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ICETEK DSP
CETEK DSP
- PA
5416-A P4(
1 Vcc 2 Vcc
3 DS 4 PS
5 IS 6
7 10ME 8 IORD
9 MSIRB 10 R/W
4 T _RDY 12 |0OSTRB
13 RESET 14 EXT _ RESET
15 NMI 16 INT1
17 GND 18 GND
19 INT 2 20 INT 3
21 BDRO 22 BDR1
23 BDXO 24 BDX1
25 BFSRO 26 BFSR1
27 BFSX0 28 BFSX2
29 BCLKXRO 30 BCLKXR1
31 32 CLKOUT
33 GND 34 GND
- PB
5416-A P3(
1 A0 2 Al
3 A2 4 A3
5 A4 6 A5
7 A6 8 A7
9 A8 10 A9
1 A10 |12 Al
13 A12 |14 A13
15 Al4 |16 A15
17 GND |18 GND
19 10D0 |20 10D1
21 10D2 |22 10D3
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25 10D6 |26 10D7
27 D8 28 D9
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31 D12 (32 D13
33 D14 (34 Di15
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PC
5416-A P2( )
1 VccA 2 VccA
3 4
5 ADCIN1 6 ADCIN2
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9 ADCINS 10 ADCING6
1 12
13 14
15 16
17 DAGND 18 DAGND
19 20
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29 30
31 32
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port8001=0x0b0; port8002=0; // 0
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| CETEK-VC5416-A
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ICETEK-VC5416-A
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RESET
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3 DAOUT2: SMB-JWE , ICETEK-VC5416-A DA
2 0 +5V 1
4 AIN1 (ANOLOG INPUT) 1 500K Hz
0 +5Vv 1
5 AIN2 (ANOLOG INPUT) 2 500K Hz
0 +5Vv 1
6 DB99 D RS-232
v. 9
6
7
8
9
1 NC
2 TxD
3 RxD
4 NC
5 GND
6 NC
7 NC
8 NC
9 NC
DB9
7 USB USB
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PL P2
P3 P4 P6
8 PL3HA P1 DSP
5416 DSP ,
TTL 3.3V 3.3V 5v

3.35v
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P1
1 +5Vv POWER +5Vv
2 +5V POWER +5V
3 TOUT 5416
4 A16 5416
5 BDR2 5416 MCBSP2
6 Al7 5416
7 BDX2 5416 MCBSP2
8 A18 5416
9 BFSR2 5416 MCBSP2
10 A19 5416
1 BFSX2 5416 MCBSP2
12 A20 5416
13 BCLKR2 5416 MCBSP2
14 A21 5416
15 BCLKX2 5416 MCBSP2
16 A22 5416
17 GND
18 GND
19 XF 5416
20 BIO 5416
21 NC
22 NC
23 NC
24 NC
25 NC
26 NC
27 NC
28 NC
29 NC
30 NC
31 NC
32 NC
33 GND
34 GND

P1:
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3 NC
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5 AIN1 1 AIN1
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10 P3:34 P3 5416 16 16
110 8000h-0FFFFh

5416

5416 3.3V P3
1 A0 5416 A0
2 Al 5416 Al
3 A2 5416 A2
4 A3 5416 A3
5 Ad 5416 A4
6 A5 5416 A5
7 A6 5416 A6
8 A7 5416 A7
9 A8 5416 A8
10 A9 5416 A9
1 A10 5416 A10
12 All 5416 All
13 Al12 5416 Al12
14 Al3 5416 Al13
15 Al4 5416 Al4
16 Al5 5416 Al5
17 GND
18 GND
19 DO 5416 DO 110 8000h-0FFFFh
20 D1 5416 D1
21 D2 5416 D2
22 D3 5416 D3
23 D4 5416 D4
24 D5 5416 D5
25 D6 5416 D6
26 D7 5416 D7
27 D8 5416 D8
28 D9 5416 D9
29 D10 5416 D10
30 D11 5416 D11
31 D12 5416 D12
32 D13 5416 D13
33 D14 5416 D14
34 D15 5416 D15

P3:
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11 P4 34 P4. 5416 5416
McBSP
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1 VCC +5V
2 VCC +5V
3 DS
4 PS
5 IS 110
6 NC
7 IOWE 110 8000-0FFFFh
8 IORD 110 8000-0FFFFh
9 MSTRB /
10 RwW 5416
1n NC
12 IOSTRB 110
13 RESET DSP
14 EXT_RESET DSP
15 NMI
16 INT1 1
17 GND
18 GND
19 INT2 2
20 INT3 3
21 BDRO McBSPO
22 BDR1 McBSP1
23 BDXO0 McBSPO
24 BDX1 McBSP1
25 BFSRO McBSPO
26 BFSR1 McBSP1
27 BFSX0 McBSPO
28 BFSX1 McBSP1
29 BCLKXRO McBSPO
30 BCLKXR1 McBSP1
31 NC
32 CLKOUT 5416
33 GND
34 GND

P4:
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12 P6:34 P6 HPI HPI 5416DSP
5416
5416
5416
TMS320C54x DSP Enhanced Peripherals spru302.pdf
DSP
1 HDO HPI
2 HD1 DSP HPI
3 HD2 TMS320C54x DSP Enhanced
4 HD3 Peripherals spru302.pdf
5 HD4
6 HD5
7 HD6
8 HD7
9 NC
10 NC
1 NC
12 NC
13 NC
14 NC
15 NC
16 NC
17 GND
18 GND
19 HCS HPI
20 HCNTLO
21 NC
22 HCNTL1 HPI
23 HRW
24 HDS2
25 HRDY
26 HDS1
27 HINT
28 HAS
29 HBIL
30 NC
31 NC
32 NC
33 NC
34 NC

P4.
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13 POW_LED D1,D2

D1 5V

14 USER_LED(LEDO..LED7):
LEDO.LED7 8

15 DSP JTAG 5416

16

17

18

AGND
DGND
EXT_RST(J10,J9)

DSP

19 DSP SW:5416

TMS320V C5416 Datasheet

D2 +3.3V

5416
ICETEK-5100
3.3V

Jo:
J10:
DSP
DSP

MP/MC

OFF

ON

CLKMD1 5416
CLKMD2

CLKMD3

OFF

ON

20 HPI_SW J1,32 HP
HPIENA

5416 HPI16

JI:HPI16 J1 1,2,3

HPI16

1 12

HPI16

23

HPI16

J2:HPIENA J211,23

HPIENA

1 12

HPIENA

23

HPIENA

21 USER SW SWO0.SwW6 7

“ 111
“ 011

DSP
DSP
22 RESET:
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5416
110

Port0 0000h@I O
Port1 0001h@IO

AID Port2 0002h@IO A/D
Port3 0003h@IO A/D
Port4 0004h@IO A/D

DI/A Port1000 1000h@10 DA 1
Port1001 1001h@I10 DA 2
Port1002 1002h@10 DA 3
Port1003 1003h@10 DA 4
Port1004 1004h@10 DA
Port2000 2000h@I0 RBR/THR/DLL
Port2001 2001h@I0 |ER/DLM
Port2002 2002h@10 IIR/FCR
Port2003 2003h@I0 LCR
Port2004 2004h@I0 MCR
Port2005 2005h@I 0 LSR
Port2006 2006h@I10 MSR
Port2007 2007h@I0 SCR

