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1. PRESENTATION DE CCSTUDIO

Présentation du workspace d'édition proposé par I'lDE Code Composer Studio. Le

framework présenté est basé sur le plugin CDT (C/C++ Development Tools)

sous IDE éclipse pour du développement C/C++.

classiqguement utilisé
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Présentation du workspace de debug, d'analyse et de communication avec la sonde de
programmation XDS100 (carré rouge pour le fermer ce workspace). Ne pas éditer dans cet espace

de travail (bug non corrigé sur cette version de I'IDE) !
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2. CREATION D'UNE BBLIOTHEQUE STATIQUE

Nous allons donc maintenant nous intéresser au processus de génération de bibliothéque
statique sous Code Composer Studio (environnement Eclipse). Rappelons qu'une bibliotheque
statique n'est qu'une archive (concaténation) de fichiers binaires objets pré-compilés (fichiers ELF
dans le cas de notre ABI). Toujours préférer une fonction par fichier source plutdt que d'inclure
toutes les fonctions d'une bibliotheque dans un seul fichier avant compilation. Ainsi par la suite, le
linker sera apte a n'inclure a I'édition des liens que les binaires pré-compilés (objets relogeables)
des fonctions réellement appelées par l'applicatif et non tout le contenu de la bibliotheque
statique. Sélection des fichiers objets utiles.

Bibliotiieguestatigueeuarchive

-

Créer un nouveau projet dans un nouveau répertoire propre a la génération de la
bibliotheque statique. Dans le cadre de cette trame de travaux pratiques, placer ce projet
par exemple dans /disco/c6678/firlib/pjct/. Sélectionner néanmoins dans les options
avancées le format du fichier de sortie (sélection de I'archiver plutdt que du linker) :
Advanced settings > Static Library

- .
(GNewcespoes
(5 New CCS Project -
Create a new CCS Project.
[ €CS Project
Create a new CC5 Project.
Target: Chox Multicore DSP
Connection: |Texas Instruments X0S1002 USH | Target C66ox Multicore DSP -+ [Tss20ces =
Connection: | Texas Instruments XDS100v2 USB Probe Verify..
5 C66XX [C6000] || ion: [ Texas Instrum S v| | Verify.. |
Projectname:  firlib & C66x0¢ [C6000] |
Use default location Project name: firlib

Location: [V] Use default location

Location: I ;E:\Usels\adm i, Desktq_p\iA\TP\dj;_p\ZﬂH-ZUIS\ds_p\cﬁﬁ?B\ﬁr_.i [ Browse... ]

7|

Compiler version:

| C:\Users\admin\Desktog

w Advanced settings

Compiler version: ['I'lv?.-l.ll More...

b Advanced settings

Output type:

Qutput format:

= Project templates and examples

|rype filter text | Creates an empty project fully initialized for «

the selected device.

Device endianness: o [ Empty Projects

| Empty Project|
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« Créer un répertoire logique src et y placer les sources propres a la génération de la
bibliotheque statique. N'inclure que les fonctions de la bibliotheque et retirer tous les
sources relatifs au test (cf. ci-dessous)

:

Filerm Echitom Vi Navigatums Projectw Rors
A RSN AN BE - X R

[ Project Explorer 22 Bg v=
4 [ firlib
> i Includes
P (&= Debug
a = sic
» [f fir_sp_opt_rd.c
b g firsp_rb.c
b [ firspc
1§ fir_sp_asm_rd.s
[$ fir_sp_asm_softPipeline_rd.s
[§ fir_sp_asm_softPipeline.s
[§ fir_sp_asm_viiw.s
[ fir_sp_asm.s

I\

F

+ Dans les options de compilation du projet, lever les options d'optimisation -O3 et couper
toute forme de génération de code de Debug :

(<% Properties for firib \

| type filter text | Optimization
> Resource
General
4 Build Configuration: [Dehug [ Active ] v]
4 C6000 Compiler
Processor Options
Optimization o
Debug Options Optimization level (--opt_level, -O) 3
Include Options Optimize for code size (--opt_for_space, -ms) C
Performance Advisor
& meﬁcilbrﬁ_rib‘_g____ - [P
\__] | [ype fitertent | Debug Options FER—
- v Resource
/ General
4 Build C ion: [Debug [ Active] =] [Mansgec |

a4 6000 Compiler
Processor Options
Optimization 5 - -
Debug Options Debugging model [ uppress all debug 2 v]
Ir;vjfu«deC‘pti«:v:;vi Optimize fully in the p of debug directives (--optimize_with_debug, -mn) | -

‘ormance sor
» Advanced Options [7] Disable push-pop optimization. (--disable_push_pop)
b €6000 Archiver Specify DWARF version (--symdebug:dwarf_version) [ -

Debug J'

A e
=

«  Compiler le projet et voila, c'est fini. Effectuer une recherche Windows ou GNU\Linux afin
de rechercher le fichier nom_projet.lib puis le copier dans le répertoire
/disco/c6678/firlib/lib/.

Building target: firlib.1lib’
"Invoking: C60@@ Archiver’
"C:/ti/ccsvB/tools/compiler/c6000_7.4.12/bin/ar6x" r "firlib.1lib" "./src/fir_sp.cbj" "./src/fir_sp_asm.obj" "./src/fir_sp_asm_r4.0bj"
"./src/fir_sp_asm_softPipeline.obj" "./src/fir_sp_asm_softPipeline_r4.obj" "./src/fir_sp_asm_vliw.obj" "./src/fir_sp_opt_r4.obj" "./src/fir_sp_r4.obj
==> new archive 'firlib.lib’
==> building archive 'firlib.lib’
"Finished building target: firlib.lib"

o*** Build Finished ****

-

- Dans vos futurs projets, vous pourrez maintenant retirer les fichiers sources des projets
pour n'inclure que la bibliotheque statique (options de compilation, partie linker)
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3. EXTRAITS DATASHEET - SPRU187V - OPTIMIZING COMPILER

Le schéma ci-dessous présente le workflow typique de la chaine de compilation C6000
développée par Texas Instruments

CiC++
source
files
CIC++ Linear
compiler assembly
Assarmibler Assambly
Lol source opfimizer
Macro m
library Assembler optimized
file
Umaqﬁmld
uu“‘y
h Rur-time-
umqym
fine Link step
p—

Hex-conversion
utility

Cross-reference | Object file
utilities

Absolute lister

Table 6-2. TMS320C6000 C/C++ EABI Data Types

Range
Type Size Rep tati Minil Maximum
char, signed char 8 bits ASCI -128 127
unsigned char _Bool, bool 8 bits ASCII 0 255
short 16 bits 2s complement -32768 32767
unsigned short, wehar_t 16 bits Binary 0 65535
int, signed int 32 bits 2s complement -2 147 483 648 2147 483 647
unsigned int 32 bits Binary 0 4294 967 295
long, signed long 32 bits 2s complement -2 147 483 648 2147 483 647
unsigned long 32 bits Binary 1] 4 294 967 295
_ int40 t 40 bits 2s complement -549 755 813 888 549 755 813 887
unsigned __int40_t 40 bits Binary 1] 1099 511 627 775

M This is the default type for wehar_t. You can use the —wchar_t option fo change the wchar_t type to a 32-bit unsigned int type.

Table 6-2. TMS320C6000 C/C++ EABI Data Types (continued)

Range
Type Size Rep! tation  Mini Maximum
leng long, signed long long 64 bits 2s complement -9223 372 036 854 775 808 9223 372 036 854 775 807
unsigned long long 64 bits Binary 0 18 446 744 073 709 551 615
enum 2 32 bits 2s complement -2 147 483 648 2147 483 647
float 32 bits IEEE 32-bit 1.175 494e-38° 3.40 282 346e+38
float complex ! 64 bits Array of 2 IEEE ~ 1.175 494e-38 for real and 3.40 282 346e+38 for real and
32-bit imaginary portions separately  imaginary portions separately
double 64 bits |IEEE 64-bit 2.22 507 385e-308° 1.79 769 313e+308
double complex ¥ 128 bits  Array of 2|EEE ~ 2.22 507 385e-308 for real and  1.79 769 313e+308 for real and
i imaginary portions separately  imaginary portions separately
long double 64 bits IEEF 64-bit 2.22 507 385e-3087 1.79 769 313e+308
long double complex ! 128 bits  Array of 2 IEEE 2.22 507 385e-308 for realand  1.79 769 313e+308 for real and
64-bit imaginary portions separately ~ imaginary portions separately
pointers, references, pointerto 32 bits Binary 0 0xFFFFFFFF

data members

2 For details about the size of an enum type, see Section 6.4.1.

' Figures are minimum precision.

