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ﬁ) ] DSPIBIOS Config 7 siEE P ptions | Tabs/Indenting I Templates l Coloring I CodeSense . | |
i 1 1. A~ :
N g GeTedrated Files v - == ~Document Options ————  —~ EOF/EOL
-] Include lc | ;
; -..(38 Libraries £ THN s Q I View-only I Unix EOL
{ }: Ea Source X/ .Cs __l ,- Uvetlype thl’z EUF
A ~[#] psp2833x_Cpr o Z:f ¥ Record unda info I~ Input
= /7 h ™ Make backups [~ Output
g g .h2g
& h54
| Yard hE5
o /7 hE2 v Backup spec: |
Mapped to: Word delimiters: | “A-Za-20-9_ _J
f@ <MNone>
‘_, Virtual Lines
@) New Type... | Enable: v
L | A
. Delete Type I Lirnit: |25 [EI
Map Type to... |
Cancel I
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% /F28335 XDS100 USB Emulator/T MS320C 2800 _0 - TMS320C28xx - Code Composer Studio - Not Connected

File Edit “iew Project Debug GEL Option Profile Tools DSP/BIOS. Window Help

B BB o | j\é«a“%"‘ % T Gh ik | & k"]
IProba1.pit ;”Debug LH @ L‘_‘J 7% I ) ‘ . ’

Bo opmEOEEL P

& [P Fies 3

7 | | #-[ GEL files s = —

{(: =3 Projects /main/3 &

¢ = gz Probal.pjt (Debug)

™ (1) Dependent Project

i D t . . e ] .
{_}1 g Dg;}’;?SSConfig ‘Fl|e type: Tabs/Indenting I Templates | Coloring I
[ Generated Files it g Parser Selection

4 ‘tg F;l""j_e _ “ " None [V &uto type info (hover tip)
465 EIEﬂ ;OL?::S ggp ) (¢ CodeSense DLL I Shift or control required
ﬁ B DSP2833%_Cp .c:;:ln: vV Auto list members (drop list)
% ﬁ [V Auto parameter info [call tip)
o .h28

& h54
— .h55

ol hE2 ¥ Name Completion

i o == —Search Scope

= Mapped to: IV Search through Entire Document for matched string

@ <Mone> ¥ Search through Symbol Database for matched string

™ lgnore case

@ MNew Type... — Multiple matches

Delete T " Cycle through matched strings
SR ¢ Show list of matched strings
e ™ Even for single matches
0K Cancel




Figure 4-11. Code Sense

{ usingcodesense.c *

ot Tvproad function
int addNumber|int numl, int numZ)

return numl + numZ:

extern _CODE_ACCESS void clearen(FILE *_fp]
@ cunDate DATEPTR curnDate
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NMHCTpyMeHTanbHbIE
cpeAacTBa ONA reHepauum
Koaa

YcTtaHOBKa onuun onsa npoekra un pavna
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Figure 1-1. TMS320C28x Software Development Flow

. CIC++ .
- source -
3 files 3
= Macro S >
-«  source - C/C++
. files * compiler
l- * *
- Assembler - C++ name
Archiver . source | 5 demangling
55 = utility
v
- - 8
- Macro .
- library S Assembler
. . Debugging
'J\} tools
: . Object Library-build
Archiver < - files - prorgess
v = T -
=2 L | I}‘ - i >
X lgtjlryto = B . Run-time- .,
- objec - . ¥ support =
< files S Link step g Iibprgry %
T —
. object .
3 file z
Hex-conversion
utility
¢ r
Object file
Programmer Absolute lister Crossl-i;?;?rence utilities C28x
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Bbi3oB YTUIINTbl KOMIMUITALNW

cl2000 -v28 [options] [filenames] [--run_linker [link _options] object files]]

*cl2000 -v28 — komMaHga 3anycka KoMnunaTopa u accembnepa.

*0ptions — HACTPOMKU, BNUAIOLLME HA NPOLECC KOMMUNSLMN BXOOHbIX
doannos.

filenames — oaWH UMM HECKOSbKO dpanrnoB co3aaHHbiX Ha A3blke C/C++,
accembnepe unu obbEeKTHLIX hannos.

e--run_linker HacTpoOnKu c KOTOPLIMK 3arnyckaeTca NMNHKOBLUKK
/ink_options — HaCTPOWKN yrpaBrieHNs NPoLEeCcCOM fNIMHKOBaHUA

cobject files — nms1 gONONHUTENBLHOrO 0OBLEKTHOrO hamna gnsa npouecca

JINMHKOBAHUAA.
38



File Edit Yiew REisEes

!
-
-

P
rak
Sl '

S OE | B%w

'# JF2B335 XDS100 USB Emulator/TMS320C2800_0 - TMS320C28xx - Code Composer Studio - Not Connects
Debug GEL Option Profile Tools DSPJBIOS Window Help

Mew...

Open...

Use External Makefile. ..
Export to Makefile. ..
Add Files to Project...
Save

Close

Source Control

Compile File Ctrl F7
Build F7
Rebuild all

Stop Build

Build Clean

Configurations...

Build Options. ..
File Specific Options...