USER LED Port3002 3002h@I10 LEDO..LED7

USER SW Port3003 3003h@I0 SWO..SW6
Port3004 3004h@I10

1 110 0
7 1 0
RAM_ENA
W-0
RAM_ENA 1 8000-OFFFFh RAM,
8000-OFFFFh ROM, 0
2 110 0

3 110 3004h

17
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15 1
INT_OE
W-1
INT_OE
0
4 SWO0..SW6 1/0
15 65
SWx
R-X
SWx 7 SW7..SW1
5 LEDO..LED7 /O
15 76
LEDx
W-X
SWx: 6 LED7..LEDO 1

18
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ICETEK DSP
CETEK DSP
1 /
3 )
3 )
+12V( ) +5V( )
2 DSP
« )
JTAG PA 5416-A P4 PB 5416-A P3 PC
5416-A P2 +5V /
1 “ OFF
3
PP DsP
DSP
JTAG PP +5V
4
5
CETEK DSP
1
( )
“ oo 220V
2 (
) / +12V (
) / +5V
PP( ) ( )
+5V ( ) DSP

+5V
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© 00 N o 01 b~

CETEK DSP

220V

ICETEK DSP

DSP

A/D
)
) “ ”
+12V
+12V
DSP JTAG
/ +12V
/
/
4 “ OFF”

/ +5V
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ICETEK-VC5416-USBEDU ICETEK-VC5416-PP-EDU

ICETEK-EDU-A
1 10HZ-100K
2 220V +5vV  +3.3V
3 AD DA
DSP
DSP ICETEK-5100PP  ICETEK-5100USB
1 C2000/V C33/C5000/C6000 DSP
2 USB
DSP DSP
DSP ICETEK-VC5416-A USB
1 A/D
12hit
6
450K/ 2 150K/ 6
0 5v
/
2 D/A
12hit
4
100K 10us
0 5v
3 VCh5416
TMS320V C5416PGE160
128K* 16hit
64K * 16hit
8Mbit FLASH
/0
4
RS232

21
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DSP
160mmx 100mm
TMS320V C5416PGE160 VCBAXX
VC5410 16 160MIPS VC5410 2 128K
TMS320VC5416PGEL60  TMS320VC5410 TMS320V C5402PGEL00
TMSV320C5416 | TMS32VC5410 | TM S320V C5402
160MIPS 100MIPS 100MIPS
RAM 128k* 16Bit 64k* 16Bit 4k* 16Bit
ICETEK-CTR
1 128+64
2 44 16
3 LED 88
4 1
5 1
6 12V >500PPS 1
DSP C2000 C5000
VC33 C6000
1 TMS320C54X
2
3
4 |CETEK-EDU-A
5 DSP ICETEK-5100PP  ICETEK-5100USB
6 DSP ICETEK-VC5416-A  USB
7 ICETEK-CTR
o : ‘ ICETEK-CTR
. ‘_%_‘. &
¥
DSP e DSP
|CETEK-5100USB | & T |CETEK-VC5416-A

I

-y '-|,__-,.__I

| CETEK-VC5416-USB-EDU
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ICETEK DSP

ICETEK-VC5416-USB-EDU  ICETEK-VC5416-PP-EDU
Code Composer Studio

1. Code Composer Studio 2.0
2. DSP
3. Code Composer Studio 2.0 TM S320C5xxx
1. PC Windows2000 (  WindowsNT  Windows98
WindowsXP Windows2000) Windows
NT Windows2000  Service Pack3 WindowsXP
Service Packl
2. ICETEK-VCb54167-USB-EDU( |ICETEK-VC5416-PP-EDU)
ICETEK-ICETEK-USB |CETEK-ICETEK-PP
ICETEK-VC5416-A  ICETEK-VC5416-C 5v
3. USB ( PP )
TMS320C5xxx
(Code Composer Studio 2.0)

(ICETEK 5100 USB  ICETEK 5100 PP)

(ICETEK VCb5416-A ICETEK VC5416-C )

Code Composer Studio 2.0

C COFF (
) DSP
# Code Composer Studio
C *.ASM *.C)
(*.H)
(*.CMD)

(*.LIB,*.0OBJ)

23
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|CETEK-LF2407

USsB usB USsSB
PP
DSP JTAG
DSP JTAG
PP
ICETEK-VC5H416-A  DSP DSP
5v DSP
Windows
ICETEK-VC5416-A DSP DSP
DSP
Code Composer Studio 2.0( )
“ ” CC C5000 “ Setup.exe”

“ Code Composer Studio”

“ Setup CCS 2(*C5000)” * CCS

2(* C5000)"
DSP ( )
UsB
USB
USB
|CETEK Driver\C5000\USBDevice
* mdpjtag.inf”
“ " m ” “ Blackhawk Control Panel”
“ Blackhawk”
“ Blackhawk USB2.0 JTAG Emulator (S/N:
BD1050)"
PP
“ § | CETEK Driver\C5000
“ Setup.exe’

C\ICETEK\5xxPP

24
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NT WindowsNT

Windows2000 WindowsXP WindowsNTDriver
ICETEKDriver WndowsNTDriver.exe

Code Composer Studio2.0 (Simulator) ( )
“ Setup CCS 2(‘ C5000)” “ Code Composer Studio Setup”
“ Import Configuration” “ Clear”
o “ Code Composer Studio Setup”
“ System Configuration” “ My System”
“ Available Configurations” “ Cb416 Simulator”
“ Import” “ Code Composer Studio Setup” “ System
Configuration” “ My System” “ C54x Simulator”
“ Closeg “ Import Configuration”
* Code Composer Studio Setup” “ Fle” “ Exit”
Code Composer Studio 2.0 (Emulator)
“ Setup CCS 2(* C5000)” “ Code Composer Studio Setup”
“ Import Configuration” “ Clear”
o * Code Composer Studio Setup”
“ System Configuration” “ My System”
: USB ( PP ) “ Avallable
Configurations” “ |CETEK-5100 USB Emulator”
“ Import” “ Code Composer Studio Setup” “ System
Configuration” “ My System” “ C54x XDS’
“ Close “ Import Configuration”
. PP “ Code Composer Studio Setup’ “ Available
Board/Simulator Types” “ ItkBxxpp”
“ Install a Device Driver”
* Select Device Driver File” C\ICETEK\5xxPP
“ Itk5xxpp.dvr” “ Code Composer Studio Setup”
“ Available Board/Simulator Types” “ Itk5xxpp” “ Board Properties”
“ 1/O Port” 0x378 “ Next” “ Add Signa” ,
“ Startup GEL Files” “ CPU_1" C\5416EDUL ab
VC5416A .gel “ § “ Finish’
“ Code Composer Studio Setup” “ Fle” “ Exit”
Code Composer Studio 2.0
“ CCS 2(* C5000)" Code Composer Studio 2.0
C54X Code Composer Studio

“ Project” “ New...” “ Project Creation” “ Project’
volume “ Location”
C\5416EDUL ab\Lab1- UseCC “ OK”

