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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
— N FEREM AT RAT SO =R RN AL TSR T S .

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)

Bl 1.1 Gk ae st AR SCE R b B RAR

L T-HEAD A% T REE, EIHET GNU THETT% , Jih—£4xt CSKY 251 CPU, %4414} RISC-V
£ CPU. F S FrAU AR AAEA S TS GOC/Gt, T4 GNU as, EB:MY GNU 1. % TR, 78
R ST, DT A5 Se B P ke 3

ARFEALE R IS
o T HUMMIRA. LHRRIET &3
o B LIAGLAA

o LM E . HEIEREE LR




B—5 IA#EN

1.1 THBHMERRA . #PR Sl & Sk

HHi CSKY #9 T RN KAGRAET GCC 6.3 JF&, RISC-V £5 TAEEET GCC 8.1 JFk, THEE AR
ARRHIGAN 2 11 o, EAT CiEF AR SCRAN % 1.2 FoR, X C++ S BRI 2 1.3 Fros, il ik
Ui -std=[i5FAREALAR] R ARIE.

% 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

KAR 2.1

Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved.
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% 1.3: C++ tHES A CEr

C++ iEE4RA | 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 il ks st

H T G TR A A TIE B, AR 2 /G0 T30 B I R 0 e i S i i A3 e A T T, 3
) i XATEINGIES T GOC iy oA T2k

1.2.1 Giikdsans
L. bl 5t

-E
A7 C/C++ MTALEE, APATIREERITEIR T, RIS AL .

-fsyntax-only
A TR g R ST RENE SO A, A AT SRS B o e i 1 T A DR S e 1
e C/CH+ HEFIME, AP RS

-c
Habgmigd A B AR CGEHERIGS .0 IS0, AT RSmEEd .

-S
s i s R AR G A

-v
ERGFEARA, I HATE M Aid s ik ni a2, ILondsar o MRSty . M HB STk
SCPFRIR R H 5%

-HHH
B HALEETE gee 425, RS-V WHRM, SH-v 2R, REIAL TR
ik . HERERE, ATEHATO S TFACE T DA 120 T 3R IS 3 4 28 45 1) G i i 2
ET X IR AT FER, WERE gec FFARBVEA G IR IVIRAE, goc &—MIRBhHEE IR
7, MTARCRFER kA dieds (W C iEFRTR ccl, C4 FEF /2 cclplus), L%
i (as) AgERAy (1d) ASEHPrRRIH Y.

-version

ﬁ?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 3
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@ F4H s TESEN

BRFIHEHN GCC A .
2. WEE R

-std
238 T T 45 1) 9 13 2% T BE SRR IR T AR ME, 24 107 3k BF 4 3R 60 1 BOAE B AR o 2
gnuI9(EXF CiEF) Al gnut++14(5%F C++ i55F) . ZRTF & 7] DUE %I 58 6l 4 2 a8
FAREE bR .

3. PSR,

-g
Pt g e H AR A B AT I AAPLAR SRR E R (0L dwarf #45X), fit gdb
PRI o B A TR I AP By, (TR A B A AT S . B A A
R 9 P T
-ggdb
Pl i e A AT A gdb PR AR AR S
-gdwarf
Pelgnias AT & dwarf J AR B
-gcoff
P iEaRE AL coff A ZRMTAIREE .
-gxcoff
Pl gt dn LA gnu P IERR coff KE AT R .

4. RS E A%

2 RS AT AU SCPRR I, SR ARSI TR B 1R SRR, gt a2 A il T2
W B AR TF 5V 5 B O SC PR FERIIS K ) (fatal, ervor, warning), F4% HHEEANI0I5 i
BEE.
-fmessage-lengt=n

VeI T4 it B WA SCAR B SERE N n NP4
-fdiagnostics-show-location=once

Pl gnian 2 Kt — IR A8 (4 52 W Bl — 3O, [7—5m).
-fdiagnostics-show-location=every-line

Pl i de A S A7 B e LA EAR R O 4775 9109
-fno-diagnostics-color

e A N W s B .
-fno-diagnostics-show-option

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

e AR A T AFS R AR A A

5. febikyi

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 4
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RIS IE B TPl G e 1 DAL SRS, 5 G i 2 10 R AT RS AL AR R AR s AT E -
PATIEERETT (loop unrolling), B 75 Y%k S KL 00 A SRS AIB A F AR SCPF AR/, AT BE H AR
RERS SN R R s AT/ DA R IR A B A T

-00
GCC/GH+ BUIAMIALI, AT AL AV it [B] , 38 R 22 A A 15 R

-0 -01
BEPA TR SCR ], 38 TPl it A T e i e B = O A4l - [l ik 2 R R/ INVA
AT TR] 4 H Y o

-02
IR TIURE 22 R 5 22 G ik I () ) BE R IRHR R A P A T A DAL e 0, YRS, kUi &
Hm H AR R RN

-03
L H R 02 PITA I, RS RS TIHM, SRS BRI EE.

-Os

A IE F T 5 AR R R RE MBI N, RTRERID ARSI B2
02 JF /BRI h 2 Br o 2 5 n B AR S I/ NI AL S

-Ofast
ZIEIUE T TS A AT R A R PLs A T B R B ARCRS, MAE EHRRIE RN, B
FrE O3 WA ik .

1.2.2 {gdsm4

YT IR T LB KU, R0H HEERIC RIS . oA, ARG s BRI, X483 K3 M ik
Wi, FEFA Afraia CSKY 8 RISC-V L ga#sffF & Tt

-g —gen-debug
HHNC s A B AR RS A AT 5
-0

P S K H ARSI SCPE4 . B0ACH a.out

1.2.2.1 CSKY il Zuds¥ea ko

-march= 22§y
S ERHIN CPU A H AR, 0 -march=ck803 Y545 MiFasE I ck803 %1 CPU 37
B4, mMASER k810 £31 CPU #54 .
-mcpu=CPU #!5
FoE NFRFEFEN) CPU R E AL, W -mepu=ck803ert X} dspv2 $54-.
-m{no-}ljump

Ff jbf. jbt. jbr $5H) HARHLILE L 5 M AT, o5 A jmpi 54, BOIAKHA.

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 5
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1.2.2.2 RISC-V i 4nPe 4 pEmi

-march= 24§}
IR ERMN CPU AR HFRMUE, W -march=rv82imac 515 HHR A L& R e R 5 &
£ (T 4585%). ETEERSE (A 549%). EgiiEL%E (1C7 1844) 1 32 fi RISC-V
#%] CPU 1y HARIS,

1.2.3 54l
AAF CSKY HBIRAAGE EaA NI A A AR, BrdbR 5 dA A FEE T RISC-V. A5 bar.h

F1 bar.c PiAN3CH:, barh S 3C A EE I —ANE4 R int sum(int num) FIREL, [AINAE bar.c FRSZIH-JH 1% K% . bar.h
NI

#ifndef BAR_H
#define BAR_H

Jk*
* PATEMIZE, HHEN 1 ZE len B, WRAMAL len NTET o0,
* R [E 0,
*/
int sum(int len);
#endif
bar.c RGN ELT

#include "bar.h"

int a = 30;
int b;

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

return O;

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

}

WA AW

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 6
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csky-elfabiv2-gcc bar.c -o bar

ERAPATZIE, SAEBSCFITTER B R A 272 bar (T ATSCHE, (] gemu-system-cskyv2 Ll
(AR TRHUIIAT elf A% aUAYSCOE) mBBRLIUIA %30, AR R R i H A5 SR e HE St g (R 2 S iy
A H) LRR.

FERLETT R b, e RN IRAS SO EA T, RS URERZEAS include SK3CHF, BURTT R FHFAH
TEAR RSk SCPHR R H St SR OL R s BT A5 MR AN A pise BRSO, S 26 T HOR A Sk SO R H 5%

PP AR AW, TS T LTS 1 g A 5 1B IS A gee Hi ity ARG AT HIAL BRI R] (Preprocessing),
[} gee Hikds LM — DS IESCAFR ARG SO (B C IEF S0, WRESCEE C++, WJSS0.4), @il

csky-elfabiv2-gcc bar.c -E

i A TRAL RSO 44 Dard, AR, ARWISE, AwiFeaiele S 3 SO ARSI A BRI WA B2 32 bR 50 8 P 67 22
MIMTEEBL C/C+ 15—~ B2 10 Ji 3 ol e B 2 S8 7 I 08

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;

TN —Lesg S, AR XA I A AU 2 5 1A R Tl csky-elfabiv2-objdump TTH XA ers H b
RIS EACAZ A, T3 =B R B A By e ] it e 14 25-S BT, UM gee Siifas K ia 7 BI04 fURD A 1Ry
B, WA ARSeR I g AR R as o AR T AT AU . WTRABEIT RO, AR Uil g I AR DL 7

csky-elfabiv2-gcc bar.c -8

PEIIRIE S LI bar.s HE AT

#ATHEME, 4% notn BHHRTH LR X B KD

sum:

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 7




B—5 IA#EN

subi
st.w
mov
subi
subi
st.w
subi
1d.w
jbhz
movi
jbr
.L4:
subi
movi
st.w
subi
movi
st.w
jbr
L7:
subi
subi
subi
1d.w
ld.w
addu
st.w
subi
subi
1d.w
addi
st.w
.L6:
subi
subi
1d.w
ld.w
cmplt
jbt
subi
1d.w
.L5:

mov

>

, 0)
12
12

3 O)

12
b 0)

s O)

3 O)

3 O)
b O)

, 0)

b O)

3 O)

12
b O)
3 O)

, 0)

KAE 2.1

Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved.
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(8 L)

mov R
1d.w , (sp, 0)
addi , , 4

rts

TN THREBRFPERMEL T, JFAFHEESITE-0On(n >= 1) W AR E R TR . DA LRI 71,
BITIF-02 1, ATAME AN NG AU A DR P i RN D I AR I AR, IS SRS 17, A -

#ATHURE, B8 noin BRHREHERE XN ARRD

sum:
jblsz s
movi , 0
mov ,

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

.L10:
movi , 0
mov ,
rts

[FIRER)IE, TFE-Os B, SKISGATFRIARSEE, TR g SR, 8 RORMIER D .
AR, HADRE AR AT DA 207 ¥R A T DAL 28 13t 10 L 2R

1.3 il gads . BEREAS ek

GCC PATIEA LS g, i, L. SRR, B4 HahTi B rg: . gnds . SRR . MERLERHOLT,
I S A B A AP, f )5 3kan 5 1.4 Brid:

LA AR 8T
GCC #I 1ER
-Wp (B3 1, 2402, ] | BUAEEEHEIE S
-Wa [0 1, 2502, ] | Wil 2 4

WL B8 L, 24002, ] | iEEaiE s
-L [ 4] USRI B A

ﬁ?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 9




Bn LHEERHR S EEER

NT e A PR R AR P OT ACE IOT R, RS AR s TN IR E Y, K2 M T HAR S fe it RAr iR ek AL
il e, AR E L A M R R A AU R BEOL B A2 5 B, FTENE ) TR T A E S B s W im ., &

FEEEIR(E R (error)., &5 (warning) FIFRME AL (note).
KEFFEENF CSKY RFIM RISC-V R THAS B2 W5 B0 54, T Ul B anfa i
P WHE BAHCRS  B A TIE . (R CSKY RFI4iFes266l, (HANEMEHRT RISC-V RFI4FeE).

ARFEA T ILAERT

X

Qayikm

RSN

=3

o iF 5w
> G0y ik IR

o il T s R G A E

2.1 GuikAS ity B SR X
W ) ELR AT 8 F RO 00, K LT 2 P

i AR B R S R B R
(AT, BT, TS 77k, AT AT K E PR HAAEATT & C IS (3 GNU ¥ 5EiEk)
MR ARIRAE. TS SRR A R A B AR

2.1.1 BERMEERER
DL R IS B (SCPE44 24 bar.c) Hyfil:

int x = a;

int a;
AR shell fiy%4ick, -fsyntaz-only FIUT T &M amEas RPATRIRSIIE, APATEROL A AR E AL

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

iR =AW R E B R
initializer element is not constant

bar.c:2:9: error:

int b = a;




(@ FsLE ZoE TASSESEEEE

B RAR SR BN IR A T s

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

— — — - VW REREENTS
— — — - DHREREENTS
| VB K A H IR S A

2.1.2 ELBWiRA

/* Test function. */
foo(int *ptr)
{
ptr = ptr + 2;
return *ptr;

}

BT shell fir&-4iiF, -fsyntaz-only Vel J T4 M iFas AT RIm a1, AIRETEsm e AR A i

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

ik E R R AR RO

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

E LW BN R B U T B

: warning: return type defaults to 'int' [-Wimplicit-int]

I | P Wit A

l__ — — — RABDHR-NEERE

— — — - REERERXHE 1 5]
| BEERERIHE 1L 4T

— — — - BEEHEREAERIP foo.c

2.1.3  JAbB s S X

G ARk T E AN A R AN, EE AR E O TR E R R R R W, AR T AE %
I BB %R SRR AT ACE A BOR T s O, #E AR, main lRECHIR T malloc sEFEME 7y
BET 10 FATR/NIZSTE], ARISAHIRMEDY 1. R, AU H I3 include<stdlib.h>.
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int main()

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

}

B csky-elfabiv2-gee 432 AN 25 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 ERZEE RS AFEE, B TE4Y (warning) R 240, 86— note {55, %15 Bl & BT & FH WA H
include ‘<stdlib.h>’ E&E %85,

2.2 Gk ISWIG B

W EAEIATIRA ST R I, S 1 RUAT BEs b AR e P A FE R AR R P R, B 0 PR 1R 7 (Y I AT
TEATATE S AN 2. (FR A2 — B0 TT K S 2 e ™ R RS (5 6, T FL S EE B0 e 2 et A 2 15 £ LA I
o, it R MR AR S . TS 1P R AT REACAE RO BSURL. O TSR I 00, S tit 17— AP RITOR I 2 1% 2K T
R, KR — W2 -Werror, XIEIURS &1 B A B S Wi B HON SR (E RSN, AT BE G 120 4 12 P R o

IR, Higdn AR — S s i g 1A AR 5 E B, IR BPIF A E SRR MMy, S - Wall #5702 L
BEEN, ZRI g S8 E IR, MARBIAREH ERVCRSRE f 2455 BB RiFamiias) . ANt
B HHMEF & R E W B RN R S SR, S NS AR AL T - Wxxx (xxx 5T 1
5, A EAER B implicit-function-declaration) & ] e - 5485 & B2 455 E .

FLEE 55t B AR T A A GCC MUAS, 2Rf L s B B AR B . N TR GCC 4
BERI, AT DA - Whoxxx (xxx SHEEIRIIY 4 7)) SERHZEEEFE, 41 -Wnoimplicit-function-declaration.

2.3 )l pragma FALEE A Pihl B IR DB R
W T it T BT AR A DT 0t 2 5, PR SR #pragma. FUCAETAE L AT

IR EHPE RS W E R SR BRI AN, e nf VUi #pragma fij th B 8 SRR IRBCE (R R, T DUA R 0 5 1]
SRR E BT 2 e

2.3.1 #pragma GCC error

BRI TR I A BRSO B 2 SRR SR S, ARSI 7 By (SUfF44 72 pragma-error.c):

ﬁ?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 12




@ F4F E-E TABBRSZLEE

#pragma GCC error "This 4is an error tssured by pragma"

i csky-elfabiv2-gee fyd4iF, BRMHIREEN:

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

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

M ERZERTTAE H, #pragma GCC error T PATEZRFAF RIGHH HHEN . B E LRI E .

2.3.2 #pragma GCC warning

KT #pragma GCC error, warning Pl il 5 R B £ AFER) . HEWELEE, Bamisdis—
Feo [RRELALI ACHS R BON BB O -

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

{#H csky-elfabiv2-gec iy &4iiF, WS8R RN

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

PRI AU T4t — DR SRS W R B, AR R

Hltl'

Bo

#pragma message "message produced by pragma message directive"

] csky-elfabiv2-gee fiy&-4iif, R FEEN:

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

2.3.4 #pragma GCC diagnostics

Eirp =4 #pragma TR T B A B SRR, (B U T 5 g A e g i A
PESCHRIE, 38 WA R A B T . o sEE R IR IR B, ﬁﬂTﬁJ?

#pragma GCC diagnostic ignored "-Wimplicit-int"
bar()  // WAARHA" RERABRKINA int’ "
{
#pragma GCC diagnostic warning "-Wimplicit-function-declaration” // JF)E-Wimplicit-function-

Sdeclaration LI (FRakEE)

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 13
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(&:.170)
int *ptr = (int*)malloc(sizeof(int)); // L4
*ptr = 1;
#pragma GCC diagnostic error "-Wimplicit-function-declaration” // ¥ -Wimplicit-function—

—declaration 1EX451% B~
memset (ptr, 0, sizeof(int)); // ¥ warning 75 #4517

return O;

BT osky-elfabiva-gee i BT FSWHE L, WEE RO BT RAN] SH R B LA TAL BE3S 4 7 R M) -

implicit.c: ZEH# ‘bar’ ¥:

implicit.c:5:20: %4 : BRXFH K% ‘malloc’ [-Wimplicit-function-declaration]
int *ptr = (int*)malloc(sizeof (int)); !/l BREE

implicit.c:5:20: %4 : BRXFHEXNEFH ‘malloc’ FIHE

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

implicit.c:8:3: #%: BMRAFH TH ‘memset’ [-Werror=implicit-function-declaration]
memset (ptr, O, sizeof(int)); // ¥ warning &7 A 4%

implicit.c:8:3: 4 : BMAFHENEEH ‘memset’ T IHE

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

2.4 Al T H PR D S E A R e

2.4.1 {LGads RIS S 2

TP EFAFALLAG UL T AE R g eI, g i — 4%, tWRE2a il i b oW E RS AT, s A
it E BEC S E BN R R .

3. —fatal-warnings
AR R R
4. -Z

A HF R A S H bR

ﬁ?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 14




F—h  XEk 800 R4 CPU ikt

Z4k 800 %41 CPU J@iT CSKY {hARLMIF RIS . AEETENGE C. C++ iy, WIS
CSKY (K RZEHIM KRR AN, W0 cpu e, FR9 B 194 AE . vdsp Fl dsp 54 intrinsic #:1. PAJ minilibe
.

ARFEALE AR LA

o KCFREAT MR A e Ty ik

o FWAERA

o dofTIER AT SRS

o LHRiEZ HAE

o vdsp

o dsp

o minilibc

3.1 AbBRZRXF IG5 4

HIFAT csky SCFRFZ A ABL fnifE, RIEAFY cpu 205, FEEFEAFN gee THEEMTHIE/ TR, W0 % 3.1
B o

2% 3.1: &Fh cpu PN gee T HAE

abivl abiv2
elf csky-elf-gcc csky-elfabiv2-gecc
linux/glibc csky-linux-gnu-gcc csky-linux-gnuabiv2-gcc
linux/uclibe | csky-linux-uclibe-gee | csky-linux-uclibcabiv2-gee

FATT LA gee TR, EHF LA LRSI csky 1 cpu 5, FEaSATHIITIIT a4

csky-elfabiv2-gcc --target-help

SRIGTEPATEE R AT AL QN AR C arch, cpu DA s s FEAH X6 SRR AL -

15




(@ FsLE B=% % 800 &3] CPU G

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 ck803efri
ck803efr2 ck803eft ck803eftrl ck803eftr2 ck803eh ck803ehrl ck803ehr2
ck803eht ck803ehtrl ck803ehtr2 ck803erl ck803er2 ck803et ck803etrl
ck803etr2 ck803f ck803fh ck803fhrl ck803fhr2 ck803frl ck803fr2 ck803ft
ck803ftrl ck803ftr2 ck803h ck803hrl ck803hr2 ck803ht ck803htrl
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 BUSHIFIR, B —EEAR @A N, 40

CK810 X4 CEFHMTV  R2
[ [ [ [

I | | | R:Revision 2: CPU W% MR A
| | l___ - o WERLSE A-Z

I | X: ¥ 4 4 M

| E: X1 BEUAFERT

I__ - - - BEEREFERXM foo.c

WA 0 SRAF SIS 3L % 3.2 Poi:

% 3.2 BERIESHAF T 5 L

RIS HEMS | M 3 BH
C Crypto enhance I o

E EDSP DSP #4i

¥ FPU e

1 Shield LT
¥ Memory enhance | {7 f3

- TEE (GRS
v VDSP [ 4 DSP
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— BT, AR TR, i ik Ii-mepu 5 EM R cpu BEATH

csky-elfabiv2-gcc -mcpu=ck810f helloworld.c

AEHAEROUT , tn] AE S —2E csky cpu ST SCETOR BN, anfii A8 R Ss b fE :

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

3.2 fRAHHAT

FE—EmTWEANAT CSKY MARIRREN, S MARGXTN AR SIS (CSKY CPU 5458 2%
FMY. BT EARSEZIN, CSKY WE dsp f505H. WE vdsp 154058, —EFARHSE, RES LK.

3.2.1 dsp 5%

dsp HAPE, /350 dsp 1.0 Ml dsp 2.0, $525H CPU MR RN & 3.3 PrR:

% 3.3: dsp AR cpu WIXTR K &

CPU BIE dsp ¥ ERRAE
ck803 R ‘e’ HZEHy CPU dsp 1.0
ck803rl A F (15 rl) #F ‘e’ #3%f CPU | dsp 2.0
ck804 %% CPU dsp 2.0
ck807 %% CPU dsp 1.0
ck810 %% CPU dsp 1.0

3.2.2 vdsp 44

vdsp fESEAE, 4104+ vdspvl HI vdspv2, $595A1 CPU MR RN 2% 3.4 Jrs:

F 3.4: vdsp F8EF cpu XTI K &
CPU BS vdsp $5<& &R
ck805 &%) CPU vdspv2
ck810 &3 ‘v’ %Ry CPU | vdspvl
ck860 £ ‘v’ &R CPU | vdspv2

3.2.3 FRIRAE

AR A A, AP fpuvl, fpuv2 I fpuvd, $544R CPU IUXIRIER AN £ 3.5 Fik:
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F 3.5 IFEIRLER cpu IR K &
CPU RIS FRIESERE
ck610 #&H7 ‘f7 Fr%ny CPU | fpuvl
ck803 A ‘£ FrZEM CPU | fpuv2 FEAEEE i
ck804 A7 ‘£ FRZEW CPU | fpuv2 FEAEEE i
ck805 A ‘£ FrZM CPU | fpuv2 FEAEEE i
ck807 &7 f7 A%y CPU | fpuv2
ck810 &7 ‘f7 Fr%n CPU | fpuv2
ck860 R4 ‘f” R CPU | fpuv3

P AT ER AT, BT UERHY cpu B2 50, EH TN, FL T 717

RRIF S A4

3.2.4 CPU A fEmlia 44

AR CPU MUAARFR ARG, Bk 2% 3.6 fix:

# 3.6: CPU HYMRASMIEERH 5 - HE 1 AR
CPU RIS | EAttsL &%
ck803r1 Ir ck803 EAkIEAE AN T 1 mul.u32 mul.s32 mula.u32 mula.s32 mula.32.1 mulall.s16.s
ck803r2 FE ck803r1 Fnmlidg 4 hN T : bnezad
ck803r3 TE ck803r2 EREFEAEEFIEA T divul divsl

3.3 Wnffsl HIRE SR X AR A

MHIFATHLE cpu J& SCFFIEPHF AUZ A EITHY, QTR gee SRR BUIFRE (T A8 RO AR IR? AT AR csky
cpu bk RPN gL A B R Y

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

H B 2 F 2 AP 5257 ABL B, iid-mfloat-abi S EuEr T, IR £ 012 6
soft: i FFHTF a5
hard: i {7 SiEH

softfp: [A] hard &I, HESE. REEAM T S SFE0

AR BEXRNE AR, ISR E A T HA, -msoft-float 45 [F] T-mfloat-abi=soft, -mhard-float 4[F]J*-
mfloat-abi=hard,

ﬁ?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 18
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3.4 LGN S %R

A B R TR T S0 S SR i E AR S, — ARG A 4

csky-elfabiv2-gcc -c¢ AL X 4] -o [ BAR X X 4]

AT EW T JLAERS

o LHMIFTHAEX

o FRALFEIC 4
3.4.1 4Rk

LR BRI 1 0 A PR ARy, IS B, 2T

> EA LA BIEH L, BN 2, -

o, BRI % 3.7 ¢

F 3.7 LGRS PR R 2

BRIEEZEE EEER Al

W T WA, HLTHEN 5 abs rl

v1 R A frO-fr31 fabss frl

v2 VAR vr0-vrl5 fabss vr0-vrl5

v2 [ AR Al b, abiv2 oy qUSTHOR ) EATHLE ] [ —2H 3 748 | vabs.8 vrl
WL B mAL I AT HBEE | (rx, offset) ld.w rl, (12, 4)
AR I NAERIE | (rx, ry << n) ldr.w rl, (r3, 12 << 1)
ok | H 52 bsr functionname

P AR cr<z, sel> (%6 sel 4, % z S-ZF1E8s) mter rl, cr<0, 0>
AT IX-Ty, 17 push rd-r11,r15

WA BT, HABAEEER B SRR AT, B 7 st.[bhw]. str.[bhw]. mter $59- 25k,

3.4.2  FRALPRI 46 S
MRS G C iSRS (I #define. #include. #4if 25) FIFRRI, TAM LTI,
GCC MR 4 SCEE 5 3 FINT R A BT AL B

o MERAN (S) W, FoRIMHEE R BRI R
o MERHN (8) B, FORAFRAELHE AT BRI
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1l
ok

Mol A B BRSO (test.S) T Rz

#define P 2 /5 CEFELE M, BEX */

movi s

W gee WN-E SEIAT DARS 2 AL B2 J5 TG0 SCHF, - fiv 2 RIAE G S0 R B -

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

A test.s:

movi , 2

HEfif: A #include. #4if S5flinclude. .if SFRIEE—E, #include. #if 452 C IEFH RIS T LA B AL 2L,
Mii.include. .if SF2iC 40159 KR B0 A as AL .

3.4.3 {L4ufhin%

LRI, B TILgR S, & e, e CPU RS ERA XTIV HE S L4 thHE & T LAY s —
NS AHHLE TS, SO AR 2 =R ol :

L Tk AR 2 1 HARMIERE R T 48 A S i Fe BE By A, B FIEFh Bk 1 & R 20l s U ;
2. FF— LR B E LRI R
3. C-SKY V2.0 Wil 4ifs 4 Bedez C-SKY V1.0 BilL4ifs4% .

