111---11:000--00;

i=0: (number-1)

KAT 2.2
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vdupg.t

int8x16_t vdupg_s8 (signed char)
int16x8_t vdupg_s16 (short)

int32x4_t vdupg_s32 (int)

uint8x16_t vdupg_u8 (unsigned char)
uint16x8_t vdupg_ul6 (unsigned short)

uint32x4_t vdupg_u32 (unsigned int)

REFRIES

>>> BHRPY: AEENFEFREEEARNRTFEZEHE N
% Rx 5 H, Vz RREE
Vz(i)=Rx[element size-1:0]; i=0:(number-1)

vdup.t.1 && vdup.t.2

int8x16_t vdup_s8_1 (int8x16_t, const int)
int16x8_t vdup_s16_1 (int16x8_t, const int)
int32x4_t vdup_s32_1 (int32x4_t, const int)
uint8x16_t vdup_u8_1 (uint8x16_t, const int)
uint16x8_t vdup_ul6_1 (uintl6x8_t, const int)

uint32x4_t vdup_u32_1 (uint32x4_t, const int)

S>> BHEWPY: —THERENTFEEZEHEN
% Vx,index ZH#M A, Vz ZR[E{E
Vz(i)=Vx(index) ; i=0: (number-1)

index=0 ~ (128/element_size -1)

int8x32_t vdup_s8_2 (int8x32_t, const int)
int16x16_t vdup_s16_2 (int16x16_t, const int)
int32x8_t vdup_s32_2 (int32x8_t, const int)
uint8x32_t vdup_u8_2 (uint8x32_t, const int)
uint16x16_t vdup_ul6_2 (uint16x16_t, const int)

uint32x8_t vdup_u32_2 (uint32x8_t, const int)

>>> BHUWH: 0HEIE BB
% Vx,index Z# )\, Vz ZRFEH
Vz(i)=Rx(index); i=0:number-1
Vz(i)=Rx(index+1); i=number:2*number-1
index=0 ~ (128/element_size -1)

number = 128/element_size
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vins.t.1 && vins.t.2

int8x16_t vins_s8_1 (int8x16_t, int8x16_t, const int, const int)
int16x8_t vins_s16_1 (int16x8_t, int16x8_t, const int, const int)
int32x4_t vins_s32_1 (int32x4_t, int32x4_t, const int, const int)
uint8x16_t vins_u8_1 (uint8x16_t, uint8x16_t, const int, const int)
uint16x8_t vins_ul6_1 (uint16x8_t, uint16x8_t, const int, const int)

uint32x4_t vins_u32_1 (uint32x4_t, uint32x4_t, const int, const int)

REFRIES

>>> RHWHA: —THEHA
7% Vz,Vx,index,index2 2 4 N&#, FW Vz ZRE{H
Vz(index2)=Vx(index); Vz HATZEALL
index=0 ~ (128/element_size -1);
index2=0 ~ (128/element_size -1)

int8x32_t vins_s8_2 (int8x32_t, int8x32_t, const int, const int)
int16x16_t vins_s16_2 (int16x16_t, int16x16_t, const int, const int)
int32x8_t vins_s32_2 (int32x8_t, int32x8_t, const int, const int)
uint8x32_t vins_u8_2 (uint8x32_t, uint8x32_t, const int, const int)
uint16x16_t vins_ul6_2 (uint16x16_t, uint16x16_t, const int, const int)

uint32x8_t vins_u32_2 (uint32x8_t, uint32x8_t, const int, const int)

>>> BHGH: —THEHAN
f#i& Vz,Vx,index,index2 & 4 N5#H, FW Vz ZRFE{H
Vz(index2)=Vx(index) ;
Vz(index2+number) = Vx(index+1)
Vz ARTEELE
index=0 ~ (128/element_size -1);
index2=0 ~ (128/element_size -1)

number = 128/element_size

vpkg.t.2

int8x32_t vpkg_s8_2 (int8x32_t, int8x32_t, const int, const int)
int16x16_t vpkg_s16_2 (int16x16_t, int16x16_t, const int, const int)
int32x8_t vpkg_s32_2 (int32x8_t, int32x8_t, const int, const int)
uint8x32_t vpkg_u8_2 (uint8x32_t, uint8x32_t, const int, const int)
uint16x16_t vpkg_ul6_2 (uint16x16_t, uintl16x16_t, const int, const int)

uint32x8_t vpkg_u32_2 (uint32x8_t, uint32x8_t, const int, const int)
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@ T BT RIS

>> BHRUH: ZTHEK
6% Vz,Vx,index,index2 2 4 &%, FH Vz ZR[EHE
bound=number; bound JF 3k H| W & FH B4 F 2L, number B0 E N30
Vz (index2)=Vx(index) ;
if index2+1<bound
Vz(index2+1)=Vx (index+bound) ;
else Vz(index2+1)=Vx(index+bound) ;
Vz,Vz+l FHRTEAE
index=0 ~ (128/element_size -1);
index2=0 ~ (128/element_size -1)

vitl.t.2 && vdtl.t.2

e int8x32_t vitl_s8_2 (int8x32_t)

e int16x16_t vitl_s16_2 (int16x16_t)

e int32x8_t vitl_s32_2 (int32x8_t)

e uint8x32_t vitl_u8_2 (uint8x32_t)

e uint16x16_t vitl_ul6_2 (uint16x16_t)

e uint32x8_t vitl_u32_2 (uint32x8_t)

>>> BHEHRHA: ZTTRAR
B vk BEH, vz AREME
Vz(2i+1,2i)={Vx (i+number) ,Vx(i)}; i=0:(number-1)

e int8x32_t vdtl_s8_2 (int8x32_t)

o int16x16_t vdtl_s16_2 (int16x16_t)

e int32x8_t vdtl_s32_2 (int32x8_t)

e uint8x32_t vdtl_u8_2 (uint8x32_t)

e uint16x16_t vdtl_ul6_2 (uint16x16_t)

e uint32x8_t vdtl_u32_2 (uint32x8_t)

>>> BHGH: —TERAR
Bk vz BE5H, Vz BREE
Vz(i) = Vx(2i);Vz(i+number) = Vx(2i+1);

i=0: (number-1)

3.5.6.6 M BE ke A

vmovi.8

e int8x16_t vmovi_s8 (const signed char)

e uint8x16_t vmovi_u8 (const signed char)
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RYFAIEE
>>> BEP W mELH LR
% imm8 EHHK, Vz RREME
IMM8= imm8[7:0]
Vz(i)= IMMS; i=0: (number-1)
vmovi.t16
e uint16x8_t vmovi_ul6 (const signed char, const int)
e int16x8_t vmovi_s16 (const signed char, const int)
>>> BEYPH: mEL LR
g% imm8,index EW/MN5#, Vz REEE, U/S R4 FM
IMM16= {8’ b0, imm8[7:0]}<<(index*8) (index= 0~1)
If Type=U, Vz(i)= IMM16; i=0: (number-1)
If Type=S, Vz(i)= ~IMM16; i=0:(number-1)
vmovi.t32
e uint32x4_t vmovi_u32 (const signed char, const int)
e int32x4_t vmovi_s32 (const signed char, const int)
>>> BHUH: mE LB LR
3% imm8,index ZW MNE#, Vz REEME, U/S BFFML
IMM32= {24’ b0, imm8[7:0]}<<(index*8) (index= 0~3)
If Type=U, Vz(i)= IMM32; i=0: (number-1)
If Type=S, Vz(i)= ~IMM32; i=0:(number-1)
vmaski.8.1 & & vmaski.8.h
e int8x16_t vmaski_s8_1 (const signed char)
e uint8x16_t vmaski_u8_1 (const signed char)
>>> BHUY: mELNHT Efm
i imm8 ZHH, Vz R EE
Vz(i)= {8{imm8[i]}}; i=0: (number/2-1); Vz HATEXE 0
e int8x16_t vmaski_s8_h (const signed char)
e uint8x16_t vmaski_u8_h (const signed char)
>>> BEGY: mMELHEY RiH
g imm8 ZH %, Vz RREE
Vz(i+8)= {8{imm8[i]}}; i=0: (number/2-1); Vz H AL T EZHEFHFL L
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@ T8
vmaski.16

e int16x8_t vmaski_s16 (const signed char)

e uint16x8_t vmaski_ul6 (const signed char)

REFRIES

>>> BEPH: mELHHY Rt
Bi#% imm8 Z 5%, Vz 2k E(E
Vz(i)= {16{imm8[i]}}; i=0: (number-1);

3.5.6.7 LOAD/STORE #i%
vld.t.n(n=1/2/3/4) && vst.t.n(n=1/2/3/4)

e int8x16_t vld_8_1 (int8x16_t*, const int)
e int16x8_t vld_16_1 (int16x8_t*, const int)
e int32x4_t v1d_32_1 (int32x4_t*, const int)
e int8x16_t v1d_8_2 (int8x16_t*, const int)
e int16x8_t vld_16_2 (int16x8_t*, const int)
e int32x4_t v1d_32_2 (int32x4_t*, const int)
e int8x16_t v1d_8_3 (int8x16_t*, const int)
e int16x8_t v1d_16_3 (int16x8_t*, const int)
e int32x4_t v1d_32_3 (int32x4_t*, const int)
e int8x16_t v1d_8_3 (int8x16_t*, const int)
e int16x8_t v1d_16_3 (int16x8_t*, const int)

e int32x4_t v1d_32_3 (int32x4_t*, const int)

>>> BHPY: BEKEREME
f&i% Rx,offset EWANSH, Vz ZREHE
Y rx FIXT A B HE 4 JF element_size X7, N EIEXFHE,
size=00/01/10/11 *f i byte/half word/word/double word
Offset=imm7<<size(offset 7 (0-127)<<size & [FHK)
for j=0:N-1(VLD.T.N, N = 1/2/3/4)
Vz(j)=MEM(Rx+offset+j* (27 (size))) ;
end HRATEE 0

e void vst_8_1 (int8x16_t*, const int, int8x16_t)
e void vst_16_1 (int16x8_t*, const int, int16x8_t)
e void vst_32_1 (int32x4_t*, const int, int32x4_t)
e void vst_8_2 (int8x16_t*, const int, int8x16_t)
e void vst_16_2 (int16x8_t*, const int, int16x8_t)

e void vst_32_2 (int32x4_t*, const int, int32x4_t)
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void vst_8_3 (int8x16_t*, const int, int8x16_t)
void vst_16_3 (int16x8_t*, const int, int16x8_t)
void vst_32_3 (int32x4_t*, const int, int32x4_t)
void vst_8_4 (int8x16_t*, const int, int8x16_t)
void vst_16_4 (int16x8_t*, const int, int16x8_t)

void vst_32_4 (int32x4_t*, const int, int32x4_t)

REFRIES

>>> BHPH: BRKEHEFHE
&% Rx,offset,Vz Z5¥
L rx Fref gy Ak 4 dF element_size X if, W EAEXFFFH .
size=00/01/10/11 % i byte/half word/word/double word
offset=imm7<<size(offset J&[H7&E (0-127)<<size) TE N
for j=0:N-1 MEM(Rx+offset+j*(27(size)))=Vz(j); end

vldru.t.n(n=1/2/3/4) && vstru.t.n(n=1/2/3/4)

int8x16_t vldru_8_1 (int8x16_t*, int)
int16x8_t vldru_16_1 (int16x8_t*, int)
int32x4_t vldru_32_1 (int32x4_t*, int)
int8x16_t vldru_8_2 (int8x16_t*, int)
int16x8_t vldru_16_2 (int16x8_t*, int)
int32x4_t vldru_32_2 (int32x4_t*, int)
int8x16_t vldru_8_3 (int8x16_t*, int)
int16x8_t vldru_16_3 (int16x8_t*, int)
int32x4_t vldru_32_3 (int32x4_t*, int)
int8x16_t vldru_8_4 (int8x16_t*, int)
int16x8_t vldru_16_4 (int16x8_t*, int)

int32x4_t vldru_32_4 (int32x4_t*, int)

>>> BB E A A B K E A
g% Rx,Ry W MEHK, Vz ZRE(E
Y orx At R E HAE A dF element_size X, W E X FRE
size=00/01/10 Xf i byte/half word/word
for j=0:N-1 Vz(j)=MEM(Rx+j*(2 (size)));end H4ATEE 0
Rx=Rx+Ry;

vstru_8_1 (int8x16_t*, int, int8x16_t)
vstru_16_1 (int16x8_t*, int, int16x8_t)
vstru_32_1 (int32x4_t*, int, int32x4_t)
vstru_8_2 (int8x16_t*, int, int8x16_t)

vstru_16_2 (int16x8_t*, int, int16x8_t)
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e vstru_32_2 (int32x4_t*, int, int32x4_t)
e vstru_8_3 (int8x16_t*, int, int8x16_t)
e vstru_16_3 (int16x8_t*, int, int16x8_t)
e vstru_32_3 (int32x4_t*, int, int32x4_t)
e vstru_8_4 (int8x16_t*, int, int8x16_t)
e vstru_16_4 (int16x8_t*, int, int16x8_t)

e vstru_32_4 (int32x4_t*, int, int32x4_t)

REFRIES

>>> RBWH: WEFHELRREN
8% Rx,Ry,Vz Z=/5%K
B rx PrxfRify Ak element_size Xfif, M EAxIFFH¥
size=00/01/10 Xt i byte/half word/word
for j=0:N-1 MEM(Rx+j*(27 (size)))=Vz(j); end
Rx=Rx+Ry;

vldu.t.n(n=1/2/3/4) && vstu.t.n(n=1/2/3/4)

e int8x16_t vldu_8_1 (int8x16_tx*)
e int16x8_t vldu_16_1 (int16x8_tx*)
e int32x4_t vldu_32_1 (int32x4_tx*)
e int8x16_t vldu_8_2 (int8x16_t*)
e int16x8_t vldu_16_2 (int16x8_tx*)
e int32x4_t vldu_32_2 (int32x4_t*)
e int8x16_t vldu_8_3 (int8x16_tx*)
e int16x8_t vldu_16_3 (int16x8_t*)
e int32x4_t vldu_32_3 (int32x4_tx*)
e int8x16_t vldu_8_4 (int8x16_t*)
e int16x8_t vldu_16_4 (int16x8_t*)

e int32x4_t vldu_32_4 (int32x4_tx*)

>>> BB R R R
i Rx THH, Vz RREE
Yorx Fiat R B HHE A dE element_size xtF, M EEXFRE.
size=00/01/10 *{ i byte/half word/word
for j=0:N-1 Vz(j)=MEM(Rx+j*(2"(size))); end HATZE 0

Rx=Rx+N*2~ (size);

e void vstu_8_1 (int8x16_t*, int8x16_t)
e void vstu_16_1 (int16x8_t*, int16x8_t)
e void vstu_32_1 (int32x4_t*, int32x4_t)

e void vstu_8_2 (int8x16_t*, int8x16_t)
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e void vstu_16_2 (int16x8_t*, int16x8_t)
e void vstu_32_2 (int32x4_t*, int32x4_t)
e void vstu_8_3 (int8x16_t*, int8x16_t)

e void vstu_16_3 (int16x8_t*, int16x8_t)
e void vstu_32_3 (int32x4_t*, int32x4_t)
e void vstu_8_4 (int8x16_t*, int8x16_t)

e void vstu_16_4 (int16x8_t*, int16x8_t)

e void vstu_32_4 (int32x4_t*, int32x4_t)

>>> BEPH: HEFHELILER
& vz,Rx ZirA
Y rx FTXT N BT HE A FE element_size X7, N EEXFFHE .
size=00/01/10 *{ i byte/half word/word
for j=0:N-1 MEM(Rx+j*(27(size)))=Vz(j);
end

Rx=Rx+N*2~ (size)

vldm.t & & vstm.t

e int8x16_t vldm_8 (int8x16_t*)

e int16x8_t vldm_16 (int16x8_t*)

e int32x4_t vldm_32 (int32x4_tx*)

o int8x32_t vldm_8_256 (int8x32_tx)

¢ int16x16_t vldm_16_256 (int16x16_t*)

o int32x8_t vldm_32_256 (int32x8_t*)

>>> BHUH: EHEEMK
&% Rx 5%, Vz REREE
Y rx Pixt R HY A 4 9F element_size ¥R, MEAXFFHE .
Vz = MEM(Rx)

e void vstm_8 (int8x16_t*, int8x16_t)

e void vstm_16 (int16x8_t*, int16x8_t)

e void vstm_32 (int32x4_t*, int32x4_t)

e void vstm_8_256 (int8x32_t*, int8x32_t)

e void vstm_16_256 (int16x16_t*, int16x16_t)

e void vstm_32_256 (int32x8_t*, int32x8_t)

>>> BHGLH: ELHEFHE
% Rx,Vz ZEWANSH
Y rx Pixt LAY A 9 element_size xR, MEAXFHHE.
MEM(Rx) = Vz
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vldmu.t && vstmu.t

int8x16_t vldmu_8 (int8x16_t*)
int16x8_t vldmu_16 (int16x8_tx*)
int32x4_t vldmu_32 (int32x4_t*)
int8x32_t vldmu_8_256 (int8x32_t*)
int16x16_t vldmu_16_256 (int16x16_t*)

int32x8_t vldmu_32_256 (int32x8_t*)

REFRIES

>>> BHGL: E LB R A E R
% Rx Z5%, vz REEMHE
Y rx PIXT A BGHHE 4 JF element_size X7, N EIEXFHE .
Vz = MEM(Rx)

Rx += size(Vz)

void vstmu_8 (int8x16_t*, int8x16_t)

void vstmu_16 (int16x8_t*, int16x8_t)

void vstmu_32 (int32x4_t*, int32x4_t)

void vstmu_8_256 (int8x32_t*, int8x32_t)
void vstmu_16_256 (int16x16_t*, int16x16_t)

void vstmu_32_256 (int32x8_t*, int32x8_t)

>> BHEWPY: HLEEFHENERN
& Rx,Vz BEHNSH
Y orx it R B A A dE element_size 5, MEEHFRHE.
MEM(Rx) = Vz

Rx += size(Vz)

vldmru.t && vstmru.t

int8x16_t vldmru_8 (int8x16_t*, const int)
int16x8_t vldmru_16 (int16x8_t*, const int)
int32x4_t vldmru_32 (int32x4_t*, const int)
int8x32_t vldmru_8_256 (int8x32_t*, const int)
int16x16_t vldmru_16_256 (int16x16_t*, const int)

int32x8_t vldmru_32_256 (int32x8_t*, const int)

>>> BEYLH BRI 2 A A E T
% Rx, Ry RWANEH, Vz ZREME
Vz = MEM(Rx)
Rx += Ry;

void vstmru_8 (int8x16_t*, int, int8x16_t)
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e void vstmru_16 (int16x8_t*, int, int16x8_t)
e void vstmru_32 (int32x4_t*, int, int32x4_t)
e void vstmru_8_256 (int8x32_t*, int, int8x32_t)
e void vstmru_16_256 (int16x16_t*, int, int16x16_t)
e void vstmru_32_256 (int32x8_t*, int, int32x8_t)
>>> BEPLH: BRI E A A E R
8% Rx,Ry,Vz £ 3 M&#K
MEM(Rx) = Vz
Rx += Ry
vidx.t
e int8x16_t vldx_8 (int8x16_t*, int)
e int16x8_t vldx_16 (int16x8_t*, int)
e int32x4_t v1ldx_32 (int32x4_t*, int)
>>> BHPY: TERKEREME
ik vx,Vy W NS, V2 BREME
Y orx Frat RLA AL A dF element_size T, MEFXFRHE.
size=00/01/10/%f i byte/half word/word/
If Type =8, N= Ry[3:0] (0<N<16)
If Type =16, N= Ry[2:0] (0<N<8)
If Type =32, N= Ry[1:0] (0<N<4)
for j=0:N-1 Vz(j)=MEM(Rx+j*(2"(size))); end HATEE 0
& N=0, WEEATHH
virw.t.n
e int32x4_t vlrw_s32_4 (const int, const int, const int, const int)
e uint32x4_t vlrw_u32_4 (const int, const int, const int, const int)
>>> BHUY: MEFEHEEIAN
{Bi% imml,imm2,imm3,imm4 2 4 &%, Vz ZREE
Vz[0] = immil; Vz[1] = imm2; Vz[2] = imm3; Vz[3] = imm4
3.5.6.8 {FRIMIL LR A
vadd.t && vsub.t
e float32x4_t vadd_£32 (float32x4_t, float32x4_t)
Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 93