25
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26

“ Projects’ “ volume.pjt”
‘ Project” “ Add Filesto Project...” * Add Filesto Project’
C\5416EDUL ab\L abl- UseCC “ C Source
Files(*.c;*.ccc)” “ volum.c” volume.cmd
volum CAti\C5400\cgtool s\lib\rts.lib
* Project” “ Rebuild All” CCSs * Build”
CCs “ volume.pjt”
“ volume.h’ “ rslib” “ volumec” “ volume.cmd’
“ include’
“ volumec”
“ volume.h’
* BUF_SIZE”
“ volume.cmd” 5416
“ volume.c” “ main()” “ input = &inp_buffer[0];"
CcC
( )
CcC
* Project” * Build Options...” * Build Options for
volume.pjt” “ Linker” * Stack Size” 1024
1024
File>Load Program |,
C\5416EDUL ab\L ab1-UseCC\Debug\volume.out
, volume.c , main() ,
Toggle Breakpoint F9
Debug—>Run F5 , main()
F10 write_buffer()
F8, write_buffer
, ,  shift-F7 write_buffer
write_buffer , F10 , F8
: C , ,
Debug—-> Go main
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View->Watch Window
volumec , , “ Quick Watch® CCS
Quick Watch
volumec , , “ AddtoWatch Window” CCS

Str ) ”+"l 1

sr write_buffer num
Call stack
View->Call Stack
main() , num

PC

Code Composer Studio  Probe ,
/ Probe
Probe Probe
Probe PC

read_signals A/D DSP
A/D Probe
read signas Probe
read signals(int *input) “ Toggle
breakpoint”
“ Toggle Probe Point” Probe
Fle>Filel/O
Add Fle  sine2.dat

Address inp_buffer
Length 100

warp around

Probe

Add Probe Point ,

Probe Point ,
Connect sine2.dat

Replace

" " , , Probe

10.
CcC

27
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View-> Graph-> Time/Frequency Graph Property Diaog

Graph Title Input
Satrt Address inp_buffer
Acquisition Buffer Size 100
Display Data Size 100
DSP Type 16-hit signed integer
- “ Clear Display”
F12 . input
“ volume
C I=IE
590
49.5-5
o]
-49.5-5
|| -29.0]
0 250 50,0 750 89.0
49, 28 [Time Lin [auto Scale [

28
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1 C
2.
3. map
4.
PC Windows2000( Windows98 WindowsXP
Windows2000) Code Composer Studio 2.0
1
C
13 gartﬂ
C C (
“ _c inito0” ) main()
C C
Code Composer Studio C
2.
( cmd) DSP
DSP DSP
3. (map)
DSP ROM
ROM
map DSP
cmd map
4.
UseCMD.asm
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CcC “ Setup CCS 2(* C5000)”
113 Clw!l
Simulator “ Cb416 Simulator”
“ Import”
1] CI 0%1 113 Hle” 113 EXitH 1] ”
“ CCS 2(* C5000)” Code Composer Studio 2.0
“ Project” “ New...” “ Project’ UseCMD “ Location”
CA\5416EDUL ab\Lab2- UseCMD “ " UseCMD .pjt
* Project” “ Build Options...”
“ Linker”
S Autoinit Modd” “ NoAutoinitidization”

. Code Entry Point” “ start”

“ Project” “ Rebuild All”

Fle—> Load Program , UseCMD.out
UseCMD.asm
. CPU “ View” “ CPU Registers” “ CPU
Registers’
“ View” “ Memory...” “ Memroy Window Options”
“ Adress’ X “ OK” “ Memory”

“ Float In Main Window”

start
F10 2 CPU DP STO
2 Xy
xh ACC z

" Project” “ Options...” “ Build Options”

“ Linker” “ Map Filename’ map
UseCMD.map

“ Project” “ Rebuild All" map

map cmd

30
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“ Fle” “ Open...” C:\2407ED UL ab\Lab2- UseCMD
“ Memory Map Files” UseCMD.map
UseCMD.pjt UseCMD.cmd
cmd SECTION text PAGE O
PRAM MEMORY PRAM 100h 1f00h
map “ ENTRY POINT SYMBOL” “ start”
0000100
map “ MEMORY CONFIGURATION"
b 1
3 3
cmd
PRAM : 0=100h,I=1f00h
PRAM : 0=200h,|=1€00h
map
cmd DSP
map
16
acc 16 acc

16

0f000h+0e000h

31



——ICETEK-VC5416-USB/PP-EDU

TMS320VC5416
ICETEK-VC5416-A
ICETEK-VC5416-EDU

Code Composer Studio DSP
TMS320C5xxx
ICETEK-VC5416-EDU ICETEK +ICETEK-VC5416-A

1 TMS320VC54x DSP

C54x 8 16 4 / 4
- PB
-3 CB DB EB
-4 PAB CAB DAB EAB
‘C54x 192K 3
64K / 110 64K

0000-007Fh OovLy =1

OvLY =0
0080-7FFFh OovLy =1 DARAMO-3
OvLY =0
8000-BFFFh
CO000-FEFFh  MPIMC =0 ROM  4Kx16
MPMC =1
FFOO-FF7Fh MPMC =0
MPMC =1
FF80-FFFFh MPMC =0
MPMC =1
*
0000-005Fh
0060-007Fh SPRAM
0080-7FFFh DARAMO-3  32Kx16
8000-FFFFh DROM =1 DARAM4-7
DROM =0
*1/0
0000-FFFFh

2 |ICETEK-VC%16-A TMS320VC5416 DSP

32
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16 y

2>A

2>A

-1>SP AG ->TOS

DARAM BO
1 2 3 4

1/O
3 ICETEK-VC5416-EDU TMS320VC5416 DSP
1/0
8001-8001h - -
8002-8002h
8003-8004h
8005-8005h
8006-9FFFh
4 MS320C54x
' C54x 7
*
LD #10A ; 10
* 16
STL AX(Y) ;
*
READA X ; A
X
*
LD @x,A; DP+x
*
LD*ARLA; ARL
*
LDM ST1B; ST1 ->B
* / MMR
PSHM AG; SP
5
Memory.asm
global start
.mmregs
text
Start:
nop
Id #dp DP
st #1,1 ; 201H
st #2,2
st #3,3
st #4,4

33
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stm #205h,arl : 1

rpt #3 ; 4

st #1234h,*ar1+ : 205H 4 1234H
; 201H 8
; 2000H 8

stm #7h,ar3 ; =7 8

stm #201h,arl X
stm #2000h,ar2 X

loop:
Id *arl+ T ; arl T arl +1
st T*ar2+ T ar2 ar2 +1
banzloop,* ar3- ;ar3 -1 0
xh:
b xh ;
.end
1
PP
ICETEK-VC5416-A MP/MC
DSP MP
| CETEK-VC5416-A D1 D2
USB USB
Code Composer Studio  Emulator
“ Code Composer Studio ” .3
Code Composer Studio
“ CCS 2(* C5000)" Code Composer Studio 2.0
2.
“ Project” “ Open’ C\5416EDUL ab\Lah3-Memory
“ Memory.pjt”
3.
“ View” “ Memory..." “ Title" PROG
“ Address’ 0x1000 “ Page” “ Program” “ OK”
“ PROG” 1000H ICETEK-VC5416-A
DSP MP
cmd 1000H
CCs “ PROG”
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“ 0x1000:" “ Edit Memory” “ Datd’
0x1234 “ Dong” “ PROG"
3
DARAMO “ View” “ Memory..." “ Title”
DARAMO “ Address’ 0x200 “ OK” “ DARAMO"
200H DARAMO
DARAM1 “ DARAMT”
0x2000 DARAM1
“ Edit” * Memory” “ Fill..." “ Address’ 0x200
“ Length” 6 “ Fll” ox11 “ OK” 200H
16 ox11 “ DARAMO"
0x2000 8 0
“ View” “ Memory..." “ Title” NO EXIST “ Address’
0xA000 “ Page” “ /0" “ OK” “ NO EXIST”
110
“ Refresh Window”,
“ Option”* Customuze...” “ Program Load Options”
“ Load Program After Build” “ OK”
DSP “ Project’” “ Rebuild
All" “ PROG"
CPU “ View” “ CPU Registers’ “ CPU Register”
F10
CPU DP ACC STO ARO ARl AR2 “ DARAMUC”
“ DARAMYT"
201H 8
2000H 8
Code Composer Studio XXXX
DSP DSP
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PC Windows2000(  Windows98 WindowsXP
Windows2000) Code Composer Studio 2.0