Lo thign 2% 3.8 ¢

* 3.8 {LAmhiE2

hig< ¥ REES ik CPU
clrc cmpne 10,10 B C EE o
cmplei rd,n cmplti rd, n+1 SEENECE RS I A
M/ NTHANTAET
cmpls rd,rs cmphs 1s, rd S ACTEAF 517 EL 4 ol
MR TETHRENTHT
cmpgt rd,rs cmplt s, rd M EVECE F S R EL A3
MPNTAHRERTET
jbsr label abivl: BREEE TRRT el
bsr label
5
jsri label
abiv2:
bsr label

ToI4ksE
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* 3.8 -

ZEm

Z% 800 3 CPU 2

hiES

Y RENES

CPU

jbr label

abivl:

br label
o

jmpi label
abiv2:

br label

P SR

Nt

jbf label

abivl:

bf label

5

bt 1f

jmpi label

1:eee

abiv2:

bf label (16/32 fi7)
o

bt 1f (16 i)
br/jmpi label (32 1)
1:eee

C ik 0 Bk

o

jbt label

abivl:

bt label

5

bf 1f

jmpi label

1:eee

abiv2:

bt label (16/32 {if)
ik

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

C iy 1 P

o

rts

jmp rld

MRS E]

neg rd

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

Bt s

rotlc rd,1

addc rd,rd

A HERLIR N

B

rotri rd,imm

rotli rd,32-imm

ST RVEERR AR

s

setc

cmphs r0,r0

wE C fi

s

tstle rd

cmplti rd,1

e RO IR [

s

tstlt rd

btsti rd,31

T A (D TR

s

tstne rd

cmplnei rd,0

e e IR [

i

T T4k

KAE 2.1
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SB=E Z# 800 &% CPU HiE
K38-4LEW
likd ¥ RENES i35 CPU
bgeni rz,imm movi rz,immpow KRR SR imm i V2.0
immpow & 2 1 imm & | B 1, HAB{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 r4-r7,(rx) stm r4-r7,(rx) (rx,0)=r4,(rx,4)=r5, V2.0
(rx,8)=r6,(rx,12)=r7
mov rz,rx mov rz,rx IrZ=rXx V2.0
1Y #r vz M rx Hh r0~r15, h
Isli rz,rx,0 mov
Zrz B rx oF r16~131, K
Isli
movf rz,rx incf rz,rx,0 R C il 0,rz=rx V2.0
movt rz,rx inct rz,rx,0 R C il 1rz=rx V2.0
not rz,rx nor rz,rx,rx 7S DAIE|S V2.0
rsub rz,rx,ry subu rz,ry,rx IZ=ry-rx 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 rx B —ANETT, V2.0
ARSI R4 1z
sexth rz,rx sext rz,rx,15,0 B orx 1956 —A, IF V2.0
A5 RS rz
zextb rz,rx zext rz,rx,7,0 B orx 1S —AFEr, I V2.0
T R4 1z
zexth rz,rx zext rz,rx,15,0 Borx EE—AF, It V2.0
TAFT Y R4 1z
Irw rz,imm32 movih rz,imm32 hil6 hn#k 32 Prryr PR 254E | V2.0
ori rz, rz,imm32_lol6 B
jbez rx,label bez rx,label rrx ETE, PR TR | v2.0
5 ¥
bnez rx,1f
br/jmpi label (32 {)
1: ee
jbnez rx,label bnez rx,label #orx NETE, BEEFET | v2.0
B Ty
bez rx,1f
br/jmpi label (32 {if)
1eeer
jbhz rx,label bhz rx,label rrx KTE, PSR | v2.0
i} 52
blsz rx,1f
br/jmpi label (32 1)
1: e
To4rss
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Z% 800 3 CPU 2

o

blz rx,1f

br/jmpi label (32 {if)
1

TREF

ik ¥ REHES i35 CPU
jblsz rx,label blsz rx,label rrx INTETE, PEER | v2.0
£ TR
bhz rx,1f
br/jmpi label (32 {)
1: e
jblz rx,label blz rx,label #orx /INTE, BT | v2.0
bhsz rx,1f
br/jmpi label (32 1)
1eeer
jbhsz rx,label bhsz rx,label rx KTETE, PEs | v2.0

3.4.4 FAFEONH

VMM s (r0-r31) BOECREA , XS HI A B THE—E i 00 PR S i AR e ml e A e Ak, 32 3.9

A2 3.10 P

2% 3.9: CSKY ABI V1 25{788514

V1 &HFEE | HAE it

r2-r3 a0-al | &% /1% b

r4-r7 a2-ad %

r8-r13 10-15 FEtidtJeiAs i (ol I 55 BE s Ak R ARE AR

rl4 110/gb | Fifift)mEBAS & /FEik T PIC BET4IERIY GOT KA ML
rl5 Ir AR ] ik

r16-r19 16-19 FEfk A R (0 B 7 A iR Ak R AR AR AT )
r20-125 t0-t5 | FFffIITEOE (AR B Rk BRI )

r31 tls TLS ZFfies

KAE 2.1
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2 3.10: CSKY ABI V2 2f1788 514

V2 BEEA | e | e
r0-rl al-al 142 /1% 3R ml{E

r2-r3 a2-a3 %%

rd-rll 10-17 PRt SR s B (] B A5 A E e Bk R R AR )

r12-r13 t0-t1 PRt i s (8 1 AN T 2EE R Bk AR RIS )

rl4 sp AR AR BT

rl5 Ir FFAFHR [k

r16-r17 18-19 PPt R A B (ol I 5 AR B Bk R ORAF AN S )

r18-r25 £2-t9 FERRIGET R (60 H AT ZE Rk RARFERIRE)

r28 rgb/rdb | f#fi% data section FeHudil /A PIC &I gnikn i) GOT Feibhhl
r29 rtb TEfi# text section ik

r30 svbr 1% handler FHhk

r31 tls TLS ZF1Eas

1Efif: S FAFRAEE S (O BT DA VR IR 2R A O, B I 5 A R Bk R AR AR

3.5 vdsp

Hul, CSKY fRREEMZRFPARAN) VDSP #5844, 5li& vdspvl Fil vdspv2, HH vdspvl WECE 64 fiFll
128 SIMIRRALTE , w1 asiE i eI -mvdsp-width=<size> (ERI\ 128) il H RIS ALFE s vdspv2 f25EH 128 fif.
ck810 ffiff] vdspvl, ck860 FI ck805 ffi[] vdspv2.

i i CPU eI A= i) B AR 72 75 3 HF vdsp #8584, HHr ck810 3Z#f vdsp 1) CPU hy:

ck810v, ck810fv, ck810tv, ck810ftv (Bl 810 & v iY cpu).

ck860 FfF vdsp 1) CPU H:

ck860v ck860fv (Bl 860 f & v [y cpu)

ck805 W CPU #%#; vdsp.

ETHIVMERT, i mngigsd

o EIBEHEREX

o TEFRMLAL

o {§iff] intrinsic PRZX

b BIPIRMET T HOA B AR I 5, TSR =R W3E A TR B R EE LA A3 5 . TR UAEN AT 225 AR 253 LA
DI

o B)EAIME KA

o &R A 0 AL SR B A 152 AN
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. BB AR
o AR E RS ZHES
o intrinsic FHFAE T G L AN

o wdspv2 8% intrinsic 3£

3.5.1 g

1] A S 2R Al R R A B 2 b B e RS int8x8_ ¢ FIRTUERN 8 (A ALSE A
8 MTTRAMEA, BN 64 (L. Zara NN Frs:

> [T AAITR M EIx[TENEK] ¢

HA e E LA, int, uint 5 float, HTHARIFEZG|H L csky_vdsp.h, vdspvl, vdspv2 SR o] RIS
an 22 3.1 . £ 3.12 iR

2% 3.11: vdspvl e Edin A

vdspvl | 64 {if 128 {if

int Int8x8 t int8&16 _t
intl6x4 t intl6x8 t
int32x2_t int32x4_t

uint uint8x8 t uint8x16_t
uintl6x4 t | uintl6x8 t
uint32x2 t | uint32x4 t

2 3.12: vdspv2 [y mEEEZEE
vdspv2 | 128 {if

int int8x16_t
int16x8_t
int32x4 t
int64x2 t
uint uint8x16_t
uint16x8_t
uint32x4 t
uint64x2 t
float float32x4 t
float64x2 t

3.5.2 [ IR S BB InIFL A e i3 LI

TERRIAT LN 85 5 i 9-mfloat-abi=soft /softfp M, i) 2 ) S50 ik ] (A7) i 11 530 2 A e % 3 «

THEEi-mfloat-abi=hard i}, ]t JE2U ) 2 BRI R ] {ELAS P 35 10 2 A7 e 1428 o 1) 2R A S G 3 A7 4 vr0-
vi3 ik, M ERMSHGE I 4 D0, KRR ERR ISR 1R IR [l i A vi0 feid.
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3.5.3 migsiiRik X

Z% 800 3 CPU 2

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

3.5.3.1  [p s B e L
) R B E A Wi
o SRy A E Xy E, e

#include<csky_wvdsp.h>

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

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

#include<csky_vdsp.h>

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

3.5.3.2 R

CIEHE MHBRAPRIRELOER, T B A R 2 k.

FURT, [ 2k B SR s BT A T B -

o A +

o ek *

o WBIZHEM: >, <, 1=, >=, <=, ==
o BHEZHEMN &, |, T

o BALBEF: >>, <<

R A R R B

#include<csky_wvdsp.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  PRIMEALE I AR A
SRR AR PR ORE UL A RS & o ML LA PRI, SR AR & i IR R A R
- 7 CPU ZFfi ke
o LS RE-01 gi34-01 PAL, I HIRImikDi-ftree-loop-vectorize
(O3 HHERIATFJes e 1)
{50 T ) B -

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

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

R4 CPU SCiF 128 il iniafe <, FEIHRIEIMEA)s, LR OO0t fm r A GRS an R Th 4 Dy A GRS /s -

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

ve = va + vb; /* HEIEH #/

3.5.5 intrinsic PA%E: T oy AL

intrinsic % N H R TR SIS BREAR LR 2, WAE LB E «7, WTEREE b 2B« fi
454 vmfvr.u32 %1 intrinsic £ 1 REGFRAL vimfvr_u32, RS EAIR BEET 15 S B ES SR 2 B g
&, BlN4E4 vmfvr.ud2 rz,vrlindex], ‘EHZIRERRE W E A7 TN index NITREEBNTEAFAAAS vz 1, FIHLK
B vmfvr_u32 HEBHANR

uint32_t vmfvr_u32 (uint32x4_t __a, const int32_t __b);

HAHE—ASH02 uint32x4 ¢ A, HOADSHOE int32 ¢ JA, REEZE wint32_t JH,

3.5.6 vdspv2 [fY) intrinsic $; 11

Hl, APARJLR CPU 32 vdspv2 #8489 %1%:

o ck860v ck860fv (Hl 860 f75 v ) cpu)
 ck805 i CPU

vdspv2 R4 R ALK
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o AL, BT . e f5dlkikiE LR @ VLGS
HA A5 15454

o A (MOV). LEARlE. 12831F145

o T 5 RPELE AR S

« LOAD/STORE 3%

1

N

¥

o FEAMRIELIIES
o FEREIES
o EEEIH. BIHIFH . e 5 iniE A iE TR 4

o FEEMITS

3.5.6.1 HERUNRIE. LIRS
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)

e int32x4_t vadd_s32 (int32x4_t, int32x4_t)

e int64x2_t vadd_s64 (int64x2_t, int32x4_t)

>>> BBRWH: mEME
Bk 5% vx, vy, REMFE 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 (intl16x8_t, int16x8_t)

e int32x4_t vsub_s32 (int32x4_t, int32x4_t)

e int64x2_t vsub_s64 (int64x2_t, int32x4_t)

>>> BEHH: HERE
BEEK Vx,Vy, KEE Vz
Vz(1)=Vx(i)-Vy(i); i=0: (number-1)
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vadd.t.e & & vsub.t.e

uint16x16_t vadd_u8_e (uint8x16_t, uint8x16_t)
uint32x8_t vadd_ul6_e (uint16x8_t, uint16x8_t)

uint64x4_t vadd_u32_e (uint32x4_t, uint32x4_t)

$=E % 800 RF| CPU iz

>>> BHRWHA: WELFTY Rk
EESREY R, HRmEmE
&S Vx,Vy, REE Vz
Vz(i)=extend(Vx(i))+extend(Vy(i)) i=0:number-1

int16x16_t vadd_s8_e (int8x16_t, int8x16_t)
int32x8_t vadd_s16_e (int16x8_t, int16x8_t)

int64x4_t vadd_s32_e (int32x4_t, int32x4_t)

>>> BBUH: WEAFFY RinEk
EERSBRA/ETT R, LRmENE
BRSHK Vx,Vy, REE Vz
Vz(i)=extend (Vx(i))+extend(Vy(i)) i=0:number-1

uint16x16_t vsub_u8_e (uint8x16_t, uint8x16_t)
uint32x8_t vsub_ul6_e (uint16x8_t, uint16x8_t)

uint64x4_t vsub_u32_e (uint32x4_t, uint32x4_t)

>>> RHGH: NMERFTY RBE
BESEEY R, RRmERE
ik s% Vx,Vy, REE Vz
Vz(i)=extend (Vx(i))-extend(Vy(i)) i=0:number-1

int16x16_t vsub_s8_e (int8x16_t, int8x16_t)
int32x8_t vsub_s16_e (int16x8_t, int16x8_t)

int64x4_t vsub_s32_e (int32x4_t, int32x4_t)

>>> BBUH: WEAFTY RinEk
FEERSBRARETT R, HRAERE
BRSHK Vx,Vy, REE Vz
Vz(i)=extend (Vx(i))-extend(Vy(i)) i=0:number-1

vadd.t.h && vsub.t.h

uint16x8_t vadd_ul6_h (uint16x8_t, uint16x8_t)
uint32x4_t vadd_u32_h (uint32x4_t, uint32x4_t)
uint64x2_t vadd_u64_h (uint64x2_t, uint64x4_t)

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)

>>> BHGH: METMLIE
kS RBUTE B, BFHNEEE R
&k vx, vy EWANSHK, V2 ZREE
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

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)

>>> RHGH: MEFMLE
BELERBTR B A, %5 HNR EE w853
&k vx, vy EWNMSHK, V2 ZREE
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

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)

>>> BHGH: W BRIk
B vx,Vy RRANASHK, vz REEME, U/S RAAXHS
signed=(T==8); (RIFLE U/S KAL)
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(1)+Vy(i);
End i=0: (number-1)

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 30



(@ FsLE B=% % 800 &3] CPU G

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)

>>> EHHI: HE AL
B Vx,Vy ZWASHK, vz BEEE, U/S Rr-ALHET
signed=(T==8); (RFELE U/S XA HE)
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)

>>> HHEYH: Ak RW rounding B F H o
B vx,Vy EWASEK, Vz REEE

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

Tmp (1)=(Vx(i)+Vy(i)+round) [element_size-1:element_size/2]; i=0: (number-1)
(k48 R % rounding BUE ¥4
Vz(i)={Tmp(2i+1), Tmp(2i)}; i=0:number/2-1

HEREFREENTFE V2 fRFHLS 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)

=E X% 800 R CPU %HiE

>>> BBEWH: WMELERT rounding HUF ¥ H o
& vx,vy ZEHPMSEK, vz ZREE
round=1<<(element_size/2-1);
Tmp(i)=(Vx(i)-Vy(i)+round) [element_size-1:element_size/2];
(k4 2% rounding BUE 340
Vz(i)={Tmp(2i+1), Tmp(2i)}; i=0:number/2-1
HEREFHEBWFRE V2 £ (BRI

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)

>>> BEYH: mETFHEE
Bk vx,Vy BEASH, Vz ZREME,U/S AHFFR
Vz(1)=(Vx(i)+Vy(i))>>1; i=0:number-1

XT U, ABAEREYH, T S, AHAHEALEH

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)

>>> BRRH: BETHEE
BB Vx,Vy RS, V2 ZREEE,U/S A5
Vz(i)=(Vx(i)-Vy(i))>>1; i=0:number-1

XT U, ABHAEREY, AT S, AHAREALEH

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)

>>> BHEYPH: mETFHHFENETHE
B’i% Vvx,Vy EWANSH, V2 BRREE, U/S A5
Vz(1)=(Vx (L) +Vy(i)+1)>>1; i=0:number-1

XT U, ABAEREYH, T S, AHAHEALEH

e int8x16_t vsubh_s8_r (int8x16_t, int8x16_t)

e int16x8_t vsubh_sl16_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 (uinti16x8_t, uint16x8_t)

e uint32x4_t vsubh_u32_r (uint32x4_t, uint32x4_t)

>>> BBUH: WEFHHENER
BB Vx,Vy RAANSHK, V2 ZEEE, U/S KT
Vz(i)=(Vx(i)-Vy(i)+1)>>1; i=0:number-1

XT U, ABAEREH, AT S, AHAREALEH

vadd.t.x & vsub.t.x

e intl16x16_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)

S>> EHER: § RS
Bk Ve,Vy REASK, V2 RREE, U/S AHEE
Vz(i) =Vx(i) + extend(Vy(i)); i=0:number-1
extend R U/S KETY REAFXFEY RETLKMEY 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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>>> BEWH: ¥ RME
B vx,Vy ZEWASEK, V2 ZREE, U/S AR/FN
Vz(i) =Vx(i) - extend(Vy(i)); i=0:number-1
extend R U/S KEZY REAFXHFY RETLKMLEY 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)

e 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)

>>> RBYHA: WE LR Ak
ik vx,Vy EWANSH, Vz BREE

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

>>> RBYH: W= IS TR A ek
&k vx, vy EWANSEK, vz RREE, U/S 245
signed=(T==8); (RIFETHE U/s £ AM#HHE)
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);

(TR
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(8 L)

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

e int16x8_t vpadd_s8_e (int8x16_t)

e int32x4_t vpadd_s16_e (int16x8_t)

e int64x2_t vpadd_s32_e (int32x4_t)

e uint16x8_t vpadd_u8_e (uint8x16_t)
e uint32x4_t vpadd_ul6_e (uint16x8_t)

e uint64x2_t vpadd_u32_e (uint32x4_t)

>>> RHUH: mERLTEY Rink
% Vx,Vy ZRASH, V2 REEME, U/S REFH
Vz(2i+1:21) =extend(Vx(2i)) +extend(Vx(2i+1)); i=0: (number/2-1)
extend R{F U/S MEZY RAAXHET RETEMEMN 2 £

vpadda.t.e

e int16x8_t vpadda_s8_e (int16x8_t, int8x16_t)

e int32x4_t vpadda_s16_e (int32x4_t, int16x8_t)

e int64x2_t vpadda_s32_e (int64x2_t, int32x4_t)

e uint16x8_t vpadda_u8_e (uint16x8_t, uint8x16_t)
e uint32x4_t vpadda_ul6_e (uint32x4_t, uint16x8_t)

e uint64x2_t vpadda_u32_e (uint64x2_t, uint32x4_t)

>>> RHUH: MERLTEY REM
B#% Vx,Vy ZRASH, V2 REEME, U/S REFMR
Vz(2i+1:21) =Vz(2i+1:2i) +extend(Vx(2i))+extend(Vx(2i+1)); i=0: (number/2-1)
extend M{F U/S MEZY RAAXHET RETEMIMN 2 £

vsax.t.s

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

e 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)

>>> BHEWH: WEH IR
B Vvx,Vy BHANSHK, V2 RREE, U/S BF5M
signed=(T==8); C(R{FLE U/S KA HKHEF)
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)

>>> BHPH: wEE IR
ik vx,Vy ZWASH, V2 ZREME, U/S ZF 50
signed=(T==8); RFTLZE U/S KA &EH)
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)

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)

>>> RBULH B LR R BT
%k Vx,Vy BHANSH, V2 REEME, U/S RFSL
Vz(2i+1)=(Vx(2i+1)-Vy(2i)) >>1;
Vz(2i)=(Vx(21)+Vy(2i+1)) >>1; 1i=0:(number/2-1)
T U, EHAEREY, 4T S, A% NEALEH

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)

>>> RHWH: mEECIREICFHE
& Vx,Vy RRASH, vz REEE, U/S REFH
Vz(2i+1)=(Vx(2i+1)+Vy(21))>>1;
Vz(2i)=(Vx(2i)-Vy(2i+1))>>1; i=0:(number/2-1)
NT U, EBAREEY, 4T S, AHAHALH

vabs.t

int8x16_t vabs_s8(int8x16_t)
int16x8_t vabs_s16(int16x8_t)

int32x4_t vabs_s32(int32x4_t)

>>> BHEPH: mETERFALNE
Bi% Vx £5H, Vz £REE
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)

>>> RHUHY: mETREAMEE
&k Vvx 254, V2 RREME, U/s BFF
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)

>>> BHUH: WETRREEMETE
ik vx,Vy Z5%K, Vz RREE, U/S TN

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)

>>> BHGH: HMETRERRE LA E
&k vx,Vy £5%, Vz ZREE, U/S ZHFFH
Vz(i)=abs(extend (Vx(i))-extend(Vy(i))); i=0:number-1
extend R U/S WEEY RAAH T RETEMEMN 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)

e 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)

>>> BHRYPLH: HETRBEERANE, K5 R
ik Vz,Vx,Vy 5%, Vz XRREE, U/s =& T
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)

>> BHUY: HETRERERE, RAEXE, RE R
B Vz,Vx,Vy BE5H, V2 XRREEME, U/s 5L
Vz(i)= Vz(i)+abs(extend(Vx(i))-extend(Vy(i))); i=0:number-1
extend MR U/S KEZY RIEMET RETRMLTM 2

vneg.t

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

e int32x4_t vneg_s32 (int32x4_t)

>>> BHUHA: WETERSH
B vx ZHK, Vz REEE

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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>>> RG] E TR EAE R
B& vx B5%K, vz ZREE
If Vx(i)==-2"(element_size-1) Vz(i)= 2" (element_size-1)-1;
Else Vz(i)=-Vx(i));

End i=0:number-1

vmax.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)

>>> RHYH: HETRIRAMR
& vx,Vy BH A MSHK, V2 ZREE
Vz(i)=max((Vx(i),Vy(i)) ; 1i=0:number-1
max BWLE FEBEAH -

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_ul6 (uint16x8_t, uint16x8_t)

uint32x4_t vmin_u32 (uint32x4_t, uint32x4_t)

>>> RHUH: METRIUR/ME
&k vx,Vy BHANSH, V2 REEE
Vz(i)=min((Vx(i),Vy(i)) ; i=0:number-1
min BUF TR FEBA K —

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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>>> BHEGH: FEIRLTEIRAME
i Ve vy BRASK, V2 RHE
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 HE TEFEBEAN—P

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)

>>> BHEWH: W E IR TR /DM
B vx,Vy EWASEK, V2 REEE
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 FUFTCE FEKAH—A

vemp[ne/hs/lt /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)

>>> BHYPH: HETLEALAET 0
& Vx 25, Vz RREE
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)

>>> REGH: HETENTHET 0
&k vx BEHK, vz RREE
If Vx(i) 0 Vz(i)=11--111;
Else Vz(i)=00---000;

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

int32x4_t vempltz_s32 (int32x4_t)

>>> BHGH: HETRANT O
B vx B5H, Vz ZREE
If Vx(i)<0 Vz(i)=11--111;
Else Vz(i)=00---000;

i=0:number-1

int8x16_t vcmphz_s8 (int8x16_t)
int16x8_t vcmphz_s16 (int16x8_t)

int32x4_t vcmphz_s32 (int32x4_t)

>>> RHUH: WETEAT O
&k vx 5%, Vz RREE
If Vx(i)>0 Vz(i)=11---111;
Else Vz(i)=00---000;

i=0:number-1

int8x16_t vcmphsz_s8 (int8x16_t)
int16x8_t vcmphsz_s16 (int16x8_t)

int32x4_t vcmphsz_s32 (int32x4_t)

>>> BHWHA: WETLEATHT 0
ik Vx Z5HK, Vz 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

int8x16_t vcmplt_s8 (int8x16_t, int8x16_t)
int16x8_t vcmplt_s16 (int16x8_t, int16x8_t)
int32x4_t vemplt_s32 (int32x4_t, int32x4_t)
uint8x16_t vemplt_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vcmplt_ul6 (uint16x8_t, uint16x8_t)

uint32x4_t vemplt_u32 (uint32x4_t, uint32x4_t)

>>> REUH: mETEANT
&k vx,Vy BHANSH, V2 REEE
If Vx(1)<Vy(i) Vz(i)=11--111;
Else Vz(i)=00---000;

i=0:number-1
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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, uintl6x8_t)

e uint32x4_t vcmpls_u32 (uint32x4_t, uint32x4_t)

>> BHGH: mETENTEHT
& Vx,Vy BHAMSHK, V2 REE(E
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, uint16x8_t)

e uint32x4_t vcmphs_u32 (uint32x4_t, uint32x4_t)

>>> BHRUHA: METEFATEHT
&k vx,Vy BH A MSHK, 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 EWANSHK, vz RREME
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, uintl6x8_t)

e uint32x4_t vcmpne_u32 (uint32x4_t, uint32x4_t)

>>> BHEWH: WETELFT
B Vx,Vy ZEWASK, Vz REEE
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 (uintl6x8_t, const int)
e uint32x4_t vclip_u32 (uint32x4_t, const int)

e uint64x2_t vclip_u64 (uint64x2_t, const int)

>>> RHUH: WERWIEME
% Vx,imm6 EF NS, vz ZREME, U/S 2F 5
U: Max=2"(imm6)-1, Min=0;
S: Max=2"(imm6-1)-1, Min=-2"(imm6-1);
T T 4 U/S, ¥ Vx(i) #HAFMAMN TH 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 # iz EH 2 0 ~ (element_size-1)
S:imm6 MWL EZ 1 ~ (element_size)

3.5.6.2 Mg A
vimul.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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>>> BBUH: W E TR
B Vx,y REASH, V2 REEME, U/S REEE
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)

>>> RGP : METERE
% Vx,Vy,index £ =A%#, Vz ZR[EHE, U/S BHF T
Vz(1)=Vx(i)*Vy(index)); i=0:number-1
index #3& E & 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)

>>> BHWH: AELEREREFHL
i vx,Vy W NS, V2 BREME
Vz(1)=(Vx(i)*Vy(i)) [2*element_size-1: element_size]; i=0:number-1

HENT-E 3TN P

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)

>>> BHGH: METERERNFFHL
% Vx,Vy,index E=/5#, Vz 2R [EE
Vz(1)=(Vx(i)*Vy(index)) [2*element_size-1:element_size]; i=0:number-1
BRELERGEH L

index #3% F & 0~(128/element_size -1)
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vmul.t.e && vmuli.t.e

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

uint64x4_t vmul_u32_e (uint32x4_t, uint32x4_t)

$=E % 800 RF| CPU iz

>>> BHGH: METRY BRE
B Vvx,Vy BEWASH, Vz BREE
Vz(1)=(Vx(1)*Vy(i)) [2*element_size-1:0]; i=0: (number-1)
FTELERBLUHE, WTRLTH 2 £

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

uint64x4_t vmuli_u32_e (uint32x4_t, uint32x4_t, const int)

>>> RHUY: WETRY ERE
% Vx,Vy,index & =A%%, Vz £REH
Vz(i)=(Vx(i)*Vy(index)) [2*¥element_size-1:0]; i=0: (number-1)
FELERBMLUFE, WTELTY 2 £

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

vimula.t && vmulai.t

int8x16_t vmula_s8 (int8x16_t, int8x16_t, int8x16_t)
int16x8_t vmula_s16 (int16x8_t, int16x8_t, int16x8_t)
int32x4_t vmula_s32 (int32x4_t, int32x4_t, int32x4_t)
uint8x16_t vmula_u8 (uint8x16_t, uint8x16_t, uint8x16_t)
uint16x8_t vmula_ul6 (uint16x8_t, uint16x8_t, uint16x8_t)

uint32x4_t vmula_u32 (uint32x4_t, uint32x4_t, uint32x4_t)

>>> BHGH: METERRE M
& vz,Vx,Vy E=A5H, FH vz ZREE
Vz(i)=Vz(i)+Vx(i)*Vy(index)); i=0:number-1
index #3% E & 0~(128/element_size -1)

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)

>>> REYH: HETERE
& Vz,Vx,Vy,index & 4 5%, FEH Vz 2R EE
Vz(i)=Vz(i)+Vx(i)*Vy(index)); i=0:number-1
index #3& EZ 0~(128/element_size -1)

vmula.t.e & & vmulai.t.e

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)

>> RGP : METEY ERKE M
ik vz, Vx,Vy & 3 ME#, AN vz RREHE
Vz(1)=Vz(i)+(Vx (i) *Vy(i)) [2*xelement_size-1:0]; i=0: (number-1)
RFEHERBLHEEL, WTRLTEW 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)

>> B : METEY EFKEM
% Vz,Vx,Vy,index & 4 M5, M Vz ZREE
Vz(1)=Vz(i)+(Vx(i)*Vy(index)) [2*element_size-1:0]; i=0: (number-1)
RFLERBLUEE, BLRMLEH 2 £

index #3% F & 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)