@ T BT RIS

>>> BHWH: TR
B vx,Vy BEWASH, Vz BREE
Vz(1)=Vx(i)+Vy (i) ; i=0: (number-1)

float32x4_t vsub_£f32 (float32x4_t, float32x4_t)

>>> BHRYLH: F R EERE
B Vx,Vy RRNMSHK, vz REEE
Vz(1)=Vx(i)-Vy(i); i=0: (number-1)

vpadd.t

e float32x4_t vpadd_£32 (float32x4_t, float32x4_t)

>>> BEYH: BEF RHE A
Bk vz, Vy EHASH, vz REEME
Vz(i)=Vx(21)+Vx(2i+1); i=0: (number/2-1)
Vz (number/2+1)=Vy (2i) +Vy (2i+1) ; i=0: (number/2-1)

vasx.t && vsax.t

o float32x4_t vasx_£f32 (float32x4_t, float32x4_t)

>>> BHGH: FEF R AR

&k vx, vy BH A MSHK, vz ZREE

Vz(2i+1) = Vx(2i+1)+Vy(2i); i=0: (number/2-1)
Vz(2i)= Vx(2i)-Vy(2i+1); i=0:(number/2-1)

float32x4_t vsax_£f32 (float32x4_t, float32x4_t)

>>> RHWH: WEF R R
ik vx,Vy EWANSH, Vz ZREHE
Vz(2i+1) = Vx(2i+1)-Vy(2i); i=0: (number/2-1)
Vz(2i)= Vx(2i)+Vy(2i+1); i=0:(number/2-1)

vabs.t && vsabs.t

e float32x4_t vabs_f32 (float32x4_t)

>>> BEPH: HEFRELNE
‘&% Vx,Vy ZHASE, V2 ZREHE
Vz(i)=abs(Vx(i)); i=0:number-1

e float32x4_t vsabs_£32 (float32x4_t, float32x4_t)
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>>> BHGH: FEF RRELEXE
B vx,Vy BEWASH, Vz BREE
Vz(i)=abs(Vx(i)-Vy(i));  i=0:number-1

vneg.t

e float32x4_t vneg_£32 (float32x4_t)

>>> BEPH: mETEIK
ik vx 2%, Vz RREE
Vz(i)=-Vx(i) ; i=0:number-1

vimax.t && vmin.t

o float32x4_t vmax_£f32 (float32x4_t, float32x4_t)

>>> BHGH: MEFARAE
B vx,Vy BHANEEK, vz REREE
Vz(i)=max((Vx(i),Vy(i)) ; 1i=0:number-1
max BUF LR FEB AN

float32x4_t vmin_f32 (float32x4_t, float32x4_t)

>>> RHGH: mEF AR
& vx,Vy BHAMSHK, V2 ZRE(E
Vz(i)=min((Vx(i),Vy(i)) ; i=0:number-1
min BUF TR FEBNE—

vmaxnm.t && vminnm.t

e float32x4_t vmaxnm_£32 (float32x4_t, float32x4_t)

>>> BHWH: MEFEAMNERAME
B Vx,Vy BEHANSH, V2 RREHE
Vz(i)=max ((Vx(i),Vy(i)) ; i=0:number-1

max BXHCE FEB AN

5 vMAx RRE#E, WATERF—A A quite NaN T 5 — M AAIEHH, BALEEH EEA M E .

float32x4_t vminnm_£32 (float32x4_t, float32x4_t)

>>> RHUH: mEF AT RNM
&k vx,Vy BEWANSH, V2 RREE
Vz(i)=min((Vx(i),Vy(i)) ; i=0:number-1
min B TR FEEA G-

5 VMIN AFEH#E, ALY —AA quite NaN T 7 — Aok AL SHE, BRI By E M4 it
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vpmax.t && vpmin.t
e float32x4_t vpmax_£32 (float32x4_t, float32x4_t)
>>> BHEUY: mEFEMELRAE
ik vx,Vy W NS, V2 BEEME
Vz (i)=max (Vx(2i),Vx(2i+1)); i=0: (number/2-1)
Vz (number/2+i)=max (Vy(2i) ,Vy(2i+1)); i=0: (number/2-1)
max BUF GER FEB AN —N
e float32x4_t vpmin_£32 (float32x4_t, float32x4_t)
>>> BHUY: mEF AR
i vx,Vy W NS, V2 BREME
Vz (i)=min(Vx(2i),Vx(2i+1)); i=0: (number/2-1)
Vz (number/2+i)=min(Vy(2i),Vy(2i+1)); i=0: (number/2-1)
min B T E FEB KA
vcmpnez.t && vempne.t
e float32x4_t vcmpnez_£32 (float32x4_t)
>>> BHWWH: HEFALRETELER
&k vz BE5H%, Vz RREME
If Vx(i)!'=0 Vz(i)=11---111; Else Vz(i)=00:--000; i=0:number-1
e float32x4_t vcmpne_£32 (float32x4_t, float32x4_t)
>>> BHHW: HEFAFTERE
&k Vx,Vy BHANSH, V2 REEE
If Vx(i)!'=Vy(i) Vz(i)=11--111; Else Vz(i)=00---000; i=0:number-1
vcmphsz.t && vemphs.t
e float32x4_t vcmphsz_£32 (float32x4_t)
>> BHPY: HEFEATETERR
B® vx Z5%, Vz RREHE
If Vx(i) 0 Vz(i)=11---111; Else Vz(i)=00---000 ; i=0:number-1
e float32x4_t vcmphs_£32 (float32x4_t, float32x4_t)
>>> BEPHY: HEFEATELEK
&k Vvx,Vy BSH, Vz REEE
If Vx(i) Vy(i) Vz(i)=11---111; Else Vz(i)=00-:-000; i=0:number-1
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vempltz.t && vemplt.t

e float32x4_t vcmpltz_£32 (float32x4_t)

>>> BEUH: WEFRRNTEFTERR
Bk Vvx RE5HK, Vz ZREE
If Vx(i)<0 Vz(i)=11--111; Else Vz(i)=00--000; i=0:number-1

e float32x4_t vcmplt_£32 (float32x4_t, float32x4_t)

>>> BEYPY: HEFLNTELEK
ik vx,Vy 5%, Vz ZREE
If Vx(1)<Vy(i) Vz(i)=11--111; Else Vz(i)=00---000; i=0:number-1

vcmphz.t && vemplsz.t

e float32x4_t vcmphz_£32 (float32x4_t)

>>> B HEFEATELEK
ik vx Z5H, Vz RREHE
If Vx(i)>0 Vz(i)=11---111; Else Vz(i)=00---000; i=0:number-1

float32x4_t vcmplsz_£32 (float32x4_t)

>>> REUH: WEFANTEFTERR
Bk vx RESHK, Vz ZREE
If Vx(i) 0 Vz(i)=11--111; Else Vz(i)=00--000; i=0:number-1

3.5.6.9 {ERELIRA
vmult.t && vmuli.t

o float32x4_t vmul_£32 (float32x4_t, float32x4_t)

>>> BB R ERE
B Vvx,Vy BHASH, Vz BREE
Vz (1) =Vx (1) *Vy(i); i=0:number-1

float32x4_t vmuli_£f32 (float32x4_t, float32x4_t, const int)

>>> BEPH: mEEFERTIFE
3% Vx,Vy,index & 3 M54, Vz REEE
Vz(i)=Vx(i)*Vy(index) ; i=0:number-1

index=0 ~ (128/element_size -1);

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 97



@ T BT RIS

vmula.t && vmulai.t

e float32x4_t vmula_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHWH: mEEFERR
ik Vz,Vx,Vy 2=/ %%, R vz ZREE
Vz(1)=Vz(i)+Vx (1) *Vy(i); i=0:number-1
E: REERENEHEE M

float32x4_t vmulai_f£32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> BHGH: MELEERTIRE
¥ Vz,Vx,Vy,index & 4 &%, FH Vz £REE
Vz(1)=Vz(i)+Vx (i) *Vy(index); i=0:number-1
H: RELRENFHEREM

index=0 ~ (128/element_size -1);

vmuls.t && vmulsi.t

e float32x4_t vmuls_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> BB W EEEERRR
Bi% Vz,Vx,Vy R=/5%, R vz BREME
Vz(i)=Vz(i)-Vx (i) *Vy(i); i=0:number-1
H: RELERENEHZR

float32x4_t vmulsi_f32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> BHGH: W EEEERTIRER
B Vz,Vx,Vy,index & 4 M&#K, AN Vz RREE
Vz(i)=Vz(i)-Vx(i)*Vy(index)); i=0:number-1
H: REERENEHEER

index=0 ~ (128/element_size -1);

vimula.t & & vfmuls.t

e float32x4_t vfmula_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHEWH: mEEFEREGRE
& vz,Vx,Vy & 3 NEK, AH vz RREE
Vz(1)=Vz(i)+Vx (1) *Vy(i); i=0:number-1
E: REGRRELHAEESLE R

e float32x4_t vfmuls_£32 (float32x4_t, float32x4_t, float32x4_t)

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 98




@ T BT RIS

>>> BHRWH: MERRERETER
B#% Vz,Vx,Vy & 3 M5, FH vz ZREE
Vz(1)=Vz(i)-Vx (1) *Vy(i); i=0:number-1
FE: REERRELARESE ZR

vinmula.t && vfnmuls.t

e float32x4_t vfnmula_£f32 (float32x4_t, float32x4_t, float32x4_t)

>>> BEPH: HEF EBETEA R
B vz,Vx,Vy & 3 IN&%, F vz ZREE
Vz(1)=-Vz(i)-Vx (i) *Vy(i); i=0:number-1
H: RELZRRELMEES S e

float32x4_t vfnmuls_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHEWH: WEFARER
Bk Vz,Vx,Vy & 3 MEH, AN vz REREHE
Vz(1)=-Vz (i) +Vx (1) *Vy (i) ; i=0:number-1
E: REGRRELARESS R

vimulxaa.t && vfmulxaai.t

e float32x4_t vfmulxaa_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> BRUH: HETF AL AL EH R L
& vz,Vx,Vy & 3 NEK, AH vz RREE
Vz(2i+1)=Vz(2i+1)+Vx(21)#Vy(2i+1);  1=0: (number/2-1)
Vz(21)=Vz(21)+ Vx(21)*Vy(2i);  i=0: (number/2-1)
H: RALERELFASE BM/R

float32x4_t vfmulxaai_£f32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> RHEWH: MEFRRIALARREWEHEFL > HHE
% Vz,Vx,Vy,index & 4 5%, F# Vz ZREHE
Vz(2i+1)=Vz(2i+1)+Vx(21i) *Vy (2index+1) ; i=0: (number/2-1)
Vz(2i)=Vz(2i)+ Vx(2i)*Vy(2index) ; i=0: (number/2-1)
H: REERRELMBEESS ZAn/R
index=0 ~ (128/(element_sizex*2) -1);

vimulxas.t && vfmulxasi.t

e float32x4_t vfmulxas_f32 (float32x4_t, float32x4_t, float32x4_t)
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>>> RHWH: HEFAEKREMLIELLITH
B vz,Vx,Vy & 3 IN&%, R vz ZREE
Vz(2i+1)=Vz(2i+1)+Vx (2i+1)*Vy (21); i=0: (number/2-1)
Vz(21)=Vz(21i)-Vx(2i+1) *Vy(2i+1); i=0: (number/2-1)
H: RELERRGLIBEESS ZAn/RB

float32x4_t vfmulxasi_f32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> BHEYH: BEF RR T E LR E A L E
% Vz,Vx,Vy,index £ 4 AAH, FH Vz £EE
Vz(2i+1)=Vz(2i+1)+Vx(2i+1)*Vy (2index) ; i=0: (number/2-1)
Vz(2i)=Vz(21)-Vx(2i+1)*Vy(2index+1);  i=0:(number/2-1)
E: REGRRYLAEESE B/ R
index=0 ~ (128/(element_sizex*2) -1);

vimulxss.t && vimulxssi.t

e float32x4_t vfmulxss_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHEWH: HWEFRELRE LM ELL T H
ik vz, Vx,Vy & 3 ME#, AN Vz ZRREHE
Vz(2i+1)=Vz(2i+1)-Vx(21)*Vy (2i+1); i=0: (number/2-1)
Vz(2i)=Vz(21)-Vx(2i)*Vy(2i);  i=0: (number/2-1)
H: RELZRRELIMBES S ZAn/R

float32x4_t vfmulxssi_£32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> BBUH: WEF KR AR E LI E R E
% Vz,Vx,Vy,index & 4 M5%, FH Vz ZREE
Vz(2i+1)=Vz(2i+1)-Vx(21i)*Vy(2index+1) ; i=0: (number/2-1)
Vz(21)=Vz(21)-Vx(21)*Vy(2index) ; i=0: (number/2-1)
H: REERRELMBEESE ZAn/R
index=0 ~ (128/(element_sizex*2) -1);

vimulxsa.t && vfmulxsai.t

e float32x4_t vfmulxsa_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHEWHA: BT ELBRZ LI EH B H
& vz,vx,Vy £ 3 5%, R vz REEE
Vz(2i+1)=Vz(2i+1)-Vx(2i+1)*Vy(2i);  i=0: (number/2-1)
Vz(21)=Vz(21)+Vx(2i+1)*Vy(2i+1);  i=0:(number/2-1)
E: REERRELMBESE ZA/R

e float32x4_t vfmulxsai_f32 (float32x4_t, float32x4_t, float32x4_t, const int)
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>>> RHEWH: MET AR AT R LM EHHUH
& Vz,Vx,Vy,index & 4 ME#K, AN Vz RREE
Vz(2i+1)=Vz(2i+1)-Vx(2i+1)*Vy(2index) ; i=0: (number/2-1)
Vz(21)=Vz(21i)+Vx (2i+1) *Vy (2index+1) ; i=0: (number/2-1)
E: REGRRELUEESS Bn/R
index=0 ~ (128/(element_sizex*2) -1);

vicmul.t && vfcmula.t

e float32x4_t vfcmul_£32 (float32x4_t, float32x4_t)

> BHWRA: MEFRLLIRE
B Vx,Vy RBASH, V2 REEHE
Tmp(2i+1) = Vx(21)*Vy(2i+1);
Tmp(2i) = Vx(2i)#*Vy(2i);
Vz(2i+1) = Tmp(2i+1)+Vx(2i+1)*Vy(2i); i=0:(number/2-1)
Vz(2i) = Tmp(2i) -Vx(2i+1)*Vy(2i+1); i=0:(number/2-1)
E: Tmp(L) RELRE-—RENAMEE, V2Q1) PREWERFMH—KENEEE

float32x4_t vfcmula_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHEWHA: WEFRELRE M
ik vz,Vx,Vy & 3 NS, Vz REEHE
Tmp (2i+1) = Vz(2i+1) + Vx(2i)*Vy(2i+1);
Tmp(2i) = Vz(2i) + Vx(2i)*Vy(21i);
Vz(2i+1) = Tmp(2i+1) + Vx(2i+1)x*Vy(2i);
Vz(2i) = Tmp(2i) - Vx(2i+1)*Vy(2i+1);
E: Tmp(1) WEME—KENMAEE, V2(i) REWMLERBE—KENHREE

vicmulc.t && vfcmulca.t

o float32x4_t vfcmulc_£32 (float32x4_t, float32x4_t)

>>> RHEWH: MEFEEBEERE
B vx,Vy EWASHK, V2 REEE
Tmp(2i+1) = Vx(21)*Vy(2i+1);
Tmp(2i) = Vx(2i)*Vy(2i);
Vz(2i+1) = Tmp(2i+1)-Vx(2i+1)*Vy(2i); i=0:(number/2-1)
Vz(2i) = Tmp(2i)+Vx(2i+1)*Vy(2i+1); i=0: (number/2-1)
H: Tmp(i) RELRME—RENPENE, V2() FREWMERBE-RENEFEE

float32x4_t vfcmulca_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> B mEREE KR E
Bi% Vz,Vx,Vy £ 3 N5%H, Vz ZEEME

G¥E))
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(B bTT)

Tmp (2i+1) = Vz(2i+1) + Vx(2i)*Vy(2i+1);

Tmp(2i) = Vz(2i) + Vx(2i)*Vy(21i);

Vz(2i+1) = Tmp(2i+1)-Vx(2i+1)*Vy(2i); i=0:(number/2-1)

Vz(2i) = Tmp(2i)+Vx(2i+1)*Vy(2i+1); i=0: (number/2-1)

E: Tmp(i) REE—RENETEME, V2(1) REWERFME—KENEEE

vicmuln.t & & vfcmulna.t

o float32x4_t vfcmuln_£32 (float32x4_t, float32x4_t)

>>> BEUH: WEFREZERARE
ik vx,Vy EEANSH, Vz RREE
Tmp (2i+1) = -Vx(21)*Vy(2i+1);
Tmp(2i) = -Vx(2i)*Vy(2i);
Vz(2i+1)= Tmp(2i+1) -Vx(2i+1)*Vy(2i); i=0:(number/2-1)
Vz(2i)= Tmp(2i) +Vx(2i+1)*Vy(2i+1); i=0: (number/2-1)
E: Tmp(1) FELRME—RENTEME, V2(1) FPREMERFEKENEFHEE

float32x4_t vfcmulna_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> BHRA: HEFREZKRARE
% Vz,Vx,Vy & 3 MNEH, Vz REEE
Tmp (2i+1) = Vz(2i+1) - Vx(2i)*Vy(2i+1);
Tmp(2i) = Vz(2i) - Vx(2i)*Vy(2i);
Vz(2i+1) = Tmp(2i+1) - Vx(2i+1)*Vy(2i); i=0:(number/2-1)
Vz(2i)= Tmp(2i) + Vx(2i+1)*Vy(2i+1); i=0:(number/2-1)
E: Tmp(i) REAE—RENEHEE, V2(1) REMERFE—RENEHEE

vicmulcn.t && vfcmulena.t

e float32x4_t vfcmulcn_£f32 (float32x4_t, float32x4_t)

>>> BHEWH: MEFRE KRS T
& vx,Vy ZERASHK, Vz REEE
Tmp(2i+1) = -Vx(21)*Vy(2i+1);
Tmp(2i) = -Vx(2i)*Vy(21i);
Vz(2i+1)= Tmp(2i+1) + Vx(2i+1)*Vy(2i); i=0:(number/2-1)
Vz(2i)= Tmp(2i) -Vx(2i+1)*Vy(2i+1); i=0:(number/2-1)
E: Tmp(i) REHRE-—RENEFRME, V2E) FREWERBE-RENEIEE

e float32x4_t vfcmulcna_£f32 (float32x4_t, float32x4_t, float32x4_t)

>>> FRGW: HEREE KL AEE
Bi% Vz,Vx,Vy £ 3 N5%H, Vz ZEEME

G¥E))
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(8:EW)

Tmp (2i+1) = Vz(2i+1) - Vx(2i)*Vy(2i+1);

Tmp(2i) = Vz(2i) - Vx(2i)*Vy(21i);

Vz(2i+1) = Tmp(2i+1) +Vx(2i+1)*Vy(2i); i=0: (number/2-1)

Vz(2i) = Tmp(2i) -Vx(2i+1)*Vy(2i+1); i=0:(number/2-1)