TMS320
DSP

16

00001010
- 00011000
11110010

00010100
- 00011000
11111000

00101000
- 00011000
00010000

00100001
- 00011000
00001001

00010011

" C54x SUBC
UBC
ACC

PC+1
ACC - x 2] > ALU

ALU

\

o
\
o

\Y
o

36
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ALU x 2+1 > ACC
ACCx 2 > ACC
SUBC 0
1 0
SUBC 16 16
16 0 16 SUBC 16
SUBC 16 16
/ SUBC
SUBC RPT RPT 1—256
SUBC
3.
ABS
SUBC RPT 16
<3E :1>
N
SUB 0-
]
1. Simulator Code Composer
2. Project-> New div
C\5416EDUL ab\L ab4-Division
3. Fle—>New-> Source File div.asm
Project->Add Files to Project div.asm
4, Fle>New-> Source File div.cmd Project>Add Files

to Project

div.cmd
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5. div.asm
.mmregs
stacksize .set 256 ;
stack .usect ".MYSTACK" stacksize  ;
.data
.bss NUMERA,1
.bss DENOM,1
bss QUOT,1
.bss ARIT,1
.bss TEMSGN,1
text

start:
stm #stack+stacksize, SP ;
nop
nop
next:
cdl DIV
b next

: NUMERA DENOM
: QUOT  ARIT
DIViid  #NUMERA dp

Id @NUMERA,T ; T

mpy @DENOM,A ; A

Id @DENOM,B ; B 16

abs B :

stt  B,@DENOM ; B 16

Id @NUMERA,B ; B 16

abs B ;

rpt  #15 ; subc 16

subc @DENOM,B :

bcd doneAGT ; A,
: A>0 done,

sl  B@QUOT ; B 16

sth B,@ARIT ; B 16

xor B ;
; B 0

sub @QUOTB ;

st B,@QUOT ;

done;
ret

6. div.cmd
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MEMORY
{
PAGE O:
VECT : o = 0ff80h, | =0040h
EX_ROM : o = 1000h , | =1000h
PAGE 1.
B2 : 0 =0060h , | = 0020h
Bl : 0 = 0300h , | = 0100h
}
SECTIONS
{

text  : {}> EX_ROM PAGE 0
data : {}> EX_ROM PAGE 0
Dbss - {}> B2 PAGE 1
MYSTACK : {}> Bl PAGE1

}
7. Project—-> Rebuild All
warning entry point symbol _c_intO undefined
Code Composer Studio C
8. Project-> Build Options... linker Autoinit
Model No Autoinitialization “
9. Fle—>Load Program Code Composer Studio
ff80H DSP PC View—>CPU
Registers> CPU Registers PC CcC
"start”,
10.
div.asm NUMERA
“ Add to Watch Window” NUMERA
Name “ NUMERA’ “ (int*)NUMERA" “ Radix” “ hex”
“ gec”
DENOM QUOT ARIT
NUMERA
DENOM QuUOT ,
11 NUMERA “ Vaue' ‘a0 DENOM
“ g
12. F10 "b next’ QUOT  ARIT
13. PC
14. div.asm
global start
Project>Build Option Linker
Code Entry Point start " Project-> Rebuild
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All"
"File->Reload Program” Code Composer Studio
View—->CPU Registers> CPU Register” PC
' C54x PC
ff80H
div.asm
.end
.sect “.vectors”
b start
div.asm
div.cmd, text :{{}> PROG PAGEO

vectors :{{}>VECT PAGE 0

Project-> Build

Fle—> Exit Code Composer CCS 2('C5000)
Code Composer Studio 2.0 Fle—>Load Program div.out
F5 Shift-F5 Debug-> Reset DSP

DSP
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=

ICETEK-VC5416-A

110

C

110

110

ICETEK-VC5416-EDU

1. 1/0

-'C54x DSP

in out

110

110

-ICETEK-VC5416-A
WatchDog

0001-0001h
0002-0004h
1000-1004h
2000-2007h
3002-3002h
3003-3003h

WatchDog
A/D
D/A

DIP

-ICETEK-VC5416-EDU

8001-8001h
8002-8002h
8003-8004h
8005-8005h
8006-9FFFh

PORTW

000Ch

/*

ioport unsigned int port0008;
ioport unsigned int port000c;

/*

I/O

110

*/

*/

Xx=port0008;

1/0

ICETEK

DIP
110

0008h

41

1/0

+|CETEK-VC5416-A

I/0

A/D D/A

110

X

portw #0Ch,x

C

/0

110

A/D DI/A

1/0

PORTR
portr 8,x
I1/O
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port000c=(unsigned int)x;

2. 1
E M | F
0 C A D
N T D A
R D T
L R A
VC5416
3. 2
E M | F
Ledl [« C A D
Led? € T D A
Ledd [« L R A
L F2407
(1)
PP
ICETEK-VC5416-A DIP MP/MC “ OFF"
DSP MP
(2
ICETEK-VC5416-A D1 D32

USB uSB

42
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3 Code Composer Studio 2.0  Emulator
“ Code Composer Studio i .3
4 Code Compose Studio
* CCS 2(* C5000)” Code Composer Studio 2.0
2.
“ Project” “ Open” C\5416EDUL ab\Lab5-10Port
“ |OPortl.pjt”
3.
led.c led.c
4.
“ Project” “ Rebuild All” Code Composer Studio
“ Message”
5.
“ File” “ Load Program” “ Load Program”
C:\5416EDUL ab\L ab5-10Port\Debug ioportl.out Code
Composer Studio ICETEK-VC5416-A Code
Composer Studio
6.
“ Debug” “ Run” F5 ICETEK-VC5416-A
DIP u20
7.
(€D “ Debug” “ Halt” Shift-F5
2 “ Project” “ Close” 1
8.
“ Project” “ Open” C:\5416EDUL ab\L ab5-10Port
“ |OPort2.pjt”
* 1 ON
* 2
*1/O
1/0 DSP IS
* 110
*1/O
* Flash
FIFO
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/0

1 TMS320VC5416 DSP 110
2. 110

ICETEK-VC5416-EDU ICETEK +|CETEK-VC5416-A

1. TMS320VC5416 DSP /0
" C54x 64K 110 2 BIO XF
5416DSP / 18 McBSP
8 HP
2. ICETEK-VC5416-A 110
|CETEK-VC5416-A 110 DSP DIP
U2 MPMC DSP MP/MC DSP DSP
DSP MP
MC
ICETEK-VC5416-A 110
ICETEK-VC5416-A 0-3.3v
110