Project Dependencies. ..
Show Project Dependencies
Show File Dependencies
Scan All File Dependencies
Recent Project Files

4

R RhRRY SR
|08 | &%

& B B

TT File $Revision: /main/3 $
Checkin $Date: Marxch 16, 2007 08 ::
R e e e e

FILE: DSP2833x CpuTimers.c

TITLE: CPU 32-bit Timexys ITnitiali:z

NOTES : CpuTimexrl and CpuTimerxr2 are

other realtime operating s3

Do not use these two timexs
on integrating DSP-BIOS or

Y74

B i g g

/7 8TT Release:
// SRelease Date:

DEP2833x Headexy Files 1
Septembexr 26, 2007 &

B e e ey ey e oo

39



[Probat ot ~[Debug B
G \ 6 E=HEEHEA

W [T {DSP2833x_CpuTimere = —9
w fg SE:]:::::: T /7 TT [=g Build Options for Probal.pjt {Debug) @@ '
(P = gz Probal.pjt (Debug) £/ Check General Compiler | Linker | Link Urderl
™ [ Dependent Project ! HEREE o
= (L] Documents A

& (L] DSP{BIOS Config £F FTLE:

= [ Generated Files 7/

i +- (] Include | .

it @3 Libraries £/ TITLE| Category: ~Basic C

} £33 Source ST T arget Version: |C28:-m (++28) vl
& [ pspagazx_cpi /7 mores]|idvenced i i

‘ _Cpl Advanced (2) Generate Debug Info: IFuII Symbalic Debug [-g) _f_|
%‘ ; /// E;::’bac’k Optimize for Speed [-mf): INo vl
Z Assembly Opt Level: I None v l <
= s Parser )
7/ Preprocessor Program Level Opt.: |None _"_l B
L/ / Diagnoshes Specify CLA Support: |None _'_I
,. /7
iz W i
&L /7 STI Ri
E / :‘/ SRQ.I 24
— ! HHHHR d
0K Otmena ] Cnpaeka
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IProba1.pit _v__”Debug _:_]l & B 7% ! o ¥ | BL ‘
Be aPmBEEHEE $
T | [F e e o e S I S B
| | (1 GEL files // This function initializes the selec
i,’_‘ = Ejpro;ects // by the "Freg" and "Period" paramete.
i QProbalp;t(Debug) // and the period in "uSeconds".
& (L Dependent Project // after configuration.
a2 [ Documents
o - : L7
(] DSP/BIOS Config id ConfiqC : t t ;
{88 Generated Files void ConfigCpuTimer (struct CPUTIMER VA
13 + -] Include {
i [ Libraries Uint32 temp;
)
=43 Source
2 # - - o _ , _
e Open Initialize timerxr period:
= Compile File mer->CPUFreqInMHz = Freq;
2 Remave from Project mer->PeriodInUSec = Period;
1 \ File Specific Options ... mp = (long) (Freq * Period);
i Properties ... ner->RegsAddr->PRD.all =
v Allow Docking o
= Hide Set pre-scale countexr to divide
& Float In Main Window mer->RegsAddr->TER.all =
=¥ o rimer->RegsAddr->TPRH. all
1 /7 Initialize timer control regist
Timer->RegsAddr->TCR.bit.TSS
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I Probal.pijt L‘ I Debug

&

7

&

B 0DHEEHEL P

@ Files

-] GEL files
=3 Projects
=] Q Probal.pjt {Debug)
(271 Dependent Project
(21 Documents
(L) DSPJBIOS Config
[Z1] Generated Files
#-(7] Include
(2] Libraries
=423 Source
[#] DsP2833x_Cpi

void Conf

{
Uint3

/7 In
Timer
Timer
tenp
Tinmer

/7 Se
Timer
Timer

/7 In
Timer
Timer
Timer
Timer
Timer

g he
"ﬁg 1z

General Compiler I

Pro'ect level options Reset |

Category:

Advanced
Advanced (2)
Feedback
Files
Assembly
Parser
Preprocessor
Diagnostics

Display full
L options

i~ Basic
|

Faraet Version D000 [T -
arget Yersion oux l-vZol -

| Generate Debug Info: lFull Symbolic Debug (-g) .l]
| Dptimize for S d-f:l ]
| ptimize for Speed [-mf]: |No «
Opt Level: m
|

Specify CLA Support: INone LI

| oK I OTtmeHa Cnpaeka

1

bat

4

L op
b 1 0¢

Fre
sal

// Reset interrupt counter:
Timer—->InterruptCount = 0;
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[TlocTpoeHune npoekKkTa
B CCS
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MHCTPYMEHTbI KOMMUITALINN NPOEKTa