E: Tmp(i) REME—RENEFRME, V2(1) REWERFHE K ENMARE

3.5.6.10 {FEABIE. BIBOIFTT. e HigPdia T K i
vrecpe.t && vrecps.t

e float32x4_t vrecpe_£f32 (float32x4_t)

>>> BHHH: mEF EE LS
Bi% vx 5%, Vz BREME
Vz(i) 1/(Vx(i)) i=0:(number-1) (P& HE Vx(i) B H % HE)

o float32x4_t vrecps_£f32 (float32x4_t, float32x4_t)

>>> BHEYH: 0BT R B KEL
B Vx,Vy ZEWASEK, Vz REEE
Vz(i) = 2 - Vx(i) * Vy(i) i=0: (number-1)

vrsqrte.t && vrsqrts.t

e float32x4_t vrsqrte_f32 (float32x4_t)

>>> BHHH: mEF EBKFAF
Bi% vx 5%, Vz BREME
Vz(i) 1/((Vx(i))~(1/2))  i=0:(number-1) (M3 itE Vx(i) BB %KFHE)

e float32x4_t vrsqrts_£32 (float32x4_t, float32x4_t)

>>> RHWH: mEFRFFER
ik Vx,Vy Z5H, Vz RREEE
Vz(i) = (3-Vx(i)*Vy(i))/2  i=0:(number-1)

vexpe.t

e float32x4_t vexpe_£f32 (float32x4_t)

>>> FHRWH: mEFEBRE e $£45HE
Bi% vx BS5H, Vz BREME
Vz(i) e~ (Vx(i)) i=0:(number-1) (B E Vx(1) B e 3HE)

Z%ﬁ? 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

103




@ T BT RIS

3.5.6.11 {Frikiigs

vdtos.t

e float32x4_t vdtos_f64 (float64x2_t)

>>> REGLH: WMESEER AERET R
& vx REHK, vz RREE
Vz(i)={double_to_single(Vx(2i+1)), double_to_single(Vx(2i))}; i=0: (number/2-1);
64-bit JUMEF R8s h 32-bit BREF A&

vitox.t1.t2 && vxtof.t1.t2 (PLPEAEE)

e int32x4_t vftox_£f32_s32 (float32x4_t)

e uint32x4_t vftox_£32_u32 (float32x4_t)

>>> RHEWHA: WEFREAEE
ik vx £5HK, Vz RREE
Vz(i)=float_to_fix(Vx(i)); i=0: (number-1);
¥ (16-bit/32-bit) FRHKFEHAMFAMLTH U/S R,
FCR[20:16] .frpos[4:0] 4§ & & BBty N A &
16bit & B K frpos[3:0] 457/ 1~16 fL&y/NEKEH 4
32bit & H#K A frpos[4:0] H57+ 1~32 iy N4

e float32x4_t vxtof_s32_£f32 (int32x4_t)

e float32x4_t vxtof_u32_£f32 (uint32x4_t)

>>> BFPY: HEE LT AR
Vx B5%, Vz BEREHE
Vz(i)=fix_to_float(Vx(i)); i=0:(number-1);
¥ (16-bit/32-bit)U/S & K 4 4 A [ fr 5F A9 3% 54,
FCR[20:16] .frpos[4:0] #§% & R H W/ H AL E
16bit & A H KA frpos[3:0] 457 1~16 fLfy /N34
32bit & E#K KA frpos[4:0] 7T 1-32 i By /NEES o

vftox.t1.t2 && vxtof.t1.t2 (fLEd @)

e float32x8_t vxtof_s16_£f32 (int16x8_t)

e float32x8_t vxtof_ul6_£f32 (uint16x8_t)

>>> REGH: mEE AT RS
B vx B5H, Vz ZREE
Vz(i)=fix16_to_single(Vx(i)); i=0:(number-1);
¥ 16-bit B U/S & Ry 32-bit BRI R,
FCR[20:16] .frpos[4:0] #5& & A RW /IR AL E
16bit & EH KA frpos[3:0] 7 1~16 (L /N E3H 4
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vitox.t1.t2 && vxtof.t1.t2 (PLBEHEE)

e int16x8_t vftox_f32_s16 (float32x4_t)

e uint16x8_t vftox_£f32_ul6 (float32x4_t)

>>> BHEUY: mEFEE RS
ik vx 25K, Vz RREE
Vz(i)={single_to_fix16(Vx(2i+1)), single_to_fix16(Vx(2i))} ; i=0: (number/2-1);
H# 32-bit BT EH A 16-bit U/S A,
FCR[20:16] .frpos[4:0] 5% & Bty Nk A &
16bit & Bk A frpos[3:0] #7 1~16 {r f/NEE 4

vitoi.t1.t2 (fLHEAE)

e int32x4_t vftoi_£32_s32 (float32x4_t)

e uint32x4_t vftoi_f£32_u32 (float32x4_t)

>>> BEGLH: mEF R ERES
B&k vx B5K, vz ZREE
Vz(i)=float_to_int(Vx(i)); i=0: (number-1);
# (16-bit/32-bit) F S KE B AMEME L U/S EA%K

vitoi.t1.t2 (fL3Eikk)

e int16x8_t vftoi_£32_s16 (float32x4_t)

e uint16x8_t vftoi_f32_ul6 (float32x4_t)

>>> RHEWHA: WEFRERES
& vx B5K, vz ZREE
Vz(i)={single_to_int16(Vx(2i+1)), single_to_£fix16(Vx(2i))} ; i=0:(number/2-1);
¥ 32-bit BF m AN 16-bit U/S EAHK

vitof.t1.t2 (figAHN)

e float32x4_t vitof_s32_£32 (int32x4_t)

e float32x4_t vitof_u32_£32 (uint32x4_t)

>>> BB W EELF AR
B#& vx BR5HK,Vz RREME
Vz(i)=int_to_float(Vx(i)); i=0: (number-1);
¥ (16-bit/32-bit)U/S H Al B4k 4 4 A0 L 7 89 3% R &
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vitof.t1.t2 (fLEd i)

e float32x8_t vitof_s16_£32 (int16x8_t)

e float32x8_t vitof_ul6_£32 (uint16x8_t)

REFRIES

>>> RHEWH: mEEHFAES
ik vx £5HK, Vz RREE
Vz(i)=int16_to_single(Vx(i)); i=0:(number-1);
¥ 16-bit B U/S EAKEHA 32-bit EHFEFAK

vftoi.t1.t2.rn (round to nearest)

e int32x4_t vftoi_£32_s32_rn (float32x4_t)

e uint32x4_t vftoi_£32_u32_rn (float32x4_t)

>> BEGH: FENHET S ERER
ik Vx 258K, Vz RREE
Vz(i)=single_to_int32(Vx(i)); i=0: (number-1);
¥ 32-bit AW R K HA 32-bit By U/S KAIK

vftoi.t1.t2.rz (round to zero)

e int32x4_t vftoi_£f32_s32_rz (float32x4_t)

e uint32x4_t vftoi_£f32_u32_rz (float32x4_t)

>>> BHPH: WENHNETEERESR
% vx B5¥, vz RREE
Vz(i)=single_to_int32(Vx(i)); i=0: (number-1);

¥ 32-bit BAREF R HA 32-bit By U/S B

vftoi.t1.t2.rpi (round to +inf)

e int32x4_t vftoi_£32_s32_rpi (float32x4_t)

e uint32x4_t vftoi_£32_u32_rpi (float32x4_t)

>>> RBPH: WENHETF R ERESR
&k vx 5%, vz RREE
Vz(i)=single_to_int32(Vx(i)); i=0:(number-1);
¥ 32-bit BAFEF BB PA 32-bit By U/S EAH

vftoi.t1.t2.rni (round to -inf)

e int32x4_t vftoi_£32_s32_rni (float32x4_t)

e uint32x4_t vftoi_£32_u32_rni (float32x4_t)
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>>> BEPY: WENHEF EELER
&k vz BE5H%, Vz RREME
Vz(i)=single_to_int32(Vx(i)); i=0:(number-1);

¥ 32-bit BAREF R HA 32-bit ) U/S B

3.6 dsp

HAl, CSKY R R SFFPIA AR DSP 4544, 25l2 dspvl Ml dspv2. M DSPV2 sl & Uit
4684, DSPVL & HI fl LO A A7t RE R T g5 4. DSP #8415 32 fif, Ziifdeii CPU By
AR FARAR P )R 15 SCFF dsp #5849 RARRISTRFOLIT AZ R & 3.3

ETHEJLFERT, i bl DSP Bl aig s
o EEHERKA

o TEEFRMLIL

o {Jiff] intrinsic PRZX

Horp, BIPIRDERAS EERCEEARI A5, 0SS =AU TR 2R A3 5 . R UL A 25 AR B R T LA

T HAEERT

A oy BB Ao iR WA A 15 % AL

.
Eﬁ\
ligfe

'~
o

.
N

bl
3

1]
o BEEH AKX

o PEIRACE B E A5 4

o intrinsic FHALEE T G G AN

o dspv2 8% intrinsic 30

3.6.1  [np iRy

1] A 2 2R A R A B 2 b BN SR int8xd b FIRTUEON 8 (R ANE LA
Hi 4 NICRAURIREL, BREASN 32 . % AT Brs:

> [TEXBITEMEFIxTENMH] _t

HA g e LA int. uint. TGS esky_vdsp.h, dspv2 SERERg IR EEREAA0 22 3.13 PR

K 3.13: dspv2 Y i AR

dspv2 | 32 {iL

int int8x4 t
int16x2_t

uint uint8x4_t
uint16x2 t
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3.6.2 18RI S BORLR INIFL A £ 3 LI

DSP [ 2 S HOR IR [0 (il 5 A A e A ik

3.6.3 MpiaRRA R

REFRIES

Gk SR B A, B R A B AR AT AR . SR S R R A A B T B R 4

3.6.3.1 i R AUAS B s Y
R E A PR

o Py XANEE s Ry A, e

#include<csky_wvdsp.h>

int8x4_t a = {1,2,3,4};

o BRI, S AR, PRI R S R RIS,

#include<csky_vdsp.h>

int al ] = {1,2,3,4};
int8x4_t *ap = (int8x4_t *)a;

3.6.3.2 BN

CiEFMMZRAFRITREEGST, W T 1 R A St it
FURT, i kU SR IS A 0 R s «

o gk +

o WE -

o TeE: K

o HWBUZHFF: >, <, =, >=, <=, ==

o WHIZHM: &, |, T

o BABHEAF: >>, <<

TR AR R R

#include<csky_wvdsp.h>

int8x4_t a = {1,2,3,4};
int8x4_t b = {5,6,7,8};

(T gk%E)
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(8:EW)

int8x4_t ¢ = {2,4,6,8%};

int8x4_t vfunc ()
{
return a * b + c;

}

3.6.4 ML KN B R4
G SRR IR AL A ) B A8 2o M2 NI LA SRR, aidas 222l IR0 L i) R4 2
o MHj CPU XFrnEFES
o i g2-01 8i#-01 DAL, F HASmEi-ftree-loop-vectorize
(-O3 HHERIATT 5 ML)
BT T PR -

void svfunl (char &a,char &b,char &c)
{
for (int i = 0;i < 4;i++)

clil = ali]l + bl[il; /* frEZH =/

WER AT CPU SCiF 32 RS, IR Ls, U Oete 5 g AR an i O S s -

void svfun2 (int8x4_t va,int8x4_t vb,int8x4_t vc)
{

ve = va + vb;  /x [ EZH */

3.6.5 intrinsic PA%E: AL

intrinsic £z O W REA IR G TR B FREAGREE—80, WRIES AP« WHER B AR S Bes « 7, Filan
154 padd.8 XM K intrinsic $ M BREZ PR padd_8. BRI S EORIR MI{E AT i 15 4 B0 Bds e 8 pe s, it
#§4 padd.8 Rz, Rx, Ry, ‘EMHREERA WA 2778 0 8 A58 4 JCRMREIE 1) BoH 25 R i 8 32 3 2 A 1z e
UL R %k padd_ 8 AYFSHATNT

int8x4_t padd_8(int8x4_t __a, int8x4_t __b)

HAH— SR int8xd_t H, B ASHOE int8xd ¢ KA, R[IfESZ int8xd t HAL,
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RiEFRIEE
3.6.6 dspv2 IfJ intrinsic 11
dspv2 BYFE2 AT 43 KA T ILAHR S
A ik . PRI FE S
B 15148 4
HMim FAg A
3.6.6.1 BRIk, LA
padd.t && psub.t
int8x4_t padd_8 (int8x4_t, int8x4_t)
int16x2_t padd_16 (int16x2_t, int16x2_t)
>>> BHPH: mEME
B&kSH vx,Vy, REE Vz
Vz(1)=Vx(i)+Vy (i) ; i=0: (number-1)
int8x4_t psub_8 (int8x4_t, int8x4_t)
int16x2_t psub_16 (int16x2_t, int16x2_t)
>>> RHUH: WERE
B S%K vx,Vy, BEE Vz
Vz(1)=Vx(i)-Vy(i); i=0: (number-1)
padd.t.s && psub.t.s
uint8x4_t padd_u8_s (uint8x4_t, uint8x4_t)
uint16x2_t padd_ul6_s (uint16x2_t, uint16x2_t)
int8x4_t padd_s8_s (int8x4_t, int8x4_t)
int16x2_t padd_s16_s (int16x2_t, int16x2_t)
>>> BB RS Ak
&k vx,Vy BREASH, V2 REEME, U/S R ALKE
signed=(T==8); (RIFELE U/S KAL)
Max=signed ? 2~ (element_size-1)-1 : 27 (element_size)-1;
Min=signed 7 -2~ (element_size-1) : 0;
If Vx(i)+Vy(i)>Max Vz(i)=Max;
Else if Vx(i)+Vy(i)<Min Vz(i)=Min;
Else Vz(i)= Vx(i)+Vy(i);
End i=0: (number-1)
e uint8x4_t psub_u8_s (uint8x4_t, uint8x4_t)
e uint16x2_t psub_ul6_s (uint16x2_t, uintl6x2_t)
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int8x4_t psub_s8_s (int8x4_t, int8x4_t)

int16x2_t psub_s16_s (int16x2_t, int16x2_t)

REFRIES

>>> BHPH: wEEfR
B Vx,Vy ZWASK, V2 ZREE, U/S RAALKT
signed=(T==8); RIETH U/S KB HH)
Max=signed 7 2~ (element_size-1)-1 : 27 (element_size)-1;
Min=signed ? -2~ (element_size-1) : 0;
If Vx(i)-Vy(i)>Max Vz(i)=Max;
Else if Vx(i)-Vy(i)<Min Vz(i)=Min;
Else Vz(i)= Vx(i)-Vy(i);
End i=0: (number-1)

paddh.t && psubh.t

int8x4_t paddh_s8 (int8x4_t, int8x4_t)
int16x2_t paddh_s16 (int16x2_t, int16x2_t)
uint8x4_t paddh_u8 (uint8x4_t, uint8x4_t)

uint16x2_t paddh_ul6 (uint16x2_t, uint16x2_t)

>>> BEYPH: mETFHEE
Bi% Vvx,Vy EW NS, V2 ZRREE,U/S HF5
Vz(1)=(Vx()+Vy(i))>>1; i=0:number-1

XT U, ABAEREY, AT S, AHAHTALEH

int8x4_t psubh_s8 (int8x4_t, int8x4_t)
int16x2_t psubh_s16 (int16x2_t, int16x2_t)
uint8x4_t psubh_u8 (uint8x4_t, uint8x4_t)

uint16x2_t psubh_ul6 (uint16x2_t, uint16x2_t)

>>> BEYPH: WETHEE
Bi% Vx,Vy REASH, Vz £REE,U/S HHF5
Vz(i)=(Vx(i)-Vy(i))>>1; i=0:number-1

NT U, ABAEREY, AT S, AHAHEALEH

pcmp(ne/hs/1t].t

e int8x4_t pcmpne_8 (int8x4_t, int8x4_t)

e int16x2_t pcmpne_16 (int16x2_t, int16x2_t)

>> BHYPH: AETEAFT
Bk vx,Vy EWASHK, Vz REEE
If Vx(i)!=Vy(i) Vz(i)=11--111;

(T gk%E)
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(8:EW)

Else Vz(i)=00---000;

i=0:number-1

e int8x4_t pcmphs_s8 (int8x4_t, int8x4_t)
e int16x2_t pcmphs_s16 (int16x2_t, int16x2_t)
e uint8x4_t pcmphs_u8 (uint8x4_t, uint8x4_t)

e uint16x2_t pcmphs_ul6 (uint16x2_t, uintl16x2_t)

>> BHGH: METEATHT
B vz, Vy BHASH, Vz BREE
If Vx(i)>=Vy(i) Vz(i)=11--111;
Else Vz(i)=00---000;

i=0:number-1

e int8x4_t pcmplt_s8 (int8x4_t, int8x4_t)
e int16x2_t pcmplt_s16 (intl6x2_t, int16x2_t)
e uint8x4_t pcmplt_u8 (uint8x4_t, uint8x4_t)

e uint16x2_t pcmplt_ul6 (uintl16x2_t, uintl6x2_t)

>>> BHEWHA: WETENT
B#& vx,Vy Z2RASHK, Vz REEE
If Vx(i)<Vy(i) Vz(i)=11--111;
Else Vz(i)=00---000;

i=0:number-1

¥

3.6.6.2 HMRAHEA

=

pasri.t

e int16x2_t pasri_s16 (int16x2_t, const int)

>>> BEPH: HELHNRIARAEH
Bi#% Vx,imm ZWNEH,Vz 2R EE
Vz(i)=Vx(i)>>imm; i=0: (number-1)

imm WEEEZ 1 ~ element_size

pasr.t

e int16x2_t pasr_s16 (int16x2_t, int)

>> BEGH: HEFFEARAEH
B# Vx,Rx ZF NS Vz REEE
imm = Rx[4:0]
Vz(i)=Vx(i)>>Rx; i=0: (number-1)
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plsri.t

e uint16x2_t plsri_ul6 (uintl6x2_t, const int)

REFRIES

>>> BHWHH: HELHRIBLEY
i Vx,imm EWMEH,Vz 2R EME
Vz(i)=Vx(i)>>imm; i=0: (number-1)

imm #JEEZ 1 ~ element_size

plsr.t

e uint16x2_t plsr_ul6 (uintl16x2_t, int)

>> RHUW: mELNHEELY
% Vx,Rx EWNSHK,Vz ZREE
imm = Rx[4:0]
Vz(i)=Vx(i)>>imm; i=0: (number-1)

plsli.t

e int16x2_t plsli_s16 (int16x2_t, const int)

>>> BHWHH: HELHRALES
B Vx,imm EWPMEH,Vz 2R EME
Vz(i)=Vx(i)<<imm; i=0: (number-1)

imm #JEEZ 1 ~ element_size

plsl.t

e int16x2_t plsl_s16 (int16x2_t, int)

>>> BHGH: MELHHLH
% Vx,Rx EW NS, Vz ZREE
imm = Rx[4:0]
Vz(i)=Vx(i)<<imm; i=0: (number-1)

pasri.t.r

e int16x2_t pasri_s16_r (int16x2_t, const int)

>>> BHEWA: HELHNKIARLEH LR round
% Vx,imm EWASHK,Vz ZREE
round=1<<(imm-1)
Vz(i)=(Vx(i)+round)>>imm; i=0: (number-1)

imm WEEEZ 1 ~ element_size
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pasr.t.r

e int16x2_t pasr_sl16_r (intl16x2_t, int)

REFRIES

>>> RHWH: WEILHHFTARLEH LRI round
% vx,Rx EW NS, Vz ZREE
IF(Rx) ==
round = 0
ELSE
round=1<< (imm-1)
imm = Rx[4:0]
Vz(i)=(Vx(i)+round)>>imm; i=0: (number-1)

plsri.t.r

e uint16x2_t plsri_ul6_r (uintl6x2_t, const int)