S>> BHEWH: HETEFRER
Bk Vz,Vx,Vy REASHK, FM V2 ZREME
Vz(i)=Vz(i)-Vx(i)*Vy(i);  i=0:number-1

e int8x16_t vmulsi_s8 (int8x16_t c, int8x16_t a, int8x16_t

a, int16x8_t

e int16x8_t vmulsi_s16 (int16x8_t c, int16x8_t

e int32x4_t vmulsi_s32 (int32x4_t __c, int32x4_t __a, int32x4_t __

e uint8x16_t vmulsi_u8 (uint8x16_t c, uint8x16_t a, uint8x16_t b, const int

e uint16x8_t vmulsi_ul6 (uinti16x8_t c, uint16x8_t a, uint16x8_t __b, const int

e uint32x4_t vmulsi_u32 (uint32x4_t c, uint32x4_t a, uint32x4_t __b, const int

b, const int __index)
b, const int __index)
b, const int __index)

__index)

__index)

__index)

>>> RHUH: mETERER
B Vz,Vx,Vy,index & 4 M&#, AN Vz RREE
Vz(i)=Vz(i)-Vx(i)*Vy(index)); i=0:number-1
index #3% F & 0~(128/element_size -1)

vimuls.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 (uinti16x16_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)

>> RHEUH: WETEY BRERR
& vz,Vx,Vy & 3 ME#K, Vz ZREHE
Vz(1)=Vz(i)-(Vx(i)*Vy(i)) [2*element_size-1:0]; i=0: (number-1)
RFEHERBLHEE, WTRLEH 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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>> BHGH: HETET BRRER
{8 Vz,Vx,Vy,index £ 4 AEK, Fi Vz REEE
Vz(2i+1:2i)=(Vz(2i+1:2i)-(Vx(i)*Vy(index)) [2*¥element_size-1:0]; i=0: (number-1)
FFHERBLUEE, WLRMEm 2 £

index HJJ&LEZ 0~(128/element_size -1)

vmulaca.t && vmulacai.t

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)

>>> BRI : mEHFE
B#% Vx,Vy A5, V2 ZEEME,U/S kRS

Tmp (1)=(Vx (1) *Vy(i)) [2*xelement_size-1:0]; i=0:number-1
TEHERBLHWGE, LR TE 2
Vz(4i+3:4i)=extend (Tmp [4i+3]+Tmp [4i+2]+Tmp [4i+1]+Tmp[4i]); i=number/4-1

extend R RARRE U/S ¥ REBHTRNMLE, WREREHTRLTN 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)

>>> HEPH: HEWER I HERE
% Vx,Vy,index & 3 M5#, Vz RREE, U/S RrfFHH

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

RFELRBLUEE, WORMLEH 2 £

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

extend XK RAMERRE U/S ¥ REFHTRANME, WHERELKTELTH 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)
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>>> B mEHR E
8% Vz,Vx,Vy £ 3 N&%, Ft vz ZEEE,U/S REER

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

extend KK RMERRE U/S ¥ REHWTRNMKE, WHERELATRLTSY 4 £

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)

>>> BHGH: WEF R ERE A
% Vz,Vx,Vy,index & 4 NH#, R Vz RREE,U/S BFFMAL

Tmp (41)=(Vx (41i) *Vy (4*index)) [2*xelement_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
RELERRLEMHBE, WLRALEH 2

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

extend KW AMERMIE U/S T RZE N LRAME, WRBERTRLTEYN 4 #
index WL E&Z O ~ (128/(element_size*x4) -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)

>>> RBUH: MEY R MmN E
B vz, Vy BHASH, Vz BREE
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[2*element_size-1:0];
CREZRBLHMBE, WTERALTH 2 £5)
End i=0: (number-1)

e int16x16_t vrmuli_s8_se (int8x16_t, int8x16_t, const int)
e int32x8_t vrmuli_s16_se (int16x8_t, int16x8_t, const int)

e int64x4_t vrmuli_s32_se (int32x4_t, int32x4_t, const int)

>>> BHYH: BEHRI T RFEABTRE

% Vx,Vy,index R =/%%, Vz RREME
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(8 L)

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];
GRELRBAMBE, WTRELEH 2 )

End i=0: (number-1)

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

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

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

e int32x4_t vrmulh_s32_s (int32x4_t, int32x4_t)

>>> BHGHA: mERRRERE SR
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];
(e ik R AR A
End i=0: (number-1)

e int8x16_t vrmulhi_s8_s (int8x16_t, int8x16_t, const int)
e int16x8_t vrmulhi_si16_s (int16x8_t, int16x8_t, const int)

e int32x4_t vrmulhi_s32_s (int32x4_t, int32x4_t, const int)

>>> RHGH: mEF R AT P AN KT E
% Vx,Vy,index & 3 IN&#K, vz REREE
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[2*element_size-1:element_size];
(Fe ik R B
End i=0: (number-1)
index #3% E & 0~(128/element_size -1)

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

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

e int32x4_t vrmulh_s32_rs(int32x4_t, int32x4_t)

>>> BEGLH: HEWHERE AN DR
ik vx,Vy EWASH, Vz ZREME

round=1<<(element_size-1);
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(Z:ET)

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 ik 4 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)

>>> RHWH: mEFERI T RABEFEN DT E
% Vx,Vy,index & 3 PM5H, Vz ZREE
round=1<<(element_size-1);
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+round) [2*element_size-1:element_size];
(Fe ik 4 R B
End i=0: (number-1)
index #3& E & 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)

>>> BEGH: W EFRRECE SN DHE R A
&k vx, vy EWANMSHK, V2 ZREE
round=1<<(element_size-1);
Tmp(i)= (Vz(i)<<element_size)+ Vx(i)*Vy(i)*2+round; 1i=0:(number-1)
Tmp (i) PR EH W LHHEE
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];
(B R pn & R W = 32
End  i=0: (number-1)
CE: fafudR 1B R g #47)

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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int32x4_t vrmulhai_s32_rs(int32x4_t, int32x4_t, const int)

>>> BHWH: WEF I WHMAIELENDBRE

% Vx,Vy,index j& 3 PM5H, Vz ZREE
round=1<<(element_size-1);

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

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];

(B R &R & H2)

End  i=0: (number-1)

CGE: fafdR e/ 2 A5 #4T)

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

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

int8x16_t vrmulhs_s8_rs(int8x16_t, int8x16_t)
int16x8_t vrmulhs_s16_rs(int16x8_t, int16x8_t)

int32x4_t vrmulhs_s32_rs(int32x4_t, int32x4_t)

>>> BBEPH: WEFRMEEFENDNERER

& vx, vy EHANMSHK, V2 ZREE

round=1<<(element_size-1);

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

Tmp (i) REEH B2 A

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 2y 25 B g 340
End  i=0: (number-1)

CE: AR IEA R fn )5 #47)

int8x16_t vrmulhsi_s8_rs(int8x16_t, int8x16_t, const int)
int16x8_t vrmulhsi_s16_rs(int16x8_t, int16x8_t, const int)

int32x4_t vrmulhsi_s32_rs(int32x4_t, int32x4_t, const int)

>>> BHEYH: \EW R WA EFENDIRE R

% Vx,Vy,index & 3 ME#, Vz ZREME

round=1<<(element_size-1);

Tmp(i)= (Vz(i)<<element_size)- Vx(i)*Vy(index)*2+round; i=0:(number-1)
Tmp(1) R G EH oy &3

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

(FougkzE)

KAE 2.1
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(8 L)

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 ZREEN D)
End  i=0: (number-1)

CE: AR IEA R fn )5 #47)

index #3% F & 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_s16_e(int16x8_t, int16x8_t, const int)

e int64x4_t vrmulshr_s32_e(int32x4_t, int32x4_t, const int)

>>> BRI WEY REBL IR
&% Vx,Vy,immd & 3 MSHK, Vz ZRE{E
Vz(i)= (Vx(i)*Vy(i))>>imm4; i=0:(number-1)
REHERRYLABEEHTAARLEY  imnd=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, const int)

>>> B MEFRIT REBLHRE
1B% Vx,imm4,index £ 4 B4 ¥, Vz BR[EH
Vz(i)=(Vx (i) *Vx+1(index))>>imm4; i=0: (number-1)
FEHERRGLIREFHATHAALEH  imma=0~15

index #3% F & 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_sl16_e(int32x8_t, int16x8_t, int16x8_t, const int)

e int64x4 t vrmulsa_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> BHEWRH: WEY REBMLABRE
B Vz,Vx,Vy,imm & 4 N5H, FE vz ZEEE
Vz(1)=Vz(i) + ((Vx(1)*Vy(i))>>imm); i=0:(number-1)
REGRRELUABEFHITHEALH, BEM  imn=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)
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>>> RHEWH: mEFEIT REBMANEKFEE
B Vz,Vx,imm,index & 4 5%, [ Vz Z2R[EE
Vz(i)=Vz(i) + ((Vx(i)*Vx+1(index))>>imm); i=0:(number-1)
REHRREARERERTEALH, BRM  imm=0-15

index HJJ&LEZ 0~(128/element_size -1)

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

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

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

>>> RHEWH: MEY BT NKR A E Ao
ik Vz,Vx,Vy,imm £ 4 NEEK, FE Vz ZREE
Vz(1)=Vz(i) + ((-Vx(D)*Vy(i))>>imm); 1i=0: (number-1)
RFEHERRYLUREFHTAARLH, BEB  imn=0~15

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

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

>>> RHWH: WEFEINT REBM TS L
fB#% Vz,Vx,imm,index % 4 MEH, FH vz ZREE
Vz(i)=Vz(i) + ((-Vx(i)*Vx+1(index))>>imm); i=0: (number-1)
RELERRYLUBEELEHITHAER, BEMK  inm=0~15

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

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

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

int32x4_t vrmulxaa_s32_rs(int32x4_t, int32x4_t, int32x4_t)

>>> BB E e E B A A e R o R A EUE RN
(B Vz,Vx,Vy RAH, FH Vz £HEEME
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 (i) R EEH B2 A
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]; (BB 2 W gaHa)
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% 1 50)

End  i=0: (number-1)
(G R 1B R f5 #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)

>>> FEYLH B A R T A E L A AR R A R A EUR
% Vz,Vx,Vy,index £ 4 M5%&, R Vz ZREEE

round=1<<(element_size-1);

Tmp(i) RYEH W 2HAE
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);

End  i=0:(number-1)
GE: WA 1B A 2 Ja #£47)
index WL EZ 0 ~ (128/(element_size*x2) -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)

Else Vz(i)=Tmp(i) [2*¥element_size-1:element_size]; (BFEEMEENT

vrmulxas.t.rs && vrmulxas.t.rs

e int8x16_t vrmulxas_s8_rs(int8x16_t, int8x16_t, int8x16_t)
e int16x8_t vrmulxas_sl16_rs(int16x8_t, int16x8_t, int16x8_t)

e int32x4_t vrmulxas_s32_rs(int32x4_t, int32x4_t, int32x4_t)

>>> WBYLH 1 B A B S A AR TR R A R R
& Vz,Vx,Vy =5, R Vz RREE

round=1<<(element_size-1);

Tmp(i) RYEH 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);

End i=0: (number-1)

GE: fafudk B R A0 fa #A4T)

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

Else Vz(i)=Tmp(i) [2*element_size-1:element_size]; (BT 2 & 2

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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>>> BB B R 5] R B E R A T R A R BLE AN
% Vz,Vx,Vy,index & 4 PMEH, M 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 (i) R G H 23 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]; CETSIV-E-L L N-F TP
End  i=0: (number-1)
CE: AR 1E A B dpE #4T)

index WLEZ 0 ~ (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_s16_rs(int16x8_t, int16x8_t, int16x8_t)

e int32x4_t vrmulxss_s32_rs(int32x4_t, int32x4_t, int32x4_t)

>>> RBYH: WEH LKL E R TARER BRI E L EN
ik Vz,Vx,Vy E=5H, R vz ZREE
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) k8 32 5 8235 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]; CET SNV L5 T
End  i=0: (number-1)

GE = A 1E 7 2 AR5 #4T)

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)

>>> BBWH: WEW RG] W Z KL E R XARER R R T EN
% Vz,Vx,Vy,index % 4 5%, FH vz RREEE
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 (21i)=Vz(2i)<<element_size-Vx(2i)*Vy(2index)*2+round; i=0: (number/2-1)
Tmp(i) fRYGEH N 2IHE
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(Z:ET)

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]; (B3R 2 Jn sk 45 2 o & 3040
End  i=0: (number-1)

CE: AR 1E A B dpa #4T)

index WL EZ 0 ~ (128/(element_size*x2) -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)

>>> BB R B R AR R R A B E AN
ik Vz,Vx,Vy & 3 ME#, AN vz RREHE
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) REEH W LIHEE

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)

>>> RBWH: mEW R W Z KL E R AT R R BB E LN
% Vz,Vx,Vy,index £ 4 M5%, R Vz REEE
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 (i) PREEH WL HEE
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 W E 34
End  i=0: (number-1)
GE: fafodR 1B 2 AnR 5 #EAT)
index WL EZ 0 ~ (128/(element_size*2) -1)

vrcemul.t.rs

e int8x16_t vrcmul_s8_rs(int8x16_t, int8x16_t)

e int16x8_t vrcmul_s16_rs(int16x8_t, int16x8_t)
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e int32x4_t vrcmul_s32_rs(int32x4_t, int32x4_t)

>>> RBWH: BHRRE
& vx,vy ZEHPMSEK, vz 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 (2i+1) *Vy (2i+1) *2+round;
i=0: (number/2-1)
Tmp (i) PR EH W LHHEE
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*xelement_size-1:element_size]; (BT /o 25 B & 304
End  i=0: (number-1)
(@ A AR 17 AR 5 #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: AEREEBY (LR An
% Vz,Vx,Vy,imm & 4 NEK, FH Vz ZREE
Vz(4i+3:4i+2)=Vz(4i+3:4i+2) + ((Vx(21)*Vy(2i+1))>>imm) + ((Vx(2i+1)*Vy(2i))>>imm);
i=0: (number/2-1) (E#[)
Vz(4i+1:4i)=Vz(4i+1:41) + ((Vx(21)*Vy(2i))>>imm) + ((-Vx(2i+1)*Vy(2i+1))>>imm) ;
i=0: (number/2-1) (s£31)
BHERELERRYLIBEEH#TAALE, BEM  imn=0~15

vrcmulc.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)

>>> BHWH: BHRE conj(x)+y
B#& Vx,Vy RS, Vz 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 (21i) *Vy (21) *2+Vx (2i+1) *Vy (2i+1) *2+round;

(QE3)
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(Z:ET)

i=0: (number/2-1)

Tmp (i) REEH LA

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]; (BT Am /8 25 T 0 & 34
End  i=0: (number-1)

(xS An R 17 A 5 #E4T)

vrcmulca.t.e

e int16x16_t vrcmulca_s8_e(int16x16_t, int8x16_t, int8x16_t, const int)

e int32x8_t vrcmulca_s16_e(int32x8_t, int16x8_t, int16x8_t, const int)

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

>>> BHWH: LY REHBY LR

% Vz,Vx,Vy,imm 2 4 5%, R Vz ZREE

Vz(4i+3:41+2)=Vz(4i+3:4i+2) + ((Vx(21)*Vy(2i+1))>>imm4) + ((-Vx(2i+1)*Vy(2i))>>imm4);
i=0: (number/2-1) (&)

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

i=0: (number/2-1)  (5£%()

AHAREHERRYLUAFERHATHEALYH, BE M imm=0-15

vrcmuln.t.rs

e int8x16_t vrcmuln_s8_rs(int8x16_t, int8x16_t)

e int16x8_t vrcmuln_s16_rs(int16x8_t, int16x8_t)

e int32x4_t vrcmuln_s32_rs(int32x4_t, int32x4_t)

>>> BHEWH: ARIATE (-x)*y

& vx, vy EWANMSHK, vz 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 (21)=-Vx (21) *Vy (21i) *2+Vx (2i+1) *Vy (2i+1) *2+round ;

i=0: (number/2-1)

Tmp (i) PR EH W LHEE

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; CESIVY-T- L I h-E )
End  i=0: (number-1)

G Fn 3R 17 A5 3 AT)

KAE 2.1
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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)

>>> BB EHRAREAHY LR
% Vz,Vx,Vy,inmd 2 4 NEH, RS vz RREE

i=0: (number/2-1) (FE3})

Vz(4i+1:4i)=Vz(4i+1:41) + ((-Vx(21)*Vy(2i)>>imm4) +((Vx(2i+1)*Vy(2i+1))>>imm4) ;
i=0: (number/2-1) (L)

EEREERRY2UABERHOTHEAEY, BE M  imn=0~15

Vz(41+3:4i+2)=Vz(4i+3:4i+2) + ((-Vx(21)*Vy(2i+1))>>imm4) + ((-Vx(2i+1)*Vy(21i))>>imm4);

vrcmulen.t.rs

e int8x16_t vrcmulcn_s8_rs(int8x16_t, int8x16_t)
e int16x8_t vrcmulcn_s16_rs(int16x8_t, int16x8_t)

e int32x4_t vrcmulcn_s32_rs(int32x4_t, int32x4_t)

>>> BHHH: EHETIATHE (-conj 0y
B vx,Vy BHANSEK, vz REEE
round=1<<element_size-1
Tmp (2i+1)= -Vx(21)*Vy(21i+1)*2+Vx (2i+1)*Vy (21i)*2+round;
i=0: (number/2-1)
Tmp (2i)= -Vx(21)*Vy(21)*2-Vx(2i+1)*Vy (2i+1) *2+round;
i=0: (number/2-1)
Tmp (1) 1k 832 5 823 E
If Tmp(i)>2~(2xelement_size-1)-1Vz(i)= 27 (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]; (BUSRAn /W 2 B o & 3840
End  i=0: (number-1)
(@ A AR 1R 7 A 5 #E4T)

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)

>>> BHEGH . ABFEIE G R EH Y LR Ao
% Vz,Vx,Vy,immd & 4 MK, FE vz 2R EE

(@)
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(8 L)

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) (EF )

Vz(4i+1:4i)=Vz(4i+1:4i) + ((-Vx(21)*Vy(2i))>>imm4)+ ((-Vx(2i+1)*Vy(2i+1))>>imm4) ;
i=0: (number/2-1) (L)

AHERELERRYLIBEEH#TAALER, BEM  imn=0~15

3.5.6.3 MMBEE. BIEIFI. e fiBdET iR g
vrecpe.t && vrecps.t

e sat8x16_t vrecpe_s8(sat8x16_t)

e satl6x8_t vrecpe_s16(sat16x8_t)

e sat32x4_t vrecpe_s32(sat32x4_t)

e usat8x16_t vrecpe_u8(usat8x16_t)
e usatl6x8_t vrecpe_ul6(usat16x8_t)

e usat32x4_t vrecpe_u32(usat32x4_t)

>>> BEYH: 2T R A
& vx BEHK, vz RREE
Vz(i) 1/(Vx(i)) i=0:(number-1)
(Bt E vx@d) 8y E%E)

e sat8x16_t vrecps_s8(sat8x16_t, sat8x16_t)

e satl6x8_t vrecps_s16(sat16x8_t, sat16x8_t)

e sat32x4_t vrecps_s32(sat32x4_t, sat32x4_t)

e usat8x16_t vrecps_u8(usat8x16_t, usat8x16_t)
e usatl16x8_t vrecps_ul6(usatl6x8_t, usat16x8_t)

e usat32x4_t vrecps_u32(usat32x4_t, usat32x4_t)

>>> BHRWHA: mEELEL
B Vx,Vy & 2 AR, V2 REEE
Vz(i) = 2 - Vx(i) * Vy(i)  1i=0: (number-1)

vrsqrte.t && vrsqrts.t

e sat8x16_t vrsqrte_s8(sat8x16_t)

e satl6x8_t vrsqrte_s16(sat16x8_t)
e sat32x4_t vrsqrte_s32(sat32x4_t)
e usat8x16_t vrsqrte_u8(usat8x16_t)

e usatl6x8_t vrsqrte_ul6(usat16x8_t)
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>>> BHEWRH: mELRBAREFFT
Bk vz BE5H, Vz BREE
Vz (i) i=0: (number-1) (& V(i) BT E)

sat8x16_t vrsqrts_s8(sat8x16_t, sat8x16_t)
sat16x8_t vrsqrts_s16(sat16x8_t, sat16x8_t)
sat32x4_t vrsqrts_s32(sat32x4_t, sat32x4_t)
usat8x16_t vrsqrts_u8(usat8x16_t, usat8x16_t)
usat16x8_t vrsqrts_ul6(usatl6x8_t, usatl6x8_t)

usat32x4_t vrsqrts_u32(usat32x4_t, usat32x4_t)

>>> BB
B vx,Vy BHANSH, Vz ZREHE
Vz(i) = 1.5+ ((-Vx(i)*Vy(i))/2) 1i=0:(number-1);

vexpe.t

sat8x16_t vexpe_s8(sat8x16_t)
sat16x8_t vexpe_s16(sat16x8_t)
sat32x4_t vexpe_s32(sat32x4_t)
usat8x16_t vexpe_u8(usat8x16_t)
usat16x8_t vexpe_ul6(usat16x8_t)

usat32x4_t vexpe_u32(usat32x4_t)

>> RHEUH: METER e WIHHME
ik vx ZEN, Vz ZREE
Vz(i) e~ (Vx(i)) i=0:(number-1)
(BRI HE vx(1) B e M)

3.5.6.4 BEEIBAIIRA

vsht.t

int8x16_t vsht_s8 (int8x16_t, int8x16_t)
int16x8_t vsht_s16 (int16x8_t, int16x8_t)
int32x4_t vsht_s32 (int32x4_t, int32x4_t)
int64x2_t vsht_s64 (int64x2_t, int64x2_t)
uint8x16_t vsht_u8 (uint8x16_t, uint8x16_t)

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)

$=E % 800 RF| CPU iz

>> RHUH: HELH
B Vx,Vy 254, Vz REEE, U/S B 5
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)
U Vy EANTE Vy@) #HE 8-bit #HHE Vy@) [7:0] AFHEHMLET;
HT U, EHAEEES, T S, AHAEAEH;

vsht.t.s

int8x16_t vsht_s8_s (int8x16_t, int8x16_t)
int16x8_t vsht_s16_s (int16x8_t, int16x8_t)
int32x4_t vsht_s32_s (int32x4_t, int32x4_t)
int64x2_t vsht_s64_s (int64x2_t, int64x2_t)
uint8x16_t vsht_u8_s (uint8x16_t, uint8x16_t)
uint16x8_t vsht_ul6_s (uint16x8_t, uint16x8_t)
uint32x4_t vsht_u32_s (uint32x4_t, uint32x4_t)

uint64x2_t vsht_u64_s (uint64x2_t, uint64x2_t)

>>> BHEYY: HEBMAY
ik vx,Vy EWANSE, vz REREE, U/S BHF 5
if Vy(i) [7:0]1>0, Vz(i)=sat(Vx(i)<<Vy(i)[7:0]);
else Vz(i)=Vx(i)>>|Vy(i)[7:011;
i=0: (number-1) L Vy HNTFE Vy(d) FHK 8-bit HF vy [7:0] EAHHFHLET;
sat RFES TERMTHABEBERZ SRS, HRIE U/S Kb 48 R AT 4 A0 B # & KSR /ME
SF U, AHAEBELES, T S, A AEREH

vsht.t.r

int8x16_t vsht_s8_r (int8x16_t, int8x16_t)
int16x8_t vsht_s16_r (int16x8_t, int16x8_t)
int32x4_t vsht_s32_r (int32x4_t, int32x4_t)
int64x2_t vsht_s64_r (int64x2_t, int64x2_t)
uint8x16_t vsht_u8_r (uint8x16_t, uint8x16_t)
uint16x8_t vsht_ul6_r (uint16x8_t, uint16x8_t)
uint32x4_t vsht_u32_r (uint32x4_t, uint32x4_t)

uint64x2_t vsht_u64_r (uint64x2_t, uint64x2_t)
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>>> BHEPH: HE round £H
B Vx,Vy REASK, V2 REEME, U/S REEH
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)=Vx(i)<<Vy(i)[7:0];
else Vz(i)=(Vx(i)+round)>>|Vy(i)[7:0]|; 1i=0:(number-1)
vy BATE Vy(E) S 8-bit HiE Vy) [7:0] EARMEEHMLET;
T U, AHABELH, T S, EHAFARLEH;

vsht.t.rs

e int8x16_t vsht_s8_rs (int8x16_t, int8x16_t)

e int16x8_t vsht_s16_rs (int16x8_t, int16x8_t)

e 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: mEMFM round
iR veVy REASK, Ve REEM, U/S REHAE
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)=sat(Vx(i)<<Vy(i)[7:0]);
else Vz(i)=(Vx(i)+round)>>|Vy(i) [7:0]]; i=0: (number-1)

PLoVy BT E Vy(E) HHE 8-bit HAE Vy(L)[7:0] EAHKESHEET;
sat RIEEE TR M THM ABEE LT Y, R U/S Wik B 4 F A A 40 B o & A 3 & ME
NF U, ERABEER, T S, ARAEREHR

vshl.t && vshli.t

e int8x16_t vshl_s8 (int8x16_t, int8x16_t)

e 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)

>> RBUN: WEFHFRLY
Bk Vx,Vy ZEWASEK, V2 ZREE, U/S ZFFM
Vz(1)=Vx(i)<<Vy(i) [7:0] ; i=0: (number-1)
vy TR VyE) FEE 8-bit K Vy(L)[7:0] EAXRMFFTHMLEI;

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)

>>> BHWW: HELHREH
& Vx,imm ZW S, V2 REREME
Vz(i)=Vx(i)<<imm; i=0: (number-1)

imm A JEEZ 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)

o 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: WETFTELLI A
B vx,Vy BEASH, Vz ZKREE, U/s BEFM
signed=(T==8); (RFELE U/S XA HKFE)
Max=signed? 2~ (element_size-1)-1: 27 (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)
W Vy BANTE vy FEE 8-bit i Vy@ [7:0]1 FARFEHMLET];

e int8x16_t vshli_s8_s (int8x16_t, const int)
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int16x8_t vshli_s16_s (int16x8_t, const int)
int32x4_t vshli_s32_s (int32x4_t, const int)
int64x2_t vshli_s64_s (int64x2_t, const int)
uint8x16_t vshli_u8_s (uint8x16_t, const int)
uint16x8_t vshli_ul6_s (uint16x8_t, const int)
uint32x4_t vshli_u32_s (uint32x4_t, const int)

uint64x2_t vshli_u64_s (uint64x2_t, const int)

>>> BBRWHA: wE o B Hoa A B A
& Vx,imm ZWASH, V2 RREME
signed=(T==8); (R#ETLH U/S RAEHE)
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 WEEEZ 0 ~ element_size-1

vshli.t.e

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

uint64x4_t vshli_u32_e (uint32x4_t, const int)

>>> REUH: WEY RINKLEH
% Vx,imm EWNERK, Vz RREME, U/S ZHF 5
Vz(2i+1,2i)=extend (Vx(i))<<imm; i=0:(number-1)
extend W LRI U/S FRAFEBMTW 2 &

imm By SEEZ O ~ element_sizex2-1

vshr.t && vshri.t

int8x16_t vshr_s8 (int8x16_t, int8x16_t)
int16x8_t vshr_s16 (int16x8_t, int16x8_t)
int32x4_t vshr_s32 (int32x4_t, int32x4_t)
int64x2_t vshr_s64 (int64x2_t, int64x2_t)
uint8x16_t vshr_u8 (uint8x16_t, uint8x16_t)

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)

>> BEUH: HEFHFELH
& vx,Vy BEWANNSH, vz ZRREME, U/S RS
Vz(1)=Vx(i)>>Vy(i) [7:0] ; 1i=0:(number-1)
Wovy BATTE Vy(1) HE(E 8-bit HdE Vy(1) [7:0] ALK EHMET;
T U, ERABELH, T S, EHAFAEH