3. ICETEK-VC5416-EDU /0
ICETEK-VC5416-EDU AIN1-AIN2 “ A/D
? ADCIN2-ADCIN3 ADCINO  ADCIN1
ICETEK-CTR
BFSX0--
BFSR1 BCLKXRO—
BDX0—

BFSX0
J5 BFSX0
BFSX0 650Q
J5

#define SPSAQ *(unsigned int *)0x38
#define SPSDO * (unsigned int *)0x39
main()
{

unsigned int uwWork;
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SPSA0=1; 1 McBSPO  SPCR2
uWork=SPSDO;
uWork& =0xfffe; // XRST=0
SPSDO=uWork;
SPSA0=0x0e; I McBSPO  PCR1
uWork=SPSDO;
uWork|=0x2800; // XIOEN=1 FSXM=1
1 /O FSX
SPSDO=uWork;
while (1)
{
SPSA0=0x0e; // McBSPO  PCR1

uWork=SPSDQ0;
uWork|=0x2800;
uWork”=0x8; /| FSXP=~FSXP BFSX0

SPSDO=uWork;

Delay(4096);
}
}
1
PP
ICETEK-VC5416-A DIP MP/MC “ OFF
DSP MP
ICETEK-VC5416-A D1 DS2
USB USB
Code Composer Studio 2.0  Emulator
“ Code Composer Studio § .3
Code Composer Studio
“ CCS 2(* C5000)” Code Composer Studio 2.0
‘ Project” “ Open’ C:\5416EDUL ab\Lab6-10Pin
“ 10Pin.pjt”
2.
led.c led.c
led.cmd
3.
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“ Project’ “ Rebuild All”
“ File’ “ Load program..
|OPin.out
“ Debug’ “ Run”
J5
“ Debug’ “ Hdt”
“ Delay(4096);"
DSP

46

|OPin.out

C:\5416EDUL ab\L ab6-1OPin\Debug
5416 DSP

3-5 1

110

3.3V
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a kcwbdpE

5416
5416
5416

ICETEK-VC5416-EDU | CETEK +|CETEK-VC5416-A
3 TIM PRD
TCR 3
24H 25H 26H TIM PRD TCR
15—12
11--10 soft free
9—6 PSC
5 TRB
4 TSS
3—0 TDDR
TIM 0 PRD TIM
TCR TSS=0
CLKOUT PSC PSC
0 TDDR PSC PSC CLKOUT
1 PSC 0 TIM 1 TIM 0
TINT CPU TOUT
CLKOUTx TDDR+1 x PRD+1
CLKOUT TDDR PRD
TCR TSS 1
PRD
TCR TDDR TSS =0 CLKOUT TRB
1 TIM 0
INTM=1
IFR TINT 1
IMR TINT 1
ST1 INTM 0
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2. TMS320VC5416

5416 IMR IFR
B4 3 1 1 0 8 8 T 6 5 4 3 2 4 0
Resvd | DMACS | DNACA | XINTT | RINT1 | HINT ] INT3 | XINT2 | RINT2 | XINTO | RINTO | TINT | INTZ | INT1 | INTO
INTO-3 TINT RINTO-2  XINTO-2
McBSP HINT HPI DMA
3
CPU IMR 1 sT1
INTM 0
CPU PC
DSP 80H
4
PMST
4.
- 5416 FF80
; 4
CPU
5.
f423H 15 1000000 CPU
DSP 8MHz ICETEK-VC5416-A DIP u2
CLKMD1-3  OFF 125ms 4
0.5 0.5 1
C
vector.asm
C DSP
C
1.
PP
ICETEK-VC54166A  DIP  MPMC “ OFF”
DSP MP
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ICETEK-VC5416-A

usB usB

Emulator

Code Composer Studio
“ CodeComposer Studio
Code Composer Studio

“ CCS 2(’ C5000)"

2. :
“ Project” “ Open’
“ Timer.pjt”
led.c led.c
led.cmd
3.
“ Project’ “ Rebuild al”’
4.
‘ Fle * Load program...”
Timer.out
5.
“ Debug’ “ Run”
J5
‘ Debug” * Hat”
6.
3-5
A/D

49

D1 DSs2

Code Composer 2.0

C:\5416EDUL ab\Lab7-Timer

Timer.out

C\5416EDUL ab\L ab67-Timer\Debug
5416 DSP

DSP
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1. A/D
2. ICETEK-VC5416-A ADS/7864
ICETEK-VC5416-EDU ICETEK +ICETEK-VC5416-A
+ + +
1. ADS7864
ADS7864 TI 500K 12 6
|CETEK-VC5416-A IN-
0 +5v
ADS7864 5v 5416DSP 3.3V
ICETEK-VCX416-A ADS7864 /O /O 2H
3H 4H
ADS7864 6 3 A B C
2 46 3H 3H
0 A 1 B 2
C A0 Al 3H 6 110b BO
Bl 5 101b Co0 C1 3 0l1b
06H AOAl 04H AO0A1BOB1 00H AO0A1,B0,B1,C0,C1
05H BOB1 01H BO,B1,COC1
03H Co0,C1 02H AO0A1,COC1
1
- FIFO
CPU
ADS7864 A/D 12
1 14-12 12

12 4

50
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15.625KHz 64
A0 Al ICETEK-VCH416-EDU ADCIN2 ADCIN3

#defineTIM *(int *)0x24

#definePRD *(int *)0x25

#defineTCR *(int *)0x26

#definelMR *(int *)Ox0

#definel FR *(int *)0x1

#definePMST  *(int *)Ox1d

ioport unsigned int port3,port4,port2;

#defineAD_DATA  port2
#defineAD_SEL  port3
#define AD_HOLD port4

void interrupt time(void);
int *ptr,k;
unsigned int uWork;

main()

{

inti,;

asm("  sshxINTM"); //
k=0;
ptr=(int *)0x3000; // 3000H
// 3000H-3200H 1 AIN1
/I 3200H-3400H 2 AIN2
for(i=0;i<0x400;i++)  // 0
*(ptr+i)=0;
j= PMST;
PMST = & Oxff;
IMR = 0x8;
TCR = 0x412; Il =2
TIM =0;
PRD = 0x100; 1 =256 = * *
TCR = 0x422; 1 =512 =64
IFR = 0x100; 1 8VIHz

AD_SEL=6; I A0 Al
asm("  rsbx INTM"); //

while (1);
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1l
void interrupt time(void)

{
uWork=AD_DATA,; I FIFO
uWork& =0xO0fff; /! 4
* (ptr+k)=uWork; I
uWork=AD_DATA,; /! FIFO
uWorké& =0xOfff; 1 4

* (ptr+0x200+K)=uWork;//

k++;
if (k>=0x200)
{
k=0; 1
}
AD _HOLD =0; 1!
for ( uWork=0;uWork<10;uWork++);
AD_HOLD=1;
}
PP
ICETEK-VC5416-A MP/MC
DSP MP
“ AID " ADCIN2
“ A/D
ADCIN3
ICETEK-VC5416-A D1
USB USB

Code Composer Studio  Emulator
“ Code Composer Studio " 3
Code Composer Studio
“ CCS 2(* C5000)” Code Composer Studio 2.0

52
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“ Project” “ Open” C\5416EDUL ab\Lab8-AD
ad.c ad.c
ad.cmd
“ Project’ “ Rebuild All”
“ File” “ Load program...”
adc.out 5416 DSP

“ View” “ Graph” “ Time/Frequency...”

