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1 FPU B H

MEEH S FPU FHUUINE T, FEWE T =58,
- IDE FMH_EJF)E FPU, MITIZA g B2 A% 338 IEH IO 2R 1 2 5

- PN cMa_FP HEBA float BT S H s 4, R HEEFELAUM f, Fl o.5f. Fl,
IR G PR 2SR BN double 257 (Cortex-M4 %f T+ Double 2877 F AR, /\)\ﬁ‘ﬁf
P74 FPU $6 4

- JBH FPU HC,

HE: TEU L= SE LS, A e A4 E H FPU BT,

SR FPU IR J5 7 2 = AN 508 S IR

1. _ TARGET_FPU_VFP: [M.%ZZ{E KEILIDE FtH _JF)E FPU J5 CANEIfY IDE W B 77 X LS
2), YmiFEmEHNE N

2. __FPU_PRESENT: IM%:7E Spintrol SDK HH— B4 & XN “17;

3. __FPU_USED: *4_ TARGET_FPU_VFP #%7E X, H_ FPU_PRESENT & “1” B}, _ FPU_USED
B e S “17,
Bk, HF2AE IDE S _FFFE FPU J5, AT LABOR FPU REE IEH TAE, AFRENAXN =
ANEBATHCE . 7E Spintrol SDK FH Systeminit () BE2HRYE_ FPU_USED &7 A “17, MMk
TEAE B E FPU H.IT,

[** __FPU _USED indicates whether an FPU is used or not.
For this, __ FPU PRESENT has to be checked prior to making use of FPU
specific registers and functions.
*/
#if defined ( __CC_ARM )
#if defined TARGET FPU_VFP

#if (__FPU PRESENT == 1)
#deflne __FPU_USED 1
#telse

#warning "Compiler generates FPU instructions for a device without an FPU
(check __ FPU_PRESENT)"

#deflne __FPU_USED 0
#endif
#else
#define __ FPU_USED 0
#endif

#elif defined ( _ GNUC__ )
#if defined (_VFP FP__ ) && 'defined(__ SOFTFP_ )

#if (__FPU PRESENT == 1)
#define __ FPU USED 1
#else

#warning "Compiler generates FPU instructions for a device without an FPU
(check FPU PRESENT)"
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#define __ FPU_USED 0
#endif
#felse
#define _ FPU USED 0
#endif

#elif defined ( __ ICCARM )
#if defined __ ARMVFP

#if (__FPU_PRESENT == 1)
#define _ FPU USED 1
#else

#warning "Compiler generates FPU instructions for a device without an FPU
(check __ FPU_PRESENT)"

#define _ FPU USED 0
#endif
#telse
#define _ FPU_USED 0
#endif

void SystemInit (void)
{
#if (__FPU USED == 1)
SCB->CPACR |= ((3UL << 10*2) | /* set CP10 Full Access */

(3UL << 11*2) ) ; /* set CPll Full Access */
#endif

#ifdef UNALIGNED_SUPPORT_D ISABLE
SCB->CCR |= SCB_CCR_UNALIGN TRP Msk;
#endif

}
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2 IDE ¥ B FPU

Keil IDE ¥ B k25 /5 A FPU
JFJE FPU $84, WK 2-1 Fiw.