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)

>>> RBWH: WMELHIHAER
% Vx,imm EWANSH,Vz REEE, U/S REFFM
Vz(i)=Vx(i)>>imm; i=0: (number-1)
NT U, EHABELY, 4T S, ARAHALH

imm WEEEZ 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)

>>> RHWH: WEFFHEAHI round
& vx,Vy RHANSHK, Vz REEE, U/S B4 5
If Vy(i)[7:0]==0, round =0;
else round=1<<(Vy(i)[7:0]1-1);
Vz(1)=(Vx(i)+round)>>Vy (i) [7:0];
i=0: (number-1)
W Vy MR vy FEE 8-bit #iE Vy (@) [7:0] A RFEHMLET;
NT U, EHABELY, 4T S, ARAHALH

KA
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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)

>>> FHWH: HETHHAZBB round
B Vx,imm EFNSHK, V2 REEE, U/S RAEF
round=1<<(imm-1) ;Vz(i)=(Vx(i)+round)>> imm); i=0: (number-1)
NT U, EHABEEY, 4T S, ARAHALH

imm @ EZ 1 ~ element_size

vshri.t.l

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)

>>> BB WE KA AR,

B Vx,imm EWASEK, Vz ZREE, U/S ZFFM

Vz(i)={Tmp(2i+1) ,Tmp(21)}; i=0: (number/2-1)
(%RHT Vz #1{5 64bit)
T U, AHARELH, T S, EBAEREH

imm WEEEZ 1 ~ element_size

Tmp (i)=(Vx(i)>> imm) [element_size/2-1:0]; i=0:(number-1) (B2 BR300

vshri.t.Ir

e int16x8_t vshri_s16_1lr (int16x8_t, const int)
e int32x4_t vshri_s32_1r (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_1lr (uint32x4_t, const int)

e uint64x2_t vshri_u64_lr (uint64x2_t, const int)
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>>> RHEWH: MELHHAF round BKF
& Vx,imm ZWASH, V2 RREE, U/S BFF
round=1<<(imm) ;
Tmp (i)=((Vx(i)+round)>> (imm+1)) [element_size/2-1:0]; i=0:(number-1)
(BUEE R F 3000
Vz(1)={Tmp(2i+1) ,Tmp(21)}; i=0: (number/2-1)
(%2 %F Vz #1% 64bit)
T U, EABELH, T S, EHAFTAER

oimm L EE 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)

>>> BB B LR BUE B BUR e
B Vx,imm EWPMSH, V2 RREE, U/S BFFM
signed=(T==8); RIETH U/S KA HHE)
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]; (L% B o34
End i=0: (number-1)
Vz(i)={Tmp(2i+1) ,Tmp(2i)}; i=0:(number/2-1) (L& #%F Vz Bk 64bit)
T U, ERABELH, T S, EHAFAEH

imm #EEE 1 ~ element_size

vshri.t.Irs

e int16x8_t vshri_si16_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)

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

70




(@ FsLE B=% % 800 &3] CPU G

>>> BHPY: MEILNEEH round BUKF A
ik Vx,imm EWNEK, Vz RREME, U/S ZF 5
round=1<<(oimm-1) ;signed=(T==S); (RIFE LXK U/S EA®%H)
Max=signed? 2~ (element_size/2-1)-1: 2~ (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 iR 3)
End i=0: (number-1)
Vz(i)={Tmp(2i+1),Tmp(2i)}; i=0:(number/2-1) (L& TF Vz #{Lf 64bit)
NT U, EHABELY, 4T S, ARAHALH

oimm L EE 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: mELHEAE R
B Vz,Vx,imm £ 3 NE#, F# vz REEE, U/S RESR
Vz(i)=Vz(i)+(Vx(i)>> imm); i=0: (number-1)
NT U, EHABELY, 4T S, AHAHALH

imm #JEEZ 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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>>> R B -
B#& Vz,Vx,imm 2 3 N5H, FE vz REEE, U/S BT
round=1<<(imm-1) ;Vz(i)=Vz(i)+((Vx(i)+round)>> imm) ; i=0: (number-1)
HT U, AHAEEREY, T S, AHAEAELEH
imm A IEEZ 1 ~ element_size

vexh.t && vexl.t

e int8x16_t vexh_s8 (int8x16_t, int8x16_t, int)

e intl16x8_t
e int32x4_t
e int64x2_t
e uint8x16_t
e uint16x8_t
e uint32x4_t

e uint64x2_t

vexh_s16 (int16x8_t, int16x8_t, int)
vexh_s32 (int32x4_t, int32x4_t, int)
vexh_s64 (int64x2_t, int64x2_t, int)
vexh_u8 (uint8x16_t, uint8x16_t, unsigned)
vexh_ul6 (uint16x8_t, uint16x8_t, unsigned)
vexh_u32 (uint32x4_t, uint32x4_t, unsigned)

vexh_u64 (uint64x2_t, uint64x2_t, unsigned)

>>>

imml=r
Vz(i)=
i=0: (n

elemen

P mEIHHALEHR round Fipv

Bi% Vz,Vx,ry RS %, R vz BREE, U/S BF 5L

y[5:0]; imm2=ry[11:6];
{Vx (i) [imm2:imm1] ,Vz (i) [element_size+imm1-imm2-2:0]};
umber-1)

t_size > imm2 dimml O

e int8x16_t
e int16x8_t
e int32x4_t
e int64x2_t
e uint8x16_t
e uint16x8_t
e uint32x4_t

e uint64x2_t

vexl_s8 (int8x16_t, int8x16_t, int)
vexl_s16 (int16x8_t, int16x8_t, int)
vexl_s32 (int32x4_t, int32x4_t, int)
vexl_s64 (int64x2_t, int64x2_t, int)
vexl_u8 (uint8x16_t, uint8x16_t, unsigned)
vexl_ul6 (uint16x8_t, uint16x8_t, unsigned)
vexl_u32 (uint32x4_t, uint32x4_t, unsigned)

vexl_u64 (uint64x2_t, uint64x2_t, unsigned)

>>> B
B v

H: MEELKEHA
z,Vx,ry £5 %, R Vz ZEEE, U/s 2F T

imml=ry[5:0]; imm2=ry[11:6];
Vz(i)=

{Vz(i) [element_size-1: imm2-imm1+1], Vx(i) [imm2:immi]};

i=0: (number-1)

element_size > imm2 imml O

KAE 2.1
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3.5.6.5 M) (MOV). Jumfffe. (HRfEfRc

vmtvr.t.1

int8x16_t vmtvr_s8_1 (int8x16_t, char, const int)

int16x8_t vmtvr_s16_1 (int16x8_t, short, const int)

int32x4_t vmtvr_s32_1 (int32x4_t, int, const int)

uint8x16_t vmtvr_u8_1 (uint8x16_t, unsigned char, const int)
uint16x8_t vmtvr_ul6_1 (uint16x8_t, unsigned short, const int)

uint32x4_t vmtvr_u32_1 (uint32x4_t, unsigned int, const int)

>> BHGH: MERETREHE
#& Vz,rx,index E=AN5#, FH Vz RREE, U/S ZFFMN
Vz(index)=Rx[element_size-1:0], HALTELE
Index JL[H 4 0~(128/element_size -1)

vmtvr.t.2

int8x16_t vmtvr_s8_2 (int8x16_t, long long, const int)
int16x8_t vmtvr_s16_2 (int16x8_t, long long, const int)
int32x4_t vmtvr_s32_2 (int32x4_t, long long, const int)
uint8x16_t vmtvr_u8_2 (uint8x16_t, long long, const int)
uint16x8_t vmtvr_ul6_2 (uint16x8_t, long long, const int)

uint32x4_t vmtvr_u32_2 (uint32x4_t, long long, const int)

>>> BHGH: MEXTEE
% Vz,rx,index E =54, F# vz ZREE, U/S ZfF 5
Vz(index)=Rx[element_size-1:0], Vz(index+1)=Rx[element_size-1+32:32], HAL TE L%
Index JL[E A4 0~(128/element_size -2)

vmfvr.t

int vmfvr_s8 (int8x16_t, const int)

int vmfvr_s16 (int16x8_t, const int)

int vmfvr_s32 (int32x4_t, const int)

unsigned int vmfvr_u8 (uint8x16_t, const int)
unsigned int vmfvr_ul6 (uintl16x8_t, const int)

unsigned int vmfvr_u32 (uint32x4_t, const int)
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>> BHGH: MEFHE
& Vx,index & 3 MNEH, Rz RREHE
Rz=extend_32(Vx(index));
extend_32 fRiE U/S WHEZY EREFET EE 32 fL
Index J&[H A 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)

>>> RBEYHA: WEREFFLRER
& Vvx 5%, Rz RREHE, U/S RFS
If Type=8 for i=0:15, Rz[i]=Vx(i) [7]; end Rz[31:16]=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;
(BB Vx ENMTRUMFEM, FERABNEATFE Rz B

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)

>> BEGH: MEY R
& vx BE5%, Vz REREHE, U/S RS
Vz(i)=extend (Vx(i)); i=0: (number/2-1)
extend MR U/S KEZY RIEMET RATRKMLEN 2

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

e int16x8_t vmov_s16_1 (int16x8_t, int16x8_t)
e int32x4_t vmov_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)

>>> BRUH: mERLER
% Vx,Vy RHAS%K, vz ZREM, /s 245
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 iy 18 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)

>> RHWH: nERLEH

B Vvx,Vy BEANSHK, V2 RREME, U/S RS

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 R B & 3 0

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_ub4_sl (uint64x2_t, uint64x2_t)

>>> BEWH: BERLEA LR
&k vx, vy EWANSEK, vz REEE, U/S ZAFFH
signed=(T==8); (REETLE U/S KA #K#)
Max=signed? 2~ (element_size/2-1)-1: 2~ (element_size/2)-1;

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

(TR
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(1)
If Vx(i)>Max Tmpl(i)=Max;
Else if Vx(i)<Min Tmp1(i)=Min;
Else Tmpl(i)=Vx(i) [element_size/2-1:0]; (BTG %= MR E 364
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 & #8340
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_u64_rh (uint64x2_t, uint64x2_t)
>>> BHGH: MEFHM round FH
B vx,Vy EWASEK, V2 ZREE, U/S BFF
round=1<<(elemen_size/2-1)
Tmp1(i)=(Vx(i)+round) [element_size-1: element_size/2]; 1i=0:(number-1) (HILE e
)
Tmp2(i)=(Vy(i)+round) [element_size-1: element_size/2]; i=0:(number-1)  (BULX W&+
)
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_ul6é (uint16x8_t, uint16x8_t)
e uint32x8_t vtrn_u32 (uint32x4_t, uint32x4_t)
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>>> RHWH: mERER X
ik Vx,Vy Z5%K, 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)

>>> BHUH: HEEEFFETF
Bi% vx BN, Vz BREE
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 (uint16x8_t)

>>> BHUY: HEREFFIEF
Bi% vz £HEN, Vz £REE
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)

>> BHEWH: HEXKEFETF
% vx BN, Vz BREE
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)

>>> BHPY: HEREXFEF
Bi% vz B8N, Vz £REE
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)

>>> HEWEHA: B mERESE
% Vx,Vy,imm £ 3 M5#, Vz RREE
If imm[5]==0, Vz (imm[3:0]:0)=Vx(imm[3:0]:0);
G vx WREET A TEENE vz i EE T TR)

(TR
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(81T)
Else Vz (imm[3:0]:0)=Vx(15:15-imm[3:0]);
¥ vx HELET A TRENE V2 R EETANTH)
If imm[4]==0, Vz (15:imm[3:0]+1)=Vy(15-imm[3:0]-1:0);
B vy HREETANTRENE vz WELETAATH)
Else Vz (15:imm[3:0]+1)=Vy(15:imm[3:0]+1);
Ck vy BEETANTRENE vz HEaETA TR
Ho imm[3:0] HTEE A 0~14;
e int8x16_t vext_s8 (int8x16_t, int8x16_t, int)
e uint8x16_t vext_u8 (uint8x16_t, uint8x16_t, int)
>> BEGH: FHRENEREIE
¥ Vx,Vy,Rk £ 3 NE&H, Vz £RREE
Imm6 = Rk[5:0];
If imm6[5]==0, Vz (imm[3:0]:0)=Vx(imm[3:0]:0);
B vx WREETNTRENE vz R ETANTH)
Else Vz (imm[3:0]:0)=Vx(15:15-imm[3:0]);
Ck vz WBEETANTRENE vz HREETATR)
If imm6[4]==0, Vz (15:imm[3:0]+1)=Vy(15-imm[3:0]-1:0);
G vy BERETATEANE vz HEEET AT
Else Vz (15:imm[3:0]+1)=Vy(15:imm[3:0]+1);
Gk Vy WEEETFATEEIE V2 BERETATE
b im(3:0] #EEA 0-14;
vtbl.t && vtbx.t
e int8x16_t vtbl_s8 (int8x16_t, int8x16_t)
e uint8x16_t vtbl_u8 (uint8x16_t, uint8x16_t)
s> BRI HEHEES
Bk Vx,Vy EWASH, V2 REEM
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)
>>> BEPH: mEREEE
&k vx,Vy BHANSH, V2 REEE
if Vy(i)<16 Vz(i)=Vx(Vy(i));
else Vz(i)=Vz(i);
i=0: (number-1)
ﬁ?‘lﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 78




@

JESLE] B=E Z# 800 R CPU Hig

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)

>>> BHGLH: mERLEEH
& vx,Vy BH A MSHK, V2 ZREE
for j=0:127 Vz[jl=Vx[j] & Vyl[j]

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)

>> BHPY: HERULFEER
& Vx,Vy BHANSH,Vz REEE
for j=0:127 Vz[j1=Vx[jl & ('Vy[jl)

vXor.

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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>>> RHEWH: MEHCRREH
ik vx,Vy EWANSH, Vz ZREHE
for j=0:127 Vz[jl=Vx[j] ~ Vy[jl

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 (uinti16x8_t, uint16x8_t)
uint32x4_t vnot_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vnot_u64 (uint64x2_t, uint64x2_t)

S>> BHRH: HERLRREL
& vx,Vy BHAMSHK, V2 REE(E
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)

>>> HHWW: HEHRMEERE
ik vx,Vy W NS, V2 BEEME
for j=0:127 Vz[jl=Vx[j] | Vy[jl

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 (uint16x8_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)
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>>> BHEYPH: HEHMKEE
B vx,Vy BEASH,Vz ZREE
for j=0:127 Vz[jl=vx[jl | (! vy[jD)

vsel.t

int8x16_t vsel_s8 (int8x16_t, int8x16_t, int8x16_t)
int16x8_t vsel_s16 (int16x8_t, int16x8_t, int16x8_t)
int32x4_t vsel_s32 (int32x4_t, int32x4_t, int32x4_t)
int64x2_t vsel_s64 (int64x2_t, int64x2_t, int64x2_t)
uint8x16_t vsel_u8 (uint8x16_t, uint8x16_t, uint8x16_t)
uint16x8_t vsel_ul6 (uint16x8_t, uint16x8_t, uint16x8_t)
uint32x4_t vsel_u32 (uint32x4_t, uint32x4_t, uint32x4_t)

uint64x2_t vsel_u64 (uint64x2_t, uint64x2_t, uint64x2_t)

>>> RHEWH: mEMLLES
ik vx,Vy EWANSH, Vz ZREHE
for j=0:127 Vz[jl=Vk[j] ?Vx[j]:Vy[j]

vels.t && vcelz.t

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

int64x2_t vcls_s64 (int64x2_t)

>>> BHEWHH: AERTALELME
Bk vz B H, Vz BREE
R OMSB T8 5 TR A A B S R, A R
Vz(i)=count_leading_sign_bit(Vx(i)); i=0: (number-1)

int8x16_t vclz_s8 (int8x16_t)
int16x8_t vclz_s16 (int16x8_t)
int32x4_t vclz_s32 (int32x4_t)
int64x2_t vclz_s64 (int64x2_t)
uint8x16_t vclz_u8 (uint8x16_t)
uint16x8_t vclz_ul6 (uint16x8_t)

uint32x4_t vclz_u32 (uint32x4_t)
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e uint64x2_t vclz_u64 (uint64x2_t)

>>> GHWH: mEREMLES 0 MK
% vx BS5%, Vz BREME
M MSB FriaiEL N 0 MLk

ventl.t

e int8x16_t vecntl_s8 (int8x16_t)

e int16x8_t ventl_s16 (int16x8_t)

e int32x4_t ventl_s32 (int32x4_t)

e int64x2_t vecntl_s64 (int64x2_t)

e uint8x16_t ventl_u8 (uint8x16_t)
e uint16x8_t ventl_ul6 (uint16x8_t)
e uint32x4_t ventl_u32 (uint32x4_t)

e uint64x2_t ventl_u64 (uint64x2_t)

>> BEPH: HEHE 1 MK
Bi& Vx 5%, Vz BREHE
count_one ITETTEY 1 WL

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

vtst.t

e int8x16_t vtst_s8 (int8x16_t, int8x16_t)

e int16x8_t vtst_s16 (int16x8_t, int16x8_t)

e int32x4_t vtst_s32 (int32x4_t, int32x4_t)

e int64x2 t vtst_s64 (int64x2_t, int64x2_t)

e uint8x16_t vtst_u8 (uint8x16_t, uint8x16_t)
e uint16x8_t vtst_ul6 (uint16x8_t, uint16x8_t)
e uint32x4_t vtst_u32 (uint32x4_t, uint32x4_t)

e uint64x2_t vtst_u64 (uint64x2_t, uint64x2_t)

>>> BHEYH: HEHLEEM
B vx,Vy ZEWASEK, Vz REEE
Vz(1)=(1 (Vx(i) & Vy(i))) 7111--11:000--00;

i=0: (number-1)
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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)
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>>> RHEWH: WMEHGWHELE AR N
% Rx Z5H, Vz REEME

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 (uint16x8_t, const int)

uint32x4_t vdup_u32_1 (uint32x4_t, const int)

>>> BHEGH: —THEBIRE N T FEZEHHEIN
& Vx,index EHr A\, Vz RR[EH
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)

>>> RHWH: —nrmEREHFFHZE N
% Vx,index ZH A\, Vz REEH
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)

>>> BHGH: —THEHA
6% Vz,Vx,index,index2 2 4 &%, FH Vz ZR[EHE
Vz(index2)=Vx(index) ; vz HATEMELRE
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: ZTHEHA
&% Vz,Vx,index,index2 £ 4 MN5#%, FH Vz ZRE/HE
Vz (index2)=Vx(index) ;
Vz(index2+number) = Vx(index+1)
Vz ERTEMELE
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, uint16x16_t, const int, const int)

uint32x8_t vpkg_u32_2 (uint32x8_t, uint32x8_t, const int, const int)
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>>> RHEWH: —uHEK
7% Vz,Vx,index,index2 2 4 N&#, FH Vz ZRE{H
bound=number; bound Jf 3k H| W &% 47 %, number B TE %
Vz(index2)=Vx(index) ;
if index2+1<bound
Vz(index2+1)=Vx (index+bound) ;
else Vz(index2+1)=Vx(index+bound) ;
Vz,Vz+l PHRTELE
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)

o 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)

>>> BHEPH: —TRAR
ik vx Z5H, Vz RREE
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 (uintl16x16_t)

e uint32x8_t vdtl_u32_2 (uint32x8_t)

S>> BHEPH: —TERE
ik vx 5%, vz ZREME
Vz(i) = Vx(21i);Vz(i+number) = Vx(2i+1);

i=0: (number-1)

3.5.6.6 Iy BB kiR A

vmovi.8

e int8x16_t vmovi_s8 (const signed char)

e uint8x16_t vmovi_u8 (const signed char)
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>>> RHEWH: mELHHKEH
% imm8 EHHK, Vz ZR[E(E
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)

>>> RHEWH: mELHHKEH
% imm8,index EWANEH, Vz RREE, U/S ZHFFM
IMM16= {8’ b0, imm8[7:0]3}<<(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)

>>> BEYPH: mELHfEH
% imm8,index EWNHE, Vz ZKEE, U/S BF 5
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)

>>> BHEWW: mELHRYT BEH
ik imm8 ZHA, Vz ZREE
Vz(i)= {8{imm8[i]}}; i=0: (number/2-1); Vz HLATTLZX%E O

e int8x16_t vmaski_s8_h (const signed char)

e uint8x16_t vmaski_u8_h (const signed char)

>>> BHEWRH: AEIHNEYT BE#H
Bi% imm8 25 ¥, Vz ZREE
Vz(i+8)= {8{imm8[i]}}; i=0: (number/2-1); Vz H 4 TZRHEL LT
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vmaski.16

int16x8_t vmaski_s16 (const signed char)

e uint16x8_t vmaski_ul6 (const signed char)

>>> BHHA: mELHEY EES
i imm8 ZH 4L, Vz RREE
Vz(i)= {16{imm8[i]}}; i=0: (number-1);

3.5.6.7 LOAD/STORE 5%

vld.t.n(n=1/2/3/4) && vst.t.n(n=1/2/3/4)

int8x16_t vld_8_1 (int8x16_t*, const int)
int16x8_t vld_16_1 (int16x8_t*, const int)
int32x4_t vld_32_1 (int32x4_t*, const int)
int8x16_t vld_8_2 (int8x16_t*, const int)
int16x8_t vld_16_2 (int16x8_t*, const int)
int32x4_t v1d_32_2 (int32x4_t*, const int)
int8x16_t v1d_8_3 (int8x16_t*, const int)
int16x8_t vld_16_3 (int16x8_t*, const int)
int32x4_t v1d_32_3 (int32x4_t*, const int)
int8x16_t v1ld_8_3 (int8x16_t*, const int)
int16x8_t vld_16_3 (int16x8_t*, const int)

int32x4_t v1ld_32_3 (int32x4_t*, const int)

>>> RHUH: BEKERNEME
% Rx,offset EWANEH, Vz ZREE
Y orx Fred M E LA dE element_size T, MEFXHFRHE.
size=00/01/10/11 *f ¥ 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* (2" (size))) ;
end HRTXE 0

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

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)

>>> B EEKE W EFH
1B Rx,offset,Vz 5 ¥
Y rx FrXTRLA M 4 JF element_size Xi3F, WEIEXFHE.
size=00/01/10/11 % ¥ byte/half word/word/double word

offset=

imm7<<size(offset JLE 7 (0-127)<<size) JLE 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
int16x8_t
int32x4_t
int8x16_t
int16x8_t
int32x4_t
int8x16_t
int16x8_t
int32x4_t
int8x16_t
int16x8_t

int32x4_t

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

vldru_32_4 (int32x4_t*, int)

>>> BB R R R E R
% Rx,Ry ZWANSHK, Vz REEE

Y rx

Bt Bz B Hu ik 4 9F element_size Xt3F, W& FHHE

size=00/01/10 *{ i byte/half word/word

for j=

0:N-1 Vz(j)=MEM(Rx+j*(2"(size)));end HATEE 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)

>>> BB WE AR E R
& Rx,Ry,Vz Z=/5%
Y rx Pty HidE A dF element_size X5, M EAFXFRH
size=00/01/10 Xf 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_t*)
e int16x8_t vldu_16_1 (int16x8_t*)
e int32x4_t vldu_32_1 (int32x4_tx*)
e int8x16_t vldu_8_2 (int8x16_tx*)
e int16x8_t vldu_16_2 (int16x8_tx*)
e int32x4_t vldu_32_2 (int32x4_tx*)
e int8x16_t vldu_8_3 (int8x16_t*)
e int16x8_t vldu_16_3 (int16x8_t*)
o int32x4_t vldu_32_3 (int32x4_t*)
e int8x16_t vldu_8_4 (int8x16_tx*)
e int16x8_t vldu_16_4 (int16x8_tx*)

e int32x4_t vldu_32_4 (int32x4_t*)

>>> BEYPH: R REIE R
Bi% Rx ZRE5H, V2 RREHE
Y rx PIXT A BGHHE 4 JF element_size X7, N EAEXFFHE
size=00/01/10 Xt i byte/half word/word
for j=0:N-1 Vz(j)=MEM(Rx+j*(2"(size))); end HLTZE 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)

>>> RGBT R EH
& vz,Rx EHA
Y rx Prxt R HY A A 9 element_size xR, ME X FFHE .
size=00/01/10 Xf i byte/half word/word
for j=0:N-1 MEM(Rx+j* (2" (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_tx*)

e int32x4_t vldm_32 (int32x4_tx*)

e int8x32_t vldm_8_256 (int8x32_tx*)

e int16x16_t vldm_16_256 (int16x16_t*)

e int32x8_t vldm_32_256 (int32x8_t*)

>>> RHUPH: EEmEMR
% Rx Z5H, Vz RREME
Y rx Prxf N B M A dF element_size Xf5F, W E A FFAE.
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)

>>> BB : EEHEFHE
% Rx,Vz BEHMNEH
Y rx Prxf N B M A dF element_size Xf5F, W E A FFAE.
MEM(Rx) = Vz
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int8x16_t vldmu_8 (int8x16_t*)
int16x8_t vldmu_16 (int16x8_t*)
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*)

$=E % 800 RF| CPU iz

>>> BEGLY: EHL R E RN EH
Bi% Rx 5%, vz ZREMH
Yorx Fiet R B HHE A dE element_size xtF, M E XN FRE.
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)

>> BHUPY: HEHEFHEELEN
i Rx,Vz EWANSH
L rx Fraf B H HihE A dF element_size ¥, N EEXMFRE.
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)

>>> BEPLH BRI E e A R
& Rx, Ry RWANSHK, Vz RREME
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)

>>> RHWHA: BR i EFE I E
Bi% Rx,Ry,Vz & 3 MEK
MEM(Rx) = Vz
Rx += Ry

vildx.t

e int8x16_t vldx_8 (int8x16_t*, int)
e int16x8_t vldx_16 (int16x8_t*, int)

e int32x4_t vldx_32 (int32x4_t*, int)

>>> BHGH: TERKERENH
& vx,Vy BHAMSHK, V2 REE(E
Y rx Frxf B M HihE A dF element_size Xt5F, N E A FFRE.
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] (O0<N<4)
for j=0:N-1 Vz(j)=MEM(Rx+j*(2"(size))); end HLTZE 0
# N=0, 2R

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)

>>> BEYPH: HEFHREEAN
3% imml,imm2,imm3,immé 2 4 NHH, vz RREE
Vz[0] = imml; Vz[1] = imm2; Vz[2] = imm3; Vz[3] = imm4

3.5.6.8 {EmINMDEILLLERA
vadd.t && vsub.t

e float32x4_t vadd_f32 (float32x4_t, float32x4_t)
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>>> HEYH TR Ak
B Vx,Vy ZEWASK, Vz REEE
Vz(1)=Vx(i)+Vy (i) ; i=0: (number-1)

float32x4_t vsub_f32 (float32x4_t, float32x4_t)

>>> BHPH: F R R
ik vx,Vy EWANSH, Vz BREME
Vz(1)=Vx(i)-Vy(i); i=0: (number-1)

vpadd.t

e float32x4_t vpadd_£f32 (float32x4_t, float32x4_t)

>>> RHEWHA: WEFABEE
ik vx,Vy EWANSH, V2 ZREHE
Vz(i)=Vx(21)+Vx(2i+1); i=0: (number/2-1)
Vz (number/2+1i)=Vy (2i)+Vy (2i+1) ; i=0: (number/2-1)

vasx.t && vsax.t

e float32x4_t vasx_f32 (float32x4_t, float32x4_t)

>>> BHGLH: FEF AR AR
B#& vx,Vy EWANSHK, vz RREE
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)

e float32x4_t vsax_£f32 (float32x4_t, float32x4_t)

>>> RHGH: mEF AKX A%
B vx,Vy BEWASH, Vz BREE
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

o float32x4_t vabs_£f32 (float32x4_t)