I'® /Blackhawk USB510L - F28335 Emulator/TMS320C2800_0 - TMS5320C28xx - Code Composer Studizs - Not Connected - [Yega_algorithm.c] -10] x|
0 File Edit View | Project Debug GEL Option Profile Tools DSP/BIOS ‘Window Help - |E|_§]
@[5 e LRy R R
pen...
llSDN_mk_op_wi.pit Use External Makefile... [ U ’ [ ] /‘é ‘
- Exportto Makefile...
72| | & | B8 E Add Files to Project...
el s -
™ B éz; v.La_pr = ngt.La_pr_p + vt_dSENH[0] / (nav.RLa * nav.CosFi) - zj
P & k.vt_FRANAV_P[1]; //Brixog sagayu
- &5 ource Control *|lv.H pr =/hav.H_pr_p + vt_dSENH[2] - fk.vt_ FKdNAV_P[2];
3 E. Compile File ct+F7 8
® B puid aa X QTR TOTpefuTerns
» SL—; Rebuild All tData.Fi_pr = nav.Fi_pr;
== = ﬂ@&ﬂd utData.La_pr = nav.La_pr;
0 il ata.outNavDat.H_pr = nav.H_pr; —
{L} Configurations. ..
x Build Options. .. onData.latitude = nav.Fi_pr;
¢ File Specific Options... onData.longitude = nav.La_pr;
?% Project Dependencies. .. onData.altitude = nav.H_pr;
# Show Project Dependencies
— Show File Dependencies L= iy 158 33 1P
Scan All File Dependencies OutData.data[i + 15] = nav.vt_VENH([1];
Recent Project Files »
[ DSPZ833%_ . o -
& 4] psPos3ix isonData.speed = sqrt (Square (nav.vt_ VENH[0]) + Square (nav.vt_VENH[1]));
- b isonData.speedEast = nav.vt VENH[O];
& [#] Dsp2g3zx_ P =
-[¥] DSP2833x_ isonData.speedNorth = nav.vt_VENH[1];
@ Vega_algor isonData.speedvVer = nav.vt_VENH[Z];
—d Vega_calib,
Vega_can.(
5] Veqa_dats //BrigucTe e paguyCoOE KPUEBMSHE
2] vega_dev. E2s = 1 - PHY_CONST_EZ * Square (nav.SinFi);
vega_flash nav.RLa = PHY_CONST_A / sqrt(E2s) + nav.H_pr * 0;
Vega_isr.c nav.RFi = PHY CONST_A * (1 - PHY CONST_E2) / sqrt (Cube (E2s)) + nav.H pr * 0;
Vega_main
”“iﬁﬁﬂ_ //PacyeT YIPJIOBHX CKOPOCTe# BpalleHUA
Vega_sci.c
) W@}ﬁt //reorpaguueckoro CONpOEOKIAKUEr0 TPeXrpaHHUKA
..[3] Vega_spi.c. nav.vt_OmENH[0] = -nav.vt VENH[1] / nav.RFi; //Brxong sagadu
‘| W‘T”““MEH:J nav.vt_OmENH[1] = PHY CONST_UZ * nav.CosFi + nav.vt_VENH[0] / nav.RLa; //BrIX0n 3agayu
nav.vt_OmENH[Z] =

"D [

PHY_CONST_UZ * nav.SinFi + nav.vt_VENH[0] /

| o

%, @ [DISCONNECTED (LNKNOWN)

nt,cot [ 4
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'# /F28335 XDS100 USB Emulator/TMS320C2800_0 - TMS320C28xx - Code Composer Studio - Not Connected - [DSP
Q File Edit View Project Debug GEL Option Profile Tools DSPJBIOS Window Help

@] B0~ [ & e e G T | SR GE O |t
[Probat.pi ~|[Debug =R SR A
Hé 0EBEHEL P
| [P Files /"/___T____________T__._T___.___________________,_
= | |5-C3 GEL files // This function initializes the selected tim
{,’_W =143 Projects /7 by the "Freg" and "Period" parameters. The
3¢ S8=*{Probal.pjt {Debug) /7 and the period in "uSeconds". The timer 1is
* (0 Dependent Project // after configuration.
—_ (L) bocuments Py
U (L DSP/BIOS Config ) ‘ . ) ,

| (23 Generated Files void ConfigCpuTimer (struct CPUTIMER VARS *Tim
13 -] Include {
i, (] Libraries Uint32 tenmp;
; =143 Source
[ Popeasax // Initialize timerxr period:
& Timer->CPUFreqInMHz = Freq;
22 Timer->PeriodInUSec = Period;

A temp = (long) (Freq * Period);
Timer->RegsAddr->PRD.all = tenp;

g P

e // Set pre-scale counter to divide by 1 (
E RS /| -— - - % s e - = -
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'# JF28335 XDS100 USB Emulator/TMS320C2800_0 - TMS320C28xx - Code Composer Studio - Not Connected - [C:\CCStudio_v3.3MCUWyProjectsiUS

Q File Edit View Project Debug GEL Option Profile Tools DSP/BIOS Window Help

IR R G B h R @R | EE| % ||
IProba1.pit _l”Debug ;J & B _’é" S ¥ ’ ® L
— = ,’ I 1
Blée 0EHEEHEL P
& -g Files Al { .
™| = (Z1) GEL files r Uint32 temp;
| |23 Projects
b = &z Probal.pit (Deb // Initialize timer period:
% EggwﬂﬂﬁFMOE Timer->CPUFreqInMHz = Freq;
3 ocumencs . -3 . '

e - = H
L () DSPIBIOS Con Timer—->PeriodInUSec N Per+od,

4 (2] Generated File: t‘?mp = (long) (Freq Period) ;
0 #-(2] Include = Timer—->RegsAddr—->PRD.all = temnp;
i {2 Libraries
126 JE 13I8
z | e ‘:tjswme 5 % // Set pre-scale counter to divide by 1 (SYSCLEOUT) :
;? e “ | — Timer->RegsAddr->TPR.all = 0;
s o/ [l reemeemeerimen -0

————————————————————————————— Probalspit = Debug sersssossseodnnosmmnasmnasnnad
[DSP2833x_CpuTimers.c] "C:\CCStudio v3.3MCU\C2000\cgtools\bin\cl2000" -g -pdsw225 -fr"C:/CCl

Warning: The project has no cmd file while the Text Linker is selected
[Linking...] "C:\CCStudio_vw3.3MCU\C2000\cgtoolsibinicl2000" -@"Debug.lkf"

