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2.1

RY%wE: AN1132

Zidian &R

Zidian /& G32R5xx FRFISER%H] MCU BiH— B8 RiE 0%, meARde

PERE .

uﬂf
£
4
[
i
&

ICAU 5 FCAU

Zidian 7E#AFHEN “driverlib/<device>/driverlib/zidian_cde.h” 5 “zidian_math.h” 2##.
G32R501 5 G32R502 HISLSCHEWAFAMME: FAniE (FCAU) Wildts; BEm
(ICAU) fe 11T, MR FHE i ®ts 1 %, TP N8t H 5 F B Sk Se A 2%
%o

PEBA: £ 1 IKIEIT SDK ks Forn“A SDK EEIRMZAR/Z". fE 182407 LUEEE F- M.

KM 1 Zidian H R D SCRE IR GZ 8050

FF5 ThREHR RERKS | L3F G32R501 G32R502
X X “sinpuf32” / “sin” / “cospuf32” /
1 FCAU [E3% | £ v v
“cos”; “ZIDIAN_FCAU” | “sinf’/“cosf”
. “atan” / “atan2” | “quadf32” /
2 FCAU &iIED) \ \
“divf32_atan2”; “atanf’/“atan2f’
5 FCAU 5 [ ik | 2w 44 “sqrtf32” / “divf32” / “mpy2pif32” J J
i / “div2pif32”; “sqrtf’
N “SINPUF32” / “COSPUF32" /
4 VCX 4 Bhic % \ \
“ATANPUF32” / “SQRTF32” %
. VCX C 4% (502 “sinpu” / “cospu” / “atanpu” / “sqrt’ / “div” / “qua J
EZD) d %
6 CRC (“zidian_cde.h” 7%) “crc8l/h”. “crc16p1l/h”, “crc16p2l/h”. “crc32l/h” \ \
CRC (“zidian_math.h”
7 o “crc8I32”...“crc32h32” — \
WIS
o “dive4re” / “dive4uu” / “dive4iu”
8 64 iRy — \
/ “dive4ii’; “dive464”
9 CX2 & 1 Bx “tas” /| “rstatus” / “wstatus” / “neg” \ —
10 CX3 F ALk “sh1add” / “sh1sub” (12 /™) v —
11 CX3D W | kK “hstas” / “hstsa” / “Istas” / “Istsa” / “max” v —
12 CX3DA frig# “hbitsel” \ —
o “VITBM2” /| “VITBM3” / “VITDHADDSUB”
13 FFT / WAL G % . v —
/ “VITDL” / “VITLSEL” / “VTRACE” %
N . “YCADD” / “vCSUB” / “VCMPY” [ “WVCMAC”
14 RIS IV VS N _

/ “WCDADD16" / “VCDSUB16” 4§
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2.3
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G32R501 / G32R502 ZRE g

® FCAU (F/) WiadtA: THE X “ZIDIAN_FCAU” J:f1? “zidian_math.h” J5,
“sinf’/“cosf’/“atanf’/*atan2f’/*sqrtf” 7] F5E (43 Zidian H0iES2HL .

® G32R501 BEME AR SIMD/FFT/ E%: “zidian_cde.h” 424t CX3/CX3D (4
“sh1add’. “hstas’. “max’) LK “VCMPY”. “VCADD’. “VITBM” % 4i%:, e FFT.
SR 7S 5.

® G32R502 %4i SDK A#ft FFT/ S¥ZEE%E: 502 (1 “zidian_cde.h"¥F “sh1add”.
“hstas”. “max”’, & H “VCMPY"/“VCADD’/*VITBM” %455 . #% SIMD [ FFT. &
Hos S, Aeete 501 B A Lidg:; EMAS @R, SRR AH EX
Fr.