E® Graph Property Dialog il

#TH1

Start Addre=zs 023000

Page Data

Aeoquisition Buffer Size 512

Index Inecrement 1

Display Data Size B4

DEF Data Type 16-bit uns1igned integerll

0K | Cancel | hHelp |

“ Clear Display”
“ View” “ Graph” “ Time/Frequency...”

I Graph Property Dialog il

Graph Title ATHZ

(3200
Page Data
Aeoquisition Buffer Size 512
Index Increment 1
Display Data Size B4
DSF Data Type 1B-b1t uns=igned integerll

0K | Cancel | help |

“ Clear Display”
Toggle Breakpoint

F9

DSP
0 +5Vv 0 +3.3V

ov +5V

“ 100Hz—1KHZz" : o "

53

“ adc.pjt”

adc.out

C:\5416EDUL ab\L ab8- AD\Debug

1 OKH

“ OKH
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” 13 1(DHZ—1K HZ” " ” 13 ” "
- 13 Dd)ug” “ Runll
- 13 AINl‘” “ AIN2H
- [39)
7.5KHz
_ioix]

-585
571 T SN P v
i 128 256 38.4 512 630
(31, 483) [Time LLin  [auto Scale |
2 ADCINL =10 =|
702
475
158
-158
-475
s AV SR R i s
a 12.8 256 35.4 512 B30
(31, 176 [Tirne Lin |auto Scale |
200KHz
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1.
2. ICETEK-VC5416-A
3.
ICETEK-VC5416-EDU ICETEK +ICETEK-VC5416-A
+
1.
ICETEK-VC5416-A DAC7625
12 10u s
DAC7625
DAC7625

2. DAC7625 TMS320vVC5416
TMS320V C5416 DSP

ICETEK-VC5416-A DAC7625 DAC7625
DSP /O 1001H-1003H /10 1004H
CPLD DAC7625
0 +5V

DAC 7625

— A

IIIIIIIIIIII/IIII

-~ o 40 [P
—>
g

I g0 >
> 4> 0

T

2407
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PP
ICETEK-VC5416-A MP/MC
DSP MP
|CETEK-VC5416-A D1 D2
USB USB

Code Composer Studio  Emulator

“ Code Composer Studio " 3
Code Composer Studio
* CCS 2(* C5000)” Code Composer Studio 2.0
“ Project” “ Open” C\5416EDUL ab\Lah9-DA “ dac.pjt”
da.c da.c
“ Project’ “ Rebuild All” dac.out
“ File” “ Load program...” C\5416EDUL ab\Lab9-D A\Debug
dac.out 5416 DSP
113 D/A ”
13 Dd)ug" “ Runll
* uDAO+=0x10; uDA0%=4096;" 0x10 1
DACOUT1
Code Composer Studio 2.0
0—+5V
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a kcwbdpE

TMS320V C5416 DSP
TMS320V C5416 DSP
|ICETEK-VC5416-A Flash
|ICETEK-VC5416-A Flash
|ICETEK-VC5416-EDU ICETEK
MP/MC
TMS320VC5416 DSP
MP
MC
ROM FF80h ROM
|ICETEK-VC5416-A Flash
-Flash 8000h M
- Flash MP/MC
5416 BootL oader
5416 ROM
8 16 EPROM
*HPI
*8 16 /O
*
*
EPROM
"Ch4x  MP/MC
*INTM=1
*OVLY=1 RAM RAM
* SWWSR=7FFFh 7
* BSCR=FFFFh 4K
INT2 HPI
1/10 FFFFh BRS BRS
01 8 EPROM

57
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MC
CO000-FEFFh
MP
8
ROM  FF80
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BRS 6 EPROM 16 BRS 2 10
ICETEK-VC5416-A 8000h BRS=81h
8 BootL oader EPROM 4
-1
BootL oader EPROM
5.
RAM
BootL oad
map
1
PP
ICETEK-VC5416-A MP/MC
DSP MP
ICETEK-VC5416-A D1 D2
USB USB
Code Composer Studio  Emulator
* Code Composer Studio " 3
Code Composer Studio 2.0
2.
- C:)\2407EDUL ab\L ab5-10Port |OPort2.pjt
- “ Project” “ Build Options” “ Build Options for
|OPort2.pjt” “ Processor Version” 548 “ Linker”
“ Map Filename’ IOPort2.map
- .out
- " Fle “ Open...” * " “ Memory Map Files *.map ”
C\5416EDUL ab\L ab5-10Port mled.map “ ”
‘ ENTRY POINT SYMBOL: "_c_ int00" address. 00000175"
175H

- “ Project” “ Close’
- “ ” C:\2407EDUL ab\L ab5-10Port\Debug
|OPort2.out C)\2407EDUL ab\L ab10-BootL oader
3. BIN
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1 ” “ ” 1 LT} LT} ”

C: OS5 416EDULab~Labl8—BootLoader

G541 6EDULab~LablB-BootLoader>hex58A8 hex.cmd
TM5328C54x COFF-Hex Converter Uersion 3.78
Copyright (c>» 199628801 Texas Instruments Incorporated
Tranzlating I0Port2.out to Intel format...
"IOPortZ.out" == .text CBOOT LOAD>
"IOPortZ.out" == .cinit CBOOT LOAD>

C:x5416ED Lab LabhlB—-BootLoader*hexhin

BIN

=% Hex to Binary converter U3.3 e

Input HEX file name: I0Port2.hex

Output BINH file name[I0Port2.BIN]1: I0Port2.bin
HEX file format

<I>ntel s{M>otorola AT rektronix

<X>TI SDEMAC /<S>traight HEX ~<D>MDi6 HEX [I1 : i
Unused bytes will be <1>88 <2>FF [11 : 1

Wait...
INTEL Hex to Binary converter
Convert complete

G541 6ED™ISLABLA—™1 Fexit

C\2407EDUL ab\L ab10- BootL oader IOPort2.hin
ICETEK-VC5416-A Flash
4
- flshprog.c Tlshprog.c
“ open” .bin
“ exit(0)”
5
6. Flash
7. CCs
8. MC
ICETEK-VC5416-A U2 MP/MC “ ON”
9
Flash
10. DSP MP/MC “ OFF" MP
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MC

60
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5416 DSP 110

ICETEK-VC5416-EDU

ICETEK-VC5416-A TMS320V C5416DSP DSP
/
/0 DSP
(8% 8 8 )
0x8005
( ) 1 011
0x01, 8 0x02, 7
0x04, 6 0x08, 5
0x10, 4 0x20, 3
0x40, 2 0x80, 1
1
PP
ICETEK-VC5416-A DIP MP/MC
DSP MP
ICETEK-CTR 1
ICETEK-CTR J2 33
ICETEK-VC5416-A D1 DSs2
usB USB
Code Composer Studio  Emulator
Code Composer Studio 2.0 for ' C5000
2 C\5416EDUL ab\Lab11-L edArray
3

61

‘ OFF”