¥ To use complex data types, you must include the <complex.h> header file. See Section 6.5.1 for more about complex data
types.
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Specifying Where to Allocate Sections in Memory

The compiler produces relocatable blocks of code and data. These blocks, called sections, are allocated
in memory in a variety of ways to conform to a variety of system configurations. See Section 7.1.1 fora
complete description of how the compiler uses these sections.

The compiler creates two basic kinds of sections: initialized and uninitialized. Table 5-1 summarizes the
initialized sections created under the COFF ABI mode. Table 5-2 summarizes the initialized sections
created under the EABI mode. Table 5-3 summarnzes the uninitialized sections. Be aware that the COFF
ABI _cinit and pinit (Linit_array in EABI) tables have different formats in EABI.

Table 5-1. Initialized Sections Created by the Compiler for COFF ABI

Name Contents

.args Command argument for host-based loader; read-only (see the --arg_size option).

.cinit Tables for explicitly inifialized global and static variables.

.const Global and static const variables, including string constants and initializers for local
variables.

ppdata Data tables for compiler-based profiling (see the --gen_profile_info option).

ppinfo Correlation tables for compiler-based profiling ( see the —gen_profile_info opfion).

switch Jump tables for large switch statements.

text Executable code and constants.

Table 5-2. Initialized Sections Created by the Compiler for EABI Only

Name Contents

hinit Boot time copy tables (See the TMS320C6000 Assembly Language Tools Users
Guide for information on BINIT in linker command files.)

cinit In EABI mode, the compiler does not generate a cinit section. However, when the —

rom_made linker option is specified, the linker creates this section, which contains
tables for explicitly initialized global and static variables.

.chxahi.exidx Index table for exceplion handling; read-only (see —exceptions option).

cAxabil extab Unwinded instructions for exception handling; read-only (see —-exceptions option).

data Global and stafic non-const variables that are explicitly initialized.

fardata Far non-const global and static variables that are explicitly initialized.

init_array Table of constructors to be called at startup.

name load Compressed image of section name; read-only (See the TMS320C6000 Assembly
Language Tools User's Guide for information on copy tables.)

neardata Mear non-const global and static variables that are explicitly initialized.

rodata Glohal and static variables that have near and const qualifiers.

Table 5-3. Uninitialized Sections Created by the Compiler for Both ABls

Name Contents

bss Uninitialized global and stafic variables

.cio Buffers for stdio functions from the run-time support library

far Global and static variables declared far

stack Stack

Sysmem Memory pool (heap) for dynamic memory allocation (malloc, etc)

When you link your program, you must specify where to allocate the sections in memory. In general,
initialized sections are linked into ROM or RAM; uninitialized sections are linked into RAM. With the
exception of code sections, the initialized and uninitialized sections created by the compiler cannot be
allocated into internal program memory.

The linker provides MEMORY and SECTIONS directives for allocating sections. For more information
about allocating sections into memory, see the TMS320C6000 Assembly Language Tools User's Guide.
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Pragma Directives

Pragma directives tell the compiler how to treat a certain function, object, or zection of code. The CE000
CiC++ compiler supports the following pragmas:

* CHECK_MISRA (See Section 6.9.1)

* CLINK (See Section 5.9.2)

* CODE_SECTION (See Section 6.9.3)

* DATA_ALIGHN (See Section 6.9.4)

+ DATA_MEM_BANK (See Section 6.9.5)

* DATA_SECTION (See Section 6.9.6)

+  diag_suppress, diag_remark, diag_waming, diag_emor, and diag_default (See Section 6.9.7)
* FUNC_ALWAYS_IMLIMNE (See Section £.9.8)

* FUNC_CANNOT_INLINE (See Section 6.9.9)

* FUNC_EXT_CALLED (See Section 6.9.10)

* FUNC_INTERRUPT_THRESHOLD (See Section 6.9.11)
* FUNC_IS_PURE (See Section 6.9.12)

* FUNC_IS_SYSTEM (See Section 6.9.13)

* FUNC_NEVER_RETURHMNS (See Section 6.9.14)
* FUNC_NO_GLOBAL_ASG (See Section 6.9.15)
* FUNC_NO_IND_ASG (See Section 6.9.158)

* FUNCTION_OPTIONS (See Section 6.9.17)

* INTERRUPT (See Section 6.9.18)

+ LOCATION (EABI only; see Section 6.9.19)

+ MUST_ITERATE (See Section 6.9.20)

+ NMI_INTERRUPT {See Section 6.9.21)

+ NO_HOOKS (See Section 6.9.22)

* PACK (See Section 6.9.23)

* PROB_ITERATE (See Section 6.9.24)

* RESET_MISRA (See Section §.9.25)

* RETAIN (See Section 6.9.26)

* SET_CODE_SECTION (See Section 6.9.27)

+ SET_DATA_SECTION (See Section §.9.27)

* STRUCT_ALIGN (See Section 6.9.28)

* UNROLL (See Section §.9.29)

The DATA_ALIGN Pragma

The DATA_ALIGN pragma aligns the symbolin C, or the next symbol declared in C++, to an alignment
boundary. The alignment boundary iz the maximum of the symbol's default alignment value or the value of
the constant in bytes. The constant must be a power of 2. The maximum alignment is 32768.

The DATA_ALIGM pragma cannot be used to reduce an object's natural alignment.
The syntax of the pragma in C is:

|#prﬂg ma DATA_ALIGH ( symbal , consfant )
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Register Conventions

Sirict conventions associate specific registers with specific operations in the C/C++ environment. If you
plan to interface an assembly language routine to a C/C++ program, you must understand and follow
these register conventions.

The register conventions dictate how the compiler uses registers and how valuss are presenved across
function calle. Table 7-2 summarizes how the compiler uses the TMS320CE6000 registers.

The registers in Table 7-2 are available to the compiler for allocation to register variables and temporary
expression results. If the comipiler cannot allocate a register of a required type, spilling occurs. Spilling is
the process of moving a register's contents to memeory to free the register for ancther purpose.

Ohbjects of type double, long, long long, or long double are allocated into an oddfeven register pair and are
always referenced as a register pair (for example, A41:40). The odd register contains the sign bit, the
exponent, and the most significant part of the mantissa. The even register contains the least significant
part of the mantisza. The A4 register iz used with AS for passing the first argument if the first argument is
a double, long, long leng, or long double. The same is true for B4 and BS for the second parameter, and
50 on. For more information about argument-passing registers and returm registers, see Section 7.4.