® G32R502 BEME L CRC 5 64 hifrEs: Wil “zidian_cde.h” ¥4 “crc® %
i 502 7 “zidian_math.h” 33 “crc*32”, FF$Efft “dive4*™ / “dive4*64”,

o [REFWIMFENTFF: 501 A “driverlib/g32r501/driverlib/zidian_*.h"; 502 F
“driverlib/g32r502/driverlib/zidian_*.h". A~EIEH .

f£ G32RS5xx 1, HAFJETHIE LY 7> NPiZk: CDE 5 FPCDE.

TFP e CDE 84, fRAMRMEEAFAR, HTRSBECSH TR . XA EEH M
TG (ICAU) . B ERBEAR:

® G32R501: & CRC %, LLKIEIE SIMD MR Ao, WK, FFT/ SHMXREHE (&
1 9~14 17)

® G32R502: & CRC %5 64 fifriktude: A&EMK 1 o FFT/ B4 / CX3-CX3D 5%

Ve

/g

X TP FPCDE R4, fRABMEFAFFAS, HTRET ISR, SF= MRk, T
MW BRiESE . IXHBEFRATE M MER I (FCAU) , G32R501 5 G32R502 3¢ (I
Fokx 1 1~5 11 .

CDE HE R

Bt ¥ CDE bR N BERESI N, EN Arm CiEST BRI —884r, #k& 2 FIEM 35IHT
Zidian SCHEI N B R AL

R 2 ICAU LN B

B[Nt WERH
uint32_t __arm_cx2 (int coproc, uint32_t n,
CX2
uint32_t imm» ;
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1H&RA WE R

uint32_t __arm_cx2a (int coproc,
CX2A
uinté4_t acc, uint32_t n, uint32_t imm) ;

uinté4_t __arm_cx2da (int coproc,
CX2DA

uinté4_t acc, uint32_t n, uint32_t imm) ;

ox3 uint32_t __arm_cx3 (int coproc, uint32_t n,
uint32_t m, uint32_t imm) ;

uinté4_t __ arm_cx3d (int coproc, uint32_t n,
CX3D
uint32_t m, uint32_t imm) ;

uint64_t __ arm_cx3da (int coproc,

CX3DA uint64_t acc, uint32_t n, uint32_t m,
uint32_t imm) ;
uint32_t __arm_cx2 (int coproc, uint32_t n,
CX2
uint32_t imm) ;
s 3 FCAU RPN B AL
e Nt WE R
uint32_t __arm_vex2 (int coproc, uint32_t n,
VCX2
uint32_t imm» ;
uint32_t __arm_vex3 (int coproc, uint32_t n,
VCX3
uint32_t m, uint32_t imm) ;

MBI e N B R, G32R5xx fE Zidian F X Seg S HEAT T E i 4. FA& 4 LLVCX3 154N
W, %% Zidian FEF a4 1) VCX3 ¥,

Fh 4 VCX3 Ein Rl

4 ZidianF#%k
VCX3 0, Sd, Sn, Sm, #0x0

DIVF32 Sd, Sn, Sm

VCX3 0, Sd, Sn, Sm, #0x1 QUADF32 Sd, Sn, Sm

VCX3 0, Sd, Sn, Sm, #0x2

DIVF32_ATAN2 Sd, Sn
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3  fEH Zidian IEEE

3.1 zidian_math.h

1E M zidian_cde.h”d, i 72 L7 SO0 N B R BT T BB 4 . # RE 2AE driverlib
i H Zidian 347 & MR BO T I8, WA E S zidian_math.h”, BA&iE WL [driverlib

454 Zidian fnigiz ] — 5.

S Azidian_math.h™ I EECE BREBGHAT 1 EFERE . Rk 5 FI%E 1 “zidian_math.h” ORI

B R R
FH 5 zidianmath %K
Zidian & ¥ i7p%)
sinpuf32 THEIESZAE
sin FHIA—1F] [0, 2m) XIH], )5 FiHEIEZE
cospuf32 THRARTZIH
cos FHIH—F] [0, 2m) XA, R HTRERZE
atanpuf32 TR IE DM
atan TR E VM
mpy2pif32 B R e
div2pif32 BN BT R
sqrtf32 RS BEVE RGP TR
divf32 7 BRI
quadf32 HHEXFIY 1 SR A
divf32_atan2 THEXFNY I LA
atan2puf32 atan2
atan2 atan2
3.2 HwIESSKF

H il SDK Hi#fit 7 MDK-ARM FlI IAR Wifh s, AEHI4aikds I E Zidian SZRFA EEA—

B,
P68 ATEBFILL G32R501 M.