<Linking>

warning: creating output section ".ebss" without a SECTIONS specification
warning: creating output section ".reset” without a SECTIONS specification
warning: creating ".stack" section with default size of 0x400; use the -stack

option to change the default size

undefined first referenced

symbol in file
_CpuTimerORegs C:\\CCStudio v3.3MCU\\MyProjects\\Probali\Debugh\DSP2833x_CpuTimers.ob]
_CpuTimerlRegs C:\\CCStudio v3.3MCU\\MyProjects\\Probal\\Debug\\DSP2833x_ CpuTinmers.obk]j
_CpuTimerZRegs C:\\CCStudio v3.3MCU\\MyProjects\\Probal\\Debugh\DSP2833x CpuTimers.ob]
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'# JF28335 XDS100 USB Emulator/TMS320C2800_0 - TMS320C28xx - Code Composer Studio - No

(| £ "2 o T %B--‘ S
vlJ & T "5 ba =

Reload Program Cerl+Shift+L

Load Symbols

>
Reload Symbols 4
Unload Symbols >
Load GEL...
Data >
Workspace 4

Difference between files. ..
Merge Files. ..

Oyt b pou

Wvira el LD
Frinc, .. CLri+F

Recent Source Files >
Recent Workspaces 13
Recent Program Files 13
Recent Symbols 3
Recent GEL Files >

Launch Setup

Exit

Uint32 temp:;

/7 Initialize timer period:
Timer—>CPUFreqInMHz = Fred:;
Timer—->PeriodInUSec = Period;
temp = (long) (Freq * Period)
Timer—>RegsAddr—->PRD.all = te:

/7 Set pre—-scale counter to d.
Timer—->RegsaAddr—->TPR.all = 0
Timer—->RegsAddr—>TPRH.all = |

A/ Tnitiglize timexy control x»

Timer—->RegsAddr—->TCR.bit.TS8S -
Timer—->RegsAddr—->TCR.bit.TRBE -
Timer—>RegsAddr—->TCR.bit. SOFT
Timer—->RegsAddr—>TCR. bit.FREE
Timer—->RegsAddr—>TCR.bit.TIE -

ITnteryrmint mniinter:
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Figure 4-8. Elements in the Source Code Window

Selection . -
Margin . volume.c (view-only)
000013DC 0210A07A ADD.L2
000013EQ0 D0Z21CO2F6 oIwW.D2T2
000013E4 00002000 NOP

%

¥

- 000013E8 003C62E6 LDW.D2T2
4 000013EC 00006000 NOP 4
000013F0, 2FF 16120 [ BO] ENOP.S1 DWS
000013F4 0203E0SA SUB.L2
000013FA 023C62F6 STW.D2T2

Divider

& Disassembly

0RM013E0 0Z21C0O2F6
00D0013E4 00002000
I000013EB8 003C62ER
"000013EC 00006000
000D13F0 2FF16120 [ BO]
000013F4 0203E0SA
0D0013F8 023C62F6

~® adffitional processing load
rocessingload) ;
O000A3FC L33
000Q13FC 00020010
00001400 0200016C
01826162

Q00013FC DWSLS_pro
i QOO013FC 00DZ20010
M!xe(ainl\(/jlcgizéﬁrs;:see)mbly grogram nnnn1 fm n N2nnn1ac
ounter
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‘4 JF28335 XDS100 USB Emulator/TMS320C2800_0 - TMS320C28xx - Code Composer

<P File Edit view Project
B 4B B
|Proba. pit

B |6 @gag_.;é

¥ § Files

w

™ +- (] GEL files
5 =1-423 Projects
4 3¢ =l gz Probal.pjt
™ (1 Depend:
7 [ Docume,

[ DsPyBI
(2 ,
Rt -] Include |
[ Libraries
=5 Eﬂ Source

~-[¥] DsP|

pSs08 GEL Option Profile Tools DSP/BIOS Window Help

I & & "% B G

SR ’ ® L \

Breakpoints...

Assembly/Source Stepping

step Into F11
Step Over Fi0
Step ¥ Shift-+F11

smp ;

Animate AlE+FS
Run Free Chrl4+-FS lize timerxr pe
‘ JFreqInMHz =
riodInUSec =
+

ng) (Freqg
EsAddr—prD.a

Multiple Operation...

- _b—scale count

Advanced Resets » isAddr—->TPR. a
Resael CPLU CErl+R SAdd r—:‘>T PRH %
Reset Emulator Cerl+Shift+R
v Halt on Resst . :
1ze Ttimerxr cCo
Connect Alt+C sAddr—-——TCR. Db

Restore Debuqg State

sAddr—>TCR. b

cfAA—>T R =
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TMS320C28x
CPU and Instruction Set
Reference Guide

Literature Number: SPRU430E
August 2001 - Revised January 2009
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1 O630p apXUTEKTYpPbI

2 Onucanue CPU

3 NMpepbiBaHUe U nepes3anyck
4 KoHBeunep

5 PexxuMbl agpecauumn

6 KomaHabl accembnepa

7 OcobeHHOCTU amMynsAaunmn

8 NMNpunoxeHus

9 CnoBapb
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w0 nh =

PeXXumbl agpecauum

Pexxum npsamoun agpecauun
Pexxnum cTekoBon agpecaunm
Pe>xnm KoCcBeEHHOW agpecaunm

Pexxnm permctpoBou agpecauymm
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Pexxum npamoun agpecaumm