Table 7-2. Register Usage

Function Function
Register Preserved By Special Uses Register Preserved By Special Uses

AD Parent - BO Parent -

Al Parent - B1 Parent -

A2 Parent - B2 Parent -

Al Parent Siruchere register (pointer to a B3 Parent Retumn register (address to retum
returmed stmcture)’™! o)

A4 Parent Argurment 1 or retum value B4 Parent Amgument 2

A5 Parent Argurment 1 or retum value with A4 B5 Parent Angument 2 with B4 for doubles,
for doubles, longs and kong kongs longs and long longs

AG Parent Argument 3 B& Parent Angument 4

AT Parent Argurmnent 3 with A8 for doubles, BY Parent Argument 4 with BE for doubles,
longs, and long longs fongs, and kong longs

AR Parent Argument 5 BB Parent Angument 6

AR Parent Argurmnent 5 with A3 for doubles, BO FParent Argument § with B3 for doubles,
longs, and long longs longs. and long longs

A1D Child Angurment 7 B10 Child Angument B

Al Chidd t 7 with A10 for dou Bi1 Child
o s

A12 Chidd Angurmnent 9 B12 Child Angumnent 10

Al3 Child Argurnent 9 with A12 for doubles, Bi2 Child Argument 10 with B12 for doubles,
longs, and long longs longs. and long longs

Al4 Chidd - B4 Child Diata page pointer (OF)

Al5 Chidd Frame pointer (FF) B15 Child Stack pointer (SP)

A18-231 Parent Ca400, CE400+, CET00+, CET40, Big-B31 Parent CE400, CE400+, CATD0+, CET40,

and Ca00 only and CEE00 only

ILC Chidd CE400+, CET40, and CE300 cnly, MRP Parent
loop buffer counter

IRP Parent RILC Child CE400+, CET40, and CHEDD only,

loop buffer counter

1 For EABI, structs of size 84 or less are passed by value in registers instead of by reference using a pointer in A3,
Figure T-10. Register Argument Conventions

int funcl( int a, int b, int )3

Ad Ad B4 Af

int funci{ int a, float b, int o) atruct A 4, float e, dink £,  int g);

A Ad B4 ] B& AB BE A0

int funci{ int a,  devhle b, float o) lemg deuble d);

A Ad BSB4 A6 BT:BE

J*ROTE: The following function has a wariable number of arguments. +/

int vararg(int a, int b, int o, int d};

Ad Ad B4 Af stack

struct A funcd( int ¥y

A3 Ad

__wl?B_t funch| __wl38_t a);

AT ABAS AL AT AGAS A

vold funcé{int a, int b, _ x128 t o)
Ad B4 ATT:ATDADAR

void funci{int a, int b, _xidE kg, int d, int e, int £, _ x128 t g, int h);
Ad B4 ATTATDASAR  AB B& B& stack B10
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4. EXTRAITS DATASHEET - SPRSEI1E - TMS320C667/8

http://www.ti.com/product/tms320c667/8

W3 TEXAS INSTRUMENTS ~ senthing ~ search a
Products Applications & designs Tools & software Support & community Sample & buy About Tl
My products My technical documents
& x TMS5320C6678: Datasheet | Compare | Get Tools & Software | Buy Now No documents in your history
- # X 6BAKZH14: Datasheet | Compare | Get Tools & Software | Buy Now
Tl Home > Semiconductors > Processors > Digital Signal Processors > C6000 DSP > Co6x DSP =

TMS320C6678 wxcmve

Multicore Fixed and Floating-Point Digital Signal Processor

TMS320C6678 Multicore Fixed and Floating-Point Digital Signal Processor (Rev. E)

TMS320C6678 Multcore Fixed & Floating-Point DSP Silicon Errata (Revs 1.0, 2.0) (Rev. H)

http://www.ti.com/lit/ds/symlink/tms320c6678 pdf

1 TMS5320C6678 Features and Description

1.1 Features

Eight TM5320C66x™ DSP Core Subsystems (C66x

CorePacs), Each with
- 1.0GHz, 1.25 GHz, or 1.4 GHz CH6x

Fixed/Floating-Point CPU Core
» 448 GMAC/Core for Fixed Point @ 1.4 GHz
» 22,4 GFLOP/Core for Floating Point @ 1.4 GHz

- Memory

» 32K Byte L1P Per Core
» 32K Byte L1D Per Core
» 512K Byte Local L2 Per Caore

Multicore Shared Memery Controller (MSMO)

- AD95KB M5M SRAM Memory Shared by Eight DSP

66 CorePacs

- Memaory Protection Unit for Both MSM SRAM and

DDR3_EMIF
Multicore Navigator

- 8192 Multipurpose Hardware Queues with Queus

Manager
- Packet-Based DMA for Zero-Overhead Transfers

Network Coprocessor
- Packet Accelerator Enables Support for
» Transport Plane IPsec, GTP-U, SCTP, PDCP
» L2 User Plane PDCP (RoHC, Air Ciphering)
» 1-Gbps Wire-Speed Throughput at 1.5 MPackets
Per Second
- Security Accelerator Engine Enables Support for
» IPSec, SRTP, 3GPP, WiMAX Air Interface, and
SSLTLS Security
» ECB, CBC, CTR, F8, AS/3, CCM, GCM, HMAC, CMAC,
GMAC, AES, DES, 3DES, Kasumi, SNOW 3G, SHA-1,
SHA-2 (256-bit Hash), MDS
» Upto 2.8 Gbps Encryption Speed

+ Peripherals

Four Lanes of SRIO 2.1

» 1.24/2.5/3.125/5 GBaud Operation Supported Per
Lane

+ Supports Direct /0, Message Passing

» Supports Four 1x, Two 23, One 4x, and Two 1x +
One 2x Link Configurations

PCle Gen2

» Single Port Supporting 1 or 2 Lanes

» Supports Up To 5 GBaud Per Lane
HyperLink

» Supports Connections to Other KeyStone

Architecture Devices Providing Resource
Scalability

» Supports up to 50 Gbaud

Gigabit Ethernet (GbE) Switch Subsystem
» Two SGMII Ports

» Supports 10/100/1000 Mbps Operation
64-Bit DDR3 Interface (DDR3-1600)

» BG Byte Addressable Memory Space
16-Bit EMIF

Two Telecom Serial Ports (TSIP)

» Supports 1024 D50s Per TSIP

+ Supports 2/4/8 Lanes at 32.768/16.384/8.192 Mbps
PerLane

UART Interface

1°C Interface

16 GPIO Pins

SPI Interface
Semaphare Module

- Sixteen 64-Bit Timers

Three On-Chip PLLs

« Commercial Temperature:

0°Cto 85°C

« Extended Temperature:

-40°C o 100°C



http://www.ti.com/product/tms320c6678
http://www.ti.com/lit/ds/symlink/tms320c6678.pdf
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Figure 2-17 C66X DSP Device Nomenclature (including the TMS320C6678)
TMS 320 C6678 (_) (_)CYP (_) (_)
PREFIX DEVICE SPEED RANGE
TMX = Experimental device Blank = 1 GHz
TMS = Qualified device 25=1.25GHz
4=14GHz
DEVICE FAMILY
320 = TMS320 DSP family TEMPERATURE RANGE
Blank = 0°C to +85°C (default case temperature)
DEVICE A = Extended temperature range
CB6x DSP: CB678 (-40°C to +100°C)
SILICON REVISION PACKAGE TYPE
Blank = Initial Silicon 1.0 CYP = 841-pin plastic ball grid array, with
A = Silicon Revision 2.0 Pb-free die bumps and Pb-free solder balls
GYP = 841-pin plastic ball grid array, with
Pb-free die bumps and Pb-based solder balls
ENCRYPTION
Blank = Encryption NOT enabled
X = Encryption enabled
_____________ 5T
Memory Subsystem | |
| 4MB |
|  S4ER | — | MSM | ]
i DDR3 EMIF sSRAM | || |
MsSMC ||
l______| [ -l T -]
A4—{p|Debug & Trace| +— | | L
pE!
1 B
Boot ROM |[4—» | 4 L -
o |&
Semaphore |4— CE6x™ 1 1 :—
Power CorePac e
- * i i E——
Management 1
H —
PLL [«—> BLKEL1 | 3BL1 |
%3 P-Cache D-Cache
oW e e
%3 8 Cores (@ up to 1.4 GHz
<Hyp-erLink TeraNet
'Y & F'Y F 3
Multicore Mavigator
Queue Packet
*|| Manager DMA
v *’ * * v v ¥ * ¥ l -;
w o™ ™ =t e
- * = x x o c
NI ||z EZ| |z |es|  Secuity
= o= 2l || o o o3 o | Accelerator
=|llo ol || e = 5l =
w o || @ L =
n o Packet
# 7| Accelerator
A Y & A 'y Y & Y =
=
O X
[ MNetwork Coprocessor

-
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1.1 Introduction

Ce6x CorePac is the name used to designate the hardware that includes the following
components: C66x DSP, Level 1 program (L1P) memory controller, Level 1 data (L1D)
memory controller, Level 2 (L2) memory controller, Internal DMA (IDMA), external
memory controller (EMC), extended memory controller (XMC), bandwidth

management (BWM), interrupt controller (INTC) and powerdown controller (PDC).