3.2.1 MDK-ARM (AC6)

FEIEIRCE R, C/IC++ (AC6) LTk T Misc Controls Il T~ 4 g I BA T 1z 151 B af
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3.2.2
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AVERELE

G32R501: “-mcpu=cortex-m52+cdecp0”

® (G32R502: “-mcpu=cortex-m52+nomve.fp+nofp.dp+cdecp0”
Kl 1 AC6 Jt )i CDE
KA Options for Target 'g32r501°
Device ] Target l Output ] Listingl User A=m l Lin](er] Debug l Utilities
Preprocessor Symbols
Define: |_G I2R501__,_ ARM_ARCH_8 1M_MAIN___,_ ARM_TARGET_COPROC,_ G32R501__._ CORIE
Undefine: |
Language / Code Generation
™ Execute-only Code Wamings: |ACHHike Wamings Language C: |c11 -
Optimization: |-Ofast +| [ Tum Wamings into Emrors Language C++ |c++11 -
[ Link-Time Optimization [ Plain Charis Signed [+ Short enums.‘wchar
[~ Split Load and Store Multiple [~ Read-Only Position Independent [~ use RTTI
[¥ One ELF Section per Function [~ Bead-Write Position Independent [~ No Auto Includes
lng{:tdhi |..'-...'-...'-...'-...'-...'-...'-device_support g 32Zr507 \commontinclude;. N\ AN device_supporttg 32r501° J
CorﬂMrijlg | |-mcpu=corte:c-rn 52+cdecpl
IAR (ICC)

IAR Embedded Workbench for Arm 3z $7:4 N d 2 2 FF o

Y 1% TR T U2 7E C/C++ Compiler R ) Extra Options, “4Ji% Use command line options

Ey

E i AT & AN

G32R501 5 G32R502: “--cdecp=0”
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Kl 2 1CC J )3 CDE %wi¥

Options for node "project”

Categon:

General Options A
Static Analysis

szembler
Output Converter
Custom Build
Linker
Build Actions
Debugger

Simulator

CADI

CMSIS DAP
FFT ita

3.3  EHEIH

A5 L MDK-ARM 5441, /-3 unfal{£ M Zidian I#Eiz 5.

[ Multi-file: Compilation

Digcard Unuzed Publics

Language 1 Language 2 Code

List Preprocessor Diagnostics

Use command line options

Command line options: (one per

Optimizations Output

Encodings

Factory Settings

Extra Options

--cdecp=0

3.3.1 driverlib & & Zidian Iz &

7f SDK driverlib Flf&h i Zidian AT B AR BIT .
1. HFRHwFISCR.

2. ETEEER C/C++ UK A “ZIDIAN_FCAU” %, LIHEEN Zidian SCHFH =K

o

3. fETHE Zidian Z5HEKEET A “zidian_math.h”.

AN 2% SDK-driverlib % zidian_ex1_math, #4714 .

WIFEAE ] Zidian, X sqrt. sin. cos. atan. atan2 JEATiFEMNR, BRI .

i T7E“zidian_math.h" S0 833 T I 4, Fr DA AR ZT A Zidian T HX S gL, H R
BLEELE S SCpEH 5] H“zidian_math.h”RIH] .