2.1

& 2-1: Keil BB SR H

U Options for Target 'FWLIb" KA Options for Target 'PWLIb' X
Derice | Target | Gutput | Listing | User | C/C++ | Asn | Linker | Tebug | Utilities Devios Target |output | Listing| User | Ao+t |hen | Linker | Debug | Utilities |
[Software Packs =] ARM ARMCI4_FP Cods Garerat
ooe aeneration
Vendor: ARM Software Pack Xl {MHz): |120 ARM Compiler: | Use defautt compiler version -
Device: ARMCHA_EP Pack: [ARMCMSIS59.0
Toolset: ARM URL: http: /fwew. keil. confpacks CreenmeEEE | =l
System Yiewer File I~ Use Cross-Module Optimization
Search: [ARMCI2 sve [ Use MicroLIB
™ Use Custom File Floating Point Hardware:
=% ARM | |The Cortex-M4 processor is an entrylewel 32-bit Am Cortex processor
idesigned for a broad range of embedded applications. It offers Read/Cnly Memory Areas ReadWirite Memory Areas
i ARM Cortex MO significant benefits to developers, including - simple, easy-to-use - el . T P T . _—
“Z ARM Cortex MD plus iprogrammers model- highly efficient ultradow power operation- aul R = 2 g L ~chip al ize lo|ni
lexcellent code density- deterministic, high-peformance intermupt
T ARM Cortex M1 handing- upward compatbitty wih the rest of the Cotex-M processor ™ ROMI: C ™ RAM1 r
% ARM Cortex M23 family — —
45 ARM Corten M3 r ROMZ: (o r RAMZ r
ortex
%&£ ARM Cortex M33 r ROM3; (o r RAM3: r
=% ARM Cortex M4 T TELD
@ ARvC #  Row1: [0:10000000  [G<FO00 & @ (RAM1. [BIFFFCO00 | [Ge3000 r
o TR B T mom: T T Rau2 ~
0K Cancel Defaults Help
oE | Cancel | Defanlts ‘ Help |
> )
2.2  IARIDE P42/ H FPU
B A —
H )5 FPU $82, Wl 2-2 frow.
& 2-2: IAR FEE FH
Categony:
Static Analysis
Runtime Checking
C/C++ Compiler Library Options 2 MISRA-C:2004 MISRA-C:1928
gsLlst;rL?::Jlggnverter Target Output Library Configuration Library Options 1
Custom Build .
Build Actions Processor variant
Linker @® Core Cortex-M4 v
Debugger
Simulator
CADL () Device Nene =
CMSIS DAP None
GDB Server () CMSIS-Pack
I-jet/ITAGjet
JHinkf1-Trace
T ST:;Iaris Endian mode Floating point settings
Nu-Link .
PE micro ®Little FPU VFPwd single predision
STLINK O Big
Third-Party Driver BE32 16
TI MSP-FET :
TI¥DS BES
TrustZone
DSP Extension
Secure
Advanced SIMD (NEQN)
Ok Cancel
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2.3 GCC % B ZwiFa% 5 FPU

# Compiler options

target compile options (5{EXECUTABLE} PRIVATE
-mcpu=cortex-m4
-mthumb
-mfpu=£fpv4-sp-dlé6
-mfloat-abi=hard
-fdata-sections
-ffunction-sections
-Wall
-00
-g3
-DSPC1169
)

# Linker options

target link options(${EXECUTARLE} PRIVATE
-T${LINKER FILE}
-mcpu=cortex-m4
-mthumb
-mfpu=£fpv4-sp-dlé6
-mfloat-abi=hard
-specs=nano.specs
-specs=nosys.specs
-lc
-lm
-W1l,-Map=5{PROJECT NAME}.map,--cref
-W1l,--gc-sections
-Wl,--no-warn-rwx-segments
-Xlinker -print-memory-usage -Xlinker

)
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3 FPU fi ge sl

FJ LLTE main.c AT AL E AT IACHS, TR IN FPU 7E 4 PR BeA oA RE -

/* If the FPU is not enabled, the compilation is terminated */
# if _ FPU USED == 0

# error "__FPU USED == 0"
# endif

Eit b HEEEERIL g, RAREEN f, AREmEL FPU 54, AIMINEIZIT

a=b * 0.7£;

0x10000a4c: ee200a20 .. VMUL.F32 s0,s0,sl

TGS R VMUL.F32 A RS B I s BUe1:48 4, SO S1 NIF R Bl ai fi 48, iEH T8 T FPU
IhRE
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4.1 T B0 a) &

GCC FVF EEUZFTEIA K1 . 1 5AF i -Irdimon -u_printf_float ST sSS BT ED, ZwiFH
AR, AFFEIANEK,

MFHREELER, AR SEUSOK 10 £, 50100 5 )5 37 OB AT D

1_Application/ Math_Lib/main.c

/******************************************************************************

* @brief GeePrintlOxFloat
*

* @param[in] £32Value : Float precision is 7 to 8 decimal places
Integer of Value from -2147483648 to 2147483647

@Qreturn none

* * ok F

******************************************************************************/
void GeccPrintlOxFloat(float £32Value)

i32 i32Integer;
i32Integer = (int32_t) (10 * £32Value);

printf ("10xFloat %d\n", i32Integer) ;

4.2 FREREE S

%% (Arm Cortex-M4 Processor Technical Reference Manual) %5 68 TR &1, cM4 %M
VSQRT.F32 $§4 KT 5 EF SRS, 1E 14 4 cycle 1RS¢, 1E keil 103 ARM £
BERBCEEE ) sqrt(x)gm IRt 24 VSQRT.F32 84, (Han S Ad H math.h £ T sqrt(x) A
£ 774E VSQRT.F32 84, X — MR EAIMNER.
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