A block diagram of the Cé6x CorePac is shown in Figure 1-1.
Figure 1-1 C66x CorePac Block Diagram

Cache control

Memorny protect Memory protect | L2
Bandwidth mgmi Bandwidth mgmit
a5gd. Power down
Irtemmupt
e controller

il

12 CFG
CFG e Switch
[ IoAAeD | Fabric
| IDAAAT |

snfm
l[ua

DMA
MIMC Switch Fabric
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[ 32KBL1P |
[
L]
| Program Memory Controller (PMC) With | z‘g
Memaory Protect/Bandwidth Mgmt
T g 2 L2 Cachel
=5 |e SRAM
CG6x DSP Core 3 2 E12KB
Instruction Fetch §¢§
16-/32-bit Instruction Dispatch s
Control Regstars B
ot - Gircu Emutaton 8 s,
Controller *+¥] Instruction Decode g gg "1 s0s6xB
Data Path A Data Path B § =X
5
& 22 |l,| oDoRa
PLLC m A Register File B Register File 2 g SRAM
[ A31-A16 | | [ B318B16 | I
[ AisAD | | [ _BisB0 | & i o
GPSC - N FE § DMA Switch
L1] 81| e |01 ||| 02| xx | .52] 12 Fabaic
s
Data Memory Controller (DMC) With s
| Memory ProtectiBandwidth Mgt | 8 > csfsm
L) T
| 32KB L1D |
Figure 2-1 D5P Core Data Paths
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— File A
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— 1 A3
e |- [
2 4+
81 at -
- [——
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M |
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-3 ——
s I "
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ot | 4—2 I
owd <l o ot —rT
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* [ [ A
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5.1.1 L1P Memory

The L1P memory configuration for the C6678 device is as follows:

« 32K bytes with no wait states

Figure 5-2 shows the available SRAM/cache configurations for L1P.

Figure 5-2 L1P Memory Configurations
L1P mode bits
000 001 010 oM 100 L1P memory
12
SRAM 16K bytes
34
7/8 SRAM
All SHRAM direct
SRAM L | mapped
cache
8K bytes
direct
——  |mapped
direct | cache 4K bytes
F mapped
cache
cache e
5.1.2 L1D Memory
The L1D memory configuration for the C6678 device is as follows:
« 32K bytes with no wait states
Figure 5-3 shows the available SRAM/cache configurations for L1D.
Figure 5-3 L1D Memory Configurations
L1D mode bits
000 001 010 o1 100 L1D memory
1/2
SRAM 16K bytes
34
28 |SRAM
SRAM — cache
8K bytes
2-way
cache
4K bytes
2-way
2-way cache
e 4K bytes

Block base
address

00EO 0000h

00EO 4000h

00EO 6000h

0Q0EO 7000h

00EO 8000h

Block base
address

0O0FD 0000h

0OF0 4000n

00F0 6000N

0OF0 7000n

0O0F0 8000N




ARCHITECTURES POUR LE CALCUL

ANNexes

5.1.2 L2 Memory

The L2 memory configuration for the C6678 device is as follows:
+  Total memory size is 4096KB
+  Fach core contains 512KB of memory
+  Local starting address for each core is 0080 0000h

L2 memory can be configured as all SRAM, all 4-way set-associative cache, or a mix of the two. The amount of 1.2
memory that is configured as cache is controlled through the L2ZMODE field of the L2 Configuration Register
(L2CFG) of the Casx CorePac. Figure 5-4 shows the available SRAM/cache configurations for L2. By default, L2 is
configured as all SEAM afier device reset.

Figure 5-4 L2 Memory Configurations

L2 Mode Bits
Block Base
000 001 010 o1 100 101 Addrass
0080 00000
ALL 1516 e a4 1/2 ALL

SRAM | SRAM | SRAM [SRAM | SRAM Cache

L 4 Way
&ay 0084 0000h
128Kbytes
4-WNay
|y 0086 0000h
p-wucd * 0087 0000h
| |cache
[ |#Way F2Kbyles 0087 B000h
4 Nay Cache A2Kbytes
R 0087 FEFEh

5.1.4 MSM SRAM
The MSM SEAM configuration for the Ce678 device is as follows:
+  Memory size is 4096KB
+  The MSM SRAM can be configured as shared 1.2 and/or shared L3 memory
«  Allows extension of external addresses from 2GE to up to 8GR
« Has built in memory protection features

The MSM SEAM is always configured as all SRAM. When configured as a shared 1.2, its contents can be cached in
LiPand L1D. When configured in shared L3 mode, it's contents can be cached in L2 also. For more details on
external memory address extension and memory protection features, see the Multicore Shared Memory Controller
(MSMC) for KeyStone Devices User Guide in “Related Documentation from Texas Instruments™ on page 72.

5.1.5 L2 Memory

The L3 ROM on the device is 128KB. The ROM contains software used to boot the device. There is no requirement
to block accesses from this portion to the ROM.
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|
5. EXTRAITS DATASHEET - SPRABKSA1 - THROUGHPUT PERFORMANCE

TeraMet and Memory Access Diagram

»| 1IDMaCPUZ |e ]
256 4256 256 .
B131024KB | 2568
266 N Lz -
128
r v r r
IMBLIP |22 » DSFCore |42 | B
LiD
'y Y
4
¥
266 Extended "
| Memary SDMA/ e
Controller DA
Gwel:ac:ﬂ (MG
[~ X [
5
“Different KeyStone | % i 4
parts will support a ‘ 258 ry 128 Y
varying number of CorePac 8"
DSEP cores 4 I
Yvw Yyry 128 LTI p—
TPTC_1 \_
External Memory TPTC 2 CPLI3
DDR3 P _ :!-HEE;::J:ISMC Terallet TPTC 3
SDRAM 1323 a4 P CP3 128 —
1600MH= TRTC EDMa_2
TPTC 2 CPUS
Iy 3 I 128 TPTC3
o5 128:256
4 _, |cukza || o128
286 258:128 o "
EDM& 0 | TPTCO TeraNet CLK3:2[~ Snager
CPU2 TPTC 1 CPUIEZ * »| Bridges
2568
Table 2 Theoretical Bandwidth of Core, IDMA and EDMA
Master Maximum Bandwidth MBJ/s Comments
C66x Core 16000 {128bits)/{(Bbit/byte)" (1 000M)=15000MB/s
IDMA 16000 (256bits)/{Bbivbyte)* [ 1000M2)=16000MBE/s
EDMADSIngle TC) 16000 (256bits)/{8bivbyte) " 1000M2)=16000MB/s
EDMA1(Single TC) 5333 (128bits)/{Bbivbyte)"(1000M/3)=533IMB/s
EDMAZ(SIngle TC) 5333 (128bits){8bivbyte)*(1000M/I}=533IMB/s
Table 3 Theoretical Bandwidth of Different Memories
Master Maximum Bandwidth MB/s Comments
LD 32000 {256bits)/ (Bt hyte)"(1000M)=32000MB/s
L1P 32000 (256bits)/ (Bt hyte)"( 1000M)=32000MB/s
L2 16000 (256bits)/{8bit/byte)*(1 000M/2)=16000MB/s
M5MC RAM G000 4*(256bits)/ (Bbit/byte)*(1000M/2) =64000MB/s
DDR2 RAM 10664 (B4 bits)/(Bbit/Dyte) " (666 5M)" 2=10664MB/s
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Table 4 Memory Read Performance
DSP Stalls (in Cycles)
Single Read Burst Read
Source L1 Cache L2 Cache Prefetch Mo Victim Victim No Victim Victim
ALL Hit MA MA 0 MNA 0 MA
Local L2 SRAM Miss MA MA 7 7 15 10
MSMCRAM (SL2) Miss MA Hit 75 75 74 1
MSMCRAM (SL2) Miss MA Miss 168 201 0.5 116
MSMCRAM (SL3) Miss Hit MA 9 9 45 45
MSMCRAM (SL3) Miss Miss Hit 106 156 0.7 129.6
MSMC RAM (5L3) Miss Miss Miss 12 28.1 11 1297
DDR RAM (5L2) Miss MA Hit 9 9 232 50.8
DDR RAM (5L2) Miss MA Miss 84 1136 415 113
DDR RAM (5L3) Miss Hit MA 9 9 45 45
DDR RAM (5L3) Miss Miss Hit 123 50.8 307 287
DDR RAM (5L3) Miss Miss Miss 89 1238 432 183
End of Table 4
Table 5 Memaory Write Performance
DSP 5talls (In Cycles)
Single Write Burst Write
Source L1 Cache L2 Cache Prefetch No Victim Victim No Victim Victim
ALL Hit MA MA 0 NA 0 MA
Local L2 SRAM Miss MA MA 0 0 1 1
MSMC RAM (5L2) Miss MA Hit 0 0 2 2
MSMC RAM (5L2) Miss MA Miss 0 0 2 2
MSMC RAM (5L3) Miss Hit MA 0 0 3 3
MSMC RAM (5L3) Miss Miss Hit 0 0 6.7 14.6
MSMC RAM (5L3) Miss Miss Miss 0 0 6.7 16.7
DDR RAM (5L2) Miss MA Hit 0 0 4.7 4.7
DDR RAM (5L2) Miss MA Miss 0 0 5 5
DDR RAM (5L3) Miss Hit MA 0 1] 3 3
DDR RAM (5L3) Miss Miss Hit 0 1] 16 1143
DDR RAM (5L3) Miss Miss Miss 0 1] 18.2 1155
End of Table 5
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©. EXTRAITS DATASHEET - SPRUGH/ - CPU AND INSTRUCTION SET