>>> BHWW: HEF AL E
B Vx,Vy BEHANSH, V2 Z2REME
Vz(i)=abs(Vx(i)); i=0:number-1

e float32x4_t vsabs_£32 (float32x4_t, float32x4_t)
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>>> BBUH: WEF RREEAE
ik vx,Vy EWANSH, Vz ZREHE
Vz(i)=abs(Vx(i)-Vy(i));  i=0:number-1

vneg.t

e float32x4_t vneg_£32 (float32x4_t)

>>> BEHH: mEF AR
B vz BE5H, Vz RREE
Vz(i)=-Vx(i) ; i=0:number-1

vmax.t && vmin.t

e float32x4_t vmax_£f32 (float32x4_t, float32x4_t)

>>> BHGH: MEFRARAE
& vx, vy EWANSHK, V2 ZREE
Vz(i)=max((Vx(i),Vy(i)) ; i=0:number-1
max BUH TE FEB AN

o float32x4_t vmin_£32 (float32x4_t, float32x4_t)

>>> RBUH: WER RKRAE
& vx,Vy EWANSHK, vz RREME
Vz(i)=min((Vx(i),Vy(i)) ; 1i=0:number-1
min B TR FEE N —D

vmaxnm.t && vminnm.t

e float32x4_t vmaxnm_£32 (float32x4_t, float32x4_t)

>>> RGP HEFAATRAM
& vx,Vy EWANSHK, vz RREME
Vz(i)=max ((Vx(i),Vy(i)) ; 1i=0:number-1
max BH TR FEBRAH—D;

5 VMAX AFEH R, WATEY —AA quite NaN i 7 — Ao ALIE A, BUILIE B (A 1F 4 it

e float32x4_t vminnm_£f32 (float32x4_t, float32x4_t)

>>> BHRWRHA: HEF ALK M
&k vx,Vy EHANMSH, V2 ZRREE
Vz(i)=min((Vx(i),Vy(i)) ; i=0:number-1
min BETE FER NG —D;

5 VMIN RRE#ZE, WATEF A quite NaN T 5 — My AR, BALEEH EEA M & .
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vpmax.t && vpmin.t

o float32x4_t vpmax_£32 (float32x4_t, float32x4_t)

>>> BHEWW: HEFEMESRAE
Bk vx,Vy BRASH, Vz ZREME
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 B TE FEB AN~

float32x4_t vpmin_£32 (float32x4_t, float32x4_t)

>>> BHHW: mEFEES RN
B Vx,Vy BEHANSH, V2 ZREME
Vz(i)=min(Vx(2i),Vx(2i+1)); i=0: (number/2-1)

Vz (number/2+i)=min(Vy (21) ,Vy(2i+1)); i=0: (number/2-1)

min BUF TR FEE A — N

vcmpnez.t && vcmpne.t

e float32x4_t vcmpnez_£32 (float32x4_t)

>>> BHEUHA: WEFRRATFTERR
& vx ZEK, Vz REEE

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)

>>> BEUH: HEFREFTERER
B vx,Vy EWASK, 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)

S>> BHHH: AEFEAATEFTERE
ik vx E5H, vz RREE
If Vx(i) 0 Vz(i)=11---111; Else Vz(i)=00:-000 ; i=0:number-1

float32x4_t vcmphs_£32 (float32x4_t, float32x4_t)

>>> BHEUH: HEFRAATERE
B Vx,Vy 258, Vz ZREE

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)

>> BHGH: HEFANTEHFTERE
8% vx Z5%, Vz REEE

If Vx(i)<0 Vz(i)=11---111; Else Vz(i)=00---000; i=0:number-1

float32x4_t vcmplt_£32 (float32x4_t, float32x4_t)

>>> RHEWHA: WEFAANTERER
8% vx,Vy 25#, Vz ZREE

If Vx(1)<Vy(i) Vz(i)=11--111; Else Vz(i)=00:--000; i=0:number-1

vemphz.t && vemplsz.t

e float32x4_t vcmphz_£32 (float32x4_t)

>>> BHRWUHA: MEFRATERR
B vx B5H, Vz ZREE

If Vx(i)>0 Vz(i)=11---111; Else Vz(i)=00---000; i=0:number-1

float32x4_t vcmplsz_£32 (float32x4_t)

>> BHGH: HEFANTEHETERE
B Vx Z5%, Vz REEE

If Vx(i) 0 Vz(i)=11---111; Else Vz(i)=00:-000; i=0:number-1

3.5.6.9 {FMiFELIES

vimult.t && vmuli.t

e float32x4_t vmul_£32 (float32x4_t, float32x4_t)

>>> BHHA: WEERERE
B vx,Vy EWASEK, V2 REEE

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

o float32x4_t vmuli_£32 (float32x4_t, float32x4_t, const int)

>> BEGH: MEEEERTIRE
8% Vx,Vy,index £ 3 ME%K, Vz RREE

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

index=0 ~ (128/element_size -1);
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vmula.t & & vmulai.t

o float32x4_t vmula_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> BHWH: WEERFERE
B Vz,Vx,Vy R=A5HK, FR vz ZREE
Vz(1)=Vz (i) +Vx (i) *Vy (i) ; i=0:number-1
E: RELRENEER M

e float32x4_t vmulai_£32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> BHGH: MEEKERIIRE
& Vz,Vx,Vy,index & 4 NE#K, FAM Vz REEE
Vz(1)=Vz(i)+Vx (i) *Vy(index); i=0:number-1
E: RELRENEHEM

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

vmuls.t && vmulsi.t

e float32x4_t vmuls_£f32 (float32x4_t, float32x4_t, float32x4_t)

>>> BB B R RER
& Vz,Vx,Vy R=ASK, FE Vz ZREE
Vz(1)=Vz(i)-Vx(i)*Vy(i);  i=0:number-1

E: REHERENEERZR

e float32x4_t vmulsi_£32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> BHGH: MEEHELIEER
% Vz,Vx,Vy,index & 4 PM5H, FH Vz ZREE
Vz(i)=Vz(i)-Vx(i)*Vy(index)) ; i=0:number-1
H: RELERENEHZR

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

vimula.t && vimuls.t

e float32x4_t vfmula_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> BHGH: MEEEERERE
& vz,Vx,Vy & 3 &%, F vz ZREE
Vz(1)=Vz(i)+Vx (1) *Vy(i); i=0:number-1
H: RELZRRELAMBEESS R

e float32x4_t vfmuls_£f32 (float32x4_t, float32x4_t, float32x4_t)
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>>> RHEWHA: WERFERERER
Bk Vz,Vx,Vy & 3 MEH, AN vz RREHE
Vz(1)=Vz(i)-Vx (1) *Vy(i); i=0:number-1
HE: RELERKRGLHBESE ZR

vinmula.t && vfnmuls.t

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

>>> BEPH: HETEBERIMA LR
B Vz,Vx,Vy £ 3 N&#H, FH vz ZREME
Vz(1)=-Vz(i)-Vx(i)*Vy(i); i=0:number-1
Hr RESRRYLAUREEL B

float32x4_t vfnmuls_£32 (float32x4_t, float32x4_t, float32x4_t)

>>> BHRWRHA: MEFRRER
& Vz,Vx,Vy & 3 M5, Fif vz ZREE
Vz(1)=-Vz (1) +Vx (1) *Vy(i); i=0:number-1
E: RELERRELIBESE ZR

vimulxaa.t && vfmulxaai.t

e float32x4_t vfmulxaa_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> BEWH: WEF R EETE LI E LU H
& vz,vx,Vy £ 3 5%, Fif vz REEE
Vz(21i+1)=Vz(2i+1)+Vx (21) *Vy (2i+1) ; i=0: (number/2-1)
Vz(21)=Vz(2i)+ Vx(2i)*Vy(21i); i=0: (number/2-1)
E: REGRERGLAEESS Zn/R

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

>>> BEYH: WEFRRIAIREMEHERT2UH
% Vz,Vx,Vy,index % 4 5%, FH vz RREEE
Vz(2i+1)=Vz(2i+1)+Vx(21i) *Vy (2index+1) ; i=0: (number/2-1)
Vz(21)=Vz(2i)+ Vx(2i)*Vy(2index);  i=0:(number/2-1)
E: REGRRELHEESS Zn/R
index=0 ~ (128/(element_sizex*2) -1);

vimulxas.t && vfmulxasi.t

o float32x4_t vfmulxas_£f32 (float32x4_t, float32x4_t, float32x4_t)
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>>> REWH: HETFTREBRE LA E LT EH
B Vz,Vx,Vy & 3 MNEH, FR vz BREE
Vz(2i+1)=Vz(2i+1)+Vx (2i+1)*Vy (21); i=0: (number/2-1)
Vz(21)=Vz(21)-Vx(2i+1)*Vy(2i+1); i=0: (number/2-1)
HE: RELERRELMBEESE ZA0/R

e float32x4_t vfmulxasi_£32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> RHEWHA: MEFRRIALREWEHERH W E
% Vz,Vx,Vy,index & 4 MEH, FH Vz RREE
Vz(2i+1)=Vz(2i+1)+Vx(2i+1) *Vy (2index) ; i=0: (number/2-1)
Vz(21)=Vz(21)-Vx(2i+1)*Vy(2index+1) ; i=0: (number/2-1)
H: REERRELMBEESE ZA0/R
index=0 ~ (128/(element_sizex*2) -1);

vimulxss.t && vfmulxssi.t

e float32x4_t vfmulxss_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> BEWH: WEF R ERTE LI E LU H
B vz,Vvx,Vy & 3 &%, F vz RREEE
Vz(21i+1)=Vz(2i+1)-Vx(21) *Vy (2i+1) ; i=0: (number/2-1)
Vz(21)=Vz(21)-Vx(2i)*Vy(2i); i=0: (number/2-1)
F: RELRRYLIMESEE B/

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

>>> BEYH: WEFRRIALIREMEHERT2UH
% Vz,Vx,Vy,index % 4 5%, FH vz REEE
Vz(2i+1)=Vz(2i+1)-Vx(21i) *Vy (2index+1) ; i=0: (number/2-1)
Vz(21)=Vz(2i)-Vx(2i)*Vy(2index);  i=0:(number/2-1)
H: RELRRGLMBEESS Zin/RB
index=0 ~ (128/(element_size*2) -1);

vimulxsa.t && vfmulxsai.t

o float32x4_t vfmulxsa_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> HEYH : BT R LR A 5L A A
% Vz,Vx,Vy & 3 MNEH, FR vz ZREE
Vz(2i+1)=Vz(2i+1)-Vx(2i+1)*Vy(21); i=0: (number/2-1)
Vz(21)=Vz(21)+Vx(2i+1)*Vy(2i+1);  i=0:(number/2-1)
FE: RELRRYLHBBESE B/ R

e float32x4_t vfmulxsai_f32 (float32x4_t, float32x4_t, float32x4_t, const int)
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>>> BBUH: WER KR AR E L HE R E
% Vz,Vx,Vy,index & 4 5%, F# Vz ZREHE
Vz(2i+1)=Vz(2i+1)-Vx(2i+1)*Vy (2index) ; i=0: (number/2-1)
Vz(21)=Vz(21)+Vx (2i+1)*Vy(2index+1) ; i=0: (number/2-1)
E: REGRRELANMESS Zm/R

index=0 ~ (128/(element_sizex*2) -1);

vicmul.t && vicmula.t

e float32x4_t vfcmul_£32 (float32x4_t, float32x4_t)

>>> BHEUH: HEFREIRE
B Vx,Vy ZEWASEK, Vz REEE
Tmp (2i+1) = Vx(21)*Vy(2i+1);
Tmp(2i) = Vx(21)*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) RELRME—RENATENE, V2(1) FREMERFE—KENEEME

float32x4_t vfcmula_£f32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHGH: mEFAEETER I
& vz,Vx,Vy & 3 N&#, 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);
Vz(2i) = Tmp(2i) - Vx(2i+1)*Vy(2i+1);
H: Tmp(i) FEME—RENEFEME, V2(1) REMERBME—RENBRBRME

vicmulce.t && vfcmulca.t

e float32x4_t vfcmulc_£32 (float32x4_t, float32x4_t)

>>> RHEWH: WEF AR KR E
BiR Ve, Vy REAER, V2 BRE M
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(i) REHRME—KENEEME, V2(1) PREWLERFEKENEAEE

float32x4_t vfcmulca_£f32 (float32x4_t, float32x4_t, float32x4_t)

>>> B HER AL Ktk E
B Vz,Vx,Vy £ 3 N&H, Vz RREME
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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—RENEEE
vfcmuln.t && vfcmulna.t
e float32x4_t vfcmuln_£f32 (float32x4_t, float32x4_t)
S>> BRWT: R AL RIS
& vx,Vy ZERWASHK, 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)
FE: Tmp(i) REHRME—KENEMESE, v2(1) PREWERFERENEHEE
e float32x4_t vfcmulna_£32 (float32x4_t, float32x4_t, float32x4_t)
s>> BHHH: 0B ALK AR L
& vz,Vx,Vy & 3 MNEH, Vz RREE
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—RENEEE, V2(1) REMERFMFE—RENEIRE
vicmulcen.t && vfcmulcna.t
e float32x4_t vfcmulcn_£f32 (float32x4_t, float32x4_t)
>>> BHRWHA: WEF R LI G R
ik vx,Vy EEANSH, Vz BREE
Tmp(2i+1) = -Vx(21)*Vy(2i+1);
Tmp(21i) = -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(1) RELRE—RENATEME, V2(1) PREMERFEKENGFHEE
e float32x4_t vfcmulcna_£f32 (float32x4_t, float32x4_t, float32x4_t)
>>> BHWA: WET KA BB AR R o
Bk Vz,Vx,Vy & 3 MEHK, vz RAEE
(T oUakEE)
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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) REME—RENEMEE, V2(1) REWMERFE—RENEIRE

3.5.6.10 PFAEIEL. BIEOF);. e fRBPMIETE ME e 4
vrecpe.t && vrecps.t

e float32x4_t vrecpe_£32 (float32x4_t)

>>> BHWH: mEF ZEHES
B vk BE%, vz AREHE
Vz(i) 1/(Vx(i)) i=0:(number-1) (P HHE Vx(i) BB % H)

float32x4_t vrecps_£32 (float32x4_t, float32x4_t)

>>> BHRWHA: mEFREKER
B vx,Vy BEHASH, Vz BREE
Vz(i) = 2 - Vx(i) * Vy(i)  1i=0: (number-1)

vrsqrte.t && vrsqrts.t

e float32x4_t vrsqrte_£f32 (float32x4_t)

>>> BHHA: WEF KBTI
Bk vx BHK, Vz REEE

Vz(i) 1/((Wx(i))~(1/2))  i=0: (number-1) (Wt E Vx(i) BT FE)

float32x4_t vrsqrts_£32 (float32x4_t, float32x4_t)

>>> BHEYPY: mEF AT FELR
& vx,Vy B5%, Vz REEHE
Vz(i) = (3-Vx(i)*Vy(i))/2  i=0: (number-1)

vexpe.t

e float32x4_t vexpe_£32 (float32x4_t)

S>> BHWRH: AEFERE ¢ H4HE
Bi% Vx 5%, Vz £REE
Vz(i) e~ (Vx(i)) i=0:(number-1) (BEFE Vx(1) B e FEED
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3.5.6.11 JRAEHRIEA

vdtos.t

e float32x4_t vdtos_f64 (float64x2_t)

>>> BHGH: HESEET R BT AR
&k vx 5%, vz RREE
Vz(i)={double_to_single(Vx(2i+1)), double_to_single(Vx(2i))}; i=0: (number/2-1);
64-bit IO E T AEE N 32-bit BAFE T A

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

e int32x4_t vftox_£32_s32 (float32x4_t)

e uint32x4_t vftox_£f32_u32 (float32x4_t)

>>> BEPY: HEFEE AR
Bi&k vz 5%, Vz RREME
Vz(i)=float_to_fix(Vx(i)); i=0:(number-1);
# (16-bit/32-bit) F AR AMEMLTEE U/ £ A%,
FCR[20:16] .frpos[4:0] &< & aHty Nk A E
16bit & BB KA frpos[3:0] 7 1~16 fr B/ NEKE 4
32bit & E KA frpos[4:0] 7T 1-32 i by NEES o

e float32x4_t vxtof_s32_£32 (int32x4_t)

e float32x4_t vxtof_u32_£32 (uint32x4_t)

>>> BHEUY: mEERF AT
Vx EHHK, Vz ZREME
Vz(i)=fix_to_float(Vx(i)); i=0:(number-1);
¥ (16-bit/32-bit)U/S & B HH 3 4 A B AL T 69 9% M3k,
FCR[20:16] .frpos[4:0] 5% & Bty N A &
16bit & B #H KA frpos[3:0] #7 1~16 {r f/NEE 4
32bit 7 E#KF frpos[4:0] 467 1~32 L&y /N84

vitox.t1.t2 && vxtof.t1.t2 (PLBEd i)

e float32x8_t vxtof_s16_£32 (int16x8_t)

e float32x8_t vxtof_ul6_£32 (uint16x8_t)

>>> RHEWH: mERLRFAKE
ik vx £5HK, Vz RREE
Vz(i)=fix16_to_single(Vx(i)); i=0:(number-1);
¥ 16-bit By U/S E KB MA 32-bit HAFET KH,
FCR[20:16] .frpos[4:0] #5& & B/ N 5w E
16bit & B K frpos[3:0] 4577 1~16 fLay/NEKEH 4
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vitox.t1.t2 && vxtof.t1.t2 (fii ik })

o int16x8_t vftox_£32_s16 (float32x4_t)

e uint16x8_t vftox_£32_ul6 (float32x4_t)

>>> RHUH: mEFEEAHT
B&k vx Z5HK, vz ZRREE
Vz(i)={single_to_fix16(Vx(2i+1)), single_to_fix16(Vx(2i))} ; i=0: (number/2-1);
¥ 32-bit B R 16-bit U/S EAK,
FCR[20:16] .frpos[4:0] #5& & AR W /I K AL E

16bit & A HKF frpos[3:0]1 457 1~16 fLty /N34

vitoi.t1.t2 (fLRAAE)

e int32x4_t vftoi_£32_s32 (float32x4_t)

uint32x4_t vftoi_f32_u32 (float32x4_t)

>>> REGH: mEFAERESR
&k vx BEHK, vz RREE
Vz(i)=float_to_int(Vx(i)); i=0: (number-1);
B (16-bit/32-bit) WA K HEAMEM T U/s EAH

vftoi.t1.t2 (k)

e int16x8_t vftoi_£f32_s16 (float32x4_t)

uint16x8_t vftoi_f32_ul6 (float32x4_t)

>>> BHEWW: WEFEERES
B® vx 5%, Vz RREE
Vz(i)={single_to_int16(Vx(2i+1)), single_to_fix16(Vx(2i))} ; i=0:(number/2-1);

¥ 32-bit HEF AN 16-bit U/S EAH

vitof.t1.t2 (fLgEHlE)

e float32x4_t vitof_s32_£32 (int32x4_t)

o float32x4_t vitof_u32_£32 (uint32x4_t)

>>> BHRUHA: mEELHT REHR
&k Vx RE5%,Vz RREME
Vz(i)=int_to_float(Vx(i)); i=0: (number-1);
B (16-bit/32-bit)U/S H AL 4 e o4 Af [F A 5E 89 V3 8 4L

104

Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

KAE 2.1



@ T8 —

vitof.t1.t2 (fiiEh”Jg)

e float32x8_t vitof_s16_£f32 (int16x8_t)

e float32x8_t vitof_ul6_£32 (uint16x8_t)

Z% 800 3 CPU 2

>>> BHGH: mEERT RER
B vx B5H, Vz ZREE
Vz(i)=int16_to_single(Vx(i)); i=0: (number-1);
¥ 16-bit By U/S A HAE BN 32-bit BAFEF SK

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

e int32x4_t vftoi_£f32_s32_rn (float32x4_t)

e uint32x4_t vftoi_£32_u32_rn (float32x4_t)

>>> RHYPH: FEANMETF R ERE R
&k vx 5%, vz RREE
Vz(i)=single_to_int32(Vx(i)); i=0: (number-1);
¥ 32-bit BT R 32-bit B U/S EAIH

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

e int32x4_t vftoi_£32_s32_rz (float32x4_t)

e uint32x4_t vftoi_f32_u32_rz (float32x4_t)

>> BHGH: wENHET A ER R
ik Vx £5HK, Vz RREE
Vz(i)=single_to_int32(Vx(i)); i=0:(number-1);
¥ 32-bit B ASK4EH S 32-bit By U/S EAHK

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)

>>> BHPY: FEANNET R ERES
& vx REHK, vz RREE
Vz(i)=single_to_int32(Vx(i)); i=0: (number-1);
¥ 32-bit BAEEW R K HA 32-bit By U/S KAK

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

e int32x4_t vftoi_f32_s32_rni (float32x4_t)

e uint32x4_t vftoi_£f32_u32_rni (float32x4_t)
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>> BHEGH: HENHET A ER R
ik vx £5HK, Vz RREE
Vz(i)=single_to_int32(Vx(i)); i=0:(number-1);
¥ 32-bit BAEEIEESK4EHS 32-bit By U/S EAHK

3.6 dsp

HHl, CSKY fRRZEM R RAR) DSP 45494, 705l2 dspvl Ml dspv2. o DSPV2 sl & it
F454, DSPVIL & HI A1 LO S fraf MM RAEEIT 545 4. DSP $8A1500 32 {7, Ziikaiiyn CPU Ze1iHir
RN FASRE R 75 S FE dsp 64 RAMSCRIE LT IAS R & 3.3

TETNHJLMIEOT, 4iFasaEm DSP Bliaaig 4

o EEHRIRN

o a4

o ffi[f] intrinsic PR%L

o, FIPRRET XS LCRCE A 5, WA =FpE A TR ER A5 . R U S5 AR ST R LA
fHE

o GlEAIEEA

o G KA 04 B AR w A 0G 12 AN

o EE A REX

o MRIRRACA G EIE A

o intrinsic FHFIET G LA

o dspv2 89 intrinsic 3FE 49

3.6.1 IR

1) B A A R o e Al R B B 2 b, Bl R T int8xd ¢ FRITER N 8 (LAYEEBUAE IS
o 4 ASTCRARIRE, EREAIYER 32 L. a4 AR Brs:

> [CE XA TR FIx[TENMHKI_t

FOP TR KA int. uint. (TR EEG | SCM esky_vdsp.h, dspv2 SCHRRREEREALN % 3.13 PR:

# 3.13: dspv2 Ay AR

dspv2 | 32 fiL

int int8x4_t
intl6x2 t

uint uint8x4 t
uint16x2_t
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3.6.2 1IN S BB INIFL i) £ i3 LI

DSP fis] & T S BRI [ i 23 2 A e 1 i o

3.6.3 BRI ILX

GiiEAR SRR AR, B R A AR AT AR . S SRR R A O B T AR 4

3.6.3.1 1N K SE S
S ) 5 AT PR 2
o SO A RILE X TSR,

#include<csky_wvdsp.h>

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

o BRI, SO AL, PRI R R A IR,

#include<csky_wvdsp.h>

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

3.6.3.2 EUH

CiEF M MR RFRAEIST, W T 1 2R A g2 .
FT, ki SR s B4 a0 R s -

o MY+

T

o WBHBESF: >, <, =, >=, <=, ==

o BHIZHMF &, |, T

o« BlLsHELF: >>, <<

TR AR R R B

#include<csky_wvdsp.h>

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

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

}

3.6.4 PHIMREAL LRI HAR A
PR SRR A IR AR R B 20 2T T LA S, i 2 S R IR PR D0 AL i B 2
o 7] CPU i RHES
o PiAFESR-01 8i35-01 PA L, IF HisiEsi-ftree-loop-vectorize
(-O3 IFERIATF = Bk )
B0 T PR -

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

clil = alil + blil; /* frE2aEd +/

W ET CPU SCHF 32 (M IESE <, TETF RIS, i Oe e fm i AU s e ) P A s -

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

vc = va + vb; /x HEIZE x/

3.6.5 intrinsic PR 4y 24N

intrinsic # 1A RECA IR G5 AREA LRSS — 80, WIS AR P 7, WHERBA Frh S8 Ul “ 7, Bl
14 padd.8 XY intrinsic B¢ BRECAFRAL padd 8. BB S HOHLR [BIE A i - AR B Bl e B s, Bl
184 padd.8 Rz, Rx, Ry, ERIIEERRFMEE 7578 A 8 198 4 JCRAREIE 1) BTN Z5 Rk 2 i 75 A 12 e
DH BB padd 8 RS BIANT -

int8x4_t padd_8(int8x4_t a, int8x4_t __b)

HApH—AZH0E int8xd_t FA, HASHOT int8x4 t KA, RIMEZ int8x4_t A,
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3.6.6 dspv2 IfY) intrinsic $; 11
dspv2 FEL T 7 A R LA R -

o EETA Aok, eERigS

3.6.6.1 HERUNRIE. LLEHRA
padd.t && psub.t

e int8x4_t padd_8 (int8x4_t, int8x4_t)

e int16x2_t padd_16 (int16x2_t, int16x2_t)

>>> BBRUH: mEME
BEEK vx,Vy, KEE Vz
Vz(1)=Vx(i)+Vy (i) ; i=0: (number-1)

e int8x4_t psub_8 (int8x4_t, int8x4_t)

e int16x2_t psub_16 (int16x2_t, int16x2_t)

>>> BHWH: HERE
ik s%k vx,Vy, REE Vz
Vz(1)=Vx(i)-Vy(i); i=0: (number-1)

padd.t.s && psub.t.s

e uint8x4_t padd_u8_s (uint8x4_t, uint8x4_t)
e uint16x2_t padd_ul6_s (uint16x2_t, uintl6x2_t)
e int8x4_t padd_s8_s (int8x4_t, int8x4_t)

e int16x2_t padd_s16_s (int16x2_t, int16x2_t)

>>> MEYH A A Ak
ik vx,Vy EWASH, V2 RREME, U/S R ALK
signed=(T==8); RIETLE U/S LB &)
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)

e uint8x4_t psub_u8_s (uint8x4_t, uint8x4_t)

e uint16x2_t psub_ul6_s (uint16x2_t, uintl6x2_t)
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e int8x4_t psub_s8_s (int8x4_t, int8x4_t)

e int16x2_t psub_s16_s (int16x2_t, int16x2_t)

>>> BHRUHA: mERME
&k Vx,Vy BHMSHK, V2 BREE, U/S RFALKS
signed=(T==8); (REETLE U/S KA #KH#)
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)

paddh.t && psubh.t

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

e uint16x2_t paddh_ul6 (uint16x2_t, uintl16x2_t)

>>> REWH: Mk FHER
ik vx,Vy EWASEK, V2 ZREE,U/S AFFM
Vz(i)=(Vx(i)+Vy(i))>>1; i=0:number-1

T U, EBAEEEY, XNT S, FERAEALH

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

e uint16x2_t psubh_ul6 (uint16x2_t, uint16x2_t)

>>> BHUH: BEFHEH
% Vx,Vy ZRANSHK, V2 REEE,U/S HiF5M
Vz(1)=(Vx(i)-Vy(i))>>1; i=0:number-1
NTF U, EHAEEEY, XT S, FERAHEALE

pcmp[ne/hs/1t].t

e int8x4_t pcmpne_8 (int8x4_t, int8x4_t)

e int16x2_t pcmpne_16 (int16x2_t, int16x2_t)

>> BHEYH: HETEAFT
B vx,Vy ZEWASK, Vz REEE
If Vx(i)!=Vy(i) Vz(i)=11--111;

(TR
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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, uintl6x2_t)

>>> REYH: HETEATHT
& vx, vy EWANMSHK, V2 ZREE
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 (int16x2_t, int16x2_t)
e uint8x4_t pcmplt_u8 (uint8x4_t, uint8x4_t)

e uint16x2_t pcmplt_ul6é (uint16x2_t, uinti16x2_t)