AMODE |loc16/loc32 | Description
Syntax
0 @G6bit 32bitDataAddr(31:22) =0 6-T BUTHOE 3HauYeHve
32bitDataAddr(21:6) = DP(15:0) | CMetHeHu
, _ obbeanHaeTcs co
32bitDataAddr(5:0) = 6bit 3HAUYEHWNEM B PETNCTDE
DP. Agpecyetcsa oo 63
CINOB OTHOCUTENbHO
6a3oBoro agpeca
1 @@7bit | 32bitDataAddr(31:22) =0 Anpecyetcs fo 127 cnos
32bitDataAddr(21:7) = DP(15:1) :;';‘;‘ége”b”" basosoro
32bitDataAddr(6:0) = 7bit
[Mpumep
MOVW DP#VarA : 3arpyxaem pernctp DP 3HaueHnem cTpaHuLbl U3 nepemeHHol VarA
ADD AL,@VarA ; cknagbiBaem sHaueHne 13 0bnacTi namaTi co cMelleHnem VarA,

;cogepxawmmes B otTHocutensHo DP ¢ 3HayeHunem B peructpe AL

MOV

@VarB,AL

, CoxpaHsiem pesynesraT B 06ractb namati co cmeldgggiviem VarB




PeXXnum cTtekoBou agpecaumnn

AMODE |loc16/loc32 | Description
Syntax

X *SP++ 32bitDataAddr(31:16) = 0x0000
32bitDataAddr(15:0) = SP
if(loc16), SP = SP + 1

if(loc32), SP = SP + 2

X *..SP  |if(loc16), SP = SP - 1
if(loc32), SP = SP - 2
32bitDataAddr(31:16) = 0x0000
32bitDataAddr(15:0) = SP

[Npumep

MOV  *SP++ AL ; coxpaHsiem cogepxmnmoe 16-tn 6butHoro peructpa AL B
; BepxHen YyacTtu cteka Push

MOVL *SP++,P ; COXpaHsieM cogepxumoe 32-tn butHoro pernctpa P B
; BEpXHEWN YacTu cTeka

o4




PeXXum KocBeHHOU agpecaLunm

AMODE |loc16/loc32 | Description
Syntax

X *XARn++ | ARP =n
32bitDataAddr(31:0) = XARn
if(loc16), XARn = XARnN + 1
if(loc32), XARn = XARn + 2

X *——XARnN |if(loc16), XARn = XARn - 1
if(loc32), XARn = XARn - 2
32bitDataAddr(31:0) = XARnN

Mpnmep

MOVL XAR2,#Array1 ; Load XAR2 with start address of Array1
MOVL XARS,#Array2 ; Load XARS3 with start address of Array2
MOV @ARO,#N-1 ; Load ARO with loop count N
Loop:
MOVL ACC,*XAR2++ ; Load ACC with location pointed to by XAR2,
; post—increment XAR2
MOVL *XAR3++,ACC ; Store ACC into location pointed to by XARS3,
; post—increment XAR3
BANZ Loop,ARO0—- ; Loop until ARO == 0, post-decrement ARO 55




Pexxnm permctpoBoun agpecauunmn

AMODE |loc32 Syntax | Description

X @ACC [locTyn K cogepXXxnmomy
pernctpa ACC
Mpnmep
MOVL XAR6,@ACC : Load XAR®6 with contents of ACC
MOVL @ACC,XT ; Load ACC with contents of XT register
ADDL ACC,@ACC ; ACC =ACC + ACC
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N O koW

Tunbl accemMbnepHbIX KOMaHA,

ApudmeTnyeckme onepaunu:
cnoxeHnue n sblinTaHne — ADDB, ADD, SUBB, SBRK, ADDF32, SUBF32
ymHoxeHne — MPYB, MPYU, SQRA, IMPYL, MPYF32
nornyeckme onepauum — AND, OR, XOR, NOT
NHKpeMeHT n gekpemeHT — DEC, INC
onepauun casura — LSL, LSR, ASR, SFR
Onepauunn paboTbl C NaMATbIO
onepauuun coxpaHeHmna — MOV, MOVB, MOVW, MOVZ
onepauuun pabotbl co ctekom — PUSH, POP
yTeHme n 3anmcb — PREAD, PWRITE
Onepauun BbizoBa — LC, FFC
Onepauun umkna — LOOPZ, RPT
Onepauunmn ycnoBHoro 1 6esycrnosHoro nepexoga — LB, B, BF
Onepauun c pernctpamm — EINT, DINT,
Onepauunn npeobpasoBaHusa TmMnoB gaHHbIX — UI32TOF32, 116 TOF32, F32TOUI32

S7



ABS ACC Absolute Value of Accumulator

SYNTAX OPTIONS OPCODE OBJMODE | RPT | CYC
ABS ACC 1111 1111 0101 0110 X - 1

Operands  ACC Accumulator register

Description The content of the ACC register is replaced with its absolute value:
if (ACC = 0x8000 0000)
Vi = 13
If (OVM = 1)
ACC = 0x7FFF FFFF;
else
ACC = 0x8000 0000;
else
if (ACC < 0)
ACC = -ACC;
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Flags and N After the operation, the N flag is set if bit 31 of the ACC is 1, else N is cleared.
Modes

y4 After the operation, the Z flag is set if the ACC is zero, else Z is cleared.
C C is cleared by this operation.
vV If (ACC = 0x8000 0000) at the start of the operation, this is considered an

overflow value and V is set. Otherwise, V is not affected.

OVM If (ACC = 0x8000 0000) at the start of the operation, this is considered an
overflow value, and the ACC value after the operation depends on the state
of OVM: If OVM is cleared, ACC will be filled with 0x8000 0000. If OVM is
set ACC will be saturated to Ox7FFF FFFF.