3.5 Parallel Operations

Instructions are always fetched eight words at a time. This constitutes a fetch packet.
CPU, this may be as many as 14 instructions due to the existence of compact
instructions in a header based fetch packet. The basic format of a fetch packet is shown
in Figure 3-3. Fetch packets are aligned on 256-bit (8-word) boundaries.

Figure 3-3 Basic Format of a Fetch Packet
H o3 0 31 o 31 0 3 0 3 0 31 0 31 o
ip 'p o 'p ip 'p ip 'p

Instruction Instruction Instruction Instruction Instruction Instruction Instruction Instruction
A B c D E F G H
LSBs of

the byte 00000b 001006 01000k 01100k 10000k 101006 11000b 11100k
address

Pipeline Operation Overview
The pipeline phases are divided into three stages:

. FEtCh
« Decode
+ Execute

All instructions in the DSP pipeline are shown in Figure 5-1.
Figure 5-1 Pipeline Stages

T
Fetch #-Decode-we
] | ] ]

h
7
£
[17]

r

5.1.1 Fetch
The fetch phases of the pipeline are:
+ PG: Program address generate
+  PS: Program address send
«  PW: Program access ready wait
«  PR: Program fetch packet receive

Figure 5-2 Fetch Phases of the Pipeline

CPU
@ [pe]Ps [Pw] PR] ) || Functona
uni

PR Memory
PS

(c)

Fetch 256

[ ow | ow | sHR | SHR,TS|MPYH|SMPYH| mv | NoP |Pe
| tow | Low |smPyH | sn.flmr'I | ISADD | sabD | B | Mvk |Ps
[ Low | ow |mveiH | M\-’I|§‘I3MPYH|SHPY| B | mvk |pw
[ ow | ow | mvk | ADDl | ISHL | ow | ow | mvk |Pr

Decode

5.1.2 Decode
The decode phases of the pipeline are:
+ DP: Instruction dispatch
+ DC: Instruction decode
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Figure 5-3 Decode Phases of the Pipeline
(@)

DP | DC

(b) [ ]
Decode 32 32 32 32 32 32 32 32
| | | ADD | ADD | STW | STW | ADDK | NOP® | DP

| ”f ||W||—4 rLllwn\W“ Joc

v L J v v hd Y L 4 L J

Functional
L 51 M1 .01 units .02 M2 .52 L2
(&) NOP is not dispatched to 2 functional unit.
Figure 5-4 Execute Phases of the Pipeline
(a) |E1|E2|E3] E4]E5|
(B)
Execute
E1
SADD B SMPY SMPY STH SMPYH SUB SADD
L1 81 M1 M1 D2 M2 52 i

2AETTAITAT] (] 112
7 ]

0 RO0UGT0E

=
a]

AWBRE W 53 32 T 0DE i)
Register file A ca -l ga -l 1 ga 64 Register file B
ST1 LD1 LD2 sT2
k2 8 DA1 DA1 1 32
Data address 1 Data address 2
L1 Data cache control

5.1.4 Pipeline Operation Summary

Figure 5-5 shows all the phases in each stage of the pipeline in sequential order, from
left to right.

Figure 5-5 Pipeline Phases

— Decode
le—— Fetch ——» le

Y

Execute

PG|PS|PW|(PR|DP|DC|E1T|E2|E3 | E4 | ES5|E6| ET|ESB|E9|EID
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Tahble 5-1

Orperations Ocourring During Pipeline Phases (Part 2 of 2)

Stage

Phase

Symbol

Dwring This Phase

Exscute

Execute 1

El

For all instruction types, the conditsons for the instructions are evaluated and operands are
read.

For load and store instractions, address genemtion is perfomed and address modifications
are written to a register file.”

For branch instructions, branch fetch packet in PG phase is affected.”
For single-cychs instructions, results are written 1o a register file.!

For DP compare, ADCDPSUEDR, and MIPYDP instructions, the lower 33-bits of the sources
ar= read. For all ather instructions, the sources are resd.”

For MIPYSPDP instruction, the srcl and the lower 32 bits of src? are read.!
Furl‘frdeDPiruml:ﬁum,Hﬂlmr]JhH:nfﬁzruﬂ are written to a register file.!

Execute 3

E2

For load mstructions, the address is sert to M=mory. Foir stare instructions, the address amd
dista are sent to memong.!

Single-opcle instructions that saburate results set the SAT bit in the control status register
[CSE) f saturation ocours.!

For r|1|.||t'|ﬂ','uni‘t. nmnﬂ..ipl:r instnactions, results are written to a register file?

For r|1|.||t'|ﬂ',:, I-qldz ¥, and DP compare instructions, results ane written toa register file.!
For DP compare and ADDDPSUA0P instructions, the upper 37 bits of the source are read.!
For MPYDIP instruction, the lower 32 bits of src] and the upper 32 bits of sre? are read1
For MPY1 and MPYID instructions, the sowrces are read.!

For MIPYSPDP instruction, the srcl and the upper 37 bits of snc? are read.?

Execute 3

E3

Diata memory accesses are pericomed. Any ml.i'liplr instructions that sathurate results set the
SAT bt in the control stabus register {C5H) if saturabion oocwrs.

For MFYDP instruction, the upper 32 bits of srcl and the lower 32 bits of src? are read?
For MPY1 and MPYID instructions, the sowrces are read.!

Ewxecuted

E4

For load instructions, data is brought to the CPU boundary.!

For nmhw-udﬂuium. results aire written to 3 register file.d

For MPY1 and MPYID instructions, the sowrces are read.!

For MPYDP instruction, the upper 37 bits of the sources are nesad.”
For MPY1 and MPYID instructions, the sowrces are read.!
Fur-ﬂ-qpl:le instructions, results are written to a register file.!

For INTDF and MPYSP20P instructions, the: loeser 32 bits of the result are wiitten to a register
filet

Execute 5

ES

For load instructions, data is writhe=n into a register.!

For INTDP and MPYSP20P instructions, the upper 32 bits of the result are wiritben to 2 register
file?

Execute &

For ADDDRSEUBDP and MPYSPDP irstnactions, the lower 332 bits of the result are written to a
register file.!

Execute 7

E¥

For ADDDPSUEDP and MPYSP DP instructions, the upper 32 bits of the result are written to a
register file.!

Execute B

Mothing is read ar weritben.

Execute B

EB
E9

For MFY1 instruction, the result is writhen to a register file”

For MPYDP 2ind MPYID instructions, the lower 37 bits of the result 2re written to a register
filet

Execute 10

E10

For MIPYDP 2ind MPYID instructions, the upper 32 bits of the: result are written 1o a register
file?