BS3 “ OFF’
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CcC

DSP
DSP
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5416DSP 1/0
ICETEK-VC5416-EDU
ICETEK-VC5416-A TMS320V C5416DSP DSP
/
5416DSP 110
110 I/10 0x8001 1/0
0x8003  0x8004 110 0x8002
“oqm “ o
Y= 0 1 62 63 0 1 62 63
DBO || DBO (| DBO || DBO || DBO | DBO || DBO || DBO | DBO | DBO 0
! ! ! ! ! ! ! ! ! ! !
X=0 | DB7 | DB7 || DB7 | DB7 | DB7 || DB7 | DB7 | DB7 || DB7 | DB7 7
DBO || DBO (| DBO || DBO || DBO | DBO || DBO || DBO | DBO | DBO 8
! ! ! ! ! ! ! ! ! ! ! !
DB7 | DB7 DB7 | DB7 DB7 | DB7 || DB7 DB7 | DB7 DB7 55
X=7 || DBO (| DBO [ DBO || DBO DBO || DBO || DBO || DBO || DBO | DBO 56
! ! l ! ! ! ! ! ! l !
DB7 | DB7 DB7 | DB7 DB7 | DB7 || DB7 DB7 | DB7 DB7 63
- 1/0
0 C
Ox3f 0x3e
0x0cO+ 0 63
0x0b8+ 0-7
0x40+ 0-63
- ( )
110

63
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* DSP
. >
TMS320
VC5416 < 8 >
>
* 8MHz DSP
* DSP 33V 5V
ICETEK-CTR 7415245
1
PP
ICETEK-VC5416A  DIP  MPIMC “ OFF
DSP MP
ICETEK-CTR 1 BS3 “ OFF
ICETEK-CTR ~ J2 13
|CETEK-LF2407-A DS1  DS2
DS3
USB usB

Code Composer Studio  Emulator
Code Composer Studio 2.0

2 C\5416EDULab\Lab12-LCD

3

4

5 “  port8003=ledkey[nCount][i]; ”
“ port8004=Iledkey[nCount][i];" 34

6

7

8
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DSP
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5416DSP 1/0
ICETEK-VC5416-EDU
ICETEK-VC5416-A TMS320V C5416DSP DSP
/
DSP 1/O 0x8001
0
0x18,0x14,0x12,0x11
0x28,0x24,0x22,0x21
0x48,0x44,0x42,0x41
0x88,0x84,0x82,0x81
PP
ICETEK-VC5416-A DIP MP/MC
DSP MP
ICETEK-CTR
ICETEK-CTR J2
ICETEK-VC5416-A D1 DSs2
uUsB USB
Code Composer Studio  Emulator

Code Composer Studio

C\5416EDUL ab\Lab13-Key

66
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J3

BS3

“ OFFH

“ OFFH
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5416DSP 110
5416DSP
ICETEK-VC5416-EDU
ICETEK-VC5416-A TMS320V C5416DSP DSP
/
DSP 110 BDXO0
5416 110
DSP BDXO0
(c )

c DE F G A B "C
1 2 3 4 5 6 7 "
C: 264, 297, 330,352, 396, 440,495, 528

* DSP  1/0
1.

PP

ICETEK-VC5416-A MP/MC
DSP MP
ICETEK-CTR 2 B
|CETEK-VC5416-A D1 D2
USB USB

Code Composer Studio  Emulator
Code Composer Studio 2.0
2. C\5416EDUL ab\L ab14- Speaker

w
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“ delay(music[nCount][1]);”

“ delay(music[nCount][1]/2);”

(6123216)
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5416DSP /0
5416DSP
ICETEK-VC5416-EDU
ICETEK-VC5416-A TMS320V C5416DSP DSP
/
DSP I/O 500PPS(
) 900PPS 5416 1/0 BFSR1
BCLKXRO
DSP BFSR1
BCLKXRO

1

PP

ICETEK-VCX16-A DIP MP/MC “ OFF”
DSP MP
ICETEK-CTR J2 33
ICETEK-CTR J4 ICETEK-VC5416-A
D1 DS2
USB USB
Code Composer Studio  Emulator
Code Composer Studio 2.0
2. C\5416EDUL ab\L ab15-Motor
3.
4,
ICETEK-CTR “o 1

5.
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FIR
1 FIR
2 FIR
3
ICETEK-VC5416-EDU ICETEK +ICETEK-VC5416-A
+
1.FIR
N FIR
NéZ-l
y(n) = a h(K)[x(n- k) +x(n- (N - 1+k))] AX1-1
«e N=0,1,2...
FIR h
FIR h(0) h(1) ... h(N-1), x(n)
n y(n) n
y(n)=h(0)x(n)+h(1)x(n-1)+h(2)x(n-2)+.. +h(N-1)x[n-(n-1)] AX1-2

K_FIR_BFFR 32

I
'

FIR

.
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1 .globd start,fir
2 COFF _FIR_START:.sect "coff_fir"
.include "lowpass.inc"

“lowpass.inc”
3 K_FIR BFFR .set 32
4 dfilin
5 d_filout
6
AR4 FR DATA P
AR6  INBUF_P
AR7 OUTBUF_P
start
fir_loop fir
main_end
fir
fir_task

PP
ICETEK-VC5416-A DIP  MPMC “ OFF"
DSP MP

ICETEK-VC5416-A D1 DS2
USB USB

Code Composer Studio  Emulator
“ CodeComposer Studio ” .3
Code Composer Studio 2.0

C\5416EDUL ab\Lab16-FIR

- “ View” “ Graph” “ Time/Frequency...”
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E® Graph Property Dialog

X

Graph Title Input
Start Address input
Pagze Data

hoquisition Buffer Sizefgl

Index Increment 1

200

16-bit =zi1zmed integer

0k | Cancel |

Display Data Size
ISF Data Type

Help |

[

|

hd

- “ Clear Display”

- “ View” “ Graph” “ Time/Fregquency..

E® Graph Property Dialog

x|

Output

ES

i::‘;t Address ;z:iut J
Aoquisition Buffer Size 1
Index Increment 1
Dizplay Data Size 200
DSF Data Type 16-bit signed integer 7|
0k | Comcel | Help |
- “ Clear Display”
- “ fir_loop” “ NOP” Toggle breakpoint
Toggle Probe Point
- “ FHle” * File I/O...” “ Add File”
C\5416EDUL ab\L ab16-FI R\lowpass\64300.dat “ K “ Adress’
d filin “ Length” 1 “ Warp Around”
“ Add Probe Point”
- “ Probe Point” “ FIR.asm line 38" “ Connect” “ FILE
IN: C\..\64300.dat” “ Replace’ “ ”
“ Debug’ “ Animae’ F12
“ Input” “ Output”
“ Input” * Output” “ Properties...” “ Display
Type” “ FFT Magitude’ “ OK”
F12
“ Input” “ Output”
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s

Yy

0 0.0 oo 120 199 |
(99, -6246) Time [Lin [Auto Scale [ | (0.246094, 297317 [FFT Mag lin [Acto Scale

- W\/ U

o 500 100 180 199 |
(99, 1522) [Time [lin [auto Scale | | [i0.246094, 162144 FFT Mag Lin [Adto Seale P
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1 FFT
2 FFT

ICETEK-VC5416-EDU

DFT

FFT

ICETEK +|CETEK-VC5416-A

8 %, (W = X, (K) + WX, (K)

2

1 FFT
DFT
4N 2N+2 N-1 =2 2N-1
ANN2 N*2(2N-1)=2N(2N-1)
N"2 N
DFT
N=2"L x(n)(n=0,1,......
N DFT N/2
N DFT

Ny

1 -
° %
x(K) = @ X (W HW A %, (MW = X, (k) + Wi X, (k)
2

1.FFT
%.1
x(K) = @ X, (rWy* +Wy
r=0 2
FFT
DFT
X k
DFT
N=2"L L
N-1) N
DFT
N
r=0
DFT
RFFT
N FFT
DFT 2N
FFT
RFFT

DFT

r=0 2

FFT
TMS320C54x
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FFT

RFFT

rfft_task();