>>> RHEGH: mETEANT
&k vx,Vy EWANSH, V2 ZREE
If Vx(i)<Vy(i) Vz(i)=11--111;
Else Vz(i)=00--000;

i=0:number-1

3.6.6.2 BEXIBAIITA

pasri.t

e int16x2_t pasri_s16 (int16x2_t, const int)

>>> BHEYH: HELHHREREH
B Vx,imm ZHANSH,Vz 2R EE
Vz(i)=Vx(i)>>imm; i=0: (number-1)

imm #EEE 1 ~ element_size

pasr.t

e int16x2_t pasr_s16 (int16x2_t, int)

>> BHEYH: HEIHHREREH
% Vx,Rx BEWANEH,Vz £REHE
imm = Rx[4:0]

Vz(i)=Vx(i)>>imm; i=0: (number-1)
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plsri.t

e uint16x2_t plsri_ul6 (uint16x2_t, const int)

Z% 800 3 CPU 2

>>> BRYPH: HELHRETBEEH
Bi% Vx,imm BWNEH,Vz ZEEE
Vz(i)=Vx(i)>>imm; i=0: (number-1)

imm BEEEZ 1 ~ element_size

plsr.t

e uint16x2_t plsr_ul6 (uintl6x2_t, int)

>>> BHRYPY: HELHRETBEEH
ik Vx,Rx EWNEH,Vz ZEEE
imm = Rx[4:0]

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

plsli.t

e int16x2_t plsli_s16 (int16x2_t, const int)

>>> BHWW: HELHNRAER
B& Vx,imm ZH A5 V2 RREME
Vz(i)=Vx(i)<<imm; i=0: (number-1)

imm A IEEZ 1 ~ element_size

plsl.t

e int16x2_t plsl_s16 (int16x2_t, int)

>>> BHWW: HELHREH
& vx,Rx EWNEHK,Vz ZEEE
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)

>>> RHWH: WEILHHAARLEH LRI round
& Vx,imm ZH A5 V2 RREME
round=1<<(imm-1)
Vz(i)=(Vx(i)+round)>>imm; i=0: (number-1)

imm @ EZ 1 ~ element_size
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pasr.t.r

e int16x2_t pasr_sl16_r (int16x2_t, int)

>>> BHEYY: HELHHEREHLEER round
B Vx,Rx ZWANSH,Vz 2R EE
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)

>>> RHWH: WEILHHEEALH LRI round
& Vx,imm ZW NS VZ RREME
round=1<<(imm-1)
Vz(i)=(Vx(i)+round)>>imm; i=0: (number-1)

imm #EEZ 1 ~ element_size

plsr.t.r

e uint16x2_t plsr_ul6_r (uintl6x2_t, int)

>>> BB B LR HE B A RBL round
% Vx,Rx B MSHK, vz BREE
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 uintl16x2_t plsli_ul6_s (uint16x2_t, const int)

>>> B @& A BB
8% Vx,imm RHANSH, Vz ZREE
signed=(T==S); (WR#FLE U/S LR HEE)

()
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(Z:ET)

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 @ EZ 1 ~ element_size

plsl.t.s

e int16x2_t plsl_s16_s (int16x2_t, int)

e uint16x2_t plsl_ul6_s (uintl16x2_t, int)

>>> R hE L B R A B A
& vx, Rx ZRANSH, V2 ZREE
imm = Rx[4:0]
signed=(T==8); (RFETLE U/s XAH%H)
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 W EEEZ 0 ~ element_size-1

3.6.6.3 MAbisTifi%

pasx.t

e int16x2_t pasx_16 (int16x2_t, int16x2_t)

>>> BEYLH B AR
Bk Vx,Vy ZWASK, Vz REEE
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 uintl6x2_t pasx_ul6_s (uint16x2_t, uint16x2_t)

>>> BHEWH: mEEMK
B#% Vx,Vy REASHK, V2 ZREME, U/s REFER
signed=(T==8); (RIFETHE U/s £AH#E)

(R
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(Z:ET)

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)

>>> BHP A wEE LA
Bk Vx,Vy ZRWASH, vz REEME, U/s ZFF
Vz(2i+1)= Vx(2i+1)-Vy(2i);
Vz(2i)= Vx(2i)+Vy(2i+1); i=0:(number/2-1)

psax.t.s

e int16x2_t psax_sl16_s (int16x2_t, int16x2_t)

e uintl16x2_t psax_ul6_s (uint16x2_t, uint16x2_t)

>>> FEGLH R LR A
ik vx,Vy EWASH, V2 BREE, U/S ZFF
signed=(T==S); (WR#FILE U/S LR HEE)
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(21i);
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)

pasxh.t

e int16x2_t pasxh_s16(int16x2_t, int16x2_t)

e uint16x2_t pasxh_ul6(uint16x2_t, uint16x2_t)
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>>> RHWH: mEECIREICFHE
Bk vx,Vy ZEWASEK, Vz ZREE, U/S /TN
Vz(2i+1)=(Vx (2i+1)+Vy (21))>>1;
Vz(2i)=(Vx(2i)-Vy(2i+1))>>1; i=0:(number/2-1)

T U, EBAEEEY, T S, ERAEALH

psaxh.t

e intl16x2_t vsaxh_s16(int16x2_t, int16x2_t)

e uint16x2_t vsaxh_ul6(uint16x2_t, uint16x2_t)

>>> BHEPH: HEHELRMERTHE
Bif vx,Vy REANSH, V2 RREE, U/S BAF5M
Vz(2i+1)=(Vx(2i+1)-Vy(2i)) >>1;
Vz(2i)=(Vx(2i)+Vy(2i+1)) >>1; i=0: (number/2-1)
HT U, AHAEELES, T S, ABAEREH

pmax.t && pmin.t

e int8x4_t pmax_s8 (int8x4_t, int8x4_t)
e int16x2_t pmax_sl16 (int16x2_t, intl16x2_t)
e uint8x4_t pmax_u8 (uint8x4_t, uint8x4_t)

e uint16x2_t pmax_ul6 (uintl6x2_t, uintl6x2_t)

>>> BEGLY: METERRAM
B Vvx,Vy BHASH, Vz BREE
Vz(i)=max((Vx(i),Vy(i)) ; 1i=0:number-1
max BUF LR FEBA K —

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_ul6é (uint16x2_t, uint16x2_t)

>>> BHGLH: W ETERIRAME
& vx,Vy BEWANSHK, vz RREME
Vz(i)=min((Vx(i),Vy(i)) ; 1i=0:number-1
min BE TEFEEAH—D

pext.t.e

e int16x4_t pext_s8_e (int8x4_t)
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e uintl16x4_t pext_u8_e (uint8x4_t)

>> BHGH: mEY R
B Vx Z5%, Vz ZREME, U/S 2/ 51
Vz(i)=extend(Vx(i)); i=0:(number/2-1)
extend H{E U/S MERY RALXHEYT RATEMLEMN 2 £

pextx.t.e

e int16x4_t pextx_s8_e (int8x4_t)

e uintl16x4_t pextx_u8_e (uint8x4_t)

>> BHGH: MEXEY R
& Vvx 5%, V2 RREE, U/s BFFH
Vz(3) = extend(Vx(3))
Vz(2) = extend(Vx(1))
Vz(1) = extend(Vx(2))
Vz(0) = extend(Vx(0))
extend MRiE U/S KEZY RIEMET RATRMLTW 2

pclipi.t

e int16x2_t pclipi_s16 (int16x2_t, const int)

e uint16x2_t pclipi_ul6 (uint16x2_t, const int)

>>> RHEWHA: mERTIEAE
&% Vx,immd ZHANSEH, vz ZEEE, U/S EF T
U: Max=2"(imm4)-1, Min=0;
S: Max=2"(imm4-1)-1, Min=-2"(imm4-1);
LW T A U/S, ¥ Vx(1) $HLAFHAMFTH 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 CEHZ 0 ~ (element_size-1)

S:imm4 WL EZ 1 ~ (element_size)

pclip.t

e int16x2_t pclip_s16 (int16x2_t, const int)

e uintl16x2_t pclip_ul6 (uinti16x2_t, const int)

>>> RHWH: mERFTIEAE
B# Vx, Ry RHANSH, V2 REEE, U/S £4F 511, immd = Ry[3:0]

(N ogks:)
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(Z:ET)

U: Max=2"(imm4)-1, Min=0;

S: Max=2"(imm4-1)-1, Min=-2"(imm4-1);

T T & U/S, ¥ Vx(1) HAFHAMATH 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 B3 EZ 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)

>>> RHGH: mETRMEALE
B Vx B5%, Vz RREE, U/S 245
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_s16_s (int16x2_t)

>>> RHEWH: METREARA
ik vx £5HK, 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

pmul.t

e int32x2_t pmul_s16 (int16x2_t, int16x2_t)

e uint32x2_t pmul_ul6 (uint16x2_t, uint16x2_t)

>>> REWH: HETRY RRE
Bk vx,Vy EEANSH, Vz BREE
Vz(1)=(Vx(i)*Vy(i)) [2*element_size-1:0];
Rk ERBLUEE, WTRLTE 2 £
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pmulx.t

e int32x2_t pmulx_s16 (int16x2_t, int16x2_t)

e uint32x2_t pmulx_ul6 (uint16x2_t, uint16x2_t)

>> RHUH: HETRXET REE
& vx,Vy BH A MSHK, V2 REE(E
Vz(1) = Vx(1) X Vy(0)
Vz(0) = Vx(0) X Vy(1)
TR LERBMLUFE, WTELTH 2 £

prmul.t

e int32x2_t prmul_s16 (int16x2_t, int16x2_t)

>>> RHGH: mEY RF R NERE
Bi&k vx, vy BEANASEK, vz RREE
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];
GRESRFLHMEE, WTRLEH 2 )
End i=0: (number-1)

prmulx.t

e int32x2_t prmulx_si16 (int16x2_t, intl16x2_t)

>>> BHYH: BEEY RT A ERE
B#& vx,Vy ZRASH, vz REEE
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) = OxTFFFFFFF
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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>>> BEGH: WEY R RN EERERE L
&k vx,Vy BEWASH, vz RREME
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)

>>> BHGH: WEY RWEANERELERT rounding R EFH 4
&k vx,vy EWA NS, vz ZREE
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)

>>> BHEUY: mEXEY R AN ERE
B Vx,Vy REAEH, V2 REEHE
IF(Vx(1) == 0x8000 && Vy(0) == 0x8000)
Vz(1) = Ox7FFF
ELSE
Vz(1) = (Vx(1) X Vy(0)) [2*element_size-2:element_size-1]
IF(Vx(0) == 0x8000 && Vy(1) == 0x8000)
Vz(0) = OxT7FFF
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)

>>> REYA: WEREY BT ANERE
Bk vx,Vy ZEWASHK, Vz REEE
round=1<<(element_size-2);
IF(Vx(1) == 0x8000 && Vy(0) == 0x8000)
Vz(1) = OxTFFF
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(8 L)

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) = OxTFFF
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)

>>> RHWH: WETRREFIAEXE, R)E R
ik vx,Vy Z5HK, Vz ZREE
Vz = 0;
Vz= Vz+abs(Vx(i)-Vy(i)) ; i=0:number-1

psabsaa.t

e uint32_t psabsaa_u8(uint32_t, uint8x4_t, uint8x4_t)

>>> RHWH: WETRREFIAEXE, R)E R
& Rz,Vx,Vy 5%, Vz RR[EE
Vz = Rz;
Vz= Vz+abs(Vx(i)-Vy(i)) ; i=0:number-1

3.7 minilibc

3.7.1 math

3.7.1.1 HeAEBH

o fabs, fabsf

Defined in header <math.h>

float fabsf( float arg ); (¢D) (since C99)
double fabs( double arg ); (2)

1-2) HE S arg B4 RHE
S

E?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 121



(@ FsLE B=% % 800 &3] CPU G

arg - 7E S BH
FEAEIEfE
REIZEL arg (LXHE (Jarg|)

e 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) WHZSH o/y REG AKX z-n *y 53], n RAP 0 JiME A, REMEAFSS © —F.

RIEBE /y HIAREL

e« 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) RS o/y MR, AKX z-n ¥y BE], n RAEASUREGE, REEAERIEATS S © —F.

B8

z, Y- FRSH
BRI

RIIBHL 2/y BRI

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)

E?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 122



(@ FsLE B=% % 800 &3] CPU G

1-2) ZKfhremainder() iTBSE o/y BIRE, H HIETTHEESE quo F.

S8
z, Y - FRBH
quo - T
BRI

RIBH z/y WAREL, H HIERAFRHAESEL quo .

¢ 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)

1-2) WHBE (x ¥ y) + 2 ER.

RIS (x ¥ y) + 2 WER.

e 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) R[PSS HC PR E .
B8

z, Y- FRSH
B

AT e 2 G A ONIDLIER

¢ 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) SR [ PSS HC RN E .
SH

R[PSS PR N

o 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) IRMIASSEEIIEFEE, a0 x >y, &I x -y, BUGRE +0.
BH

z, Y- ??)\J_ié%ﬁ

B
R [ A SR IE 2 {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) j&[A] not-a-number {f

unused - FHEFIEE S
BRI

1% [A] not-a-number {E
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3.7.1.2 f5¥us

e exp, expf

Defined in header <math.h>

float expf ( float arg ); (1) (since C99)

double exp( double arg ); (2)

1-2) 15 e 1Y arg Wy
BE

arg - 7RS35
B

&M e [ arg WITEER .

e exp2, exp2f

Defined in header <math.h>

float exp2f( float n ); (1) (since C99)
double exp2( double n ); (2) (since C99)

1-2) W5 2 1 n K5

BH
n - ¥ RS
B

R [E] 2 F RIS

e expml, expmlf

Defined in header <math.h>

float expmlf ( float arg ); (1) (since C99)

double expml( double arg ); (2) (since C99)

1-2) 755 e 1Y arg I - 1
58
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arg - F RS
B
R e [ arg KI5-1 HIEER

e log, logf

Defined in header <math.h>

float logf( float arg ); (1) (since C99)
double log( double arg ); (2)

1-2) LA e SHJREL, arg AR
BH

arg - F RS
B

R[EIA e MIREL, arg Jy EUAR XL

e loglO0, logl0f

Defined in header <math.h>

float logl0f( float arg ); (1) (since C99)
double logl0( double arg ); (2)

1-2) T1HLA 10 JIREL, arg Sy EERAGN AL

IREIDA 10 SHJICHL, arg S EEUIWXIEL

e loglp, loglpf

Defined in header <math.h>

float loglpf( float arg ); (¢D) (since C99)
double loglp( double arg ); (2) (since C99)
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1-2) HWHPL e HIREL, 1+arg S EEAREL
SH

arg - ¥F MBS
BInlf

RETPA e SHJREL, 1+arg S EEHIXTAL

e log2, log2f

Defined in header <math.h>

float log2f( float arg ); (1) (since C99)
double log2( double arg ); (2) (since C99)

1-2) T15PA 2 IREL, arg g ELELAA 4L
ZH

arg - F RS
BRI

IREIRA 2 R)EEL, arg i EEUIIRTEL

3.7.1.3 EH&BH

e sqrt, sqrtf

Defined in header <math.h>

float sqrtf( float arg ); (1) (since C99)
double sqrt( double arg ); (2)

1-2) 115 arg H9F IR

SH

arg - F RS
BRI

R[] arg f-FIr R

¢ 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) #1445 arg s AR
S

arg - FFRSHL
Rl

& arg #Y37IHR

e 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) WH x, y PR IR

B
T - RS
y - FRSH
BRI

BME x, y PR .

e« pow, powf

Defined in header <math.h>

float powf( float base, float exponent ); (¢D) (since C99)

double pow( double base, double exponent ); (2)

1-2) 315 base ] exponent KJ7
BE

base - 7% MRS HL
exponent - 17 RIRESEL

BRI

i[5 base [ exponent K.
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3.7.1.4 A hZkiEs

e sin, sinf

Defined in header <math.h>

float sinf( float arg ); (1) (since C99)
double sin( double arg ); (2)

1-2) 5 arg(IE) W

5K

arg - FIRLITFE R
BRI

R[] arg(FUBE) MY IESZME.

e cos, cosf

Defined in header <math.h>

float cosf( float arg ); (1) (since C99)
double cos( double arg ); (2)

1-2) 145 arg(JRF) MIAIZ

BH

arg - FBEEITE R
B

iR [a] arg(JUE) MYRILMH.

¢ tan, tanf

Defined in header <math.h>

float tanf( float arg ); (1) (since C99)

double tan( double arg ); (2)

1-2) P45 arg(JRE) HYIEY]
B8
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arg - TR TR
BRI
iR [e] arg(JRE) HIIELIE.

e asin, asinf

Defined in header <math.h>

float asinf( float arg ); (1) (since C99)
double asin( double arg ); (2)

1-2) 155 arg(JRE) FJIERX

BH

arg - FEMTE RN
BInlf

R[] arg(FURE) AR IESZE -

¢ acos, acosf

Defined in header <math.h>

float acosf( float arg ); (1) (since C99)
double acos( double arg ); (2)

1-2) & arg(INE) WA

S

arg - BT TR
B

iR [e] arg () AR ARILE

e atan, atanf

Defined in header <math.h>

float atanf( float arg ); (1) (since C99)
double atan( double arg ); (2)
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1-2) 18 arg(PREF) WISLIEY]
e 24

arg - FENTE RN
B
R[] arg(FURE) A IEYIE.

e 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 /< () MIRIEY]
S

y - AL R FOR
z - AT R FOR

BRI
R [E y/x(INE) W EIEYIE .

¢ sinh, sinhf

Defined in header <math.h>

float sinhf ( float arg ); (1) (since C99)
double sinh( double arg ); (2)

1-2) 318 arg AYXUHE IEZ{E
e

arg - FETE RN
B M
&[] arg UL IESZ (R

e cosh, coshf

Defined in header <math.h>
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float coshf ( float arg ); (¢D) (since C99)
double cosh( double arg ); (2)

1-2) 318 arg AR A% (E

S

arg - FEEITFE RN
B

R[] arg FYXH AT -

¢ tanh, tanhf

Defined in header <math.h>

float tanhf ( float arg ); (1) (since C99)
double tanh( double arg ); (2)

1-2) 15 arg MR IEVIA
B8

arg - FAREITE SR
BRI
& m arg (X IEYI{E .

e 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 1) SRR IE 5% {6

SH

arg - FIELITE SR
BRI

iR [] arg f) OB IEFZAH -

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) 115 arg B ROWLIH 4254 H

BH
arg - TR TR
B M
R[] arg # KA AR GZ{H

¢ atanh, atanhf

Defined in header <math.h>

float atanhf( float arg ); (1) (since C99)
double atanh( double arg ); (2) (since C99)

1-2) 5 arg (1 R EYME

BH
arg - TR TR
BRI

IR IE arg [t KOS IE M.

3.7.1.5 HyiRAm L iEs

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>

ﬁﬁ"'ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 133



£

—_— =2

-5

Z¥k 800 2% CPU iz

float

double

erfcf( float arg ); (1)
erfc( double arg ); (2)

(since C99)
(since C99)

e tgamma, tgammaf

Defined in header <math.h>

float

double

tgammaf ( float arg ); (1)
tgamma ( double arg ); (2)

(since C99)
(since C99)

3.7.1.6

ikl

e ldexp, ldexpf

Defined in header <math.h>

float

double

ldexpf( float arg, int exp );
ldexp( double arg, int exp );

(1) (since C99)

(2)

1-2) 15 arg * 2 ) exp KJ5

SH

arg - F MBS

erp -

B

BESH

iR arg * 2 [ exp WH1{H.

e scalbn, scalbnf

Defined in header <math.h>

float
double
float
double

scalbnf ( float arg, int exp );
scalbn( double arg, int exp );
scalblnf ( float arg, long exp );
scalbln( double arg, long exp );

(1) (since
(2) (since
(5) (since

(6) (since

€99)
€99)
C99)
€99)

1-2, 5-6) 1154 arg * FLT_RADIX # exp {KJy

SH

KAE 2.1
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arg - 7E S BH
exp - BILBHL

BRI
W& JA] arg * FLT RADIX [# exp K7 {H.

« ilogb, ilogbf

Defined in header <math.h>

int ilogbf( float arg ); (1) (since C99)
int ilogb( double arg ); (2) (since C99)

1-2) NiF 28 arg PEEBUCIAERNE, HRHAA RS B ] .

B8
arg - ¥ MBS
BRI
MIE RS arg PHRBUGMISEOOE, FHREEAVE A A5 AR 0]

¢ logb, logbf

Defined in header <math.h>

float logbf( float arg ); (¢D) (since C99)
double logb( double arg ); (2) (since C99)

1-2) MR SH arg HHRBULIMEEROMS SRR ME, TR S EIR ] .
B8

arg - F RS
BRI
MiF RS H arg HERBUCIMEEOM S ISR, TN R ]

e frexp, frexpf

Defined in header <math.h>

E?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 135



(@ FsLE & 4k 800 %3 CPU Hi2

1l
ok

float frexpf( float arg, int* exp ); (¢D) (since C99)
double frexp( double arg, int* exp ); (2)

1-2) FFAERIF RUE x A 500 2 B BRE
SH

arg - F RS
ezp - BILSHL

B
FEEE R A x MR IA— 1L IR 2 B BEEIOR

e modf, modff

Defined in header <math.h>

float modff ( float arg, float* iptr ); (¢D) (since C99)
double modf ( double arg, doublex iptr ); (2)

1-2) 4 M RH arg SMEAEEBORV NG Y, RN RA S arg AR BLRIFTS .
SH

arg - F S5
iptr - FaIESERFEE, F TR

B
R E R RUE arg MBIV NGRS, FEAEI RS arg MFRIBRBAATS .

« 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, KPS EE RN SR, RIEHE to 1Ty A LR [E] from T —AATFRE. R from 55F to,
MR to,

B

from - FHESH
to - VF S SH
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BRI

B, BN EEBCH RN EEL, SRIGTE to 17 ) Bk IE] from [ F—A0]FnE. R from T
to, JER[E to.

e copysign, copysignf

Defined in header <math.h>

float copysignf( float x, float y ); (¢D) (since C99)

double copysign( double x, double y ); (2) (since C99)

1-2) i x BR/NAL y (9755 AL i

BRI

Hx BRIy B4 S 2T R

3.7.1.7 Efia

e ceil, ceilf

Defined in header <math.h>

float ceilf( float arg ); (1) (since C99)
double ceil( double arg ); (2)

1-2) HHA/NT arg Wi/ METR(H

arg - iF MBS
B
RIEAR/NT arg H)R/NETAE.

¢ floor, floorf

Defined in header <math.h>
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float floorf( float arg ); (¢D) (since C99)
double floor( double arg ); (2)

1-2) PR KT arg MR IBAL
ZH

arg - ¥ MBS
B
WEIAKT arg WY REETAH.

¢ round, roundf

Defined in header <math.h>

float roundf ( float arg ); (1) (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 C€99)
long long 1llround( double arg ); (10) (since C99)

1-2) PR arg 177 24K
5-6, 9-10) THE B arg MEEEL
S8

arg - IF MBS
BRI
R R arg HO{E

e trunc, truncf

Defined in header <math.h>

float truncf( float arg ); (1) (since C99)
double trunc( double arg ); (2) (since C99)

1-2) PRERM L, HIUNT arg.
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B M
REIAKRT arg B KR

¢ nearbyint, nearbyintf

Defined in header <math.h>

float nearbyintf( float arg ); (1) (since C99)
double nearbyint( double arg ); (2) (since C99)
1-2) FHF R SH arg PARE AR A RERUE

R SH arg HEEIE(HS

e rint, rintf

Defined in header <math.h>

float rintf( float arg ); (1) (since C99)
double rint( double arg ); (2) (since C99)
long lrintf( float arg ); (5) (since C99)
long lrint( double arg ); (6) (since C99)
long long llrintf( float arg ); 9 (since C€99)

long long llrint( double arg ); (10) (since C99)

-2) FF HBH arg ATE RS A B
5-6, 9-10) ¥ B HL arg DARETEAR Uity A BERU(E
S

arg - FERSH
BRI

R EIBEL arg HRIAH .
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FE X8k 900 R4 CPU ikt

Lk 900 51 CPU ZHT RISC-V (A REEMIT LAL PG . AR RN C. C++ afed i, WS
RISC-V (R RGN RIFFIR L, IR 4eedE . ILgfE . PAKAR4 intrinsic #2114%.