1. This asomas trat tha oonditions for tha Instrections are svalaaiod 35 rue W the cond tion IS evaluated &2 false, B instruction doas not wiite amy msaits or Fave any

pipselire: cpsaration after E1.
2. Wiitiply unit, norervaltiply Instructions = AVIGZ, VG4, BITCH, BITR, DEAL, ROT, SHFL, 55HWL, and S5HVR
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256
Fetch —
| sTH | s | sSADD | SADD | smPyH | smPy | suB | E | FG
|-
[ IOW | L[DW | GSADD | GADD | SMPYH | SMPYH | GSHH | GSHA | PS
Ll
| SH | STH [ SADD | SADD | SMPYH | SMPY | sSUB | B | Fw
|-
| tow | iow | SaDD | SADD [ smPyH [sMPyH | SHR | SHR | PR

i
.

I
0 -000ouoioguuT=mooin -0 0aaonoion
HINM2A OB 6543210 MDA 109 87 55432 1
Register fle A ST1| Datai #1014 D24 Dam? [ET2 Fiegister fi= B
-1 N 1"'5_’_ 84T B4
2 paq 4 -4 32
Data cache comntrol ot DAz
Example 5-1  Execute Packetin Figure 5-7

SADD.L1 AZ,A7,A2; El Phase
SADD.L2 B2,B7,B2
SMPYH.M2XE3,A3, B2
SMPY.M1XB3, A3 A2

B
MVE
LOW
LDW
MV

SHR
SHR
LOOPL1:

STH
STH

.51 LOOPL
.52 117,B1
.02 *Bd++,B3;
.D1 *Rd++, A3
.L2X¥Al,B0

DC Phase

SMDYH.M1A2, A2, A0
SMEYH.M2BE2,B82,E10

.81
.52

42,16 A5
B2, 18 ,BS

.D1

.02 BS, *Ba++ [2]

SADD.L1
SADD. L2

A2,A7.A2
BZ,B7,B2

AS, vRA4++[2] ; DP, PW, and PG Phases

SMDPYH _M2XB3, A3, B2
SMPY .M1XB3, A3, A2
[E1l] B.S1LOOPL

[B1] SUEB.52B1,1,B1l
LDW .D2 *Bd++ ,B3:
LDW .D1 *Ad++ A3
SADD.L1 AO,Al, A1
SADD.L2 Bl0,B0,B0
SMPYH _M1A2, A2, AD
SMPYH .M2B2,B2,B10
SHR .81 R2,16 RS
SHR .52 B2,16,BS

PR and PS Phasas

End of Example 5-1
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C.1 Instructions Executing in the .D Functional Unit
Table C-1 lists the instructions that execute in the .D functional unit.

Table C-1 Instructions Executing in the .D Functional Unit
Instruction Instruction
ADD oR
ADDAB STB
ADDAD STE! (15-hit offsat)
ADDAH STOW
ADDAW 5TH
ADDz STH? (15-bit offset)
AND STHDW
ANDM STNW
DB and LOBIL) 5TW
LD and LOB(U)Y {15-bit offset) STW1 (15-bit offset)
LoOW SUB
LDH and LDH{L) SUBAB
LDH and LOH{U) SUBAH
LONDW SUBAW
LONW Suez
oW EOR
LOWAT (15-bit offset) ZERD
MY
MVE
1. OZany

D.1 Instructions Executing in the .L Functional Unit
Table D-1 lists the instructions that execute in the .L functional unit.

Table D-1 Instructions Executing in the L Functional Unit
Instruction Instruction Instruction Instruction
ABS DPACK2 NORM SPTRUNC
ABS2 DPACKX2 NOT S50UB
ADD DPINT oR S50UB2
ADDDR CPsp PACKZ SUB
ADDSP DPTRUNC PACKH2 SUBABS4
ADDSUB INTCP PACKH4 SUBC
ADDSUB2 INTDPU PACKHL2 SUBDP
ADDU INTSP PACKLH2 SUBsPE
ADD2 INTSPL! PACKL2 SUBL
ADDs LMBD SADD SUB2
AND MAX2 SADDSUE SUB4
ANDM MAXL4 SADDSUBZ SWAPZ
CMPEQ MiMz SAT SWARS
CMPGT MiMU4 SHFLs UNPEHU4
CMPGTU My SHLMB UMNPKLL
CMPLT MVE SHRMB XOR
CMPLTU NEG SPNT TERD

H.1 Instructions Executing With No Unit Specified
Table H-1 on page H-2 lists the instructions that execute with no unit specified.

Table H-1 Instructions Executing With No Unit Specified
Instruction
DiINT

ICLE

wROp

RINT
SPKERMEL
SPKERMELR
SPLOOP
SPLOOPD
SPLOOPW
SPMASE
SPMASER

SWENR
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E.1 Instructions Executing in the .M Functional Unit
Figure E-1 lists the instructions that execute in the M functional unit.

Table E-1 Instructions Executing in the .M Functional Unit

Instruction Instruction Instruction Instruction

AVGZ DOTPUS4 MPYIL MPY32 (32-bit result)

AVGL4 DOTRL4 MPYILR MPY32 (64-bit result)

BITCa GMPY MPYLH MPY325U

BITR GMPY4 MPYLHU MPY3zZU

CMPY MPY MPYLI MPY3zZU5

CMPYR MPYDP MPYLIR MVD

CMPYRY MFYH MPYLSHU ROTL

DDOTP4 MPYHI MPYLUHS SHFL

DDOTPHZ MPYHIR MPYSP SMPY

DDOTPHZR MPYHL MPYSPDP SMPYH

DDOTPL2 MPYHLU MPYSP2DP SMPYHL

DDOTPLZA MPYHSLU MPYSU SMPYLH

DEAL MEYHSL MBYSL4 Mhuitiply Signed by Signed,
16 L5E « 16 L5E and 16
M5B » 16 MSE With Left
Shift and Saturation

DoTP2 MPYHU MPYU SMPY32

DOTPNZ MPYHULS MPYLI4 S5HWL

DOTPMRSLZ MPYHUS MPYLUS S5HVR

DOTPMRLS2 MPYI MPYL54 XORMPY

DOTPRSUZ MPYID MPY2 YPND2

DOTPRUS2 MPYIH MPYZIR YPND4

DOTPS L4 MPYIHR

F.1 Instructions Executing in the .S Functional Unit
Table F-1 lists the instructions that execute in the .5 functional unit.

Table F-1 Instructions Executing in the .5 Functional Unit
Instruction Instruction Instruction Instruction
ABSDP CMPEQZ MVEH/MVELH SET
ABSSP CMPEQ4 MVEL SHL
ADD CMPECDP MVEH/MVELH SHLME
ADDDR CMPEQSP NEG 5SHR
ADDE CMPGT2 NOT 5HR2
ADDEPC CMPGTDR oR SHRME
ADDSR CMPGTSR PACKZ SHRU
ADDz CMPGTUS PACKH2 SHRU2
AND CMPLTZ PACKHLZ SPACK2
ANDM CMPLTDP PACKLHz SPACKL4
B displacement CMPLTSP RCPOR SPOP
B register! CMPLTU4 RCRSE S5HL
BIRE DMBPY LI RPACK2 SUB
BEMRM EXT RSORDP SUBDP
BOEC EXTU RSORSP SUBSP
BMOP displacement MAXZ SADD SUB2
BMOP register MMz SADDz SWAPZ
BROS MV SADDSL2 UMNPEHL4
CALLP MY SADDUS2 LUMNPELL
LR MVE SADDU= ¥OR
ZERDH