>>> BHRWH: WEILHHREEALH LRI round
B Vx,imm EW NS Vz R EE
round=1<<(imm-1)
Vz(i)=(Vx(i)+round)>>imm; i=0: (number-1)

imm #JEEZ 1 ~ element_size

plsr.t.r

e uintl6x2_t plsr_ul6_r (uintl6x2_t, int)

>>> RHWH: WEILHHEEAH LRI round
% vx,Rx ZEW NS, Vz ZREE
IF(Rx) ==
round = 0
ELSE
round=1<< (imm-1)
imm = Rx[4:0]

Vz(i)=(Vx(i)+round)>>imm; i=0: (number-1)

plsli.t.s

e int16x2_t plsli_s16_s (int16x2_t, const int)

e uint16x2_t plsli_ul6_s (uintl6x2_t, const int)

>>> RN HEILHEABR A
& Vx,imm EHANEHK, V2 REEE
signed=(T==8); (RIFELE U/S KAL)

(T gk%E)
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(B bTT)

Max=signed? 2~ (element_size-1)-1: 27 (element_size)-1;
Min=signed? -2~ (element_size-1):0;

If (Vx(i)<<imm)>Max  Vz(i)=Max;

Else if (Vx(i)<<imm)<Min Vz(i)=Min;

Else Vz(i)= Vx(i)<<imm; i=0: (number-1)

imm A IEEZ 1 ~ element_size

plsl.t.s

e int16x2_t plsl_s16_s (int16x2_t, int)

e uint16x2_t plsl_ul6_s (uint16x2_t, int)

>>> BBRWH: #E B S BB A
& Vx, Rx R NEHK, vz REEE
imm = Rx[4:0]
signed=(T==8); (RIFETHE U/s AAHKE)
Max=signed? 2~ (element_size-1)-1: 2~ (element_size)-1;
Min=signed? -2~ (element_size-1):0;
If (Vx(i)<<imm)>Max Vz(i)=Max;
Else if (Vx(i)<<imm)<Min  Vz(i)=Min;
Else Vz(i)= Vx(i)<<imm; i=0: (number-1)

imm B JEFE 2 O ~ element_size-1

3.6.6.3 ILfisTiiR4
pasx.t

e int16x2_t pasx_16 (int16x2_t, int16x2_t)

>>> BBGLH: HEE AR
&k vx, vy EHANSH, V2 ZREEE
Vz(2i+1) = Vx(2i+1)+Vy(2i);
Vz(2i)= Vx(2i)-Vy(2i+1); i=0:(number/2-1)

pasx.t.s

e int16x2_t pasx_sl16_s (int16x2_t, int16x2_t)

e uint16x2_t pasx_ul6_s (uint16x2_t, uintl16x2_t)

>>> BHRUHA: WEEMLIR
B& Vx,Vy REANSH, vz REEE, U/S REFH
signed=(T==8); (RIFETE U/s £ A#HHE)

(QE29)
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(B bTT)

Max=signed? 2~ (element_size-1)-1: 27 (element_size)-1;
Min=signed? -2~ (element_size-1):0;

If (Vx(2i+1) +Vy(2i))>Max  Vz(2i+1)=Max;

Else if (Vx(2i+1) +Vy(2i))<Min  Vz(2i+1)=Min;

Else Vz(2i+1) = Vx(2i+1)+Vy(2i);

End  i=0: (number/2-1)

If (Vx(2i)-Vy(2i+1))>Max  Vz(2i)=Max;

Else if (Vx(2i)-Vy(2i+1))<Min  Vz(2i)=Min;

Else Vz(2i)= Vx(2i)-Vy(2i+1);

End  i=0:(number/2-1)

psax.t

e int16x2_t psax_16 (int16x2_t, int16x2_t)

>>> BBEWH: WEH IR
& vx,Vy BEWASHK, V2 REEME, U/S BFFM
Vz(2i+1)= Vx(2i+1)-Vy(21i);
Vz(2i)= Vx(2i)+Vy(2i+1); i=0:(number/2-1)

psax.t.s

e int16x2_t psax_sl16_s (int16x2_t, intl16x2_t)

e uint16x2_t psax_ul6_s (uint16x2_t, uintl6x2_t)

>>> BHGH: m B IR
B#& Vx,Vy BHANSH, vz REEE, U/s BES(L
signed=(T==8); (RIFETLHE U/s XA HKE)
Max=signed? 2~ (element_size-1)-1: 27 (element_size)-1;
Min=signed? -2~ (element_size-1):0;
If (Vx(2i+1)-Vy(2i))>Max  Vz(2i+1)=Max;
Else if (Vx(2i+1)-Vy(2i))<Min  Vz(2i+1)=Min;
Else Vz(2i+1)= Vx(2i+1)-Vy(2i);
End  i=0:(number/2-1)
If (Vx(2i)+Vy(2i+1))>Max  Vz(2i)=Max;
Else if (Vx(2i)+Vy(2i+1))<Min  Vz(2i)=Min;
Else Vz(2i)= Vx(21)+Vy(2i+1);
End  i=0:(number/2-1)

pasxh.t

e int16x2_t pasxh_s16(int16x2_t, int16x2_t)

e uint16x2_t pasxh_ul6(uintl16x2_t, uint16x2_t)
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F3LH KT RIEE
>>> B 'R E BT ¥E
& vx,Vy BHANSH, V2 REEME, U/S BFSM
Vz(2i+1)=(Vx(2i+1)+Vy(21i))>>1;
Vz(2i)=(Vx(21)-Vy(2i+1))>>1; i=0:(number/2-1)
HT U, AHAEERLES, T S, ABAAREH
psaxh.t
e int16x2_t vsaxh_s16(int16x2_t, int16x2_t)
e uint16x2_t vsaxh_ul6(uint16x2_t, uint16x2_t)
>>> BHWW: mESLRMNERFHE
& vx,Vy BEWANSH, vz RREME, U/S BFSM
Vz(2i+1)=(Vx(2i+1)-Vy(21)) >>1;
Vz(2i)=(Vx(21)+Vy(2i+1)) >>1; i=0: (number/2-1)
NTF U, ABRAEBEY, T S, ABAEAEH
pmax.t && pmin.t
e int8x4_t pmax_s8 (int8x4_t, int8x4_t)
e int16x2_t pmax_s16 (intl6x2_t, int16x2_t)
e uint8x4_t pmax_u8 (uint8x4_t, uint8x4_t)
e uintl16x2_t pmax_ul6 (uintl6x2_t, uint16x2_t)
>>> BHUY: HETRIRAE
Bk vx,Vy W NS, V2 BEEME
Vz(i)=max ((Vx(i),Vy(i)) ; 1i=0:number-1
max B GE FEBEAH—AN
e int8x4_t pmin_s8 (int8x4_t, int8x4_t)
e int16x2_t pmin_s16 (int16x2_t, int16x2_t)
e uint8x4_t pmin_u8 (uint8x4_t, uint8x4_t)
e uint16x2_t pmin_ul6 (uintl6x2_t, uintl6x2_t)
>>> BEPHY: HETRIGK/DME
B vx,Vy BEASH, vz ZEREME
Vz(i)=min((Vx(i),Vy(i)) ; i=0:number-1
min BUH TLE FEBAH -
pext.t.e
e int16x4_t pext_s8_e (int8x4_t)
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RYFAIEE
e uint16x4_t pext_u8_e (uint8x4_t)
>>> BHEWPY: HET R
&k vx BE%K, vz RREE, U/S B
Vz(i)=extend(Vx(i)); i=0:(number/2-1)
extend RiF U/S ¥ EZY EXAEF ST BEATEMLTHN 2 &
pextx.t.e
e int16x4_t pextx_s8_e (int8x4_t)
e uint16x4_t pextx_u8_e (uint8x4_t)
>> BHRYPH: HEXET R
&k vx BE%K, vz RREE, U/S B
Vz(3) = extend(Vx(3))
Vz(2) = extend(Vx(1))
Vz(1) = extend(Vx(2))
Vz(0) = extend(Vx(0))
extend RiF U/S ¥ EZY EXEF ST EATEMLTHN 2 4
pclipi.t
e int16x2_t pclipi_s16 (int16x2_t, const int)
e uint16x2_t pclipi_ul6 (uint16x2_t, const int)
>>> BEYPY: HEHT IR E
g Vx,immd EWANEHK, Vz RREME, U/S RFEFFH
U: Max=2"(imm4)-1, Min=0;
S: Max=2"(imm4-1)-1, Min=-2"(imm4-1);
Tt T A U/s, ¥ Vx(i) MHBAFMAMFEHR If Vx(i)>Max  Vz(i)=Max;
else if Vx(i)<Min Vz(i)=Min;
else Vz(i)=Vx(i);
end i=0:number-1
U:imm4 WG EZ 0 ~ (element_size-1)
S:imm4 WL EZ 1 ~ (element_size)
pclip.t
e int16x2_t pclip_s16 (int16x2_t, const int)
e uint16x2_t pclip_ul6 (uintl6x2_t, const int)
>>> BHHW: FMERYIUEE
¥ Vx, Ry WA 5%, vz ZREEE, U/s ZH 5L, immé = Ry[3:0]
(FogkzE)
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RiEFRIEE
(8 k7))
U: Max=2"(imm4)-1, Min=0;
S: Max=2"(imm4-1)-1, Min=-2"(imm4-1);
T T 4 U/S, ¥ Vx(i) HAFMAMNTH If Vx(i)>Max Vz(i)=Max;
else if Vx(i)<Min Vz(i)=Min;
else Vz(i)=Vx(i);
end i=0:number-1
U:imm4 W E 2 0 ~ (element_size-1)
S:imm4 WL EZ 1 ~ (element_size)
pabs.t.s
e int8x4_t pabs_s8_s(int8x4_t)
e int16x2_t pabs_s16_s(int16x2_t)
>>> BHUY: HETREMESE
& vx BE5%, Vz REREE, U/S RFEFFM
If Vx(i)==-2"(element_size-1) Vz(i)= 2" (element_size-1)-1;
Else Vz(i)=abs(Vx(i));
End i=0:number-1
pneg.t.s
e int8x4_t pneg_s8_s (int8x4_t)
e int16x2_t pneg_sl16_s (int16x2_t)
>>> BEPH: HETREAE SR
&k vz ZE5H, Vz RREME
If Vx(i)==-2"(element_size-1) Vz(i)= 2" (element_size-1)-1;
Else Vz(i)=-Vx(i));
End i=0:number-1
pmul.t
e int32x2_t pmul_s16 (int16x2_t, int16x2_t)
e uint32x2_t pmul_ul6 (uintl6x2_t, uintl6x2_t)
>>> BHEWRH: AmELRY BRE
&k vx,Vy BEWANSH, vz RREE
Vz(1)=(Vx(i)*Vy(i)) [2*element_size-1:0];
TEZERBLUFE, WTEMLTEH 2 £
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pmulx.t

e int32x2_t pmulx_s16 (int16x2_t, int16x2_t)

e uint32x2_t pmulx_ul6 (uint16x2_t, uintl6x2_t)

REFRIES

>> BHUY: HETRXET REE
& vx,Vy RHANSH, V2 REE(E
Vz(1) = Vx(1) X Vy(0)
vz(0) = Vvx(0) X Vy(1)
REZERFLHWBE, WTELTEH 2 £

prmul.t

e int32x2_t prmul_s16 (int16x2_t, int16x2_t)

>>> RHEWH: mEY R NERE
Bk vx,Vy ZEWASH, Vz RREHE
If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2"(element_size-1))
Vz(i)= 2" (2*element_size-1)-1;
Else Vz(i)= (Vx(i)*Vy(i)) [2%element_size-1:0];
(RELERBLHMBE, WTRLTH 2 )
End i=0: (number-1)

prmulx.t

e int32x2_t prmulx_s16 (int16x2_t, int16x2_t)

>>> BHGH: MEREY R NTRE

Bi&k vx,vy EWAMSEK, vz ZREE

IF(Vx(1) == 0x8000 && Vy(0) == 0x8000)
Vz(1) Ox7FFFFFFF

ELSE
Vz(1) (Vx(1) X Vy(0)) << 1

IF(Vx(0) == 0x8000 && Vy(1) == 0x8000)
Vz(0) Ox7FFFFFFF

ELSE
vz (0)

(Vx(0) X Vy(1)) << 1

prmul.t.h

e int16x2_t prmul_s16_h (int16x2_t, int16x2_t)
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>>> RHEWH: WEY R EANEREREFH S
Bk vz, Vy BEWASH, Vz RREHE
If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2"(element_size-1))
Vz(i)= 2" (element_size-1)-1;
Else Vz(i)= Vx(i)*Vy(i) [2*element_size-2:element_size-1];

End i=0: (number-1)

prmul.t.rh

e int16x2_t prmul_s16_rh (int16x2_t, int16x2_t)

>>> RHEWH: HEY RERANERELERT rounding R F 4o
Bk vx,Vy EWASH, Vz RREHE
round=1<<(element_size-2);
If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2~ (element_size-1))
Vz(i)= 2" (element_size-1)-1;
Else Vz(i)= (Vx(i)*Vy(i) + round) [2*¥element_size-2:element_size-1];

End i=0: (number-1)

prmulx.t.h

e int16x2_t prmulx_s16_h (int16x2_t, int16x2_t)

>>> RHEWH: mERET RF RN E
Bk vx,Vy BEWASH, Vz RREHE
IF(Vx(1) == 0x8000 && Vy(0) == 0x8000)
Vz(1) = OxTFFF
ELSE
Vz(1) = (Vx(1) X Vy(0)) [2*element_size-2:element_size-1]
IF(Vx(0) == 0x8000 && Vy(1) == 0x8000)
Vz(0) = OxTFFF
ELSE
Vz(0) = (Vx(0) X Vy(1)) [2*element_size-2:element_size-1]

prmulx.t.rh

e int16x2_t prmulx_s16_h (int16x2_t, int16x2_t)

>>> BHGH: MEXEY R NETRE
Bk vx,Vy ZHASH, Vz RREHE
round=1<<(element_size-2);
IF(Vx(1) == 0x8000 && Vy(0) == 0x8000)
Vz(1) = OxT7FFF

(Q3)
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(8:EW)

ELSE

Vz(1) = (Vx(1) X Vy(0) + round) [2*element_size-2:element_size-1]
IF(Vx(0) == 0x8000 && Vy(1) == 0x8000)

Vz(0) = Ox7FFF
ELSE

Vz(0) = (Vx(0) X Vy(1) + round) [2*¥element_size-2:element_size-1]

psabsa.t

e uint32_t psabsa_u8(uint8x4_t, uint8x4_t)

>>> FHGH: METRREFRAENE, REZ 0
&k vx,Vy £5%, vz REEE
Vz = 0;
Vz= Vz+abs(Vx(i)-Vy(i)) ; 1i=0:number-1

psabsaa.t

e uint32_t psabsaa_u8(uint32_t, uint8x4_t, uint8x4_t)

>>> BHWY: AETLRREEREXE, A5 R
&% Rz,Vx,Vy B5¥%, Vz ZREE
Vz = Rz;
Vz= Vz+abs(Vx(i)-Vy(i)) ; 1i=0:number-1

3.7 minilibc

3.7.1 math

3.7.1.1 ABE

o fabs, fabsf

Defined in header <math.h>

float fabsf( float arg ); (1) (since C99)
double fabs( double arg ); (2)

1-2) WWHZH arg MAENHE
SH
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BRIEIBE arg BILHE (Jarg])

¢ fmod, fmodf

Defined in header <math.h>

float fmodf ( float x, float y ); (1) (since C99)
double fmod( double x, double y ); (2)

1-2) WHSH o/y R%G AKX o -n Xy 5338, o RP 0 Jil&E A, RIEMEAFSOS © —F.

B

REIBEL x/y BREL

¢« remainder, remainderf

Defined in header <math.h>

float remainderf( float x, float y ); (1) (since C99)
double remainder ( double x, double y ); (2) (since C99)

1-2) WHSH o/y REG AKX o - n *y 53], n RITEASIREEL, RIEMEARRIET S o —F.

REIBEL z/y AREL

e remquo, remquof

Defined in header <math.h>

float remquof ( float x, float y, int *quo ); (1) (since C99)
double remquo( double x, double y, int *quo ); (2) (since C99)
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1-2) Hftlremainder() WWHSBE o/y MRE, HHILEAEESE quo H.

RISE oy BIREL I HAERAEESEL quo .

e fma, fmaf

Defined in header <math.h>

float fmaf ( float x, float y, float z ); (1) (since C99)
double fma( double x, double y, double z ); (2) (since C99)

12) WRSH (x * y) + 2 9%
B8

z, Y, 2 - IFMSEL
R IAIE

RIESEL (x *y) + 2 R

¢ fmax, fmaxf

Defined in header <math.h>

float fmaxf( float x, float y ); (1) (since C99)
double fmax( double x, double y ); (2) (since C99)

1-2) SR [ PSS ECPROR R E .

R A SRR

e fmin, fminf

Defined in header <math.h>
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float fminf( float x, float y ); (1) (since C99)
double fmin( double x, double y ); (2) (since C99)

1-2) 3 2 MO

B8

T, Y- ??)\J_ié%ﬁ

B
AT 2 G NI

e fdim, fdimf

Defined in header <math.h>

float fdimf ( float x, float y ); (1) (since C99)
double fdim( double x, double y ); (2) (since C99)

1-2) SRS SEIEZA, B x >y, _E x -y, HWEE 40,

BRI
R[PSS T2 {E

e nan, nanf

Defined in header <math.h>

float nanf (const char *unused); 1) (since C99)

double nan(const char *unused); (2) (since C99)

1-2) i&[A] not-a-number {H

b1
unused - R FAFIRESHK
R P

iR 8] not-a-number {H
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3.7.1.2 {8ELEH

¢ exp, expf

Defined in header <math.h>

float expf( float arg ); (1) (since C99)

double exp( double arg ); (2)

1-2) 155 e ) arg ROy
BH

arg - FHBH
BInliE

R e (¥ arg W EER .

e exp2, exp2f

Defined in header <math.h>

float exp2f( float n ); (GD) (since C99)
double exp2( double n ); (2) (since C99)

1-2) 5L 2 B n W
Y

n - AN

B

FEI 2 ) n YR

e expml, expmlf

Defined in header <math.h>

float expmlf( float arg ); (1) (since C99)

double expml ( double arg ); (2) (since C99)

1-2) 15 e iy arg 7 - 1
BH
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Rkl e [ arg 71 LR

e log, logf

Defined in header <math.h>

float logf( float arg ); (1) (since C99)
double log( double arg ); (2)

1-2) TTHLA e HIREL, arg NEEEIXEL
B8

arg - FEHBH
B
B e WIRHL, arg HITEAIXE

e logl0, loglof

Defined in header <math.h>

float loglOf ( float arg ); (1) (since C99)
double logl0( double arg ); (2)

1-2) ITHEPA 10 SHJREL, arg S EAURXTEL

S

ary - K

\

B
R[ETPA 10 JJEE, arg S EELIRTEL

e loglp, loglpf

Defined in header <math.h>

float loglpf( float arg ); (1) (since C99)
double loglp( double arg ); (2) (since C99)
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1-2) THPA e SHREL, 1+arg EEHIXIEL

IREIRA e SHIREL, 14arg S EEAIXTEL

o log2, log2f

Defined in header <math.h>

float log2f( float arg ); (¢D) (since C99)
double log2( double arg ); (2) (since C99)

1-2) WP 2 NIREK, arg BB
B8

arg - IF MBS
BRI

REPA 2 MK, arg N EERAREL

3.7.1.3 RIEH

e sqrt, sqrtf

Defined in header <math.h>

float sqrtf( float arg ); (¢D) (since C99)
double sqrt( double arg ); (2)

1-2) it5 arg {97 IR

ZH

arg - IF MBS
B

B arg FIFITHR .