AFEATAR LA

. kﬂfﬁfﬁ’[’ﬁ:@ﬁ ey ik

o T-HEAD /)MiAi5 478F E libee-rt
s CETTR

4.1 AhPES R B IR s T

LA R T 25 RISC-V (R REMALEESS, EMNG—MH-F kA RISC-V T RS FIT A, Hmid A
I A R AL B gAY L ARAU . V2.2.0 JiUARTTAG, RVV Instrinsic fY5287 30 SMID JH2h VECTOR Jra,
FIR BB —FE, BrOA R MIKRE IR . BIRR R R, V2.2.0 RAZIG (&) 4% 4.1 JoR, V2.2.0 fiA
ZHIN 4 4.2 PR,

% 4.1: CPU HEHi v X & (V2.2.0 A Z)5)

CPU -march -mabi | -mtune
EQ902 &% | E902 rv32ecxtheadse ilp32e | €902
E902M rv32emcxtheadse ilp32e | €902
E902T rv32ecxtheadse ilp32e | €902
E902MT rv32emcxtheadse ilp32e | €902
E906 &% | E906 rv32imacxtheade ilp32 €906
E906F rv32imafcxtheade ilp32f | €906
E906FD rv32imafdcxtheade ilp32d | €906
E906P rv32imacpzpsfoperand_ xtheade ilp32 €906

E906FP rv32imafcpzpsfoperand_ xtheade ilp32f | €906
E906FDP | rv32imafdcpzpsfoperand_xtheade | ilp32d | €906

E907 &% | E907 rv32imacxtheade ilp32 €907
E907F rv32imafcxtheade ilp32f | €907
E907FD rv32imafdcxtheade ilp32d | €907
E907P rv32imacpzpsfoperand_ xtheade ilp32 €907
E907FP rv32imafcpzpsfoperand_ xtheade ilp32f | €907
Trdks:
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FNE Z% 900 &3 CPU iz

EA41-ELH

CPU -march -mabi | -mtune
E907TFDP | rv32imafdcpzpsfoperand_ xtheade | ilp32d | €907
C906 &% | C906 rv64imacxtheadc 1p64 c906
C906FD rvb64imafdcxtheadc Ip64d | c906
C906FDV | rv64imafdcvOp7_zfth xtheadc Ip64d | c906
C910 &% | C910 rv64dimafdcxtheadc Ip64d | ¢910
C920 rv64imafdcvOp7_zfh_xtheadc Ip64d | ¢920
R910 rv64imafdcxtheadc Ip64d | r910
R920 rv64imafdcvOp7_zfh_ xtheadc Ip64d | r920
C908 &% | C908 rv64imafdcxtheadc Ip64d | ¢908
C908V rvb64imafdc_ zfh_xtheadc Ip64d | c908
* 4.2 CPU SiIpgRY K& (V2.2.0 fRASZHI)
CPU -march(V2.0.3 fRZAZ &) -march(V2.0.3(&) & ZE) -mabi | -mtune
E902 &% | E902 rv32ecxtheadse [a] /e ilp32e | €902
E902M rv32emcxtheadse [F) e ilp32e | €902
E902T rv32ecxtheadse [G 42 ilp32e €902
E902MT rv32emcxtheadse [F) A ilp32e | €902
E906 %% | E906 rv32imacxtheade [F) A ilp32 €906
E906F rv32imafcxtheade [A] e ilp32f | €906
E906FD rv32imafdcxtheade [a] 2 ilp32d | €906
E906P rv32imacpzp64_ xtheade rv32imacpzpsfoperand_ xtheade ilp32 €906
E906FP rv32imafcpzp64_ xtheade rv32imafcpzpsfoperand_ xtheade ilp32f €906
E906FDP | rv32imafdcpzp64_xtheade | rv32imafdcpzpsfoperand_xtheade | ilp32d | €906
EQ907 %% | E907 rv32imacxtheade [a] e ilp32 €907
E907F rv32imafcxtheade [F) A2 ilp32f | €907
E907FD rv32imafdcxtheade = ilp32d | e907
E907P rv32imacpzp64_ xtheade rv32imacpzpsfoperand_ xtheade ilp32 €907
E907FP rv32imafcpzp64_ xtheade rv32imafcpzpsfoperand_xtheade ilp32f | €907
E907FDP | rv32imafdcpzp64_xtheade | rv32imafdcpzpsfoperand_ xtheade | ilp32d | €907
C906 41 | C906 rv64imacxtheadc [F 28 1p64 c906
C906FD rv64imafdcxtheadc [F A2 1p64d c906
C906FDV | rv64imafdcvxtheadc [a] e Ip64dv | c906
C910 41 | C910 rv64imafdcxtheadc [F) 22 Ip64d c910
C920 rv64imafdcvxtheadc [[ 42 Ip64dv | ¢920
R910 rv64imafdcxtheadc [F A2 1p64d r910
R920 rv64imafdcvxtheadc = Ip64dv | r920
TEfR: 16 V2.0.3 UAY, P YRS THRE 0.9.4 A, 2p64 $54LEHHCH zpsfoperand, HELRFEALE .
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;H\:l:':l_march\ -mabi %ﬂ—mtune j\iI)ﬁ\ E/‘J‘/E\-Mg'ﬁzﬁﬁ %ﬂﬁﬁ‘ﬂiﬂ?i&kiﬁﬁ
e -march iR
o -mabi LA

o -mtune it R
4.1.1 -march %W

-march BT A B B AR SCHFE T 3R 45, AR FERF AR SE, MM XRW % 4.3 fin. I
#1 rva2imacxthead 7% 2 H FSCPFUNEN T 32 (OHTEERIBE S5, BATIRIEOS. T BSOS IEATIR S5

HRSKAFPERER R 1 O 4R IRYTIRISSARIN, HARIIESHEIY N RISC-V ArifEfi 046, HIRAIRAlA AT L RISC-V ISA
SPEC,

P A3 PR R4

FHER | 5OE

rv32i 32 (i EET ELaliFe A4

rv32e AR 32 (B RLERFE 24 (5 rv32i EAH FEH R 16 27 1FR)
rv64i 64 (7EET ELRlFE A4

m BRI, RiFO4E

a SR TR 24

f NGV R 2R

d XUNERETE AR5

c iS4 () 16 [k BEHs44)

Packed-SIMD #5442

] 5 4k

xtheadc ek C 2SN M RE bS5
xtheade FEkEF E RAPEREIGEE FE 4
xtheadse | “F-3KFf Small E R I IERENTGR$E 4R

< |

rv32g rv32imafd 15
rvbdg rv64imafd 15

Mg BT RS, SFLARMERERIE 046, Mt C RIINY RIEZ E RIIMY JREEA xthead K7n. HHj
TRMHEEF I, HARFREAHZ, AR,

4.1.2 -mabi &M

-mabi $EIH T45 7 4 i H A7 S0 ABL (Application Binary Interface) RO, fAjZEutHmn 4% 4.4 firR, Hif
AR T I, RISC-V ABI SPEC,
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(@ FsLE BOUE L 900 &3] CPU G52

% 4.4: ABI #1008 HH

B | HEA

ilp32e | rv32e [ 16 PHIFARHIELS AN

ilp32 | rv32i i, Frf AR SRR AL A S e S )

ilp32f | rv32i W, FUREREIF RURBS U S A e S

ilp32d | rv32i I, FORSEERDSORSEERE s KBS R i s Ar A A S

Ip64 | rv6di I, Frf AR SRR AL AF B e S AL

Ip64f | rv64i I, FUREEEIF RURBUS U I S AT e S

Ip64d | rv64i I, FORSEERDBOREEPE s USRI s AR B A 20

Ip64v | rv64i I, FRERERDBOR EEIE RR B S T R T A, (o) BER B SB[ B A A e 1%

SN
Ip64dv | rv64i I, FRGIEEABON B GBS BN S A e, T 2R SR 1) A A e i %
SN

4.1.3 -mtune L

-mtune PEIUR S IRARFIATHIIERTE, (B8 EX R tune W] DAZE XS E CPU Mo LRIk 20t it
PRERE . HElPFLAIrA CPU i mtune (I EN 5% 4 4.1,

4.2 T-HEAD /MERE57IH% libee-rt

IBATIE (runtime library) S48 — Rl g i as o2 SC IR AEE o P B4R R AN N B R BRI Z B S R s i
AR R . X S B A REEE T, ARY IR SRR TR IR AN, ARE S PR AT
T BER R T e R

1 3kHF GCC RNk, libgee RBUINIBITHIE, BMTZ T EM IEEET54 fARIE. libcert & P35
SRS KN VR L T SR IR AR UK P L 1) 7 —Fs TR . B4 libgee WIIREEAA L. FEF, b 71385k
PIARIERSE, BWESTTE RS2 5 libgee B2 URHEE, BIKTSH libee-rt 5 libgee i FF F30 4004 251 FAT,

4.2.1 libce-rt i}

FEATERE BT I T-meert, BPwJ{# ] libce-rt #ik libgee.

WA HAT, ZETUE B902. E906 # E907 R4 FARK.

4.2.2 libce-rt 45 libgee (RS FRB 05 R

N T IRBIEEFE) code size MEALFCR, libee-rt AXFTHF RE B SCBUMEL T libgee M 1722 ALALHE . RIS UL
T
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% 4.5: libce-rt R B OZER

FNE Z% 900 &3 CPU iz

libcc-rt SEX4RAE

libgce SEMARE

L X TFEERRE T (e, AR R
ALK, TR [E] 0

a. FERAARBE (. w8 e ) X | R RS A4
THERE N, JRIE 0
b. VF RS E AR BRS REBUD I (dou- | R AR REMS AL 4L

ble—float), # &4 ik, &M 0

/\

2. XTSI B OME, IR
R AT T 4

a FREARBE O, W . B,
XFFRERE ERRHO(EL, R m]—S3fE LATH
I i {E

e B, RIS T E

b. I AR A FRS FE WD B (dou-
ble—float) , %FTAEE FRSAE, &
(] —AXHE DATIHA ) 34t (E

S BRIy, RN AT S TS E

c. FERFEBAL, MU AR TR
FORHVBE AR ELI, IR [ SRR
o7 R o 4 A AR

TRt (E, R e
PRI HAIEL

X AT AR

3. W TS R R AR T
95, AERAT AR R AR L
b2

a. FERFAZHE (. w. . B,
MEAERCP AR oo, 44k
HAX AR AR LR, Rz s

Teo5 HHE B, 8 2% TR,
Too5 2 I8l &AM B AR S Sia e
B}, 32[E Nan

b P U B e EUKRS BE 3 i
(float—double) , Xf FRAEEE(E TT
75 ARMAAEMRSAC R, R Y
PERURS LB B R

TE5 AR S e e Ja et L e i BE A
T3 AL

. AR, FEREOA AT
AT 7 ST

U2 5 WRMET AR (Nan)
i, RS RY:

NEERARFETRTNTLET,
BAEFIRSE T KT RFET. /D
T ANTRET R R B R R, AR
WO RS R R

FEXTI, FE FI W72 75 8 J6 T 1 BR AL
unord {1, AN LRSS A TN

A PR EINREE S, ABRAERCN SR,

MEEEH 0 B, 0 FFS AL 58—

A0 A (2 0 It 0 5

BRI SEY), MRIE 67 0, FAR IR A 1E
0
5. P R, ABRECERECT A £0, MLRIEERZH) 0, HAESRER 0 | 249F 0 {HER 0 ), B3I &1EFF 51k
S Ji{A
4.2.3 libce-rt 4 libgee ¥F AR 2E 57586
AN C BT 2B libee-rt 5 libgee P UM IIZE R, i Bisea AT AP (Y BEAR o
Zare Lo XTEARNERE T UAE, ARREAEAAS AR, im0
#include<stdio.h>
(@iE3)
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(Z:ET)

/*
Is| 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;

J/RE R EARZE T R

res = fa * 0.5;

printf ("H A EF AT EE 4R A %f\n", res);

printf (" BN E £ A 0x%08x\n\n", *(int*)&res);

double da = *(double*)&double_minor_float_value;

res = (float)da;

J/MRIF RS T B
printf("F AL A TR 4R A %E\n", res);
printf (" 2B Nt E £ A 0x%08x\n\n", *(int*)&res);

return O;

IR

$riscv64-unknown-elf-gcc underflow.c -march=rv32imac -mabi=ilp32 -mccrt
$gemu-riscv32 a.out
HARIZEHF AT A 4% % 0.000000

LR A+ o # | KR A+ 000000000

WREHRL AT R R % 0.000000
SRR #H &R 4 0x00000000

$riscv64-unknown-elf-gcc underflow.c -march=rv32imac -mabi=ilp32

$gemu-riscv32 a.out
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(Z:ET)

EREEFETHELEEN: 0.000000
R+ 3 F kom0 0x00400000

BE LA TR AR A 0.000000
LR T #H KR A 0x00400000

et 20 WA R, AR MR ATXE AT i

#include<stdio.h>

/*
Is| e / t /
0 11111110 11111111111111111111111
*/
int big_float_value = Ox7f7fffff;

/*
/sl e / t /
0 10011111111 0000. ..001
*/
long long double_greater_float_value = 0x4f£0000000000001;

/*
Isl e / t /
0 10100000 00000000000000000000001
*/
int float_greater_int_value = 0x50000001;

int main() {
float res;

float fa = *(float*)&big_float_value;

J/MRE R EARZE P8 Bk

res = fa * 2;

printf ("H A H A B a4 R A Lf\n", res);

printf (" 2R F N E R A 0x%08x\n\n", *(int*)&res);

double da = *(double*)&double_greater_float_value;

res = (float)da;

S/ By s
printf ("F A LA B E A Lf\n", res);

(FougksE)
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printf (" BN E R A 0x%08x\n\n", *(int*)&res);

float fb = *(float*)&float_greater_int_value;
fb;

int ires
J/MRIF B AL R s
printf (" EHE A LA P E AR A Yd\n", ires);

printf (" 2B N3 E R A0 0x%08x\n\n", ires);

return O;

IBHAER IR

$riscv64-unknown-elf-gcc overflow.c -march=rv32imac -mabi=ilp32 -mccrt

$qemu-riscv32 a.out

ERIEEFE LR F A 680564693277057719623408366969033850880. 000000
SR+ N KT A OxTIEELEEE

W REHA A ERFERA -1.000000
8 R+ E AT A 0xbIB0000

BEEEM LA FEEERE A 1024
%R A T ox# &R A 0x00000400

$riscv64-unknown-elf-gcc overflow.c -march=rv32imac -mabi=ilp32
$qemu-riscv32 a.out
FABHF R LBHER A inf

R st KR 4 0 0x7£800000

WEEHR LA BB AR K inf
R H ¥ H KR A 0x7£800000

RN LA PR R A 2147483647
HRATRHFHERT A OXTEELLLES

Jakt 3: XA RS R AR, T0TF, MYERAG N AR B RS b Ak 2

#include<stdio.h>

/%
Isl e / t /
0 11111101 00000000000000000000000

(TR

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 147




(@ FsLE ZE X% 900 &3 CPU HiE

(Z:ET)

*/
int quarter_inf_float_value = 0x7e800000;

/*
Is| e / t /
0 11111111 00000000000000000000000
*/
int inf_float_value = 0x7£800000;

/%
Is] 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;

JMRF RERERF R, REFLEHER

res = finf - fqinf;

printf (" L5 — N AELE R A Lf\n", res);

printf ("4 F N #4840 0x%,08x\n\n", *(int*)&res);
res = fnan / finf;

printf ("FH S HEHEAREHLER A Yf\n", res);

printf (" 4 oN#E KR A 0x%08x\n\n", *(int*)&res);

double dres;

V22 RN i ) R e e | &P

dres = finf;

printf ("R E LG E A BRERE R A Jf\n", dres);

printf (" 2B+ osatdl FKor A0 0x%08x\n\n", *(long long*)&dres);
dres = fnan;

printf ("R LK AT/ ERER A 4E\n", dres);

printf (" 2R sl For A0 0x%08x\n\n", *(long long*)&dres);

/7R 2T BB

(@ii353)
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(1)
char *cmp_res = finf < fnan ? "% &I 4% /T R EdEE"
"EAEELFANTFREFR"
printf (cmp_res);
printf ("\n");
cmp_res = finf > fnan 7 "3 HIE L% AT A IEAE#"
"EAERSTATEREER"
printf (cmp_res) ;
printf("\n\n");
return O;
}
BN
$riscv64-unknown-elf-gcc input_inf_or_nan.c -march=rv32imac -mabi=ilp32 -mccrt
$gemu-riscv3d2 a.out
TFH—MAELERE A 255211775190703847597530955573826158592. 000000
2R R N R 0 0x7£400000
FHEEREAREFHER A 1.000000
R+ HE | KR A - 0x3£800002
{E&%‘%}g%?f o E R E MR A 340282366920938463463374607431768211456. 000000
4R N # | &R 4 0 0x0001d008
KR EERE A TR ENEE 4 340282407485757670766715455326270783488. 000000
%R+ # | &R 4 0 0x0001d008
FREEFDTFREEK
BRELHFAATHAESFHK
$riscv64-unknown-elf-gcc input_inf_or_nan.c -march=rv32imac -mabi=ilp32
$gemu-riscv32 a.out
RHBm—MNARELER A inf
R+ B KR A 0x7£800000
FHLEHFAREHER A nan
R AT R#H KT A 0x7£c00000
RAEELS %A AR R int
%R AT #H KT A 0x0001e008
MG B AR B O B AR R 45 R 0 ¢ nan
R A+ N#H KRR A 0x0001e008
(TR
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(1)
FRELFANTFREFK
FRELFARTFEEFH
Zebt 4 VFAUINBEEE, MEERCHRI R, AR 0 B, 0 MIFFS O Se0mE (oo H )
#include<stdio.h>
/%
Isl e / t /
0 10000000 00000000000000000000000
*/
int float_p2_value = 0x40000000;
/*
Isl e / t /
1 10000000 00000000000000000000000
*/
int float_n2_wvalue = 0xc0000000;
int main() {
float res;
float p2 = *(float*)&float_p2_value;
float n2 = *(float*)&float_n2_value;
/MR ER A 0 W, 0 WS
res = p2 - p2;
printf("+2 - +2 = %f,\t% R 16 #4lFKox A 0x)08x\n", res, *(int*)&res);
res = n2 - n2;
printf("-2 - -2 = %f,\t%4 F 16 #4|FZ 4 0x)08x\n", res, *(int*)&res);
res = p2 + n2;
printf("+2 + -2 = %f,\t% F 16 #4lFZ o4 0x)08x\n", res, *(int*)&res);
res = n2 + p2;
printf("-2 + +2 = %f,\t% & 16 #4lFZ x4 0x%08x\n", res, *(int*)&res);
printf("\n");
return O;
}
AR ERN:
$riscv64-unknown-elf-gcc cancel_to_zero.c -march=rv32imac -mabi=ilp32 -mccrt
$gemu-riscv32 a.out
+2 - +2 = 0.000000, 8 16 #H#H KT A 0x00000000
(E23)
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(8 b))
-2 - -2 = -0.000000, B 16 W KT A 0x80000000
+2 + -2 = 0.000000, R 16 FHH KA 0x00000000
-2 + +2 = -0.000000, # B 16 H LXK A 0x80000000
$riscv64-unknown-elf-gcc cancel_to_zero.c -march=rv32imac -mabi=ilp32
$qemu-riscv32 a.out
+2 - +2 = 0.000000, #2216 FE LKA 0x00000000
-2 - -2 = 0.000000, 8 16 H#H| KT A 0x00000000
+2 + -2 = 0.000000, #8216 HH#H KT A 0x00000000
-2 + +2 = 0.000000, R 16 FHH KA 0x00000000
st 5 FERRIE, ARREEEER R 20, WLREAERSE 0, HACRER 0 25
#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;
LR E AN 0 BER
res = 1.0 / pO;
printf("+value / +0 = %f,\t% % 16 # KA 0x%08x\n", res, *(int*)&res);
res = -1.0 / nO0;
printf("-value / -0 = %f,\t%4 % 16 ## K4 0x%08x\n", res, *(int*)&res);
res = 1.0 / n0;
printf("+value / -0 = %f,\t%4 % 16 ##5K 74 0x%08x\n", res, *(int*)&res);
res = -1.0 / pO;
printf("-value / +0 = %f,\t% % 16 ##l5&Z 4 0x%08x\n", res, *(int*)&res);
printf("\n");
(T Igkss)
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return O;

IR

$riscv64-unknown-elf-gcc input_with_zero.c -march=rv32imac -mabi=ilp32 -mccrt
$gemu-riscv32 a.out

0.000000, #Z# 16 ##| KT H: 0x00000000

0.000000, %% 16 # 4|k 4 : 0x00000000

+value / -0 = -0.000000, B 16 FHH K7 A 0x80000000

-value / +0 = -0.000000, #2216 4| K7 A 0x80000000

+value / +0

-value / -0

$riscv64-unknown-elf-gcc input_with_zero.c -march=rv32imac -mabi=ilp32

$qemu-riscv32 a.out

+value / +0 = inf, R 16 4| KR A 0x7£800000
-value / -0 = inf, #B 16 HH| LXK A 0x7£800000
+value / -0 = -inf, 22 16 #4H| KA 0xf£800000
-value / +0 = -inf, 8 16 H#E| KT A 0xf£800000

13 C

ARERFN LR 900 RV GmiRdi I SCR) C ISP R, FEUSW I NE:

o FEEEHEELD

430 BRECERIEIT A

FEX SCRPR AR TR SR ) CPU (T gk C920 AL Bk CI06FDV) , Zfe il nl (A5 B FE kA fpl6
IR EAIZ . Al LRI AR R B E SR T B AT, DA 2B A R 1)

_fp16 foo(__fpl6 a, __fpl6 b)

return a + b;
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Shii pE object SO AT ICHTE

HERARFFAS A object SUPFALE AR MR R Y AT HAAT SCPF, object SUPFHAK) A2 AT DA 1 SEREAIA SCPFIR EHES I3 A1
(i, EREAmSZ

csky-elfabiv2-1d options input-file-list

Hore

options #EREE I
input-file-list i )% A object {4

AEA AT LA
o hofTiEdEE

o KRB, BB B AR A A B

o B iT ckmap F A A KB ARG N B 5

5.1 Ik
FE RS N AR P sz O (API, Application Programming Interface) fx# I F-Bt, ‘B NERSEMBIES

o SR —4l object SUMIYES, RIMRZE HARSCIHTRIE M — 30, —MPA” a7 MRS R4 -
o B WARCHEIESIAHRIR (DSO, Dynamic Shared Objects), fRFRILHINIGE, —fIA” s0” MR R4 -

5.1.1 PSRRI AR

o WASPERIAG SEB M A A object SUIF, FHHIT csky-elfabiv2-ar FT 4 s SO

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 SIESEERYEG MM gIRAS, BNk TT-shared -fPIC A B 3P
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$RE #HE object XHFAERTTHITIMH

csky-elfabiv2-gcc -shared -fPIC csky.c -o libcsky.so

5.1.2  BifEE

ARSI BN, ENTR a4 7 A A — RN, B libname].[a/so]. S5 AR 7 VA J& U5 e 101
I[name] FI-L [libpath]. H:#, libpath #& libname].[a/so] U FTAERIEAR .

Blan, R LA libesky.a, WFRERSINEEEET-lesky -L [libesky.a [13f12]

4> object SCIFARZ I E . BmBAFZ B, Sk fEL e

5.2 fRrSBE. BmBAE H bSO P A7 A5 )

I A e R ) AT RA T SR AR, 1 5.1 B

Object File A

File Header

Jtext section

.data section

.bss section

Object File B

File Header

text section

.data section

.bss section

Object File C

File Header

text section

.data section

.bss section

B 5.1 SRR R

Output File

File Header

/

\

VAN

b

VAN

/

\

P25 A4 A object SUIFHIFILBLA T

N TR A dl s A SCPEBHE R SRR T S, SRRSO THER A (Linker Seript) SR 5¢ X WOR E L5,

KAE 2.1
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Eld HERA T (linksript] $85E . WA ASEEBERIIAS, SRR & T BOA R SR A B B R, Rl )
B JE e b R Rk b, — R0 RSk AR R A R B 1 oK

— AT B BRI SO AR BR |

ENTRY (__start)

MEMORY
{
INST : ORIGIN = 0x00000000 , LENGTH = 0x00020000 /* ROM */
DATA : ORIGIN = 0x00400000 , LENGTH = 0x00004000 /* RAM */
EEPROM : ORIGIN = 0x00600000 , LENGTH = 0x00010000
}
PROVIDE (__stack = 0x00404000 - 0x8);
SECTIONS
{
.text @ {
. = ALIGN(0x4) ;
*crt0.o0(.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
}

HER A S R IR TE R B T AT SCPF R A B, 6 B T LA B F A SO e B A R TR B
(P AEA R B BEEE F AR S At bl btk 43> R0 bt A0 o 2 btk o o -

o MEMHLEE: VMA, Virtual Memory Address, /U snre iz 7 pobht
o Jm#kHhbk: LMA, Load Memory Address

RZBFOUT, VMA F1 LMA #—ef, (RAE— i ASKRGEH, R R icfE ROM 1 R4EH, LMA Fl
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VMA SRR $55%E BRSO B 5 A a0 B s .

L. ] MEMORY ZikaUE XN RIS, #anr

MEMORY
{
name [(attr)] : ORIGIN = origin, LENGTH = len

2. £ section FAX A “> [memory region]”, FgEkith By VMA, #U0F

section :
{
output-section-command

output-section-command

} [Dregion] [AT>1lma_region]

3. WUERNFRIAIRE, Sl By VMA A LMA A, WRAEFRE LMA, WI7E section Kk “AT>[memory

region]”

5.3 iliid ckmap AR H s ORI A7 Al R

TR 28 900 R THEEH BIA SR ZII6E

R A AR SR 2 A ) F AR SO R AR R AU — SERAi 5 5, AT DA T80 B4 B T -ckemap= i Hh SO 44]
A ckmap ST . ckmap RS LA IR AR

1. Section Cross References

BHIFTAI section Z[AJAIRIAI KA, HUIF

(IXfF A B ([Ec#]1) refers to ([XfF B 41) ([E 41) for [fF5 4]

XA 2 LRI AL, R A SUFRE—BG I T B X —BoE WS
2. Removing Unused input sections from the image

B9 A R ek i -ge-sections JEHBRIEL, #&=NunT:

Removing [B 41 ([X#4]1), ([A/N] bytes).

[number] unused seciton(s) (total [A/\] bytes) removed from the image.
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3. Image Symbol Table
IR A A A SRS, SRS RHhE. EwrE. Kb, IreBAmr, .

Local Symbols
Symbol Name Value Type Size Section

Global Symbols
Symbol Name Value Type Size Section

Hrr, Type B{EA AT ILF:

o w: Weak, Fif55

o d: Debug, —SJIATEMAIMFHIATS, 4. B4
« F: Function, %%

o f: filename, {4

e O: zero, bss BXHIfF5 44
4. Memory Map of the image
SR BARSCIFRIA FU L, i A SCPRBAE S S P N A Ry, A%sXanr

Image Entry point : [A D Hidt]

Region [WHFRHAM] (Base: [RIMIE], Size: [EFFA/N, Max: [HHFRKEHRAMED
Base Addr Size Type  Attr Idx Section Name Object
(A DR/ [RA] [E#] [BAR 5] [BAR K] [X 4]

BRI WA (Region) By ABRS LIHE EibRtgh, JHrp Type A VAR LA

o Code: fCTHEL

o Data: #dEEs

o PAD: Sy 7 X SR X

« LD_GEN: #a84 m Hiig

Attr AT LA

e RO: Read Only, HiE

e RW: Read Write, A5

5. Image component sizes

ST A ST R FAR ST B R, AT

Code RO Data RW Data ZI Data Debug Object Name
(RAGBEAAD] [REBEBEAN [(THEHEEAD] [bss BAN UARELEAD] HRAXIEA]
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YRR N 17

AT T BN AT T KB i s TR ISR NERFERE ,  LABAIL AL 1D RE BT A s«
REMEUTILAF

o KA SRR

o HEIEETILAC

o KA IR IXIE B0y Foh

6.1 (U K/hetEREILIt

G A AR X TR T ZMINIEAR, XA R A LERERE I (U PERE, A7 Le B i D AURS .

X LA B AR T S R E AR Z 18— L 5, A AR GE A AL AR PR RE BRI I, A I AU 38K T
LR IIREEARA RS RN BRI, PEREFTRESE S MR, Lo, S UL ImerPERER s, LRI IRIRE AN, &
HACH RS

BOATEOLE, Pkttt A AR, Wi, 7ERRATEOLT, kgl 2-00.
R R LS BRI BRI b S U M RE A S e -
-00 | -01 | -02 | -03

TRERBFMRAL R, -00 BHALitk, -03 2imtifk.
-Ofast
TE-O3 AL SRR L, 30— S84 W] GB3E ™ A% 15 5 AR HE 1 B S i Ak

RS S H AR AT 5 0 YA % L
-Os

1E-O2 AL BER E, PR IR AT, T BRI IMURS RN, A7 AT eI MM RER 5 2% -

N R LS AR AR B I RS LA AR O NP RERR A R e T -

-flto

FEBEREI AL, 2T RERS L L s il 2 R AR SR REA T RSN ) A
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6.2 fEEH LAt

Link Time Optimization(LTO) {if§ gec BEGEHNA: U LRSS (GIMPLE) fEAG3IRAL b, XFFRREas4 i
0 PR BTG M — AR A SR AT 0L . gee 248 GIMPLE #i i 3.0 SCEER—/ MR section H, 243X 86 0 S {4t
E—RAEHE, SRR SR E TR X SRR section HE R, XL FE, TLALER RIS HIWTIX ORI [R] 05
KEFR, WNMIEHEZMMAL. 26, DLNEMHA C RIS foo.c Fil bar.c AT, foo.c #1 main s T foo b
., foo PR T bar.c ¥ bar BREL, M bar MU R R BRAYINEIZE:

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;
}

LT R A T - flto SEIUOR AT A SRR LA IO RE , TR, FRATTUAEAR T Ga 3% o AR B 122 oy 050 P 12800
-

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 Hh R H R LI T 2

csky-elfabiv2-gcc -o myprog -flto -02 foo.c bar.c

AERXAGITH PSSO R A EA I, AESCA G LTO BfEoL T, foo BRELIA bar %Y Sl 4 UAD :

foo:
push

bsr

pop

main:
push
movi , 3

movi , 12

(@3

E?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 159




@ F4F EAE it

(8 L)

bsr

pop

MAEIFE LTO MALRIfE DL T, main BECRTTZII foo eRELFIVM bar pRAEL, T2 EHIR B TIAR) RS R
R, FEIFE LTO KR OL T 18 LA S 4T -

bar.constprop.0:
movi , 15

rts

main:
push

bsr

pop

6.3 PRSI PR L AR S

DAL AR 5 A — M, FrARNIFER E R 0L T, fe 2P i o he . il e u b ACR A, ik
Se AL PEREXS LA i i 45 R A —FE .

—MRYL, iFEII-O0 Fréidt th R AU SR RAY X R iR ERIRY , A A ) AU 5 4 RS ELHENS 1 21 A
KRIPRACHD b BEE VUGB R, i A e A G5 DA QR P ok AR B SR AT, PR B IR R AL IS ARRS , A
SOAOHE IR BRI . IR P T DR B S FE 28, FEAEEIN-00 MOLT, W AR LAkt mi-Og Rtk
RS, RIS 5 IR SR E T .