1. 52 only
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4.6 ADD
Add Two Signed Integers Without Saturation
Syntax ADD (unit) srel, sre2, dst
Instruction Type ~ Single-cycle
Delay Slats ()
Seedlso ADDU, ADD2, 5ADD
Examples  Example 1
ADD .LJX  A1,B1,B2
Before Instruction 1 cycle after instruction
o [t et e
I = P
S e A el T
4.11 ADDDP
Add Two Double-Precision Floating-Point Values
Smtax  ADDDP (unit) srcl, src2, dsf
unit = L1, L2, 51, .82
Opcode
3 2 m 7 3 12 18 17
[ om [+ = |
3 1 5 5
1oz 5 4 3 2 1 a
I o (o[ fofs[n]
5 1 7 1 1
Instruction Type ~ ADDDF/SURDP
Delay Slots &
Functional Unit Latency 2
seeAlse  ADD, ADDSP, ADDU, SURDP
Example  ADDDE .L1X B1:B0,AZ:AZ, AS:Ad
Before Instruction 7 cydes after Instruction
BlBo |40213333h | 333333330 B180 |[s213333h [ 402133330 | as
AzA2 |Cossmooch | oooocoooh AzAz |Cootooooh | ooooocoooh | 2=
As:Ae | wooooooh | 00 oath Asha |smaesssh | sseesessh | 61
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ADDsSP
Add Two Single-Precision Floating-Point Values

Syntax ADDSP (unit) srcl, sre2, dst

unit =.L1, .12, 51, .52

Opcode
A 28 X 27 3 2 18 17
| cregq | z | dst ) | sicl |
3 1 5 5 5
13 12 N 5 4 3 F 1 o
[ T+ - Dnnnn
5 1 T 1 1
Opcode map field used... For operand type... Unit Opfield
srct 5p 11, L2 001 0000
srcd w=p
ast P
srcT P 51, 52 1110000
src? aEp
st ol
Pipeline
Pipeline 5tage E1 E2 E3 E4
Read srcl, sc2
Written st
Unift Iniuse Lors

Instruction Type  4-cycle

Delay Slats 3

Branch Using a Displacement
Symtax B (Lunit) label

unit = .51 or .52
Opcode
1 28 X 27
[ o -] = |
3 1 21
T B 5 4 3 F 1 o
| st ol o[ ]ofo]s]s]
21 1 1
Opcode map field used... For operand type... Unit
ost2] scst21 51,5
Pipeline
Target Instruction
Pipeline Stage E1 Ps W PR Dp DC E1
Read
Written
Branch taken «
Unit in use 5

Instruction Type Branch
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BDEC
Branch and Decrement
Symtax BDEC (unit) sre, dst
unit = .51 or .52
Opcode
3 m m 27 13 12
N dst | st |
3 1 5 10
1B o1z o1 w9 8 7B 5 4 3 2 1 0
| s [ fofofoefofofofrfofofo]s]e]
10 1 1
Opcode map field used... For operand type... Unit
s scstid 5, 5
dst int
Pipeline
Target Instruction
Pipeline Stage E1 s W PR DP DC E1
Read dist
‘Wiritten dist, PC
Branch taken v
Unit in us= 5
Instruction Type Branch
DelaySlots 5
CLR
Clear a Bit Field
Fymtax  CLR (unit) src2, csta, csth, dst
or
CLR (unit) src2, srcl, dst
unit = 51 or 52
wact Instruction Format
Unit Opcode Format Figure
5 5c5 Figure F-22
Opcode  Constant form
31 m | 17 131 1B 17
= dst | srca N
3 1 5 5 5
13 12 8 7 & 5 4 3 2 1 0
I oo [ fofof fo]s]r]
5 5 1 1
N Pipeline Stage E1
R=ad srcl, srcd
Written dst
Unit im use 5

Instruction Type ~ Single-cycle

Delay Slots )
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4.67 DADDSP
2-Way 5IMD Single Precision Floating Point Addition

Syntax DADDSP (unat) srcl, src2, dsf
unit =.L1, .I.2, 51, or .52

Opcode  Opcode for L Unit, 1/2 src - same as L25 but fixed hdr, bit 23-msb of opcode

EL 30 29 28 7 23 22 18 7 13 12 11 5 4 i 2 1 o
o[ o[ o] | & | = o | o s | ] ] o] <] 5]
5 5 5 7
Opcode map field used... For operand type... Umit Opfield
src snca dst dwop1 xdwop2 dwdst Liorlz [ARRRL]

Opcode  Opcode for .5 Unit, 1/2 src, unconditional

31 I sl 18 r 3 n 18 17 13 12 1 ] 5 4 3 2 1 L]
(o[ o] ] = | = o [ ] on [ ] oo o] <] 7]
5 5 5 6
Opcode map field used... For operand type... Unit Opfield
srcl snc dst dwop 1 xdwop2 dwdst Slor 52 101100

Instruction Trpe ~ 3-cycle

4.101 DMPYSP
2-Way SIMD Multiply, Packed Single Precision Floating Point

synta DMPYSP (unit) secl, src2, dsf
unit = .M1 or M2
Opcode  Opecode for M Unit, 32-bit, unconditional

31 30 9 | 27 3 n 18 17 131z N 76 21 o
| o | o | o | 1 | dst | sIc2 srcl | u | opfield ] | 5 | P |
5 5 5 5 5
Opcode map field used... For operand type... Unit Opfield
srcl srca dst dwop1 xdwop2 dwdst M1or Mz 11100

Instruction Type  4-cycle
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4,152 FADDSP
Fast Single-Precision Floating Point Add

Smtax  FADDSP (unit) srcl, src2, dst
unit = L1, .12, 51, or .52
Opcode  Opeoode for L Unit, 1/2 src

31 20 B 7 3 Pl 18 7 13 12 mn 10 9 B T & 5 4 3 2 1 a
creg | z | dst | src2 | srcl | x | opfield | 1 | 1 | o | 5 | P |
3 5 5 5 T 3
Opcode map field used... For operand type.. Unit Opfield
src1,src2, dst op1 xop2,dst Liorl2 oo

Opcode  Opecode for .5 Unit, 2 sre

3 29 2B 7 13 12 18 7 13 12 mn 10 9 8 T 5 4 3 F 1 Q
creg | z | dst | s | srcl | x | 1 | 1 | 1 | i} | opfield | 1 | 1 | o | 5 | P |
3 5 5 5 4 3 3
Opcode map field used... For operand type... Unit Opfield
src srcd dst op1 xopa dst Slor52 100

Description  src2 is added to srcl. The result is placed in dst. This instruction is the fast version of
ADDSP, with smaller Delay Slots.

instruction Type  3-cycle

Delay Slots 2
4.167 LDDW
Load Doubleword From Memory With a 5-Bit Unsigned Constant Offset or
Register Offset
Syntax Regioter Offoet Tneigned Constant Offset
LDDW | .unit) vibhaseR [offs=tR], dst LDDW ¢ .unit) Tibas=R[ucstL], dst
unit = 01 or .02
Compact Instriection Format
Unit Opcode Format Figure
D Doff40W Figure -5
Dind DWW Figure C-11
DDV Figure C-13
DdedDW Figure C-15
Dpp Figure C-21
Opcode
3 | 2B 27 3 12 1B
3 1 5 5
17 13 12 a B 7 ] 5 4 3 2 1 [
| offsetf/ucsts | modge | 1 | ¥ | 1 | 1 | 0 | ] | 1 | 5 | P |
5 4 1 1
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4.170 LDNDW
Load Nonaligned Doubleword From Memory With Constant or Register Offset
Syntax Regioter Offomt Dosigned Comstant Offpst
LDWDW |[.unit) v+bas=R[offs=tR], det LDMDW (.unit} ¥:baseR[ucstE], dst
unit = .01l or .02
Compact Instruction Format
Unit Opcode Format Figure
D Doff40W Figure C-9
DindD'W Figure C-11
DiincDWW Figure C-13
DdecDW Figure C-16
Opcode
n Fi) 1B T 14 3 12 1E
| creg | z | dist | 5C | bazeR |
3 1 4 1 5
17 13 12 9 B T 4] 5 L 3 2 1 1]
| offsetflucsts | muoda | 1 | ¥ | 0 | 1 | 0 | 1] | 1 | ] | p |
5 4 1 1 1
Opcode map field used... For operand type... Unit
baseR wint .on, D2
offseti uint
ast ullong
baseR wint m, 02
offseth BCELS
dst ullong