¢ cbrt, cbrtf
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Defined in header <math.h>

float cbrtf( float arg ); (1) (since C99)
double cbrt( double arg ); (2) (since C99)

1-2) 15 arg LR
B8

arg - F RS
B

iR ] arg FSLIT R

¢ hypot, hypotf

Defined in header <math.h>

float hypotf( float x, float y ); (1 (since C99)
double hypot( double x, double y ); (2) (since C99)

1-2) W5 x, y FIr AT IR
S

z - FEESH
y - TR BH

B M
R x, y IR

¢ pow, powf

Defined in header <math.h>

float powf( float base, float exponent ); (1) (since C99)

double pow( double base, double exponent ) ; (2)

1-2) 1% base [Y exponent {KJy
25

base - 7% MRS HL
exponent - 17 IEESEL

BRI

iR 8] base HY) exponent K5,
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REFRIER
3.7.1.4 Sl MilhZkia T
¢ sin, sinf
Defined in header <math.h>
float sinf( float arg ); (1) (since C99)
double sin( double arg ); (2)
1-2) T arg(BIUE) HYIESZ
S8
arg - FERPFE R
RNl
R arg(JRSE) HYIEILTE.
e cos, cosf
Defined in header <math.h>
float cosf( float arg ); (1) (since C99)
double cos( double arg ); (2)
1-2) T15 arg(GRE) MIARGZ
S
arg - FEIEE R
BN
R arg(JRSE) WIARIZTH.
e tan, tanf
Defined in header <math.h>
float tanf ( float arg ); (1) (since C99)
double tan( double arg ); (2)
1-2) 5 arg(JVE) MIIEY]
S8
130
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arg - FEEMTE AR
B
R[] arg(FUEE) WYIEDIE.

¢ asin, asinf

Defined in header <math.h>

float asinf( float arg ); (1) (since C99)
double asin( double arg ); (2)

1-2) 5 arg(INEE) BYIIETX

B

arg - FAIEIE MR
HATL

[ arg(JRPE) 19 SLIEHAH .

e acos, acosf

Defined in header <math.h>

float acosf( float arg ); (1) (since C99)
double acos( double arg ); (2)

1-2) W arg(GUE) BIRARTZ

SH

arg - FIREETE SR
Bl

iR [e] arg () (9 SLARTLLE.

e atan, atanf

Defined in header <math.h>

float atanf( float arg ); (¢D) (since C99)
double atan( double arg ); (2)
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1-2) 15 arg(NEE) W IEY]

arg - FIELINTE SRR
BInlf
[l arg(JUEE) Y SIEYME.

¢ atan2, atan2f

Defined in header <math.h>

float atan2f( float y, float x ); (1) (since C99)
double atan2( double y, double x ); (2)

1-2) W5 y/x(IUE) #RIED)

SH

y - AR RN
- fARERIF SR

BInlf
Rl y /() # SR

¢ sinh, sinhf

Defined in header <math.h>

float sinhf ( float arg ); (¢D) (since C99)
double sinh( double arg ); (2)

1-2) 15 arg AR EF%{H
BH

arg - FHEERYEE RN
B Imi

IRIE] arg WXL TESZ(E .

¢ cosh, coshf

Defined in header <math.h>
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float coshf ( float arg ); (1) (since C99)
double cosh( double arg ); (2)

1-2) 315 arg FXIT A 5%

SH

arg - FIRLITE R
BRI

R[] arg (AL ARTZLE -

e tanh, tanhf

Defined in header <math.h>

float tanhf ( float arg ); (1) (since C99)
double tanh( double arg ); (2)

1-2) 154 arg AU IELIE

arg - FEENTFE RN
B
R[] arg FBUHH IE LI .

¢ asinh, asinhf

Defined in header <math.h>

float asinhf ( float arg ); (1) (since C99)
double asinh( double arg ); (2) (since C99)

1-2) 315 arg W) RORUHH IE 5% {8

BH

arg - LRI R
R

R[] arg Y AU IEZ{E

¢ acosh, acoshf
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Defined in header <math.h>

float acoshf ( float arg ); (1) (since C99)
double acosh( double arg ); (2) (since C99)

1-2) 315 arg W) SO 42 5% {E

SH

arg - FEEITE RN
BInlf

iR ] arg f) OB ARG -

e atanh, atanhf

Defined in header <math.h>

float atanhf ( float arg ); (1) (since C99)
double atanh( double arg ); (2) (since C99)

1-2) 315 arg 1) SO IED{E

SH
arg - FENTE 2R
BInlf

R[] arg F KU IEDIH .

3.7.1.5 HEiAm LB

o erf, erff

Defined in header <math.h>

float erff( float arg ); (1) (since C99)
double erf( double arg ); (2) (since C99)

« erfc, erfcf

Defined in header <math.h>
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float erfcf( float arg ); (1) (since C99)
double erfc( double arg ); (2) (since C99)

e tgamma, tgammaf

Defined in header <math.h>

float tgammaf ( float arg ); (1) (since C99)
double tgamma( double arg ); (2) (since C99)

3.7.1.6 FLEH

¢ ldexp, ldexpf

Defined in header <math.h>

float ldexpf( float arg, int exp ); (1) (since C99)
double ldexp( double arg, int exp ); (2)

1-2) 315 arg * 2 1Y exp IKI7

iRl arg * 2 [ exp KA MH.

¢ scalbn, scalbnf

Defined in header <math.h>

float scalbnf( float arg, int exp ); (1) (since C99)
double scalbn( double arg, int exp ); (2) (since C99)
float scalblnf( float arg, long exp ); (5) (since C99)
double scalbln( double arg, long exp ); (6) (since C99)

1-2, 5-6) $1%& arg * FLT_RADIX ] exp iKJ5
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] =1
@ F&LF B 5F 5 1
arg - 17854
exp - ML SR
BRI
&[] arg * FLT RADIX [ exp R J7{H.

e ilogb, ilogbf

Defined in header <math.h>

int ilogbf( float arg ); (GD) (since C99)
int ilogb( double arg ); (2) (since C99)

1-2) M7 SHL arg HHRBUCIFEEOE, IR A RS B AR T .

MIFRSEL arg HHRBUCIMIE OO E, TRV A RS BEER [ .

e logb, logbf

Defined in header <math.h>

float logbf( float arg ); (1 (since C99)
double logb( double arg ); (2) (since C99)

1-2) MiF 28 arg HELHULIME RO SRR (e, R s LR v

¥
arg - A BH

B
WA BB arg S BOCRERUI IR0, HEHF AR A AR ]

o frexp, frexpf

Defined in header <math.h>
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float frexpf( float arg, int* exp ); (1) (since C99)

double frexp( double arg, int* exp ); (2)

1-2) KFARTERYIF AU x ARV 5O 2 BB BCR

B8

arg - FEBH
exp - BILSE

BRI
R mAE x 2RI — AL R 2 O REOR

¢ modf, modff

Defined in header <math.h>

float modff ( float arg, float* iptr ); (1) (since C99)
double modf ( double arg, doublex iptr ); (2)

1-2) $F4E T S arg SMRNEECRUNEGESY , AT BH 5 arg HIRIRIKEAET .
Y

arg - F RS
iptr - FRIAFEAEARE, H T EREGR

BRI
FEAE R RE arg MBIV, A A S arg MHEBERBEAFFS .

« nextafter, nextafterf

Defined in header <math.h>

float nextafterf( float from, float to ); (1) (since C99)
double nextafter( double from, double to ); (2) (since C99)

1-2) B9, BWINSEGE N RENISEL, RIEHE to Ry )RR from [ F—AAIFRRE. G5R from T to,
MR [E to,

SH

from - A B W
to - FABH
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BRI

B, FMASEEON R B EA, RJSTE to (71 FaR ] from )R — AR FOR(E. WA from ST

to, N[ to.

e copysign, copysignf

REFRIES

Defined in header <math.h>

float copysignf( float x, float y );
double copysign( double x, double y );

(1) (since C99)
(2) (since C99)

1-2) I x MR/ y A5 A (-

BRI

I x BRIy BOAFS AL R -

3.7.1.7 EES

¢ ceil, ceilf

Defined in header <math.h>

float ceilf( float arg ); (1)
double ceil( double arg ); (2)

(since C99)

1-2) HEAR/NT arg 5/ NE T
S

arg - F RS

\

B
REIA/NT arg B NEAR.

e floor, floorf

Defined in header <math.h>

Z%ﬁfﬁ 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

138



@ T BT RIS

float floorf( float arg ); (1) (since C99)
double floor( double arg ); (2)

1-2) PHHAKRT arg MmN BIEE
arg - F RS

B
REIAKT arg B KD

e round, roundf

Defined in header <math.h>

float roundf ( float arg ); (¢D) (since C99)
double round( double arg ); (2) (since C99)
long lroundf( float arg ); (5) (since C99)
long lround( double arg ); (6) (since C99)
long long llroundf ( float arg ); (9) (since C99)
long long llround( double arg ); (10) (since C99)

1-2) VL IREA arg 17 AR
5-6, 9-10) THHE I arg IHEEL
arg - FFRBM
B
R B arg HO{E.

e trunc, truncf

Defined in header <math.h>

float truncf( float arg ); (¢D) (since C99)
double trunc( double arg ); (2) (since C99)

1-2) WA HRRRRE, HINKT arg.
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BInlf
WEIART arg HY KT

e nearbyint, nearbyintf

REFRIES

Defined in header <math.h>

float nearbyintf( float arg ); (1)

double nearbyint( double arg ); (2)

(since C99)
(since C99)

1-2) $F7 S HL arg VAR M A B AR (E .

BH
arg - RS
B
RIS arg BIEEIBAH.

e rint, rintf

Defined in header <math.h>

float rintf( float arg );
double rint( double arg );
long lrintf( float arg );
long lrint( double arg );
long long llrintf( float arg ); 9

long long llrint( double arg ); (10)

¢D)] (since C99)

(2) (since C99)

(5) (since C99)

(6) (since C99)
(since C99)

(since C99)

1-2) $F7 S H arg VAR RS AN B AR (E .
5-6, 9-10) $F¥F B KL arg ARETEAR & AN BRI
B8
arg - {F RS
BInlf

R ZH arg KA.
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BE gk 900 R4 CPU ikt

LB 900 £ CPU Z2H:T RISC-V (K REEMTF AR IS . AR FEALGE C. C++ ey, Wiy
RISC-V R REHIMICHIRFIR L, IRtk IL%fE. VAL intrinsic #0135,

AREALIT LA

o WIZEX IR IR0 T ik

o T-HEAD /MKARZATEY B libee-rt
o CiEZ¥ R

o pthread % %542

4.1 AbPRERXF I 5
UEPATIFA T8 RISCV (RRUHAIIE, S5 M HPATF RISCV TRBREIF L, HT R
ST L AL TS0 AT

M V2.6.0 AFFIG, diiFds ZHF-mepu=<CPU 85 > #%$5 5 CPU M XM IrA FRE . FHH3E25 5 5I$5 E-march
-mabi fll-mtune R,

St F-march fil-mabi 3%$E, HTM V2.2.0 iiasH44, RVV Instrinsic JS2E7=0H SMID F7+4¢5 VECTOR J5
3, FHR BT A—FE, FroA R Wik s RR . HURRIRT Y X &R, V2.2.0 lRAZJE (4) W1 3% 4.1 s (b ¢908
TE V2.4 ARG SZRE), V2.2.0 lUARZ Bl % 4.2 FiR.

# 4.1 CPU SiIigf K &R (V2.2.0 lRAZ)5)

CPU -march -mabi | -mtune
€902 R4 | €902 rv32ecxtheadse ilp32e | €902
€902m rv32emcxtheadse ilp32e | €902
€902t rv32ecxtheadse ilp32e | €902
e902mt rv32emcxtheadse ilp32e | €902
€906 R4 | €906 rv32imacxtheade ilp32 €906
e906f rv32imafcxtheade ilp32f | €906
e906fd rv32imafdcxtheade ilp32d | €906
e906P rv32imacpzpsfoperand__xtheade ilp32 €906
e906fP rv32imafcpzpsfoperand_ xtheade ilp32f | €906
€906fdp rv32imafdcpzpsfoperand_ xtheade ilp32d | €906
TRk
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BREFRIER
FK4l-HEw

CPU -march -mabi | -mtune
e907 R4 | e907 rv32imacxtheade ilp32 e907
e907f rv32imafcxtheade ilp32f | €907
e907fd rv32imafdcxtheade ilp32d | €907
e907P rv32imacpzpsfoperand_ xtheade ilp32 €907
e907fP rv32imafcpzpsfoperand_ xtheade ilp32f | €907
e907fdp rv32imafdcpzpsfoperand_ xtheade ilp32d | €907
c906 Z&J41 | c906 rv64imacxtheadc 1p64 c906
c906fd rvb64imafdextheadc Ip64d | 906
c906fdv rv64imafdcvOp7_zfth_ xtheadc Ip64d | 906
c910 241 | c910 rv64imafdcxtheadc Ip64d | ¢910
920 rv64imafdcevOp7_zfh_ xtheadc Ip64d | 920
r910 rv64imafdcxtheadc Ip64d | r910
r920 rv64imafdcvOp7_zfh_ xtheadc Ip64d | r920
c908 Z 4 | c908 rv64imafdc_ zihintpause_zfh_zba_zbb_ zbc_ zbs_ xtheadc Ip64d | ¢908
c908v rvb64imafdcv_ zihintpause_ zth_ zba_ zbb_ zbc_zbs_ xtheadc | 1p64d c908
c908-rv32 rv32imafdc_ zihintpause_zfh_zba_zbb_zbc_zbs_ xtheadc ilp32d | c908
c908v-rv32 | rv32imafdcv_ zihintpause_ zfh_zba_zbb_ zbc_zbs_xtheadc | ilp32d | c908

* 4.2 CPU SiRIgRIRY K AR (V2.2.0 fRASZHI)

CPU -march(V2.0.3 fRZAZ &) -march(V2.0.3(&) A& ZF) -mabi | -mtune
€902 R4 | €902 rv32ecxtheadse [a] /e ilp32e | €902
€902m rv32emcxtheadse [d) A2 ilp32e | €902
902t rv32ecxtheadse = ilp32e 902
€902mt | rv32emcxtheadse [R) A ilp32e | €902
e906 HR%] | 906 rv32imacxtheade [F) 4 ilp32 €906
€906f rv32imafcxtheade Gk ilp32f | €906
€906fd rv32imafdcxtheade [a] 2 ilp32d | €906
e906P rv32imacpzp64_ xtheade rv32imacpzpsfoperand_ xtheade ilp32 €906
e906fP rv32imafcpzp64_ xtheade rv32imafcpzpsfoperand_ xtheade ilp32f €906
€906fdp | rv32imafdcpzp64_xtheade | rv32imafdcpzpsfoperand_xtheade | ilp32d | €906
e907 R¥] | €907 rv32imacxtheade [a] 42 ilp32 €907
e907f rv32imafcxtheade [F) A2 ilp32f e907
e907fd rv32imafdcxtheade = ilp32d | e907
e907P rv32imacpzp64_ xtheade rv32imacpzpsfoperand_ xtheade ilp32 €907
e907fP rv32imafcpzp64_ xtheade rv32imafcpzpsfoperand_ xtheade ilp32f e907
e907fdp | rv32imafdcpzp64_xtheade | rv32imafdcpzpsfoperand_ xtheade | ilp32d | €907
c906 R4 | c906 rv64imacxtheadc [d 42 1p64 c906
¢906fd rv64imafdextheadc [F) A 1p64d c906
c906fdv | rv64imafdcvxtheadc [a] e Ip64dv | c906
c910 &% | c910 rv64imafdcxtheadc b= Ip64d c910
c920 rv64imafdcvxtheadc [[ 42 Ip64dv | ¢920
r910 rv64imafdextheadc [F) A 1p64d r910

TTIdkE:
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Fa42-EEW
CPU -march(V2.0.3 kRA<Z Bl) -march(V2.0.3(&) A ZR) -mabi | -mtune
r920 rv64imafdcvxtheadc [d 42 Ip64dv | r920

AR A2 V2.0.3 fiAs, PP RIESTHRE 0.9.4 A, zp64 $544EH UK zpsfoperand, HBELREEARZE.

Hr-mepu. -march. -mabi Fl-mtune $EI K EANE AL T iAEEST

o -mpu IR (V2.6 R AT+ L3)
e -march LR
o -mabi kI

o -mtune LM

4.1.1 -mpu BB (V2.6 AR HE)

-mepu BRI SARYE % 4.1 FRIXT R, 8 arch, tune FERIAR) abi, HH abi AT PAE T -mabi P peEEH & 9k
BRAH) abi,

4.1.2 -march &

-march PEIUH] T4 % 2L AR SCHERT R B985, RFRB PR RO B S48, XPRL R 46 4.3 Fis. Lt
1 rv32imacxthead F7n Y1) R SCAEIN R T 32 (RERUELRIIG 46 . BAGRIRFE 04 T RIERO%E. A%
HRSKAFPERER R 1 O 4R IRYTIRISSARIN, ORI N RISC-V ApifEfi 046, HIRAIRFlA AT I RISC-V ISA
SPEC,
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A3 TR A S5

REFRIES

FRBIR g

rv32i 32 R BRI O

rv32e A 32 (AR S8 (5 rv32i EAMRENMH 16 NEFF4)
rv64i 64 (IR BRI O

m BRI, BigHE

a JR TR 4R

f RGP AR 4R

d MUK RE T i AE 25

c Egite 4% (B 16 (i KERTEA4E)

p Packed-SIMD 544

zba Mtk S4E (B §7RIIEST4E)
zbb ERb AR A4 (B 9 RMTE S T4)
zbe carry-less FeiEIH 44 (B ¥ RIIES T4)
zbs R EERE S (B 9 RIIES TH)
zihintpause | #{EHRIEHE

v [EETE RS

vOp7 JRAS A v0.7.1 [R5

xtheadc T C BRI AR Te 2 4F

xtheade FRF E RYIERES AR 24
xtheadse F2kF Small E R5PEREH 585 44
rv32g rv32imafd {5

rv64g rv64imafd 15

A BB TR, LA MR SRIE 046, Ntk C RO JRILRE B ZAMY I xthead Fx. HAT
TRMHEEF I, EARFREAHE, AR,

4.1.3

-mabi IR

-mabi &I T8 & 4 i H R 3C4rS ABIT (Application Binary Interface) #N), fRjZEZAUCRAIN 25 4.4 fifRn, B
A FEA T I RISC-V ABI SPEC,

KAT 2.2
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@ T BT RIS

% 4.4: ABI HUNBERA

B | B

ilp32e | rv32e [} 16 AR fras e SN

ilp32 | rv32i W, Brf RAERGE T SO AT d i A S AL

ilp32f | rv32i I, R RSN S A i e S

ilp32d | rv32i I, SRS EEMDOURS B R RIS R 77 5 A s i (e 2 )

Ip64 | rv64i I, FTARBERGE SR F A 4R L S LU

Ip64f | rv64i I, HOREF RSN S A A e S

Ip64d | rv64i I, BRGSO B W BB R I A A A S

Ip64v | rv64i I, FURBENDBURG B n R SR B A e, (RS ] 1) A A e 1

SN
Ip64dv | rv64i I, FREEENDBOR EEIF R SR P2 s A, RS ] 1) YA e 1
SR

4.1.4 -mtune %

-mtune YRR &SRR PATHIIER L, (EH5EX R tune AT DA RS E CPU U BUAMBL AR K Ak
WHERET . HArRPELETA CPU Y mtune (LIS E T &% % 4.1 .