6.4 fURSIEALEEIX
AU TN SR T R T FHR, ITHRS C. Ot (TSR TTAERIRE . BRI\ R B
AATELE IR LA -

o PAFRIAREHEAC
o PRIRREIMRAC
o WY B SAAEE

6.4.1 FEARSEIARMRAL

TR ZER L P LU WL —Z58 5, KRB BB SRR FE X LU AR L, R DR 2] psf i) L AR BB FRBE 76
FER R Ty

GIGFREER IR, LIS U0 g ) -
o FEHTRTER R 25 P
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St
ot
$
o

o fEFMEAITEE 0
o fHfIZ5%% unsigned int 1YITEES
o MR EHT 0

PR BT 0! BIERNEE, ARSI AR, FTLAR L, G B0z R A AR T — 2%
jbnez L4 HE AR E UL I TIRE , A N2 T FR 2 MRS, JEB (cmp), SRIGFHBEES (jbf):

csky-elfabiv2-gcc -0s -S loop.c

. HHGER:

int facti(int n)

{
int i, fact = 1;
for (i = 1; i <= n; i++)
fact *= i;
return (fact);
}
factl:
movi , 1
mov ,
.L2:
cmplt s
jbf
mov ,
rts
.L3:
mult . s
addi , , 1
jbr
o ABIEHE:

int fact2(int n)

{
unsigned int i, fact = 1;
for (i =n; i !'= 0; i--)
fact *= i;
return (fact);
}
fact2:

mov s
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(8 L)
movi , 1
.L2:
jbnez s
rts
.L3:
mult . s
subi . , 1
jbr

6.4.2 FHIAIHEAL

AL PURTITS , WTARERITERE, (EURACR AR R — 2. JRIRETIT)S, SBUMEERIIRAL, MR At
DT BRERR Y SCIET . — SSRGS, SWCTRRTIT, TR IR R . FERARZ-O3 fE0LT, TR IR
BABRM, HAOLT, &2 P 3 IR

TP BT A GRS WIS, FEIEFRRITR LT, RSB R PERESRE, —IREREOLTE, a2
FIPERER LARPR A RIT A A, ER SRl 4 AR i R

csky-elfabiv2-gcc -0s -S loop.c

o TEHAETT:

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 . s
.L2:
cmpne ,
jbt
rts
.L3:
1d.b , (a2, 0)
st.b , (a1, 0)

E?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 162
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(8 b))
addi s 1
addi ) 1
jbr
. (EERREIT:
int countbit2(unsigned int n, char *d, char *s)
{
int bits = 0;
while (n != 0)
{
d[bits+0] s[bits+0];
d[bits+1] s[bits+1];
d[bits+2] s[bits+2];
d[bits+3] s[bits+3];
bits += 4;
n -= 4;
}
return bits;
}
countbit?2:
movi , O
.L2:
cmpne s
jbt
rts
.L3:
1d.b , ( 0)
st.b , ( 0)
1d.b , ( D)
st.b , ( 1)
1d.b , ( 2)
st.b , ( 2)
1d.b , ( 3)
st.b , ( 3)
addi s 4
addi ,
addi s 4
jbr
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6.4.3 WL MBS ELE

T RS EIN G R TR B DR LA :

TE abiv2 T, HREH 4 MERESEEA AR, AR THFESENELT, &7 4 MRS5S, Hit, 7
PR A OUT , RATRRSEIA L, el AR M GER P, FRERCR.

TE CH++ R, AEESEEREHY this 852 E r0 £, HILSEF RSN D—14.

A RIS EOLE| ARG, SRS BRI R, RS AR SR T SR R . IR T
FATER AN

o JHAME A long long BBKSHL, B b 2 MR

o TEM AR SAEOLT, ZgAME A double 2B S4L .
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BLE R

ARENFH ZANRAFZARPEFE SRR, FEAEUNNE:
o IMEFAE

o Volatile 3 % iF AL #0h

o FHHARAYILA

o inline Fi%

o WHFEE (Memory Barriers)
o WEFoFEL Section K91

o BRAL. HIEIE T F| e xt bk
o GERTIRAF

o B CHEZAFEM NI E A
o M Kny ABI 3£

o HIEERBRYIETF M

o LA NHLC %

7.1 MRS

SMBEFFAF E HBR VIR AUERPEIT RH E B B 57, i T ER— ekt (LB S udmias i), A4&r]
AN RIH I RT3, ARE BT o i e — BN 0 B R«

7.1.1  AMEHFAE A
AN AT C 55 TR ML T3S, B RS AT AL SR, IR BB A L B 1T S5 2
SARH, (AR B B . PR

LB MRS, EAMRE SCA volatile JEA, I 4 AT SN AT A7 AR 1B 1 L const JBIE, fIRHZAAAT
He A BRI, MRS AR, MRS SIRE L EE.

#define __I wolatile const
#define __0 wolatile
#define __I0 wolatile
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2. JE MM Ar s A AR Y R B 2ty R BENTA R 1O M 2edy . Blan:

typedef struct {

__TI uint32_t RXD;

__0 uint32_t TXD;

__I0 uint32_t STATUS;
__I uint32 RESERVERD[5];

}Device_Uart_Type;

3. SN A BAER, i

#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. B ERRZ G, AT DAERE R TS X R AN A A A 1. Bl

Receive_buf [0] = SOC_UARTO->RXD;
SOC_UARTO->TXD Receive_buf [0];
While (! (SOC_UARTO->STATUS & UART_SENT_BIT));

B4k, PTATASE 44 SOC_UARTO->TXD i Xy Uart0_ TXD, LAy F7ER SO S 2 AR 1

7.1.2 AR fE

SN FF AT AR B S PR AR A F I RER Y, IO T TS A fras, nlalad 25 F G sk s o
BAAFA IR, MRS MR, FER I A DA TR TR TR S A (R R A MR AR I A
Bl

/fmmmmmm e SPI #H| %54 0
typedef volatile union {
unsigned int Word;

struct {

unsigned DSS
unsigned FRF

unsigned SPO
unsigned SPH

0 = =N D

unsigned SCR
unsigned :16;
} Bits;
} SPI_CRO_STR;
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(8 b))
#define HMS_SPI_BASE 0x40003800
#define _SPI_CRO *(SPI_CRO_STR *) (HMS_SPI_BASE + 0z000) //SPI Control Register O
#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 = 0;
SPI_CRO_SPH = 0; //SPI mode 00
SPI_CRO_SCR = 0; //clock post-scaler=1
}

7.1.3 -fstrict-volatile-bitfields BEM

[ T HEE XERIEHN_F volatile, #8K ZH01F I T IR S BV B AR i i3k B _|-fstrict-volatile-bitfileds 3287 S A5 3E AR A%,
M FE 4% HR word A/ NS B R B 6 3

7.2 Volatile X4PEIALIIES ]

(1) A& IR 1AL B AT A7 O

USRI LA Volatile, 25628 S BLR S REVCIESE M T VCRA L, IEAMI A E R RO LR 227
T UM B P75 BEB. Volatile RO RE A AESNIRERUE , SUCHORARTR AR AP, DA%
BRI R AL

(2) FHRAIE . HREAFEHIL.

G AR BRI T AT R . B AEREA T O . W BB S UL, b IRpE . URRFA
LK LA, Wil Volatile SEHERAE IMMULIILAL, BIANNRAIARS, if AL —H AH.

Volatile int i = 1;
if (1)

7.3 B

1E cf/c++ i, FRBUBEMIN, T AGRAF AR B Py :
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L JEifAcst. mT A ict AR, AR EAREEN A, HRAE X AT RS .

2. WIS BT R MBI S BRCER R T S A B B h T SRR, — MES T Ir A 2 A
AR, NS B S Ao AR 0 28, KRS RS — st , etk T,

3. EERCATAR A B R T o A SRR MR (57 58 R T A7 A 1R MU ) AP A7 e O G2 S8, IR MMEAFRRTERR b, BN
TERT 8 FAH AR ZHL

4. FAFARIEORMIMEL . TR AFAFAR FOR AT SRR, DRI X 30000 25 A st R A R 1Y S A B B At
JEORMELARR , FERCIR I B B0 [0] 3 R 402 T PR IO (AR A BT A5 -

5. BRRH IR [ Lk

6. PR LAJLRZAN, QUREEH T alloc() %k, tadetlrh b l—anmr.

— B OLT, ARMEMTHR IR DL, PO AR I RO 2 B AR e I AT AR [ AR AR A . DA @Al TR
A R BE R 3 -

L. i@l Hi-fstack-usage, =" RN su BSCHF, WTARKRIIR/D.

2. I —callgraph, 27" /E—A> html SCfF, ATABKREIR/N.

3. RESBUE— MO E A L (watchpoint ), WIZE A HI§IL.

N T RATRERIAE A, ATRALERE PP R oK, —Bodad AR 7 ik ek :
L. 3BEG R R AR R A M R R A AL

2. EEGLIBIA R .

3. ERBNAEE T Z A .

4. PSR A TS LA R A A ek s SR

7.4 inline pR%L
inline FECE —FHRERUET D IBAIMERERY 7. GCC W PAIE T “inline” 48 XHIATE A Ra8 5 NI A R AL,
{ER A NI i e DR s 40, ] DA T MY ¢ BRI inline pR SR ] IR o

inline PRI & SCIBH SOMCTESRSCHE T, PR s e O A N IR RR RS, 5 ZERNTE R AOE LR NS, PRI inline b
A PRSI 2% R B VR P A B [ — SO, AE(T% inline sREUR K SUIFRLETEN

7.4.1 WK

7EH inline PRECA S 4#TH]H “inline”, WNSRE C90, NIfEH “_ inline | HAKE XAUNF:

inline int funi(int x,int y)
{
return x+y;

}

int fun2 (int xx,int yy)
{

(TR
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(8 L)

return 2+funi(2,6);
}

7.4.2  SailAIR

Y GCC AWIRALAT R B i, TLAGE R R IE A “always_inline” EATHRHINME, RAARSBIUNT:

inline void foo (const char) __attribute__((always_inline));

7.4.3 inline PRECAMNEIRTIRIRSIE]

4 C T AL — 8 inline sRECE SCMIANTRBOE SIS, i ae Hk$% inline sEAAUAD

7.5 WAEPERE (Memory Barriers)

WAFBREER S, /2 CPU SZIFARTEXT AP BEALUT T OB R ) — AN R, RSS2 TR T B S B A T
JEA AT AT IR IAAT IR 2 5 (R A

1E CSKY i, AP SCHURE T B, BRSOt — BONIRIC A 452, R LA :

#define MEMORY_BARRIER __asm ("":::"memory");

7.6 TS HIREr Section MR E

AZ AR ECES AT LA ST gee 1) section J&E 4 \T FFFE N section, TR 7k @4 AS AT R AR 8 iR B
RSN attribute_ ((section ( “< B4 > ), WIBZUNT LG,

e B EF e section

extern void foobar (void) __attribute__ ((section (".bar")));

e B FIFE section

char stack[10000] __attribute__ ((section (".STACK"))) = { 0 };

7.7 BB B S ik

R oK BRI R 5 R B 248 X Mk p) 5 3 -

1. SR s Bt 46 2 B RF5R Y section, J5¥EILE & 42334 Section 4945 %
2. SRIGTEEERENT, B AS, K section FEEBIAIN AGHNE, iR ARAL B . Bk BE B AR P a9 N B B
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T30, TR stack $5 B HiAE 0x500000,

BtE HEER

char stack[10000] __attribute__ ((section (".STACK"))) = { 0 };

o GEBEMIAMEY, 7 MEMORY Wy INNAERX S STACKR, 17 SECTIONS #¥% STACK Eifs&%| STACKR

X3

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)

3

*crt0.o0(.exp_table)

*(.text*)

. = ALIGN (0x10) ;

} > INST
.stack : {
. = ALIGN(0x4) ;
*(.STACK)
} > STACKR
.rodata : {
. = ALIGN(0x4)
*(.rdatax*)
. = ALIGN(0x10)
} > DATA
.data : {
. = ALIGN(0x4)
*(.datax*)
. = ALIGN(0x10)
} > DATA
.bss : {
. = ALIGN(0x4)
*(.bss*)
* (COMMON)

>

>

3

>

3
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(8 L)

. = ALIGN(0x10) ;
} > DATA

7.8 GERHEELE

1E—2E MCU YR, P2 [ 0] B — B 6] . — 2877 53 HUAR i — B s O AR R AR IR B — 2 1Y
SR (CHAAHE I I (AR AT I AR BORAT ), SR AU AT DA Bl

L BAELCRER, —BICHR S8, (A S il BB BRI, AT IA I R

2. I RIS ) 2 I8 24 2 P DI A BTN [ T A A2 Ak

3. ARIT AR N A AR

TR AR J7 3k :

g EER R KL, 4N delay_us(int val), PXeREHTC A WAL AN TS, PART IR g LA s 52
Wi FERRTER AN delay us BRECH T RAKREE 4 BT R GEH) TASRAORTARIATIIR 04, T @A [ R TR

R ARG LR Z 20Mhz, 801 HYAELR pREC AT #4 F 7 AL 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

7.9 A C ifHE bR A G i

AT A TSI ZERRN:, 704800 CSKY “FEIRHH C IBS R, SRR A scanf Fl%H 4L printf
Sl TR AL fgete I fpute HeSCEUFH R 4 A S I BhRE , MR S F & RIEYE. I PFEF R RIHE, G
B, WIFRZHRALH B 2 LY fgete M fpute FREL.

ﬁ?"ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 171




@ F4F EtE HEES

7.10 AR ABI fiiR

YRGB C S ARSI TIT AR, SRS ZEC0N HRE R —BE il 1, %% D U] T SR iE
R EE AT AERL . AR EA 4348~ CSKY ABI H e AHI S AU AR B ) %3265 3R ] R LA

7.10.1 BB ALS

HeIB I SR AWIRR, — P2 BEALAREA (char, short, int, long 45), F3Ah—Fld RERA (Kdl, 45k,
R MTRARHWSEEE TGS CSKY B RARF @t f#ZE AL (F=0R) .

BT RN, csky RIMIEGNK/MET 32 (Lp AL AT T8, BEHR/NT DI E— A~ 32 fi
W 2rfiae . a0 CSKY ABI ALEALERIUAR/MET 4 P SHRER [ A fidr 10-r3 Lk, I F A H A S AL
Fetli (stack slot) FEATHEE. PAUIT RS R Bl

void bar(char ch, short sh, int i, long 1, int reml)
{
int res = ch + sh + i + 1 + reml;

}

ch, sh, i, IRRRAFHCLE 10, 11, r2, r3(HU144 a0, al, a2, a3) AFf7de, reml REEATHUE sp-8 PAE (L B A HAE .

7.10.2  pREORIMINE T4

ABI Fr 1 HLE MRERLIE R R (callee) KR Z AN, BALE T UNMT M R L (callee) At BB, %L AERR 24
T e BRI A R R P — Bt SC B R R A I ABT LTRSS B ) R B AR I E (07 (x0/r1) BB AR (stack
slot) 1. WIHHIF:

int bar(int a, int b)
{

return a + b;

}

EARACH PR [ ELRF STRCEAE 10 ARfEaR R, R TR B

MR R BGR B R A RBUAER, a1, —NMRKRINEMERELL, L csky F51 CPU Hl 2 fids LA UL E B R
23 ()R (AL . A0 BT

type struct
{

int

o M

int

int

(¢}

int

Q

int e;

}St;

(TR
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(8 L)

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 PR T R AR AR HEA @A, ARYE CSKY ABL ALEER ML, SR ISZUAR [RMERE 2 (1 i) i i
WL B B, B BCN IR MHMEAE S H e R R A T il —Bes vl AR JERF% BEAS TR A 1 ik VA o 200
B — SR AR REL, B ek B RSB T . ARz RS C A= ARSI T i

type struct
{
int a;
int b;
int c;
int d;
int e;
}St;

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;

7.11 NP
AF AR N T A R A LR, FIEA volatile FREASCIIAS B, fEZAE5 9T, CSKY (KRN
FHRHEET idly4 $842BERCTIT
7.11.1 flil] volatile [F2B72% 5

IR AR, G SRR AR FE LR, GUNTER N 35T, SR i o I e 55 1 7 ol 21 o
Ja, AEEHEAEIL buffer 1, IFHE N 4)RAE  Received flag A FAEFRALEE; TR PR M SEUZAL B, 243%
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ARTRRCE LA, DU AR B R K2 A BRI buffer FRIgEC . AR 20 T %A RS BRI, LRl
AR T, R R B S BUS R P AP ASEABER . 22X HE?

FADRB ST IEN, — 2R R IFEE SN2 5, ik TR IR BB — N =SR], A HYE R
FEzsta)e 2 HTE C B R (BER) AR, i THE A TR AfARE 4, Z3RIBUE S N A =S ) (.
BFAVE CiEFHEEGFEFERER, AR BRI AR P ROER, i TR XA L ? AT R
o, ShE—5% C ISR NS, RORZMATFIE: JPRIRRTEOLT , gk U™k — Ui
FPIRE 4 JETERS & — B FOR I T BRI, PO IR M AT ERTCT , A AR R A 2GR -

NPT ERBEATC RN SLE? AR volatile T MM AR (Received_flag) , AiPERHEA A
WP RBP4, O R (0 T35

7.11.2 ZATLSGafib A w ) b
TERFMES (AR o, W09 Wk A B, S 2T 45 SR i oA S B WU, o CSKY (R & %5
W, N PR TR0 S (dlyd), FITFIE 5

idly4 (FEDIREE AR, %S5 IAT)E, FURTEVY 245 RATAO I RERE BT BT, ATl A e,
FbRGAL (C0r), BRI AR A . BT :

bmaski rl, 32 ) BB all 1’ s HE

lrw r2, Semaphore ; REAF PR S 2454

idly4 ; TR B 4 T34 T

ld.w r3,(r2,0) s NAFEHERESE

bt Sequence_failed ; mERE (T#h)

or rl,rl ; No-Op

st.w r1,(r2,0) ; (id) Set semaphore to all 1’ s
bt Semaphore_corrupted ; MERHEE LT LKA (k)

cmpnei r3,0 ; FEENR

7.12 A EBARRSIR T E S

1t BootLoader ", il B — B AUR MAF MBI IROZ B a7 o b, FFBbAE B MuhE; fE—2 5T, FHHE
MR, HBEEAAT, XL LA 2 B B RS AT .

1E CSKY (ARG H, mT2iEinK Mg B alie, FroAMIRERIER, FEEE CPU Cache FINAFAAE 2L
A, BMEMGE L AT 2HE D Cache W% Clear FINTY, [FI} Invalid I Cache M NZE, A REMUR IS I BREE AT .

7.13 MRS

2% CPU T HEEMNIIL AR TG GNU gee BHEATEL, PAFAASARIEY], WA ZE 800 51454
250, (HRIRER TEEILNE T 28k 900 &5,
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7.13.1 asm K3,

B “asm” SCHETHE G015 5 % B R IR B -
asm BEAEAAR AT

asm ( “assembly code” );

2

/% B or1 FEHERS r0 */

asm volatile ("mov r0, ri");

/* BEWRILE */

asm volatile ("mov r0O, ri\mmov ril, r0");

/% BEWRIL G, SHERTEM\t AR REELET ~/

asm volatile ("mov r0O, ri\n\tmov ril, r0");

SRS P RIS AR e T R g

o TRSUAIEAEG S HL
o ACREEHIROEE 5, IRARAUE AT 0 il i = DR —A7 . TN, DA w4 B i g
A, EAEITERS .

B AN PR S S T S asm BOP RIS, F AR EA T RS AR BRI (U . 5%
IC 4T = 15 AL B — 4T T —— PR S & TP 4T

i WIRASRAIRR AL, ATV volatile B I 25E4L, B asm volatile ( “assembly code” ).
EHALA, (LA FEFEIR, FTAATAHO 200 P2 volatile.,

7.13.2 P i asm KA
HAN asm AR AL ORI 2, (HEh KRR E:

o A R AE AN EERL TR ¢ ReFRY A RAEE .
o WAUBCHTE A PHRIE S ARAS TS L SO AT AT B A7 S L

gee HiEAHENL asm By A% ZORNE DI PLX L. asm " JEACAHE AT -
asm ( “assembly code” : output locations : input operands : changed registers);
XA 4 DR AR, RSk

o L4 LR (assembly code): i fFIIEA asm #%zCHH [E AYTEEAY N #9010

o HiHAIE (output locations): AL RIS UAD ) it (ELA S A e M AP OL B B 2, Mo s J s sl A i Aokl
$1a
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o FABRAERC (input operands): AL P RIS FUAD I A MBI 23 A7 S M AP OL BB 2, R0l : J 2 ol A i Aokl
d1a

o MBS (changed registers): IBAUAD A AL ILAB AT A7 145112
TEYJ# asm KU, @A X SEE AR A Lo IR o AR A A Fi H L, XSRS, EZ

JURE A B A2 AT A ARVE RN BRI . R AL e (U A e Sh A A (e, IR AT AR S E S o 2
Bl

int a=10, b;

asm volatile ("mov ril, %1\n\t"
"mov %0, ri"
: "=r"(b)
: "r(a)

. "r1");

7.13.2.1 AR A A T

i N E R (E S R AR U2
“constraint” (variable)

Hrr variable 2T HEIN ¢ &, YR asm #2000, {228 28T A . constraint 2 LHAF &1
TAEMPE (W AME) S NI EAA R (S T4iE) . e G BT P i 2N E .

AFCR PRI, FEIL: gee 29 RABK KA
BT IXEAR AL, AR U E N ARB IR, BRI R amitd i i e, PRI gec B IR AT

R YU (constraint)” W DA AR AR BTN N F7e, (HIFASEE C BT 20 EitfTRam 2
¥, WMELFE E906P )

static short MAX16(short *a, short *b)
{
short __result;
(
"#MAXW select the bigger one from 2 reg\n\t"
"maxw %0, %1, %2\n\t"
: "=r"(__result)
: "r"(*a), "r"(*b)
)5

return __result;

__asm

X B A F SRS short HEYERME, fEEAE a Ml b TEWNIKIL G HHCA A7 5§ R R A e v, A
SRS OURIE a. b AR 16 A AL, MHFEAL (T 32 (LRGER 16 i, 64 (i ARG 48 fi2) AT A% X (undefined)
RS HTBE FIARISRER A, AN ac b 7E C ifF 2 kT B, Buchin T RD:

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 176




@ F4F EtE HEES

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)*b)
);

return __result;

ﬁﬁl‘ﬁ 2.1 Copyright © 2021 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 177




ANEL R T HANEH

BT gt gnan. fEEdy. Wik, AR T REEC SR ik TR

o **addr2line - HLAREL IS HORTAERG 51T S04 AT 5
o FFoar - Q. ZUCHHRIGEHASE (archive).

o *Fchfilt - PTG O+ B HBHFS 4.

o **gprof - WRFRFAHT (profiling) {5 4..

o R - g HARSCE AT

» *-*-objcopy - S HIFEEAL B AR

o *-*-objdump - 275 HARSCFRIE R .

o **ranlib - RS (archive) A RINAHIZT .

« **readelf - B{5E ELF #3CA0 HARSCIFIIF .

o *Fosize - BB H BRSBTS PRI BORD

o FFostrings - G SCPEITE I AT ED AT ER

o *strip - B H RS IAFSER, BN,

REET R TR LR AF B, THAZRPA/NT A T H A TA:

o ELF S HH% A2 8098 F fo i 7

o bin = hex XA M7 X,

8.1 ELF P4 MG B fsbr
ELF f4El ELF (Executable and Linkable Format) #&=Ci H R 30:, wIPAMEE *-*-readelf th S EFHH XEE,
AN R AT R AR S R A B
1. -S

BT B R, HalanE

Section Headers:
[Nr] Name Type Addr Off Size ES Flg Lk Inf Al
[ o] NULL 00000000 000000 000000 00 0 0 O




(@ FsLE BN\E —HTEGER

(&:.170)
[ 1] .text PROGBITS 00000000 001000 0022cO 00 AX O O 1024
[ 2] .rodata PROGBITS 00400000 004000 000550 0O A O O 4
[ 3] .data PROGBITS 00400550 004550 000230 00O WA O O 4
[ 4] .bss NOBITS 00400780 004780 000090 00 WA O O 4
Hrr,

o Name: B
o Type: BZA, BRI T PR
— NOBITS: U A TEAE BT EAE, — . bss BfZead
— PROGBITS: 5 NOBITS X, 763CHEGFIFESE, K bss Bz S A IS BERIBOE BE— s j2 34
Bt
— SYMTAB: #f5%, —/itjd.symtab B2
— STRTAB: Ff5Hi%, Bt strtab Bz
o Addr: BRIGBITHIAE
o Off: BAESCIF I RS
o Size: BRI, BALH byte
o Flg: BB, BrE WEW TR
W: Write, A5
— A: Alloc, HUATHITR TSN
— X: Execute, W[{fTHI
— M: Merge, FEHARARAAGIN, I B S 20lEH EGH B
— S: Strings, BNARZTITEH
o Al BXIFFEOR, BUZCH byte

2. -1

BRRE Sk (program header) {5, A#XWIF:

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 Sections...

00 .text

01 .rodata .data .bss

i) program ;224> section BRI, J&T[Fl—4> program IR MENE. AR FIATIG, SCPFREPA program
K EANE IR NAE Y . Program £ANFBEH &7 SLITE -

o Type: program Z5#!, —f&#il LOAD, 3R program FREN# 3| NAE
o Offset: program 7£ {4 H )WL
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o VirtAddr: program [{iZf7HuhE
o PhysAddr: program [F)il#khhk
o FileSiz: program 7E3C{4H AR/
e MemSiz: program HIZEZ| HAEHI I/
o Flg: program J&?:, HLAFJLFMA
— R: Readable, W)
— E: Executable, AT
— W: Writable, W5

o Align: program fyxfH Bk
3. -s

BRBEFPAFSE, T

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

XA LR A AF S AR S A R R, BEMEAF B S ST

o Value: Ff5fyHiht
o Size: fFSHIIUN (Hn s $EF A B R/N)
o Type: fF58R, FANIUFHE RAYHE
— FUNC: H%4
— OBJECT: ZH#
— FILE: ({4
— NOTYPE: ¥AFHIRMIG S
« Bind: fFSMEREGERE, AL FIURE LI E
— LOCAL: AHf55
— GLOBAL: £ )55, AT AT
— WEAK: $f§%5

* Name: 55475k

8.2 bin Ml hex Cfk LK IR

Bin SCPFRR B HISCHE, WA ARID . R AR A B I AN B HUE TG, AR R Rz, W R
AR TN AT . Bin SCAFRT DA AL ELE SCPFR3E],
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*-x-objcopy -0 binary [# A\ ELF X #f] [## bin X#]

Hex SCUF2HON THARRF S8R A A it 2] ROM. EPROM, WILAME#44L bin SUAFRE], Ard 4R

*—%-objcopy -I binary -0 [#rH# bin >X#F] [#r A\ hex X ]
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9.1

9.1.1 CSKY AREHHIELR

gee ZPRAINRY

Y9R | iR

B 10 - x7 {7

B 10 - r15 FFfds

B o F A

B hi 53 lo Ffids

B lo H 774

B hi iy

i vector Z¥ff7s

i sp B fEdn

9.1.2 RISC-V RRLHAHILN

#3R

it

ERFREFER

12 (A5 SRR

BUE

5 PLTCAT 5L R

LRl

eI A g R A A ik

9.1.3 gcc ALY

i

AR N AP B

(S PAEAR ] 43 ) 3 A7

(1 S B AL

(AT A T PR A e B A A

182



@ Fi 7

BAE ER
9.1.4 gcc B EMFT

RS | iR

+ ] DA 5 AR AR

= HAES ABAEEL

% WSRANEE BRI 18] T ARSI

& T NI BR BT B T, AT DA s T 8 ) A
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