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NEON/VFP Overview

« Whatis NEON?

— a SIMD (Single Instruction Multiple Data) accelerator processor integrated
in as part of the ARM Cortex-A8

— Neon instructions are mainly for numerical, load/store, and some logical
operations

« What is VFP(Vector Floating Point) ?
— a floating point hardware accelerator
— Function: speed up floating point calculations

— supports both single and double precision floating point calculations
compliant with IEEE754

“TI Proprietary Information - Strictly Private” or similar placed here if applicable

13 TEXAS
INSTRUMENTS



http://www.ti.com/lsds/ti/dsp/platform/sitara/cortex-a8_overview.page
http://www.ti.com/lsds/ti/dsp/platform/sitara/cortex-a8_overview.page
http://www.ti.com/lsds/ti/dsp/platform/sitara/cortex-a8_overview.page

NEON/VFP Enable

« Adding the assembly code into the init.asm as a function:

; Initialize NEON and VFP
MRC  pl5, #0, r3, cl, cO, #2
ORR  r3, r3, #0x00F00000
MCR pl5, #0, r3, c1, cO, #2

; Enable NEON and VFP
MOV r0, #0x40000000
VMSR FPEXC, r0
VMRS R1, FPSID

' Read CPACR
 Enable access to CP10 and CP11
- Write CPACR

Pls refer to http://processors.wiki.ti.com/index.php/Cortex-A8#How_to_enable NEON
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VFP Enable

« Configure VFP support in build option

— From CCS Project options: Build->TMS470 Compiler->Processor Options-
>Specify floating point support(--float_support)

'« Properties for system (S >

type filter text Processor Options OwED e
» Resource
General
4 Build Configuration: |Debug [ Active ] '] IManage Configura‘[ions”.]
4 TMS5470 Compiler
Processor Options
Optimization Target processar version (--silicon_version, -mv) l?AS ']
Debug Options i 3 i
Include Options Designate code state, 16-bit (thumb) or 32-bit (--code_state) |32 ']
MISRA-C:2004 Specify floating point support (—-float_support) G v”
» Advanced Options Application binary interface (tiabi, ti_arm9_abi, eabi) (~abi) |eabi -]
> TMS470 Archiver
Debug Little endian code (--little_endian, -me)
@:‘ Show advanced settings I OK ] [ Cancel ]
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Neon Enable

 From CCS Project options: Build->TMS470 Compiler->Advanced
Options->Runtime Model Options->Generates SIMD instructions (--

'+ Properties for dmtimerCounter

neon) e

type filter text Runtime Model Options Boeryw <
Resource
General
Build Configuration: |Debug [ Active ] v] ’Manage Configurations...]
TMS470 Compiler
Processor Options
Optimization Place each function in a separate subsection (--gen_func_subsections, -ms) [ v]
Debug Options N ) B .
. Use linker-generated file to remove dead functions (--use_dead_funcs_list)
Include Options
MISRA-C:2004 Generate unaligned loads and stores (--unaligned_access) [ v]
Advanced Options Designate enum type (Default is packed for EABI) (--enum_type) { v]
Language Options
Parser Preprocessing Force alignment of structures to <bytecount> bytes (--align_structs)
Predefined Symbols | Reserve as global register (--global_register, -r)
Diagnostic Options
g_ P | Allow reassociation of sat arithmetic (--sat_reassoc) [ v]
Runtime Model Opti
Advanced Optimizat [ Compile for power profiling (--profile:power)
Entry/Exit Hook Opti | [ Enable 16 bit code (—-thumb_state, -mt)
Library Function Asst | Allow reassociation of FP arithmetic (--fp_reassoc) l 'l
A-ssembler Opt_lc-ms [l Enums may be char/short, instead of int (--small_enum, --small-enum)
F'!e Type Spea_fl_er [] Enable dynamic stack overflow checking (--stack_overflow_check, -mo)
Directory Specifier
Default File Extensio Specify whether constants can be embedded in code sections (--embedded_constants) [ v]
Command Files Generates SIMD instructions targeting Neon (--neon)
i pecify how to treat plain chars (signed/unsigned) (--plain_char. he
TMS470 Linker S h 1 h ( dyf d) ( 1 har)
Debug
Specify length of maximum branch chain (--max_branch_chain, -ab)
[ chars signed by default (--signed_chars, -mc)
["]No dual state support (--disable_dual_state, -md)
[ Prevent generation of branch chains in Thumb mode (--disable_branch_chaining)
< m » [ Compile for breakpoint-based profiling (--profile:breakpt)
@:J Show advanced settings [ 0K ] ’ Cancel
“TI Proprietary Information - Strictly Private” or similar placed here if applicable
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NEON/VFP Application in StarterWare

 StarterWare does not save
C] NEON/VFP registers to the stack
during an IRQ.
| l . . .
i'i BRI, |ssue description.

Multi- [=|
loops / — The computing with in main

function will be wrong
sometimes if there is some

computing in ISR when
NEON/VFP enabled.

Note: This issue can be found in StarterWare_02 00 00 07 and previous
versions.
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Solution

« Save off the NEON/VFP registers and restore them on interrupt
handling completion

— Modify “system” project in StarterWare and rebuild it.

« "exceptionhandler.asm" needs to be modified to save and restore the
NEON/VFP context.

-

'+ CCS Edit - system/exceptionhandler.asm - Code Composer Studi_
File Edit View MNavigate Project Run Scripts Window Help

il g R~y B~ - B G v
{5 Project Explorer - ‘5. 7 T B [3 exceptionhandler.asm &
- 1= dmtimerCounter 183 ; This handler i
4 = system [Active - Debug] ':—'34;' rr“e—entr“ant IRC
- @ Includes _E?J in system mode
6
= Debug 7/ IRQHandler:
- & cache.c g SUB
- % clock.c STMED
- 1% cpl5.asm MRS
+ I cpuc VMRS
- [$y exceptionhandler.asm 2 STMFD
+ & initasm i VSTMDB
- [ interrupt.c . LDR
- [ mmuc 6 LDR
- & startup.c 7 STMFD
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Solution—con’t

« Modification for exceptionhandler.asm

IRQHandler:

SUB r14, r14, #4 ; Apply Ir correction

STMFD r13!, {r0-r3, r12, r14} ; Save context in IRQ stack
MRS r3, spsr ; Copy spsr

VMRS r1, FPSCR ; Copy fpscr

STMFD r13!, {r1,r3} ; Save fpcr and spsr

VSTMDB [r13]!, {d0-d7} ; Save NEON/VFP scratch registers

LDR rO, ADDR_THRESHOLD ; Get the IRQ Threshold
. (Omit)

VLDMIA [rl13]',{d0-d7} ; Restore NEON/VFP scratch registers
LDMFD r13!, {r1, r3} ; get fpscr and spsr from stack

MSR  spsr_cxsf, r3 ; Restore spsr

VMSR FPSCR,rl ; Restore fpscr

LDMFD r13!, {r0-r3, r12, pc}" ; Restore the context and return

13 TEXAS
INSTRUMENTS




Useful links on T1 wiki

* http://processors.wiki.ti.com/index.php/Cortex-A8

 http://processors.wiki.ti.com/index.php/Cortex-A8_Features

* http://processors.wiki.ti.com/index.php/Using_ NEON_and_VFPv3 on_
Cortex-A8
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