# include "zidian_math.h"

// Main
void example_main(void)
{
volatile float x, y;
uintle_t i;

www.geehy.com
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// Testl sqrtf

X = 0.81f;

GET_DWT_CYCLE_COUNT (dwtCycleCounts[@], tracelResult[@] = sqrtf(x));
for (i = ©; 1 < COUNT; i++)

{
tracelResult[i] = sqrtf(x);
}
// Test2 sinf
X = PI / 2;

GET_DWT_CYCLE_COUNT (dwtCycleCounts[1], trace2Result[1] = sinf(x));
for (i = ©; i < COUNT; i++)

{
trace2Result[i] = sinf(x);
}
// Test3 cosf
x =PI / 4;

GET_DWT_CYCLE_COUNT (dwtCycleCounts[2], trace3Result[2] = cosf(x));
for (i = ©; i < COUNT; i++)
{
trace3Result[i] = cosf(x);
}
// Test4 atanf
x = 5.0f;
GET_DWT_CYCLE_COUNT (dwtCycleCounts[3], trace4Result[3] = atanf(x));
for (i = ©@; 1 < COUNT; i++)

{
traced4Result[i] = atanf(x);
}
// Test5 atan2f
x = 5.0f;
y = 10.0f;

GET_DWT_CYCLE_COUNT (dwtCycleCounts[4], traceS5Result[4] = atan2f(y, x));
for (i = ©; i < COUNT; i++)

{
trace5Result[i] = atan2f(y, x);
}
// Loop
for (53)
{
}
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LS Zidian TEEE

FEHCA AR Zidian DIETNEE, xvHSE, BABRm T
1. TR SCRF

2. HETLHEBRER C/IC++ &K R “ZIDIAN_FCAU” %, VIEE[ Zidian HFHIEUEE

PL FPUfastRTS #i#2 941, fiiH Zidian #E7HE0E .

i F7E FPUfastRTS JE 5%} sin. cos 5 BT T 3%, ZAME TRERCE A
“ZIDIAN_FCAU"%, %2 H FPUfastRTS & H (1) ki 4k

T BAEH] Zidian it AR N TARAC & I C/CH++IEIIR F Y option Hr IR B2 , 7
BRI Gl

K 3 Her A Zidian ik

KA Options for Target 'g32r501° >
Device ] Target l Output ] Listingl Uzer C/C++ (ACG) lﬂ.sm l Lin](er] Debug ] Utilities]
Preprocessor Symbols
Define: [H_8_TM_MAIN__,_ ARM_TARGET_COFROC,_ G32R501__,_ CORE_CPUQ |_ZIDIAN_FCAU_|
Undefine: |
Language / Code Generation
[~ Execute-only Code Wamings: |ACSHike Wamings = Language C: |c11 -
Optimization: |-00 +| [ Tum Wamings into Emors Language C++ |c++11 -
[~ Link-Time Optimization [ Plain Charis Signed ¥ Short enums/wchar
[~ Split Load and Store Muttiple [~ Read-Only Position Independert [~ use RTTI
[¥ One ELF Section per Function [~ Read-Write Position Independent [~ Mo Auto Includes
Include | 5 %\ A\ device_support\g32r50Ticommontinclude:. .\ A5 . \device_support\g 32501
Paie | —oppara —support\g |
Cor:qri;lg |mcpu=cortexm52+cdecp[)

T8 g1 25 RN ZIDIAN_FCAU 7% i, BV AN R, BAAARIS I T .

in.f32 = test_input[i];

// Run the calculation function and measure the DWT cycle count simultaneously

GET_DWT_CYCLE_COUNT (dwtCycleCounts[@], out.f32 = atanf(in.f32));

test output[i] = out.f32;
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R T 2

g 6 SCIFRRAT S

B# 7% BEFHE
2025.1 1.0 o i

® I~ N G32R501. G32R502

® X[+ zidian_cde.h / zidian_math.h J5HS4HAY 25 o8 K itk

® Ijfy 501 J5 FFT/E%U/CX3-CX3D, 502 M dive4 5 CR
C %, Wuittfi FCAU 5 CRC %,

2026.8 1.1
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=

AT BRI R A BR AR CBUR AR “Akifg” O HIT I 5cAn, Frsl a2 ibs.
FAERL A BB OGE AR, A OR B I S IE . B CORFHHIBUM o A PR i
RSP AT, — B @RI (BURRR “H P ) CRIEBIHEZ AT MG W
o FI LG IR AH ST AR AR AR T A SR AT AR 7 it o

1. BURIpTH

AT N 2445 T T 55 AR P S S AR LR (R P 7 s R B B, Rl vr
"], AR AL B NG DAT A BE 5007 2O AT W 4 3 el 7 A A BEAT ). . 18
o G A A .