Repeat This instruction is not repeatable. If this instruction follows the RPT
instruction, it resets the repeat counter (RPTC) and executes only once.

Exan“ﬂe ; Take absolute value of VarA, make sure value is saturated:
MOVL ACC,@VarA ; Load ACC with contents of VarA
SETC OVM ; Turn overflow mode on
ABS ACC ; Absolute of ACC and saturate
MOVL @VarA, ACC ; Store result into VarA
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FFC XAR7,22bit

Fast Function Call

SYNTAX OPTIONS OPCODE OBJMODE | RPT | CYC

FFC XAR7,22bit

0000 0000 11CC cCcCccC X = 4
CCCC cCeC ceecc ccce

Operands XAR7

Auxiliary register XAR7

22bit 22-bit program-address (0x00 0000 to Ox3F FFFF range)
Description Fast function call. The return PC value is stored into the XAR7 register and
the 22-bit immediate destination address is loaded into the PC:
XAR7(21:0) = PC + 2;
XAR7(31:22) = 0;
PC = 22 bit;
Flags and None
Modes
Repeat This instruction is not repeatable. If this instruction follows the RPT
instruction, it resets the repeat counter (RPTC) and executes only once.
Example ; Fast function call of Funch:
FFC XAR7, FunchA ; Call FuncA, return address in XAR7
FuncA: ; Function A:
LB *XAR7 ; Return: branch to address in XAR7

o]V
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1 BBeageHue B 00 bEeKTHbIe Moaynu
2 Onucanune Accembnepa

3 OnpekTnBbl Accembnepa

4 Makpochbl

5 JlInHkoBaHue

6 Jlucrtepbl

7 Npeobpa3oBaHue B Hex KoA

8 Accembnep B 3arorioBoYHbIX
dannax

9 CnoBapb
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MHCTpYMeEHTbI acceMbnnpoBaHuns

- Accembnep — TpaHcnmpyeT dannbl, HaNMcaHHbIE Ha A3blKe
accemMbriepa, B 06beKkTHble baunbl Ha MaIMHHOM A3bIKE;

- ApxuBaTtop — cobupaet 13 rpynnsl pansioB eauHbIN apXUBHbLIN
doann, Ha3biBaeMbIN DUONUOTEKOMN;

- llnHkep — 06beanHAeT 00bEKTHLIE ddannbl B OAMH MCNOMNHAEMbIN
00bekTHbIN moayrb (COFF-dgainn);

- dopmmpoBaresib JIMCTUHIOB C abCOoMOTHBIMU agpecamu;

- opmmpoBaTternb Tabnuubl NePEKPECTHLIX CCbISOK;

- [peobpasoBatens COFF popmata B ASCII-hex un gpyrue
doopmarsl.
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dopmaT 0O6beKTHOro hanna

Cekuyusi — 370 BNOK KoAa NN AaHHbIX KOTOPbLIW 3aHUMAET NMPOCTPaHCTBO
B NaMATU KOHTponmnepa n BAseTcs HaMMeHbllen eanHnUen o6bLEKTHOO
doanna.

OCHOBHblE CEKLIUN:
* .text section— cogep>XnT ncnonHAemMbIn Ko,
« .data section— cogepXmT nHMUManmM3npoBaHHbIE AAHHbLIE
* .bss section — 3ape3epBnpoBaHHOE NPOCTPAHCTBO NoA
HEMHULUMANN3NpyeMble NepeMeHHbIe

OCHOBHbIE TUMbI CEKLUN:
1. WHugmanusmpyemeole - .text, .datau 1 A.
2. HeuHuumnanmaumpyemsble - .bss, .ebss n.1.a

Object file Target memory

.bss RAM

4

data > EEPROM

text

> ROM
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[OnpekTnBbl onpeaenennsa cekumm

OCHOBHbI€e ANPEeKTUBbI CO3AaHuA ceKkuuun

HenHnymnanmsmnpyembie cekumm
e bss
e .usect

NHunumanmsnpyemble cekumm
e text
e .data
* .sect

[Mpumep co3gaHma cekuum
.bss symbol, size in words [, blocking flag] [, alignment flag]
symbol .usect ”section name ”, size in words [, blocking flag] [, alignment flag]
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KomaHaHbIN dpann NMHKOBLLIMKA

OupektnBa MEMORY

MEMORY
{

[PAGE 0 : | name [(attr)] : origin = constant, length = constant], fill = constant];
[PAGE 1: ] name [(attr)] : origin = constant, length = constant], fill = constant];

[PAGE n : | name [(attr)] : origin = consfant, length = constant], fill = constani];

}

[Mpumep

.."-ki-k*s*z**t*t****:****t*:**t*x**z*z****t*t**:*:**i*_."
JSE Sample command File with MEMORY dirsctiwve a*
'..*z**z*x**z*:****:****:*:**z*x**z*z****:*:**:*z**t*I..
Filel _ obij Filde2 . obli ;e ITnput files * 4
— o PO . l:rut ,x Options L 4
MEMQHV—— MEMOENY
directive e
PR O = L] ) I oxrdoagi = OC0O0 1 e = 1000
PAGE |_ AGE ) RO origin 1 K ength 00
opiions |_ PAGE 1 : SCRATCH = origim = &0k , length = Z0h
RO - origin = 200, length = Z200h
MNames —I COrigins J Lengths J
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KomaHaHbIN dpann NMHKOBLLIMKA

Oupektnea SECTION

SECTIONS
{

name : [property [, property] [, property] - . . ]
name : [property [, property] L property] - . . ]
name : [property [, property] [, property] . . . ]

CeoncTea;

1.