4.2 T-HEAD /M zirib% libce-rt

FEATIN A (runtime library) B4Rl Bk S0 U LA 25 1A R 1 B B DL S o P8 17
SR FB . ORI AR R BRI, MM I SRR I A BT, R S eI A
TSR T B

1ETFF GOC RGBT, libgee RINAMISITIHIE, CHOIF S0 TEEETS (9RRfE. libec-rt BT-38F
XTSRRI AR A ST PR 4210 53— BB ATIM PE. &5 libgee MOSREREAHIRL IR, Oy TRHEIRLIR
HIIRIR S, EHOIR O SRS A2 libgee BENVRHEA, BUKRBH liboe-rt &5 libgee 3% 3t 30400 £ 5 B,

4.2.1 libce-rt il

TEFEEI RN -meert, BRG] libee-rt #4 libgec.

H:fi: BHui, %% HE E902. E906 f1 E907 &5 AR,

4.2.2 libce-rt 5 libgee T A4 1 25 55

N T IBFEAFH) code size AR, libee-rt FOR TP S H DAY SCIAIEL T libgee T 22 (LARFE . FLIRZ2 5 A
T
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2% 4.5: libce-rt FHIEOER

REFRIES

libcc-rt SEIRARAE

libgee SCIARAE

LXFEURRE R e, AR E AR
MUARALEL, TR ] 0

a JFREARBE O . o, Br) X | R mERUAS AR
TRIE T HE, &l 0
b. 7 URE BEREAS EURS LD (dou- | & [l JEREAR 1L EL

ble—float), &4 Fits, &\ 0

2. XA R, AR [ —A
AN AT i E

a. FFRFAZE (. w. . BR),
XEFREEE B OE, R (8] 3ELATH
IR i (E

KA BRI, R RATS IS5 E

b. ¥ RS RE R4S BURS RERD I (dou-
ble—float) , X THERE ERHIME, &
[ — R ASTUYI )it 1 (L

B RN, R RN AT T (E

. PERUFONIEA, AP KT
FORMRETL N RS, 3R ] SEBR{ERS
[ AR — R AR LA

Tl R, 2R D RS i R
AU HIFIEL

RADOIS Sy Rk 2| LR S IUE | S O
95, AR X AR AR e Kb
e

a FERAARIBE O . T’ B,
PO AR ooy, 4k
B AR AR R, drin iy

Jegs S5 HEHmE, 2% ICIFE, M
Feg5 2 8 M S AR S 5E
B, iz[a] Nan

b. P RURE B e EURS BE 1
(float—double) , xRk B ELAY TG
g5« ARBCRAERUAS LR, s Y
TERUS AL RAE B LR R

Teg5 AR S e e 3t I s BE 1Y
Jeg5 ML

o VERILAIE S A IRBOAERAT B
(7 A AT H

05 5 R BT e FAL (Nan)
i, RS R TR

XAEERARTRT N ET,
WAEFIWTET . KT KTHT. /Db
T ANTET R R R R, AP
IR HBREE SR K

AN B, FE W72 75 A TG Y o AL
unord ', AN IR GER A Eh

4 TR EIEEE S A BAERON IR
BRI

&N 0 1, 0 WAFS A 55 —4

A0 AL (F2 0 fnda 0 H5H
), MERIE R 0, gy A s | iF
0

5. VAR, HREERIREOIA £0, MEER G 0, HARIERE 0 | 27k 0 ik 0 Bf, S AEH S0
Ll AL
4.2.3 libce-rt & libgee ¥ KVFEE IR 22 525 Bl

AN C BT 2EGIBI] libeert 5 libgee P AR I, A BB HEA TS AP A B -

ZESe Lo XPT AR MU, AR RS AR, T [E O

#include<stdio.h>

(T gk%E)

KAT 2.2
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(B bTT)

/*
Isl e / t /
0 00000001 00000000000000000000000
*/
int minest_float_value = 0x00800000;

/*
s/ e / t /
0 01101111111 1111...111
*/
long long double_minor_float_value = Ox37ffffffffffffff;

int main() {
float res;

float fa = *(float#*)&minest_float_value;

/MR R EAREE AT

res = fa * 0.5;

printf ("HAREZHF AT H LKA %f\n", res);

printf (" 22N E R A 0x%08x\n\n", *(int*)&res);

double da = *(double*)&double_minor_float_value;

res = (float)da;

/NIRRT R
printf ("F B L A T4 R A hf\n", res);

printf (" 2B F N E R A 0x%08x\n\n", *(int*)&res);
return O;
}
BEGRER:

$riscv64-unknown-elf-gcc underflow.c -march=rv32imac -mabi=ilp32 -mccrt
$gemu-riscv32 a.out
HAREHF AT wm A4 % 0.000000

# R+ # | &R A+ 0x00000000

R PA A TR E A 0.000000
4 B F+ ot 7 000000000

$riscv64-unknown-elf-gcc underflow.c -march=rv32imac -mabi=ilp32

$gemu-riscv32 a.out

(Q3)
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(B bTT)

FEREZEY AT Hmm4E % 0.000000
R+ #F kor 4 0x00400000

FREEHRE AT RHEEE A 0.000000
2R AT x#H KA A 0200400000

ZESt 20 XT AR BRRAOME, AR IR AT HE AT ot (D

#include<stdio.h>

/*
Isl e / t /
0 11111110 11111111111111111111111
*/
int big_float_value = Ox7f7fffff;

/*
s/ e / t /
0 10011111111 0000...001
*/
long long double_greater_float_value = 0x4£f£0000000000001;

/*
Isl e / t /
0 10100000 00000000000000000000001
*/
int float_greater_int_value = 0x50000001;

int main() {
float res;

float fa = *(float*)&big_float_value;

/MR R FAREF W i

res = fa * 2;

printf ("HAZHF A B a4 R A Uf\n", res);

printf (" 4R oS KR A0 0x%08x\n\n", *(int*)&res);

double da = *(double*)&double_greater_float_value;

res = (float)da;

/7R T R e nt oy b
printf ("F mA B AL LB AR 4f\n", res);

(Fogks:)
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(8:EW)

printf (" sEEB o E R A 0x%08x\n\n", *(int*)&res);

float fb = x(float*)&float_greater_int_value;
fb;

int ires
J/MRF R A
printf ("3F SR LA B a4 R oy Yd\n", ires);

printf (" ERHA N H KA 0x%08x\n\n", ires);

return O;

IR

$riscv64-unknown-elf-gcc overflow.c -march=rv32imac -mabi=ilp32 -mccrt

$gemu-riscv32 a.out

FARZE A LR 4R A 680564693277057719623408366969033850880 . 000000
SR NHE KT N OxTLELELEE

FREMAE ERHEEFE A -1.000000
SR+ X3 E R 0xbf800000

BEEEM LA FBRERE A 1024
R+ N#tH&kr 4 0x00000400

$riscv64-unknown-elf-gcc overflow.c -march=rv32imac -mabi=ilp32
$gemu-riscv32 a.out
FABHF R LEHER A inf

2R+ #E | KR A 0 0xT£800000

BRI LA PR EE A inf
LR R #H KRR A 0x7£800000

FREER LA BB R AR A 2147483647
R+ XHF RN OxTLLLLELL

Ze5t 30 XTSI RRMEE R P RS TEg5, AR R RS R RS A Kot P

#include<stdio.h>

/%
/s e / t /
0 11111101 00000000000000000000000

(T gk%E)
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RiEFRIEE
(£ E70)
*/
int quarter_inf_float_value = 0x7e800000;
/%
/sl e / t /
0 11111111 00000000000000000000000
*/
int inf float_value = 0x7£800000;
/%
/sl e / t /
0 11111111 00000000000000000000001
*/
int nan_float_value = 0x7£800001;
int main() {
float res;
float fqinf = *(float*)&quarter_inf_float_value;
float finf = *(float*)&inf_float_value;
float fnan = *(float*)&nan_float_value;
/MR EEREEFNESR. AFSEHNZE
res = finf - fqinf;
printf ("% WM — M AMELR A If\n", res);
printf ("4 JH A ox# G Ko A0 0x%08x\n\n", *(int*)&res);
res = fnan / finf;
printf ("FH S H5HAREHLEE A Yf\n", res);
printf (" 4 FJH o4l Zor A0 0x%08x\n\n", *(int*)&res);
double dres;
L/ R R R e A i 4L
dres = finf;
printf ("0 L5 54w E R AR A Yf\n", dres);
printf (" 2 E A+ oNvt 4 Z o A 0x%08x\n\n", *(long long*)&dres);
dres = fnan;
printf (IR AF B O S AE R O Uf\n", dres);
printf (" 2 EF A+ oxdtH Z o A 0x%08x\n\n", *(long long*)&dres);
/7R BT T R
(Qiti3)
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char *cmp_res = finf < fnan ? "% &L L% /T8 EAE4"
"FRIELHFANTFRIEFE"
printf (cmp_res);
printf("\n");
cmp_res = finf > fnan 7 "3 A IE LS AT A EAEH"
"FRERAFAATHAEERK";

printf (cmp_res);

printf ("\n\n");

return O;

B SRR

$riscv64-unknown-elf-gcc input_inf_or_nan.c -march=rv32imac -mabi=ilp32 -mccrt
$gemu-riscv32 a.out

THB— N AELEF A 255211775190703847597530955573826158592 . 000000

LR+ R HHI KR A 0xT£400000

EHSEEREBHLER A 1.000000
B #H &kor 4 0x3£800002

WA E T 57 o B M JE B 45 R ¢ 340282366920938463463374607431768211456. 000000
# R+ #E | KR 0 0x0001d008

W EEEE AR EHE R 4 340282407485757670766715455326270783488. 000000
%R AT ox#H KRR A 0x0001d008

/?;‘.J%IE%%/J\%‘]gﬁiEfiF%&
BREAFAARTHREFH

$riscv64-unknown-elf-gcc input_inf_or_nan.c -march=rv32imac -mabi=ilp32
$gemu-riscv32 a.out

RFW—MAELERA: inf

2B N3 E £ A 0x7£800000

FHEEFAZHER Y nan
R o #H KT h 0 0x7£c00000

BRELGE A B ENE R A inf
2+ #H &k or % 0x0001e008

WEEERENBEERER A nan
LR R N#H KRR A 020001008

(T gk%E)
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(B bTT)

FRELFAANTHFREEHK
FRELFAATHFALEEHK

St A PGS, MEAEEONRIRE, TSR 0 B, 0 MAFS A5 uomE (oo )

#include<stdio.h>

/*
Isl e / t /
0 10000000 00000000000000000000000
*/
int float_p2_value = 0x40000000;

/*
Isl e / t /
1 10000000 00000000000000000000000
*/
int float_n2_value = 0xc0000000;

int main() {
float res;
float p2 = *(float*)&float_p2_value;
float n2 = *(float*)&float_n2_value;

SRR E R 0 W, 0 HFE
res = p2 - p2;
%E,\t4 R 16 #r#E Ko A 0x%08x\n", res, *(int*)&res);

printf ("+2 - +2

res = n2 - n2;

printf("-2 - -2 = %f,\t% & 16 #4lFZ x4 0x%08x\n", res, *(int*)&res);

res = p2 + n2;

printf("+2 + -2 = %f \t% R 16 It4| K~ A 0x),08x\n", res, *(int*)&res);

res = n2 + p2;

printf("-2 + +2 = Yf,\t%4 F 16 #4|FZF 4 0x)08x\n", res, *(int*)&res);

printf ("\n");

return 0;

IERAR R

$riscv64-unknown-elf-gcc cancel_to_zero.c -march=rv32imac -mabi=ilp32 -mccrt
$gemu-riscv32 a.out
+2 - +2 = 0.000000, 22 16 4| KA 0x00000000

(Q3)
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-2 - -2 = -0.000000, 82 16 ##H| KA 0x80000000
+2 + -2 = 0.000000, 22 16 4| KA 0x00000000
-2 + +2 = -0.000000, R 16 FH KA 0x80000000

$riscv64-unknown-elf-gcc cancel_to_zero.c -march=rv32imac -mabi=ilp32

$gemu-riscv32 a.out

+2 - +2 = 0.000000, %% 16 4| kR A 0x00000000
-2 - -2 = 0.000000, #B 16 HE R F A 0x00000000
+2 + -2 = 0.000000, 8 16 4| kR A 0x00000000
-2 + 42 = 0.000000, %% 16 4| kR A 0x00000000

ZSt 5 FERRIE, ERBEEERECT A 20, WIREGEAFZH) 0, HAILRER 0 55

#include<stdio.h>

/*
Isl e / t /
0 00000000 00000000000000000000000
*/
int float_pO_value = 0x00000000;

/*
Isl e / t /
1 00000000 00000000000000000000000
*/
int float_nO_value = 0x80000000;

int main() {
float res;
float p0 = *(float*)&float_pO_value;
float n0 = *(float*)&float_nO_value;

/IR BREA 0 HER
res = 1.0 / pO;
printf ("+value / +0
res = -1.0 / n0;

%E N\t 2 16 #E Ko A 0x%08x\n", res, *(intx)&res);

printf("-value / -0 = %f,\t% % 16 ##l5&Z 4 0x%08x\n", res, *(int*)&res);

res = 1.0 / nO0;

printf("+value / -0 = %f,\t% % 16 ##l KR4 0x%08x\n", res, *(int*)&res);
res = -1.0 / pO;

printf("-value / +0 = %f,\t%4 % 16 ##| K74 0x%08x\n", res, *(int*)&res);

printf ("\n");

(Fogks:)
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return O;

}

IBRAER R

$riscv64-unknown-elf-gcc input_with_zero.c -march=rv32imac -mabi=ilp32 -mccrt
$gemu-riscv32 a.out

0.000000, ## 16 34| FK~%: 0x00000000

0.000000, £ R 16 ##|%K K 4: 0x00000000

+value / -0 = -0.000000, 42 16 4| K7 A 0x80000000

-0.000000, #3216 4| LKA 0x80000000

+value / +0

-value / -0

-value / +0

$riscv64-unknown-elf-gcc input_with_zero.c -march=rv32imac -mabi=ilp32

$gemu-riscv32 a.out

+value / +0 = inf, 22 16 4| KA 0x7£800000
-value / -0 = inf, R 16 H KA 0x7£800000
+value / -0 = -inf, B 16 HH KA 0xf£800000
-value / +0 = -inf, 22 16 4| KA 0xf£800000

4.3 Ciligy
SREAL S 900 FIIRRAIT LI C W RS, TEE AT A

o WEFMLF AER

4.3.1  bri R R R Y

B0 SRR R E AR ) CPU (X gk C920 AL Bk CI06FDV ), Gl b ] i fA5 EPE 62 fp16

PEATRIR A EAGZ I . HAT, VKR IR R B O SR I 12 AT, DA A B A R Bl -

__fp16 foo(__£fpl6 a, __£fpl6 b)
{

return a + b;

4.4 pthread ZZEfE

Z ARSI G HARR-F-5/0S M5, %Fh OS SFrZ LA LA AME, W Linux, rtems, vxWorks,

zephyr, FreeRTOS. RT-Thread 4.

Giiar TH ERRLEIRE, Ll C++11 i FAREZ LRSS stduthread, JRIZSEHMZIAF-5/0S

HARSLE

W2 EAREIRER O, T2 K pthread.h SKSCHF A EE O . BRI T PRiESieas T A E 2 ARIIREMIETE, %
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PRIUES AR THAN-5/OS WA R/ N — 2tk

4.4.1 FREIEH

pthread_mutex_t
pthread_cond_t
pthread_mutexattr_t
pthread_condattr_t
pthread_attr_t

4.4.2 size —FeMEnEt

#include <stdlib.h>
#include <pthread.h>

int main()

{
if (__THEAD_SIZEOF_PTHREAD_MUTEX_T != sizeof (pthread_mutex_t))
abort();
if (__THEAD_SIZEOF_PTHREAD_COND_T != sizeof (pthread_cond_t))
abort();
if (__THEAD_SIZEOF_PTHREAD_MUTEXATTR_T != sizeof (pthread_mutexattr_t))
abort();
if (__THEAD_SIZEOF_PTHREAD_CONDATTR_T '= sizeof (pthread_condattr_t))
abort();
if (__THEAD_SIZEOF_PTHREAD_ATTR_T != sizeof (pthread_attr_t))
abort();
return O;
}
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Bhii Bl object SO PAT SCATE:

FEBARIFAS object SUPFEL AL 1t G H AT SAATSCIF, object ST A4 A AT T DAE i BE R A SR RS HES I A
fE. ENEARmSZ

csky-elfabiv2-1d options input-file-list

Hrr:

options $EFEEIN
input-file-list /g % A object {4

AREAL T U LAY
o JofTHEEE

o R, HBEREBFLH T A EAE

o it ckmap &AL R B RGN G5

5.1  dnfal ke

JAE R BL B ARy iR 11 (AP, Application Programming Interface) fie# M FBr, B AESEMNEE.
o HHEE: —4l object UMY S, RIMRZ AARSCIHTRIE MBI —A3C0E, —RPAY a7 fENSCFRIY 4 -
o BHAPE: WAHEIEIAIR (DSO, Dynamic Shared Objects), fRiFRILHINTGE, —fRIA” s0” M SCPFIY R4S «

5.1.1  JESCPRRg AR

o WS Sof g A object SUE, PRI csky-elfabiv2-ar FT AL % SCIF

csky-elfabiv2-gcc -c csky_a.c -o part_a.o

csky-elfabiv2-gcc -c csky_b.c -o part_b.o

csky-elfabiv2-ar -r libcsky.a part_a.o part_b.o

o BESHEMANG BNgES, BSNE-shared -fPIC A s3I

156



5.1.2

REFRIES

csky-elfabiv2-gcc -shared -fPIC csky.c -o libcsky.so

(EIL

ARSI RNEE, N are Iy g — g0, B libname].[a/so]. HEHE [ T7 15 i U e 19

l[name] FI-L [libpath], HH', libpath $§ liblname].[a/so] SCA-FTHER AR .

B, ARG libesky.a, WFFESINGEZET-lesky -L [libesky.a [13#4%]

4~ object IUPFALZ D E . BAnBAFE 2 MBI, HEEm i RS

5.2 RSB . BmBEAE Hbs XA P AF A )

0 T A B 2 B AT AT SR AR 1 5.1 B

Object File A

File Header

/

text section
™~

.data section

.bss section

Object File B

File Header

text section

.data section 1

.bss section —

Obiject File C

File Header

Jext section

.data section

.bss section =]

K 510 R AR

HURFFA A object SUIFRIAMULBL &

Output File

File Header

/

\

VAN

|

VAN

\

A TR B LA il A SCUR BRI 0 SCPF R A J5) S BT TE A (Linker Script) SRS MR TR E L5,

KA 2.2
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il FERAR T [linksript] 4852 . WERATEFEHZMA, SRS S0 BOAR SRR AR B R ROE AR, BRI
BBt I iAE B E st b, — B DT S AR R A R 2 1 K

— AT BE B AR SRR PR -

ENTRY (__start)

MEMORY
{
INST : ORIGIN = 0x00000000 , LENGTH = 0x00020000 /* ROM */
DATA  : ORIGIN = 0x00400000 , LENGTH = 0x00004000 /* RAM x/
EEPROM : ORIGIN = 0x00600000 , LENGTH = 0x00010000
}
PROVIDE (__stack = 0x00404000 - 0x8);
SECTIONS
{
.text @ {
. = ALIGN(0x4) ;
*crt0.o(.exp_table)
*(.text*)
. = ALIGN (0x10) ;
} > INST
.rodata : {
. = ALIGN(0x4) ;
*(.rdatax*)
. = ALIGN(0x10) ;
} > DATA
.data : {
. = ALIGN(0x4) ;
*(.datax*)
. = ALIGN(0x10) ;
} > DATA
.bss : {
. = ALIGN(0x4) ;
*(.bss*)
* (COMMON)
. = ALIGN(0x10) ;
} > DATA
}

R MIA L S R SRR R B T AT SRR A 0, A LA B B A SO B NP SRR . B
1 A7 R B BETE E AR S A2 bl b3y s A0t R o 2 bt o

o MEPIHEE: VMA, Virtual Memory Address, 7S sERAEIZFT I Bk
o Jm#EMilk: LMA, Load Memory Address

REHGOLUT, VMA F1 LMA 2R, (B2 A — i ASKR G, FE5E B icE ROM iR 48+, LMA il
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VMA ZAREM . H5E HARSCIH Bt Ik an kA .