AF WA “®” 5L “™” [ “Hifs” o “Geehy” FHEEEIEIE NMIFHIFTAR, F
AAE R i b 57 (07 i IR 55 44 PRI 3% B P 3 (I 7

2. HARF=AUS AT
WA AT BT B i A3 BUR] . BT BB SR P2 R

AN BRI B 0 A it B AR T M T B AT T SR B R VT BOBUR A 7 B ER 7
W FHI

URARA T A8 BARAT 5 = T3 B i IR SS BORIR AL, AN AR A IR SR ASU P A5 P i
=77 b RS BRI ARSI A RS 55 =5 7 s IR S5 BRI AT 3
HIPRAE, BAEEARR AR EE =T FR P B AR ZBUORIE,  BRARIEEA 5T e 5 & Rt 5
HLIE

3. AR
PP AE TS B SRR ™ it S T SJEDURH IS o B e T i P T2 0
A0SR T o B (4 9 5 W™ e AN — B0, S DU BT SR e S R R 20
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.

AT YEAR SR LA S 5 B A A R BB =07 I LR HE S SRAT,  (H A TR 5% Hi v
Gz UL I 2 1R BRI B 22 e BT R SO iR 22, DRLUE S o L B, AR o AT M o vl
BLBZSE IR F AR AT 54 . AP A CEE U T48 P AR RS SR, A ik
XA AR 7 ot 1 B 3 T AR PRALE

PP SRS B B e SRS AR it X AR 7™ il ) S P 3 P P AT 286 e AT
W, DRSS i 2 I B IR R S FENIARIE . 2 s B SEE BRI R 783
XA 7 R AT A RS R AT I A P A, W AN AR AR AE AT 94T
5. HIER

R AEAE P AS T S B P4 BC (RO ARAE i, SIBEST S il Y B AT iR A . TP N T
77 AT RESZ B A BN . MR BB T SR BT AR SRS AT O O R O B R A
MIRR®I, P RREHAG . FAF JRBANED B[R ARIEE ST T O T BRI i ) /58
BOR G B 50 DRI & R SRR

6. TiAH

AT Wbt “HJ5ke” (asis) $RAt, G AR RVFRITE N, B A RAUE M A
AR SRR TR, BLAREAN PR T 007 & B 1k ARy 2 g & IR AR 4E AR

o= f AR BOE . RAEHERE G TZE . AR RS 15 JEh sia SV E B A
GEP AR, IRARBCTE S SR ORAE A T i R R R I T R N G 32 AR
W 7= A B R N

R ARBR IR, WIS ANE VRN o A SR X 7 il PR S P R S AR B A3
FORAS S AU VT, ARREASRIBAEAT DL

FH P SEAZRA PR 7 i R S RS S AH AR A LA e D RE 22 4y (R B %4y MABEARHESE 2R . AP
SRR i R AN G B A DT T F P e SRR AR I ittt AT et A L AR
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Pl RERT A Sy, WA ARH THE.
7. SRR

FEARFIGOL T, BRAREAREHEOR A m R, A WIS/ Bl “ 25k 3R A i
o= AR T 58 = J7 AR B E G2 5TAE, OFFAR AT — B RRIRIAE I B0 08 A T 2™
A I AE A B (AP 40 (LG (EAN PR T2 25 R as ARty BlOR] P Bl =7 i 52
MR , X 7R BUNAS 24 . W BOAB R SO0, X ISR AR A AR E

iE.
8. @HEH

AT M5 B CABURA T AT I RRA B2 S 5 2
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