2.

3.

ObnacTb pasmeLleHnst CEeKL M.
load =(>) OBJIACTb TNAMATA
> OBJTIACTb NMAMATU

ObnacTb 3anycka Cekuum:
run =(>) OBJIACTb MNMAMATH

BxoaHble cekuumn
{BxooHble cekumn}

[Mpnmep

JEER TR AT R IR IR 2R R R bR Rk Tk ekt ke ke d ke Tk kR

[ *

Sample command file with SECTIONS directive
/'t**t*r**r*:**i*t*ti*t*t**t*t**i*r****2*1**1*2**:

filel‘obj file2.0bj /* Input files *

-0 prog.out /* Options

SECTIONS |
directive

{
Section
specifications

t

SECTIONS

text: load = ROM, run = B800h
const: load = ROM
.bss: load = RAM
.vectors: 1load = OFF80h
tl.obj(.intvecl)
t2.0obj (.intvec2)
endvec = .;
.data: align = 16

* % ."'

*%x /
/
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Ctpyktypa COFF - panna

File header

Optional file header

Secton 1 header

Section n
raw data

Section 1
relocation information

relocation information

Symbol table

String table

Section headers

Faw data
(executable code
and initialized data)

Relocaton
information

[Mpnmep

File header

dext
section header

data
section header

_bss
secfion header

<amed> secfion
section header

| hamed> section |
raw data

text
relocation information

<named=> section
relocation information

Symbol table

String table
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CtpykTypa 3aronoska COFF - dpanna

Byte

Number Type

0-1

2-3
4-7

8-11

1213

16-17

18-19
20-21

Unsigned short

Unsigned short
Long

Long

Long
Unsigned short

Unsigned short
Unsigned short

— naeHTudukaTop Bepcun dpanna

— KOJIMYECTBO CeKkuun B chaunne
— garta u Bpems cosgaHusa goanna

— yKasaTerb Ha HavanbHbI aapec Tabnuubl CUMBOMOB

— KONMUYeCcTBO TabnuL, CMMBOJIOB
— pa3mep B banTax 3arornoBka C HacTporkamu

— cnyxebHble cdonaru
— naeHTnduKaTop ycTponcrea
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CTpyKTypa OOMNONHUTENBHOIO
zaronoBka COFF - qpanna

Byte
Number Type

0-1 Short — cnoBo Hayarna 3aronoska (0x0108)

93 Shut — Bepcus wramna

4-7 Long — pa3mep B banTax UCMONMHAEeMOoro Koga

6-11 Long — pa3mep B 6anTax MHMUMaNmM3NpoOBaHHbIX OaHHbIX
12-15 Long — pa3mep B 6banTax HEMHULNANU3NPOBAHHbBIX JAHHbIX
16-19 Long — TOYKa BXOda
20-23 Long — CTapTOBbIN agpec UCNOMHAEMOro Koaa
24-27 Long — CTapTOBbIN agpec NHNLMANN3NPOBAHHbIX AaHHbIX

70



CTpyKTypa CEKLUMOHHOIo 3arosioBka
COFF - dpavna

Byte
Number Type
0-7  Character — UAeHTUMUKaTOp CeKkumnm
8-11  Long — on3n4eckum agpec cekumm
12-15  Long — pa3mep B banTax UCMONMHAEMOro Koga
16-19 Long — pa3mMmep cekumnu B bantax
20-23 Long — ¢pbannoBbIW yKasaTtesib K HavyaribHbIM JaHHbIM
24-27  Long — (pannoBbIn yKasaTtenb Ha TOYKY BXo4a
28-31 Long — pe3epsB
32-35 Unsigned long — YUCJTIO TOYEK BXOOa
36-39  Unsigned long — peseps
40-43  Unsigned long — CJ'Iy>K66HbIe cbnarm
44-45  Unsigned short — pe3epnB
46-47  Unsigned short — HOMEpP CTPpaHuLbl NaMATH
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YTunnuta npeobpasoBaHnUA OOBbEKTHOIO
doanna

‘ hex2000 [options] filename

Tunbl oNUWNA:
OCHOBHbIE OnuuKn: -map — reHepupyetca ans KapTbl NAMATU
-0 — onpegengaeTcs BbIxogHoU dpann
onuumn otobpaxeHus:- fill — onpegenseTca aHa4yeHne Ons 3anonHeEHUss NycToT
-image — yctaHaBnNMBaeTCs peXxum oTobpaxeHud
onuun namaTn: -memwidth — onpenenseTca paspsagHOCTb NaMATU CUCTEMDI
-romwidth — yctaHaBnmBaeTca pa3psagHocTb [13Y ycTponcTea
onuumn BbixogHoro oopmara: -a — dpopmat ASCII-Hex
-i — popmart Intel
-m — dpopmaTt Motorola-S

[Mpnmep

hex2000.exe -i -romwidth 16 -0 .\Release\MK_COI_release ver1.hex
\Release\MK_COI_releagg_ver1.out
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1 Acnonb3oBaHne KoMmnunaTopa