L. i} MEMORY ke LNA R, #anr

MEMORY
{
name [(attr)] : ORIGIN = origin, LENGTH = len

2. 7¥ section FikFX AP “> [memory region]”, FgEHHEN VMA, #LF

section :

{
output-section-command

output-section-command

} [>region] [AT>1lma_region]

3. WIRAFRIAIGE, S il By VMA AT LMA A, W48 E LMA, WHE section Kk H ] “AT>[memory

region]”

5.3 il ckmap 274 H b SCF PIAF A )

TR Xk 900 R T A4 H R SCRHZIRE .

WRAR A S 2L B B ARSI A AR SR A A — SE PR (5 B, T DA b 5 I B B T0-ckemap= [ 1 SCF44]
A ckmap U . ckmap FEALE AR ILER AN A -

1. Section Cross References

BE AT section Z [A]RR A KR, T

(IXfF A £ ([Be#&]) refers to ([XfF B £1) (K 4]1) for [(f5 4]

AR Z A ERAE AU, 2R A SURRE—BEI T B U IR BoE AT .
2. Removing Unused input sections from the image

BB A I SRR - ge-sections JEMFRIYE:, U0

Removing [BA1([X#41), ([A/] bytes).

[number] unused seciton(s) (total [K/N] bytes) removed from the image.
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3. Image Symbol Table
B I AT S MRS, FFBSATS bt /. K/, IreBis i, T

Local Symbols
Symbol Name Value Type Size Section

Global Symbols
Symbol Name Value Type Size Section

Hp, Type WI{EH AT ILFR:

o w: Weak, Jf55

o d: Debug, —SCiiAFHFEAAIMNMBIFS, WXH4. Bs
« F: Function, ¥4

o f: filename, X4

o O: zero, bss BWFE%

4. Memory Map of the image
SR BFR SR DL, A SO BRI R SRR N AR R, AT

Image Entry point : [\ H Hidt]

Region [WHFRX H ZM] (Base: [EAEHI], Size: [ELFR AN, Max: [AFRK W &K AMED
Base Addr Size Type  Attr Idx Section Name Object
[RaHA] [RAN] [XA] K] 5] [BAREHK] [ P41

BAMERFIHEAN WAL (Region) KU ABHRS ISLAE kR, Hop Type A LAT LA

o Code: fRAGE:

o Data: ik

o PAD: 757N X I

o LD_GEN: #d8A4 s

Attr A AT LR

e RO: Read Only, Hik
« RW: Read Write, n[i{%%5

5. Image component sizes

et e ASCPF B E FAR SRR BT S RS, #gaXanr

Code RO Data RW Data ZI Data Debug Object Name
[RABAAN [REKEEAN [TEFHEBEAN [bss BAN DRRELEAN FAXHAE]
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S ik

AREE FHA AU PS5 B s LRI A RN PR RE , AR AR DR 12 BB ey 5«
AREAFUT LA -

o ALK SRR

o HEIEETILAC

o AL IR IIXAT Beay Foh

o RAPACEIN

6.1 Uy R/heetERefife

G VA AN R TR T ZMINAEAR, XA LERES AU PERE, A e RS il DU

X LA DR TE E A BB Z R — 2 58, WY AR GE A AR M REBOR R, A IR AU 18k
BARGEIABLEARAL SIS N FOR T, PEREFT BEME AR Lo, Sk AL IEPRIERER I, S RIFIR 2R, =
HUCH 2.

BT, TFRERFERAEAEM, e il, FEBAREILT, ge-0o0.
RSB G AR S B 0 b S O R R S
-00|-01]-02|-03
BEMFIALR], -00 B2HRALii, -03 2imEif.
-Ofast
TE-O3 AR ELRG [, 38 m—L8 W B8 SO ™A E 5 A T S St i i Ak
R 28-S G 1A S B I 5 O AT N S R I -
-Os
TE-O2 A ELRE I, PR R ACHD A AT, AT REI/ MRS RN, 5 T BERS B RE L6
TR — S LB R AR S B i 5 A AR I IR BEER A 2% 326 51 -
-flto

FERBEREI AL, 2T RERS L s il o 2 R AR S REA T RSN ) (A
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6.2 PEE:NHLAE

Link Time Optimization(LTO) {15 gecc REMEAEA R WHEIRZEH (GIMPLE) #8040 L, X FERBens it i
BB T A — DS T4 . gee £33 GIMPLE #1310 SCAER—AMEEIRRY section | 245860 SC{44EH:E
eI, AR SR T X SRR section HMEE, X EE(E R, P2 BEAS WX SeREHL 2 ] i H
FE, MIMSEIELZ L. 2661, DANEFAD C RIS foo.c # bar.c (RS, foo.c 1 main EEHT T foo B
%, foo WM T bar.c 1% bar BEL, 1M bar MEEHEEEMNINEEZ R

int foo(int fa, int fb)
{
return bar(fa, fb);

int main()

{
return foo(12, 3);

int bar(int a, int b)

{

return a + b;
}

Pk B A - Ato SETOR T BERE IR TR, FRENERNZ, FATL T EAR T G 198 ol T BEH2 A1 6 i 00t
-

csky-elfabiv2-gcc -c -02 -flto foo.c
csky-elfabiv2-gcc -c -02 -flto bar.c
csky-elfabiv2-gcc -o myprog -flto -02 foo.o bar.o

73— P LU L Ty 32

csky-elfabiv2-gcc -o myprog -flto -02 foo.c bar.c

TEEANBIFrb, TS S R RAHELR A, TR LTO MO, foo R A bar pk % Sl g AURS :

foo:
push

bsr

pop

main:
push
movi , 3

movi , 12

(Fogks:)
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(8:EW)

bsr

pop

MAETFE LTO MALHITE LT, main sRECRTTEIAN foo BRI bar &%, M@ HEEIR W T INAR T HER .
A, FEIHA LTO MO H 1Ay sk -

bar.constprop.0:
movi , 15

rts

main:
push

bsr

pop

6.3  PLALZESR PR A B 55
BALIR B PERIRER LA O, BEATR A S AL, B mI OB, T ELSRH IR L RN, 35
SRR L PERE AT P SR S — .

— BRI, AR IT-O0 Jir g i R AU SRR B AR iR R Y, BT A AU R S A REAS T H 1Y 2 AR
REPRAHD Lo BEETZON R PR, i s U5 PR QRS Bk B BE S BORBUR, PN BEAmIRE AL IS i AURS , A
SOAROME IR EOR IR . MR T AR S TR, FERAEMN-00 RO T, AT ARE AL i-Og SR 1E
At RIS UE S

6.4 fURSILALAE IR

AT FENH—LRF W RELT M REA, TS C. C++ AR AT AN . RCRA S AR
AW T ILAE

o PAFREAR AL

o PAITRJEFTRAL

o R M i

6.4.1 FEIAREIARILIL

DEPR SRR P ORI — 2Rz 58, KB SN (i) S FE TR A K LR FR b, R AR 2T 6 i B BR8E 7
BRI LTy
GIGHEEHR IR, SESES U0 e i)

o BEFTRTER A 2518
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o EMERERIBREST
o AN unsigned int BT
o [IHEREEANETEENEIR &M

PR BTG 0!l IEEREE, AR RS, RTRAR B B s S AU RERS f I — ¢
jbnez (U454 ABH LEBAL A TIRE, TAE FHUGZE N R EM AR S, SEHE (cmp), RIGFHBEEE (jbf):

csky-elfabiv2-gcc -0Os -S loop.c

o AMEH:

int facti(int n)

{
int i, fact = 1;
for (i = 1; i <= n; i++)
fact *= i;
return (fact);
}
factl:
movi , 1
mov s
.L2:
cmplt s
jbf
mov ,
rts
.L3:
mult . .
addi s , 1
jbr
o HABIEH:

int fact2(int n)

{
unsigned int i, fact = 1;
for (i =n; i '= 0; i--)
fact *= i;
return (fact);
}
fact2:

mov s

(T gk%E)
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(8:EW)

movi , 1
.L2:
jbnez ,
rts
.L3:
mult , s
subi . , 1
jbr

6.4.2 fRAEIFEAL

ALIEREMGRITIG , ATVASRRIVERE, (B AU AN IR —28. FRERRITS, S IRERII R, 2Rt
T 0y ORI PATURL. — 2/ NWREIRRR , Spse eIt MREM UG . FELLgon-038 LT, R

JETFRRER A BB, HAURE DL T, SR EAE A TSI G R

AN EL BT GRS DU I ERE S, FEIRENRITI 0L, BRI DBk R A PR RESURE, — DL, iz

TS OORPRA IO AF , (EUZ B GE S HEARS R):

csky-elfabiv2-gcc -0s -S loop.c

o TEIRAJEIT:

int countbitl(unsigned int n, char *d, char *s)
{

int bits = 0;

while (n != 0)

{
d[bits] = s[bits];
bits++;
n -=1;
}
return bits;
}
countbitl:
addu . ,
.L2:
cmpne
jbt
rts
.L3:
1d.b , (a2, 0)
st.b , (a1, 0)

(T gk%E)
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BREFRIER
(1)
addi ) , 1
addi , , 1
jbr
o JEFRIEST:
int countbit2(unsigned int n, char *d, char *s)
{
int bits = O;
while (n != 0)
{
d[bits+0] = s[bits+0];
dlbits+1] = s[bits+1];
d[bits+2] = s[bits+2];
d[bits+3] = s[bits+3];
bits += 4;
n -= 4;
}
return bits;
}
countbit2:
movi , O
.L2:
cmpne s
jbt
rts
.L3:
1d.b , (a2, 0)
st.b , (a1, 0)
1d.b , (a2, 1)
st.b , (a1, 1)
1d.b , (a2, 2)
st.b , (a1, 2)
1d.b , (22, 3)
st.b , (a1, 3)
addi , , 4
addi s , 4
addi ) , 4
jbr
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6.4.3 WORBS LT

X RS RO B T 2R AT Lk

o fE abiv2 f§ULT, RECH 4 MBS, AU TR IR OLT, & 4 MR, L, 7R
PREIRATEOLT , RTRERA SR, SEE AR A MGER A, e,

o 16 C++ 0T, SRR ERY this #8402 10 AEBAY, NILSEEAFR B R A D — 1

o JEMKMSEOLE— LR Y b, RSB I , B A2 g M AR SR T S R i . AR s T
pREZ R UM

o W long long KA SHL, BRG] 2 MH .

o TERHHFESHRHOLT, TR double S HL.
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RENGTF RN T KA PEE SRR, FEAEATNE:

o« YMNEFHE

o Volatile 3 %R AL08H0h

o FHHARAYIL

e inline F4L

o WAME (Memory Barriers)
o T R4 Section 8935 <

o MFFHEL. HAESGE B oA HohE

o HEATIRLE

o AESL CiETARREIMANMEIA
o A Ky ABI #hik

o TERY

o ABHERANIEEFMR

o LA ML %

o newlib I TN

7.1 HMBEHARS

SMEETFAFER BRI AR TT R P BB B 5%, i T ER— SRkt (LB S aidmias i), A4€r]
AN R W I RT3, DARE BT 3 bt — LA B R

7.1.1  AMEHFAEA A
AN AT C 5 R NS R 172, SR E SRR TT R AL ST L IR BB bt WL A T S5 28
SAFED, [RIREES B e . JrE T

L 8 XM A RS 2, fEAMEE S volatile KRB, 4 ABURYSMILATAFAR B 1 L const @I, IFHZTFF
e BB, MRS AER, SR SIS E
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#define __I wolatile const
#define __0 wolatile
#define __IO0 wolatile

2. JE SN AT for A RE AT W R e 24, T BEATAR R 1O X Le 3y 7. G-

typedef struct {

__I uint32_t RXD;
__0 uint32_t TXD;

__I0 uint32_t STATUS;
__I uint32 RESERVERD[5];

}Device_Uart_Type;

3. AN AR B, Bl

#define SOC_UARTO ((Device_Uart_Type *) SOC_UARTO_BASE)
#define SOC_UART1 ((Device_Uart_Type *) SOC_UART1_BASE)
#define SOC_UART2 ((Device_Uart_Type *) SOC_UART2_BASE)

4. FE S B2 R, T DAERE P TS X R S AR A A A 1. Bl

Receive_buf [0] SOC_UARTO->RXD;
SOC_UARTO->TXD = Receive_buf[0];
While (! (SOC_UARTO->STATUS & UART_SENT_BIT));

MR, AP AE—24E SOC_UARTO->TXD ¢ 4 Uart0TXD, PAJS ] AR s SN S Ar e i A o

7.1.2  ApEfDIERE

ST B 2RI IRE AN ORI DI RER R, IO TR Tt AR A e, mll i 4544 1 ok F h
BEAFAF A IOAE TRy, RSN, TERR P Pl A I TR . N TR I 5 R TR AN A AR
B5

/)= SPI &% %4 0
typedef volatile union {
unsigned int Word;

struct {
unsigned DSS
unsigned FRF
unsigned SPO

=Rk,

unsigned SPH

(Fougks:)
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(8 E30)
unsigned SCR :8;
unsigned :16;
} Bits;

} SPI_CRO_STR;

#define HMS_SPI_BASE 0240003800

#define _SPI_CRO *(SPI_CRO_STR *) (HMS_SPI_BASE + 0z000) //SPI Control Register 0
#define SPI_CRO (_SPI_CRO).Word

#define SPI_CRO_DSS (_SPI_CRO).Bits.DSS

#define SPI_CRO_FRF (_SPI_CRO).Bits.FRF

#define SPI_CRO_SPO (_SPI_CRO).Bits.SPO

#define SPI_CRO_SPH (_SPI_CRO).Bits.SPH

#define SPI_CRO_SCR (_SPI_CRO).Bits.SCR

void test ()

{
SPI_CRO_DSS = 7; //8-bit data size
SPI_CRO_FRF = 0; //SPI frame mode
SPI_CRO_SPO = O;
SPI_CRO_SPH = 0; //SPI mode 00
SPI_CRO_SCR = 0; //clock post-scaler=1
}

7.1.3 -fstrict-volatile-bitfields &I

B THEE SCRAIEIN L volatile, R ZH01E I T iR 7 B B AEgn i I N _L-fstrict-volatile-bitfileds BT filEA A
BRI word A/ NS BV R BRAE I .

7.2 Volatile %4 PEICILRIE N

(1) R T el B A Rt T A

SR BRI 3 B Volatile, 2676 B A RIS B T) T WK LAL, (8 2xiliset 2 7R s RO (e T 207,
A U BB P72 G b B2, Volatile WAt (A 7T A A E SIS , FE U BN AL, PRI 4%
B ST EAFRAL

(2) FACHREIE. HREES L.,

SRS ORI AT £ AT RO . G DAEREAT AR A9F . MEREIRSR IR, S WIRTEI . AR
FIILAL ALY, Tl Volatile RS LI, FINTREAES, if SRS HWE.

Volatile int i = 1;
if (1)
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7.3 PRERIEH

e c/c++ H, HRBIHEMIN, AT PABRAFAT IR

L JEiAcs. mTaaiua AR, ALRTEEARIERraR T, g X AT R RS .

2. WEHASE MT B R B SERER TS F AR s i TSRO, —MeS A A LA
HEEASH, NN SEE S A AR 280, RS pii i, etk T.

3. ABERCAT AR A R T F o SRR B F) (37 58 R T A7 AR MU ) AP e O G2, IR MMEAFRRTE R, BN s
WERT 8 PR AL SHL.

4. FAFARIEORRIE . TR AP OR AR S ORI DR T 3000 2 b A A R 5010 Jmy A B B A A
JEORMMELARS , FERCIR I B8 B0 [0] 3 R 302 AT PR IO EAT A BT 745 -

5. PRETIR [ HbAE o

6. I FRJLEZAh, R T alloc() sk, et b H-—&Ba M.

—RIET, WMEATTERA RS, ORI AR T 4 B E AR B PUT AR R R R T = A A8k . AR R AhTT %
) (50 R A P 1) 3 -

1. gmige i f-fstack-usage, 7= FH A .su 3L, TTEBRK RN,

2. HEREAHE A B —callgraph, £x774E—A> html X, AIEERRA RN,

3. AR E— RO E R EL S (watchpoint ), WSy PIB L.

N TRATRERIAGE IR, ATVALERR AR AR oK, —RB0dad DA R ok ek :

L. sBEG R AR R M R R A AL

2. GBI R .

3. HERBNAE G T Z A& .

4. B B A P ek ELAE R SRR T s A) s SO

7.4 inline pR%L

inline bR —FHREALE ARG RSTRIME R T vk . GCC R RAETE “inline” 45 5CH I HE S Ak 25 P IDER 20 R 4
EZ A NIkt i ok g 300, AT DA R PER) B 1AKF inline bR 550 il A HK o

inline pRU & SCIT SHCHESR ST, PR S iR AE AL IR RR RS, 5 ZERNTE R R0E LIS, PRI inline pg
K30 AR 2% R R U A A [] — AN SCPF . AERE T inline eRBCN S5 S SIS AEN -

7.4.1 Pyl

Pl inline PR KA “inline”, #ISLZE CO0, WIFHH] “_ inline " | ELUE AT :
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inline int funi(int x,int y)
{
return x+y;

}

int fun2 (int xx,int yy)
{

return 2*funi(2,6);
}

7.4.2  Snil PRI

4 GCC ANBATAT R E s, AT ABE @ IE X B3] “always_inline” PEATHRMHI NI, HAARIIQIT:

inline void foo (const char) __attribute__((always_inline));

7.4.3 inline PR SAMBIRTITRA MR

Y C B H PAAAE R — R Y inline oI SCRISNARRRBIUE SCROII% , Sk ds HE4F inline pRAHIACHY .