Instruction Type ~ Load

Delay Slots 4 for loaded value

4.172 LDW
Load Word From Memory With a 5-Bit Unsigned Constant Offset or Register Offset
Syntax Regioter Offomt Dosigned Comstant Offpst
LW {[.unit) *ibaseR[offse=tR], dst LW {.unit) Tibas=fF|[ucstt], dst
unit = .01 or .02
Compact Instruction Format
Unit Opcode Format Figure
D Dioiff4 Figure C-8
Dind Figure C-10
Dinc Figure C-12
Ddec Figure C-14
Opcode
1 Fi) 1B 7 3 12 1E
3 1 5 5
17 13 12 9 T 4] 5 L 3 2 1 1]
| offsetflucsts | muoda | o | ¥ | 1 | 1 | 0 | 1] | 1 | ] | p |
5 4 1 1 1

Instruction Type Load
Drelay Slots 4 for loaded value
0 for address modification from pre/post increment/decrement

For more information on delay slots for a load, see Chapter 5 “Pipeline™ on page 5-1.
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4,212 MPYSP
Multiply Two Single-Precision Floating-Point Values

Symtax  MPYSP (umnit) srcl, src2, dst

unit = M1 or M2

Opcode
E] | ¥ E 27 3 1 18
| wg | 2 | ast | sz |
3 1 5 5
7 13 12 1 10 o B T -] 5 4 3 2 1 L]
| s [ x| v ][] ofofo] oo o o] s]e]
5 1 1 1
Opoode map field used... For operand type... Unit
srct sp M1, Mz
s x=p
dst ip
Instruction Type ~ Four-cycle
Delay Slots 3
4,222 MV
Mowe From Register to Register
Symtax MV (Lunit) src2, dst
unit =.L1, .L2, 51, .52, .D1, .D2
Compact Instruction Format
Unit Opcode Format Figure
L5 D LSDmato Figure -1
LSDmetfr Figure -2
Opcode L unit
n i) 2B 7 3 1 18 17 16
| oy [ 2| as sz [ o] o]
3 1 5 5
15 4 13 12 mn 5 4 3 2 1 1]
Lol ool ] ® | [ v e[ #]

7 1 1

Description  The MV pseudo-operation moves a value from one register to another. The assembler
will either use the ADD (_unit) 0, src2, dst or the OR (unit) 0, src2, dsf operation to
perform this task.

Execution if {cond} 0 + src2 —dse

else nop
Instruction Trpe  Single-cycle

Delay Slots ()
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4.226 MVKH/MVKLH
Mowe 16-Bit Constant Into Upper Bits of Register

Syntax MVEH (Lunit) cst, dst
ar

MVELH (.unit) cst, ds

unit =.51 or .52
Opcode
3 p- B 7 3
| wg | = | st |
3 1 5
12 76 5 4 3 2 1 o
| e I B A A T A
16 1 1 1
Instruction Type  Single-cycle
DelaySlots 0
Examples  Example 1
MVEH .E1  0A329133h,A1
4.227 MVEKL
Mowe Signed Constant Into Register and Sign Extend
Symtax  MVKL (_unit) csf, dst
unit =.51 or .52
Opcade
3 3 2 7 23
| cg | 2 | o |
3 1 5
22 78 5 4 3 2 1 o
| e o Tl ol T+]
16 1 1

Instruction Type ~ Single cycle
DelaySlots 1)
SeeAo  MVE, MVKH/MVEKLH
Examples  Example 1

MVEL .El E&TEh, RE
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4.229 NOP
No Operation
Symtax NOP [count]
unit = none
Compact Instruction Format
Unit Opcode Format Figure
none Unop Figure H-7
Opcode
31 18 7
| Reserved | o |
14
16 1312 n 0 B 7 & 5 3 2 1 ]
| stc [ o[ o[ ofofofofofofofo]o]o]os]

HOP MVE .E1 125h,Al

4.240 QMPYSP
4-Way SIMD Floating Point Multiply, Packed Single-Precision Floating Point

syntax QMPYSP (unit) srcl, src2, dsf
unit = M1 or M2
Opcode  Opcode for M Unit, 32-bit, unconditional

31 30 29 | 27 23 22 | 17 13 12 N 868 5 4 3 2 1 a
oo o] ] = | == o [ x| emen o] olo]o]e] s ] 7]
5 5 5 5

Instruction Trpe ~ 4-cycle

Delay Slots 3

Example FA3 == Ox30000000
A2 == DxBO00000DO
Al == DxTFFFFFFF
Al == DOxFFFFFFFF

All == OxFFFFFFF
AlQ == Ox3000000
AY == DxTFFFFFF
Al == DxFFFFFFF
QMPY22 M .....
AlS == Ox3000000
Ald == Ox3000000
Ald == O0x3000001
Al2 == O0x0000001
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4.293 STDW
Store Doubleword to Memory With a 5-Bit Unsigned Constant Offset or
Register Offset
Syntax
Register Offset Unsigned Constant Offset
STDW (unit) sre, *+bassRjoffsett] STDW (.unit) src, *+Basefjucsts]
unit = D7 or 02
Compact Instrection Format
Unit Opcode Format Figure
D DoffaDW Figure C-5
DindDWW Figure C-11
DiincDWW Figure C-13
DdecDW Figure C-15
Dpp Figure C-21
Opcode
£ I IE 27 3 Iz 1B 17
| creq | z | = | baseflt | offsetR/ucsts |
3 1 5 5 5
13 12 e B 7 & 5 4 3 2 1 L
| offseth/ucsts | maode |l|}r|1|{:|l}|l:l|1| 5 |p|
5 4 1 1 1

Instruction Type ~ Store

Deday Slots 0
4.294 STH
Store Halfword to Memory With a 5-Bit Unsigned Constant Offset or Register Offset
Syntax
Register Offset Unsigned Constant Offset
STH (unit) src, *+bosef fofsef] STH (it} src, *+baseRfucts]
unit = .01 or 02
Compact Instruction Format
Unit Opcode Format Figure
D Dioffa Figure C-8
Dind Figure C-10
Dinc Figure C-12
Didec Figure C-14
Opcode
3 X 2B 2 3 2 a8 17
7
| aeg | = | src | baseR | ofehuces |
3 1 5 5 5
13 12 9 & 7 & 5 4 3 2 1 a
| offsetRivcsts | made | o | ¥ | 1 | ] | 1 | 0 | 1 | 5 | p |
5 4 1 1 1

Instruction Type ~ Store

Delay Slots ()
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4.298 STW
Store Word to Memory With a 5-Bit Unsigned Constant Offset or Register Offset
Syntax
Register Offset Unsigned Constant Offset
STW (.unit) src, *+basefjoffsetil] STW (unit) sre, *+baseRucstS]
unit = 01 or 02
Compact Instruction Format
Unit ‘Opcode Format Flgure
D Dioiff4 Figure C-8
Dind Figure C-10
Dinc Figure C-12
Ddec Figure C-14
Opcode
31 9 I\ 27 3 12 18 17
| creq | z | SIC | basel | offsetRincsts |
3 1 5 5 5
13 12 9 B 7 -] 5 4 3 1 1 o
| offsetfucsts | mods |{:||].r|1|1|1|{:|l| 5 |p|
5 4 1 1 1

Instruction Type ~ Store

Delay Slats ()

4.300 SUB
Subtract Two Signed Integers Without Saturation

Symax  SUB (Lunit) srcl, src2, dst
Instruction Type  Single-cycle

Delay Slots ()
SeeAse  ADD, SUBC, SUBU, S85UR, SUB2

Example EIE _L1 Al,AZ,A3

Before Instruction 1 cycle after Instruction
A1 | oooo3zsan [ 12,800 a1 |ooooz2séh |
Az | FFFFFR1ZR [ 238 A2 | FFFFFFIZR |

L | A3 | oooo3sash [ 13,128
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4.324 ZERO
Zero a Register

Syt ZERO (Lunit) dst
Instruction Type  Single-cycle
Delay Siots )
SeeAs  MVE, SUB
Examples ~ Example 1

ZERO .D1 Al

Before Instruction 1 cycle after instruction

a1 | Er7escain A1 | 00000000k