2 OnTuMn3auma Koga

3 JlnHkoBaHue C/C++ Kopa

4 OnTumMn3auma nocre JIMHKOBaHUSA
5 Peanusauusa C/C++ B 28x

6 Cpena peanbHOro BpemMeHu

7 ®yHKUMKN n bMdnuoTeKa ang
noonepXKku pearnbHOro BpeMeHu

8 CnoBapb

74



YPOBHU oNTUMU3aLUNN

YpoeeHb onmumu3zayuu 0
-NPOM3BOANTCS YNpoLLEeHne rpada ynpasnsatoLLen JTOrmkn nporpaMmmbl
-nepemMeHHble pa3MeLLatoTca B permcrpax
-UCKNIOYaeTCcsl HENCNonb3yeMbln KoA
-yMpOLLATCA BbIpaXXeHUs 1 onepaTopsbl
-pacKpblBaeTCs BbI30B OYHKUMI, 06bABNEHHbIX inline
-NPOM3BOANTCS YepeaoBaHMeE LMKINOB

YpoeeHb onmnmumMmu3sayuu 1

-Npon3BoaANTCA NIOKanbHOE KONMPOBaHME/KOHCTAHTHOE Pa3MHOXEHNE
-yOansaTCca Hencnosib3yemble npuceanBaHns

-UCKITo4aeTcs NokanbHble 06006l EHHbIE BbIpaXXEHUS

YpoeeHb onmumu3sayuu 2
-NpPOn3BOANTCA ONTUMMU3ALNS LINKIOB
-UcKno4varTca rnobanbHble 0bLmMe NoaBbIpaXKeHNs
-UCKntoYaeTcs rnobanbHble HEMCNOoSb3yeMble NpUcBanBaHUS
-Npon3BOaANTCA pa3BopadnBaHmMe LNKIOB

YpoeeHb onmumu3ayuu 3
-yOansoTCca HeBbI3blBAaEMble (OYHKLNK
-inline BbI30B ManeHbKnx oyHKLMIA
-nepeynopsgoymMBaHmne geknapauum B yHKUMSX; aTpmbyTbl Bbi3biBaE€MOM (PYHKLUMN U3BECTHbI, KOraa
BbI30B ONTUMU3NPOBAH
-pacnpocTpaHseT apryMeHTbl B Tena (pyHKUMIA Korga BCE BbI30BbI NepeaaroT TY XKe CaMyto BENIMYMHY B
TOW e No3nuumn aprymeHTa
-yrnpoLuarTca PyHKUNKN C BO3BpaLLAEMbIM 3HAYEHMEM, KOTOPOE HUIAE HE UCMONb3yeTCcH
-onNpeaensarTcs XapakTEPUCTUKN NEPEMEHHbBIX HA ypoBHE (hanna
-Npon3BoaANTCA pa3BopadnBaHme LNKIOB 75



Komnunartop nopgaepxuBaet
CcTaHpapTbl A3blka MexxayHapogHou
opraHusauuuv ctaHpapTu3auuu:

C -1989 ropa;

C++-1998 ropna
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[MopaepxruBaembie TUMbl AaHHbIX

Range
Typea Size Repressntation  Minimum Maccimum
char, signed char 16 bitz=  ASCII -32 768 32 767
unsignad char 16 bit=  ASCII 0 5 535
short 16 bitz= 2= complement  -32 768 32 767
unzigned short 16 bitz=  Binary 0 5 535
int, signed int 16 bitz= 2= complement  -32 768 32 767
unsigned int 16 bitz=  Binary 0 f5 535
long, signed long 32 bitz= 2z complement -2 147 483 648 2 147 483 647
unsignad leng 32 bitz  Binary 0 4 204 D87 205
long long, signed long 84 bitz= 22 complement - 223 372 036 854 775 808 0 223 372 036 B854 7735 BO7
long
unzignad long long 84 bitz=  Binary 0 18 448 744 073 708 551 815
snum 16 bitz= 2= complement  -32 768 32 767
float 32 bitz=  IEEE 32-bit 1.19 200 290s-38'"! 3.40 282 35438
doubls 32 bitz=  |EEE &4-bit 1.19 209 290s-3811 3.40 282 35+38
long double 84 bitz=  |EEE &4-bit 2 02 507 385e-308" 1.70 769 313e+308
pointsrs 32 bitz=  Binary 0 0eFFFF
far pointara 22 bitz  Binary 0 O3FFFFF
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PasmelleHne gaHHbIX B NaMATH

Pa3meLllueHne gaHHbIX

#pragma DATA_SECTION { symbaol , ' section name "');

[Npnmep

#pragma DATA_SECTION ( SysOpt, "my_data" );
struct NAVIGATION DATA SysOpt;

#pragma DATA_SECTION ( dT, "my_data" );
float dT,

#pragma DATA_SECTION ( canbRxBuffer, "can_data" );
Uint16 canbRxBuffer [ CANB_RECEIVE_BUFFER_SIZE |;
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Pa3melleHune Kkoga B namMsaTu

Pa3meLllueHne gaHHbIX

#pragma CODE_SECTION { symbol, "' section name '');

[Mpnmep

#pragma CODE_SECTION(CanCalcCrc, "my_code1");
Uint16 CanCalcCrc(Uint16 *pData, Uint16 nData)
{

Uint32 sumCAN;

Uint16 i, sum16;

for (i= 0, sumCAN = 0; i < nData; i++)

{

}
sumCAN = (sumCAN & O0x0000FFFF) + (sumCAN >> 16);

sum16 = (Uint16)((sumCAN & 0x0000FFFF) + (sumCAN >> 16)):

sumCAN += pDatali];

return sum16;
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