7.5 WAEBERE (Memory Barriers)

WATHRRAR S, & CPU sidiFas i A7 REALTT M B v i — N A, BRI B BT B 5 SR A T
JEA AT ATFIRIAAT e A2 S5 B A

1E CSKY w, NI SCEL R faf 1, St — BN S 1S, BAAE LR

#define MEMORY_BARRIER __asm ("":::"memory");

7.6 A RAIEE Section MHSE

AR BN PR ELER AT A AT gee 1Y section & '[ \T Jff FERY section, BRI 5 R AEAS AT BRI 2 L Bk
RN ___attribute_ ((section ( “< B4 > ), NN L .

e B EF e section

extern void foobar (void) __attribute__ ((section (".bar")));

e FIFE section

char stack[10000] __attribute_ ((section (".STACK"))) ={ 0 };
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7.7 BB B S sk

R PR RO I 5 R B 248 0 ik ) 5 322 -

1. Je¥ R Bl E SR E 2R section, J5¥EILTE & Fo3 4% Section #9357
2. RJGTERERENT, BRI, K section FEEBIAIN AYHINE, IER AR . AR B R B AR P A9 N B B

THE—AEG], ERFAEE stack $5 % B Hihl 0x500000,

char stack[10000] __attribute__ ((section (".STACK"))) = { 0 };

o GEBEIAMEY, 7E MEMORY W INNAZEXE STACKR, 17 SECTIONS H¥% STACK Eifs&%| STACKR
X 3

ENTRY(__start)

MEMORY

{
INST : ORIGIN = 0x00000000 , LENGTH = 0x00020000 /* ROM */
DATA : ORIGIN = 0x00400000 , LENGTH = 0x00004000 /* RAM =/
STACKR : ORIGIN = 0x00500000 , LENGTH = 0x00010000
EEPROM : ORIGIN = 0x00600000 , LENGTH = 0x00010000

}

PROVIDE (__stack = 0x00404000 - 0x8);

SECTIONS

{

.text : {
. = ALIGN(0x4) ;
*crt0.o0(.exp_table)
*(.text*)
. = ALIGN (0x10) ;
} > INST
.stack : {
. = ALIGN(0x4) ;
*(.STACK)
} > STACKR
.rodata : {
. = ALIGN(0x4) ;
*(.rdatax*)
. = ALIGN(0x10) ;
} > DATA
.data : {
. = ALIGN(0x4) ;

(T gk%E)
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(L)
*(.datax*)
. = ALIGN(0x10) ;
} > DATA
.bss : {
. = ALIGN(0x4) ;
*(.bss*)
* (COMMON)
. = ALIGN(0x10) ;
} > DATA

7.8 ST

TE—L MCU WA, PIAHRAE 2 )75 BE M B — BOm 1H] . — 28T 4038 HUAC R i — B S O A R AR IR B — 2 1Y
FER (ELARTE IR AR 1R - AT IO R ORI AT ) . X RAR AR AT DA B

L REHRGEK, —BICHRERME, EESum s MR, I3 HE R

2. JE I IRFE] 2 6 2 1 04 D0 A IS [ i 22 2 A8 A

3. RIEBARTT 0 e R AT RS AR

TR AR J7 ik

g — A IER R KL, AN delay_us(int val), PZeREH LA ECE WAL ARG S, PABT gt s U0 5
Wi SRR delay us BRECH T DARE 24 B RS TAEBAORRERATIORR 08, TR AR R ) R G TR

R REEM TR Z 20Mhz, 801 [YHER e ¥ #2 4 F 7 N SL B :

.text
.align 2
.global
.type , @function
delay_us:
cmplti , 1
bt
.L1:
subi , 1
cmplti ,» 1
.rept 17
nop
.endr
bf
.L2:
rts

.size .
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7.9 AR C i bRdEdA i

AT IRARXTFETFRIWERRME, 24700 CSKY “FE3t C iESRUERE ", FruEl A scanf FI4iH sR%L printf
2 8T PREL fgete Al fpute SRSCTUAHN A5 AR H DIEE, MRS K RIEE. B PFEFF R, Rz
B, NSEFEIRALA P A 2 LY fgete Ml fpute PREL.

7.10 &R ABI #iik

YHPREMH C Sl MBI ER G, BTS00 N AR 369 0, %38 DU T SE0R L
SR EE AR . A BRI 2445 M CSKY ABI A AR 2R A As B (i 44 33 5 3R Bl (i L

7.10.1 BB E

LB SRR R, —Fh 2 EARIRSEAL (char, short, int, long 45), BA—FERELRR (B4dl, M1k,
K)o XMTRERBNSHAAETT S CSKY BRAARF — 2 #E AL (F20R) .

HAFEEENZ, csky BIVGIRLEAFMET 32 MLRYRBUEL S ATY 818 1E, M HIONIT DATERCEE—4 32 {7
W . 2417 CSKY ABI HITEHUE R K/ MET 4 FE3T S EEE M 3748 r0-r3 14338, F I HASHE
Fetl (stack slot) #EA7/E6. PAUNTRACTES A,

void bar(char ch, short sh, int i, long 1, int reml)
{
int res = ch + sh + i + 1 + reml;

}

ch, sh, i, 1 FHKIRIERAE 10, r1, r2, r3(E 54 a0, al, a2, a3) FfEesH, reml FFSIEHLE sp-8 e B RIHRAE P

7.10.2 PGB TR

ABI F T HLE WRITE IR R R (callee) M2 AKHE 25, WRLE T UNT MR R 2L (callee) st Ul , % EhAER 24
T e BRI R AP — Bt e B o R R A B ABT LT RF RSB ) B AR I E (07 (x0/r1) BE A (stack
slot) . QIR HIT

int bar(int a, int b)
{

return a + b;

}

AR P R R SRCEAE 10 AAEAR R, TR AE A

B R AR MR AR BRERS, 1, —DNBORAZE A, B csky 51 CPU Wil iy To kiR it R a8 K H)
A APGR EA B . T
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type struct

{
int
int
int
int
int

}st;

St bar(int a, int b)

{
St st;
st.a = a;
st.b = b;
st.c = a + b;
st.d = a - b;
st.e = a * b;
return st;

}

AR R R TR G R AR MME A R N, A3 CSKY ABL HLREEE ML, A IIUAYR LR 2 ] IRl A4 i
W7 B, e, TR R BN IR B (7 A e B T AR T — B i), SRR BEAS T A 1 HLE 1 bR K5
SR AP, DR R EOU U R SIS TR . AR 2 SR &5t C i S USRI i

type struct
{
int
int
int
int
int
Ist;

void bar(St* st, int a, int b)

{
st->a = a;
st->b = b;
st->c = a + b;
st->d a - b;
st->e a * b;
}

KAT 2.2
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7.11 b

AR FF R PR LI, ATRET volatile FUISSBIAS RO, {E4E% %R, CSKY HRLE AT
PURBET idlyd 15 BRI

7.11.1 {4l volatile [a]235 &

IR RS RE T, SR SRR R R AP R . GIINTER Y 35T, 3R i v I e 95 P4 Ul 21 ol
J , AEEAETR AL buffer 1, HHE e /AR Received_flag SR FRALSE: TR P WAKHEEIOZ AR, i
AR RCACE AL IR, DR AR BE R B R AL PN buffer TR . AR 2 TR RARIRNE, BRI EE
AR T 2K, SR AT e S BON R P B P ASEARER . A2 kE?

FAVPRFRDTIREH, — AR BRI G, Wi TR IR R — RN, A HAER)
FACSIE) e 2 HE C S R (B AR, i THSE AT NTF R 4, 23RBS (AT (L
BIAME CilF P ELGFEFERTER, AR AR AR PRy, i TR PR L ? AT R
b, ShdE—2% C BBV RTINS, RREFBATFIE; TR, s U E—&Uin
R3S, SRR 2 — BT JEORA N AL BANTH, POASRIEE A MR , A R R AR 2R .

IR ALY R volatile THSHIMAARAH (Received flag) , A F 0
WHVE R VLA 4, AP A RO L 1157

7.11.2 ARG GRS R
RIS (HFARL) P, AL Eol] AT, AR (RS Rk ML, 7 CSKY (R4S
Farbr, W PG T REIRIRE 4 (idlyd), TR

idlyd fFEQIIRERE LA, AR HATIE, HIGTH I AAE 2RI TR RERG BT, A AT A w2, A
FbRGEAL (C L), SRR A RSO

bmaski , 32 ; HREL all 1" s HE

lrw r2, ; RBAFFEEER4

idly4 ; AT 4 &34
1d.w ,(r2,0) ; NABFETEEGESE

bt ; BeERY (k)

or s ;5 No-Op

st.w ,(r2,0) ; (id) Set semaphore to all 1’ s
bt P RERERELE (T

cmpnei 3,0 ; EEEINR

7.12  AERACH R

1£. BootLoader ", il H i BHE— B AR MAF B IEROZ B s 7o b, FRBkAE B MbhE; fE—2 5T, FEHE
MR, HBEEAT, XL LA 2 B B RS AT .

e CSKY (ARG d, mT 2 Mg B alie, FroAMIRERIER, FEHE CPU Cache FINIFAZA 2L
A, RMEMSE 2 A 2L D Cache W% Clear FINTY, [Fi} Invalid I Cache MR NZE, A REMUR G I BREE AT .
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7.13 MRS

2k CPU T HARMW ML mEAM KT A& GNU gee IEAIEYE, PUFNALARTEN, WA X8 800 R44584
2550, RRREA RS AT X8k 900 R:71.
7.13.1 asm K,

B “asm” SEHETHE ML 155 S R IRAUTS B .
asm BLEAAR T

asm ( “assembly code” );

Sk

/x 48 rl WHERS ro *x/

asm volatile ("mov r0, ri");

/* BEWRILG */

asm volatile ("mov r0O, ri\mnmov rl, r0");

/x BENHRILE, AEATEY\t LERGLERDGERE +/

asm volatile ("mov r0O, ri\n\tmov rl, r0");

L ETESE S IS AR L T B g X

o TRWAAE S 1
o QRS RSB — 5%, IR AW FLHAT AT L i = R R —A7 . 8%, B2 R B4 E I 4
EE A, EAMITERS .

B AN PR S i T RS asm BOP RIS, F AR EA T RS AR BRI e (U 5. 5%
TC 4T = 15 AR E B Y — 4T Th—— PR S & TP AT

Pl AERA AR AL, TV volatile XBE I I PEAHEAL , B asm volatile ( “assembly code” ),
CIARUAT, (OAES BRI AT BRI, FRoL AT A 0 52 volatile,

7.13.2 ¥ )¢ asm KR
AR asm BRI gD Ty 2, (AR L RIFR

o A ARG (EERL BT ¢ REFIY A2 JRAE B
o WA REAE NI 2 FUBS R 25 AT AT A AR 1 (L

gee HEAHENL asm By A% 2R B pX LU ). asm 3 ACASHE AT -

asm ( “assembly code” : output locations : input operands : changed registers);
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XA 4 ADERAI, B E S

o JLARTD (assembly code): {8 FHFIE:AS asm A% =CH Rl A TESE I B S AR AD
o HtH (i E (output locations): 7 PRI ARSI B AR FIINAA O B SR, #5UL: 452 4 A iAot

$ 18
o AL (input operands): 3% WHRILE AU I A MBI A 72 AN AE AL LGP, Aol 25 i A i Aoty
i

o BN A7 4 (changed registers): PIRACAT AR BT A HoAl 25 1745 1A 51 2

e asm MU, AR FTA X LEER AR AT B . SR G AU A A i R (L, XAl AR =5, (H 24
U PIA~ B S AT 2 AR A AARAERC A TT - AR AL e (R AN Sl A AR R, IR AT A BRI E S 28
Bl

int a=10, b;

asm volatile ("mov ril, %1\n\t"
"mov %0, ri"

. "=I‘"(b)

. l|rll(a)

: "I'].");

7.13.2.1 R A R

b NAE A (B8 2 U2

“constraint” (variable)

St variable EFREATEMNG ¢ Ak, (£ R asm ool FEHOHIA RR BEARTT DA constraint 72 XA
AR (WTFHAME) siE ARG RS (X T4RE) . ST OB E TP i 2 NI &

AR AR AR, L gee 29 kAR &K

BT IO S, SV B A I, CHOR AR TR L, B o 2 s

TR “Z (constraint)” FJ AR E L RAFUN A 247, (BHFARTE C IEFH Z W TR iR A
e, WE T E906P I

static short MAX16(short *a, short *b)
{
short __result;
__asm__(
"#MAXW select the bigger one from 2 reg\n\t"
"maxw %0, %1, %2\n\t"
: "=r"(__result)
: "r"(*xa), "r"(*b)
);
return __result;

}
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B H R SRS short HEYERAE, EEAE a Ml b TENHKIL A T AP 5§ B v, R
EHRIFEAHUAIE a. b K 16 fARL, MHGE AL (M T 32 ARG 16 i, 64 L RSER 48 i) AT ARE X (undefined)
RS A TBE LR A I, TAZERANE a. b 7 C iEFEm LT BN, ok R

static short MAX16(short *a, short *b)

{
short __result;
__asm__(
"#MAXW select the bigger one from 2 reg\n\t"
"maxw %0, %1, %2\n\t"
: "=r"(__result)
: "r"((int)*a), "r"((int)x*b)
)5
return __result;
}

7.14 newlib S0 g5 A

newlib SCBUBI R, SAFfE— SRR, RIS MARGRZARN, XEAE . HEREE PSR
AT, FrPA newlib $20E T —LE88AIE O, 1EH PR BAR BAERSE, (F newlib Bl A& 2544
AR LA, I HREAR.

#include <sys/lock.h>

struct __lock {
char unused;

};

struct __lock __lock___sinit_recursive_mutex;
struct __lock __lock___sfp_recursive_mutex;
struct __lock __lock___atexit_recursive_mutex;

struct __lock __lock___at_quick_exit_mutex;

struct __lock __lock___malloc_recursive_mutex;
struct __lock __lock___env_recursive_mutex;
struct __lock __lock___tz_mutex;

struct __lock __lock___dd_hash_mutex;

struct __lock __lock___arc4random_mutex;
void

__retarget_lock_init (_LOCK_T *lock)
{

void

(T gk%E)
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_retarget_lock_init_recursive(_LOCK_T #*lock)

void

__retarget_lock_close(_LOCK_T lock)

void

__retarget_lock_close_recursive(_LOCK_T lock)

void

__retarget_lock_acquire (_LOCK_T lock)

void

__retarget_lock_acquire_recursive (_LOCK_T lock)

int
__retarget_lock_try_acquire(_LOCK_T lock)
{

return 1;

int
__retarget_lock_try_acquire_recursive(_LOCK_T lock)
{

return 1;

void
__retarget_lock_release (_LOCK_T lock)
{

void

__retarget_lock_release_recursive (_LOCK_T lock)

(T gk%E)
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RYFAIEE
(82ET)
{
}
SEERAN_E SR, AT R TR B2 B
1. RBRGHBIE L, EX struct _ lock Z5ty {4
2. 3 X FIARTIA mutex 8
3. 5 B ___retarget_lock_acquire. __ retarget_lock_release. __ retarget_lock acquire_recursive,
retarget_ lock_release_recursive, _ retarget_ lock_close_recursive., _ retarget_lock_ init_recursive,

FEIVMRH T HA C BT, FTRAGR 2 R BBl

G, B bk C SRR object UM, F4F object SUIFMAFIGER AT

Z%ﬁfﬁ 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 182



FARE IR T HARE

BT gk g, BEERs. RO, PR TREES U SR —HhH T A

o **addr2line - HRHEFETHINEAGE] FHTAE R AR SO 24 FIA TS
o *Far- Q. BUAHRIESE (archive).

o FFohtHfilt - R EIN CH+ SRS 4.

o **-gprof - WIRFEF/HHT (profiling) {5k

o **onm - B4 E B ARSI IS .

o *-*-objcopy - S HIFIFAL H AR AT

o **objdump - BIR HARSCIRE S .

o **ranlib - RS (archive) A MNAMNIZES].

o **readelf - fin ELF #%30f0 B bR SCEFIME B

o *osize - B H BRSPS R ID.

o **-strings - F OO BT R AT IR

o FFostrip - B HARSCH I SEE, BRI,

X T HAPR— e THXTEIF LR AH M B, THAFEBPA/NT A T I s i TA:

o ELF Xt A4z 8095 F Fo i i

o bin Fo hex SHFA T X,

8.1 ELF ¢4 M B &G s br
ELF {4H] ELF (Executable and Linkable Format) #&zC0 B An304E, W PAET *-*-readelf (i OB HF XIEE,
T AN A R T 0] AR AN [F AR B .
1. -S

BRI BIEE, T

Section Headers:
[Nr] Name Type Addr 0ff Size ES Flg Lk Inf Al
[ o] NULL 00000000 000000 000000 00 0 0 0




@ T BT RIS

(£ k1)
[ 1] .text PROGBITS 00000000 001000 0022cO 00 AX O 0 1024
[ 2] .rodata PROGBITS 00400000 004000 000550 00 A O O 4
[ 3] .data PROGBITS 00400550 004550 000230 0O WA O O 4
[ 4] .bss NOBITS 00400780 004780 000090 00 WA O O 4
Hrr,

o Name: EX##R
o Type: BERAL, EWHE WEW TR
— NOBITS: X AFTEAAHIRRTFEE, —MBIFIL T, BA NOBITS JEIER 2 bss Bt
— PROGBITS: 5 NOBITS AHXfR, e AAARETFEIR, B bss Bez Shr) A BoREids B— il 2 ix 4>
FA
— SYMTAB: ff53%, —fi/2 symtab B2
— STRTAB: PR, —Mje strtab Briy2zl
o Addr: By IGEFTHAE
o Off: BAEsCiH e
o Size: ErXUN, HK byte
o Flg: BJRYE, BMHE ILEW TR
— W: Write, W5
A Alloc, HATHSTEZINZRE] N A H1H
— X: Execute, W#fTH]
— M: Merge, HEEAFAATAGIHR, H HiEEG S R
— S: Strings, BNZAETHF
o Al: BWXIFFEOKR, BAALK byte

2. -1

BRFEF Yk (program header) {FEL, #%AF:

Type Offset  VirtAddr PhysAddr FileSiz MemSiz Flg Align
LOAD 0x001000 0x00000000 0x00000000 0x022c0 0x022c0 R E 0x1000
LOAD 0x004000 0x00400000 0x00400000 0x00780 0x00810 RW 0x1000

Section to Segment mapping:
Segment Sectioms...

00 .text

01 .rodata .data .bss

JIrigHY program 224> section BRI, JET [Al—A program AMIFKEME. FERFIITHS, SCHHZPA program
REALINEEN NAE Y . Program AT B & SLHNTE -

o Type: program R#, —f&kk LOAD, 375 program ZEN# 3| NF
o Offset: program TEC/FH M

Z%ﬁfﬁ 2.2 Copyright © 2022 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 184




@ T BT RIS

o VirtAddr: program HJizfrHihk

o PhysAddr: program [7in#hhk

o FileSiz: program & CAFHHR/N

e MemSiz: program HNZL 3| NI AN

o Flg: program JEPE, LA FNILAMA
— R: Readable, AJ§EfH
— E: Executable, W[#fTHY
— W: Writable, A[Eff

o Align: program F{XfH R
3. -s

BRI SE, MHXT:

Symbol table '.symtab' contains 170 entries:
Num: Value Size Type Bind Vis Ndx Name
0: 00000000 0 NOTYPE LOCAL DEFAULT UND

96: 00001a38 386 FUNC GLOBAL DEFAULT 1 printf

RXAEIH SR A FF S RS A E R, B 7 By & S

o Value: Ff5iht
o Size: FFEAYKR/N (HCANBREEF AR KIN)
o Type: fF528, A LAT UM WAE
— FUNC: ¥4
— OBJECT: 7454
— FILE: 34
— NOTYPE: AT
o« Bind: fF5 M EREGEE, A AU ILAE
— LOCAL: AHiff5
— GLOBAL: £ff%5, BIEARSCAR AT
- WEAK: 57§%5

o Name: fF5#F%

8.2 bin il hex A KI5 X

Bin SCPFge “HERISCHE, N HIIEARIC . — BN g SR SRR N HUL TR AR TSR N E WA BT
W EN SER N Az A TR R AT . Bin SCPFRTPAE SR ELF SCPHS3], ar i
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*-x-objcopy -0 binary [#r A\ ELF X{f] [#ri#l bin Cf]

Hex U HW T/ B 4 /%5 ROM, EPROM, W[ DAGE#E4L bin SCASE], 40T :

*-%-objcopy -I binary -0 ihex [# A\ bin X ] [#r#i hex X f#]
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9.1 gec ZPBRHIAUHY

9.1.1 CSKY {kREHHIELE

3R | #R

a

I 10 - 17 AFfiA

b B 0 - r15 FFf74s

B e FFAra

1 hi 853 lo {7t

1 1o A7

===

1 hi A7

v il vector Zf7An

i sp FFA7Ae

9.1.2 RISC-V {kRE5HMMILHR

2ES

ik

ERFREFH

12 (A5 LRI

BAE

5 PEICAT 5L RIEL

A=

EIE AT IR P A7

9.1.3 gcc AILLRICHY

i

(o 28 Y AL O

(S P A AR T B 1 At

(o S B R

(A T R B A e s A
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9.1.4 gcc i EMAF

e |

+ ] DA 5 AR R

= HAEE AR

% AR EE, BRI [ AT ASZ I

& AE AR RR B I T, AT DA B3 s sh i 0 1 4 5
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