C

1
PP
ICETEK-VC5416-A DIP MP/MC “ OFF"
DSP MP
2
ICETEK-VC5416-A D1 D2

USB USB

3 Code Composer Studio  Emulator

* Code Composer Studio " 3
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(4) Code Composer Studio
C\5416EDULab\Labl17-FFT

rfft.asm

“ NOP’ Probe Point
“ NOP” Break Point
“ NOP Break Point

- “ View” “ Graph” “ Time/Frequency...”

x|
Graph Title Input -
Start Address real fft in J
Page Data
Aoquisition Buffer Size 125
Index Increment 1
Dizplay Data Size 128
IZF Data Type 16-bit signed integer ;I
0K | Cancel | Help |
- “ Clear Display”
- “ FHle” “ Fle l/O...” “ Add File”
C\5416EDUL ab\Lab17-FFT\1.DAT “ " “ Adress’
rea_fft in “ Length” 128  * Warp Around”
“ Add Probe Point”
- “ Probe Point” “ rfft.asm line 34” “ Connect” “ FILE IN:
C\.\LDAT” “ Replace’ “ "

- “ View” “ Graph” “ Time/Frequency...”

&2 Graph Property Dialog ) |

Graph Title Cutput
Start Address real fft output

Fage Data J
Acquisition Buffer Siz 128

1

128

16-b1t s1zned integer ;I

0K | cancel | Hep |

- “ Clear Display”
F5 debug run “ Input”

Index Increment

DEF Data Type

F5 debug run “ Output”

5 2DAT “ Debug” “ Restart”
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| -1 5e+4]

3 -:3.|:|e+4_3|

0

fft

I® Input-FFT

163, 1472) [Time

(0.246094, 1506,53 [FFT Mag

Lin* [Auta Scale [F

57 57

115]

0

575

1153
)

o 320

640 950 127

I31, o Time

[in [Auta Scale |
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il = Input-FFT

-1 Se+d-
-3.De+4_I
i _ :
lie3, 4401} [Time [Lin [t Scale || [{0.246094, 4562, 12 [FFT Mag Lin [auto Scale [F

525
-.II:IS_:I""""'I""""'I""""'I"""'II
0 32.0 B4.0 36,00 127
31, 1) [Time: Lin |aoto Scale |
fft
fft
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N

Code Composer Studio 2.0 for * C5000

Y(n) =

n

¥
a X(m)h(n- m) =X (n)* h(n)
m=-¥
M x(m) h(m) m=0
h(-m) n h(rn-m) n
h(n-m)  x(m) m
y(n)
=.../2,-1,0,1,2,3,... y(n)
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started\n"

"volume example

datal O1( )

l

datal O2( )

l

processing4

v

processingl( )

v

processing2( )

y

processing3( )

1 processingl(int *input2, int *output2)
processingl(int *input2, int *output2)

intput2  output2
“TREN”

while
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input2 buffer m Y
OUTPUT2
2 processing2(int  *output2, int *output3)
processing2(int  *output2, int *output3)
output2 output3
“ TREN" while
output2 buffer n
OUTPUT3
3 processing3(int  *inputl,int *output2,int *output4)
processing3(int  *inputl,int *output2,int *output4)
output2 outputd inputl
“ TREN" while
input2  buffer inputl buffer
OUTPUT4
4  processing4(int *input2,int *outputl)
processingd(int *input2,int *outputl)
outputl input2
“ TREN" while
input2  buffer m
OUTPUT1
1
D
PP
ICETEK-VC5416-A DIP MP/MC
DSP MP
2
USB USB
3) Code Composer Studio  Simulator
“ Code Composer Studio " 2
(@] Code Composer Studio 2.0
2. C\5416EDUL ab\Lab18-Convolve
3.
4.
C probe point
datal O1();
datal O2();

83
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probe
point
c “ datal O1();" break point
- “ View” * Graph” “ Time/Frequency...”
E® Graph Property Dialog x|
Graph Title Inputl -
Start Address inpl_buffer
Pagze Data J
Aeguizition Buffer Siz B4
Index Increment 1
Dizplay Data Size B4
ISF Data Type 16-bit signed integer j
0K | Cancel | Help |
- “ View” “ Graph” “ Time/Frequency...”
E® Graph Property Dialog x|
Graph Title InputZ
Start Address inp?_buffer
Pagze Data J
Aeguizition Buffer Size B4
Index Increment 1
Bl
ISF Data Type 16-bit =zi1zmed integer LI
0K | Cancel | Help |
- “ View” * Graph” “ Time/Frequency...”
E® Graph Property Dialog i 5'
Graph Title Output ;I
Start Address outd_buffer J
Pagze Data
hequisition Buffer Size 127
Index Increment 1
Dizplay Data Size 127
DSF Data Type 16-bit signed integer LI
0K | Cancel | Help |
- “ Clear Display”
- “ FHle” “ File I/0...” “ File 1/O” “ Add File”
“ File Input” C\5416EDUL ab\L ab18-Convolve sin.dat
“ ” “ Address’ inpl_buffer “ Length”
32 “ Warp Around” “ Add Probe Point”
- " Break/Probe/Profile Points’ “ Probe Point” “ Convolve.c
line52 - No Connection” “ Connect”
“ FILE IN:CA\.\SIN.DAT " “ Replace’ “ K
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10.
11.

“ Filel/O” “ i

- “ Fle" “ File I1O...” “ File l/O” “ Add File”
“ File Input” C\5416EDUL ab\L ab19-Convolve sin.dat
“ ” * Address’ inp2_buffer “ Length”

32 “ Warp Around” “ Add Probe Point”

“ Break/Probe/Profile Points’ “ Probe Point” “ Convolve.c

line53 > No Connection” “ Connect”
“ FILE IN:C\.A\SINDAT" “ Replace’ “ "

“ Flle I/on i ”
- B

- “ Properties...” “ Graph
Property Dialog” 1 “ Display Type” “ FFT Magnitude”
13 OKH

Output= Inputl* Input2
“ Fle" “ Filel/O..." 2
1 SINI1LDAT 2 SIN2DAT “ Length” 64
F5
2 SIN33DAT
2 SIN44ADAT
2 DAT
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10.0]

5.007

0]

-5.00]

qaond e
g 18

320 480 B30

| TR {Time

Lin~ [Auto Scale |

[{0.248094, 0.06480 [FFT Mag

i~ [puta Scale 7

0 160 320 480 B30

| x|

I Input? _!

Lin |Auto Scale |

[Tirne:

ol x|

/\

iy

-720]

Aqa0) WS
g 35

B30 945 128

[(0,246094, 0.06450 [FFT Mag [tin [auto Scale [F

(moutput e [= b}

(31, -1408) [Tirme:

Lin~ [Auto Seale |

[Lin~ [auto Scale [

'Kn.'zqaa% 000419 FFT Mag.
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leo

0

480 B30

[Time.

Lin |auto Scale |

ff0. 246094, 18601} [FFT Mag

\/

g0

Iézﬁllll

g0 B30

i uto scale ¢

= Input2

fTime

|{0,246094, 011975 |FFT Mag

JLin [auto Scale [P

BB

-395

7901

s

ESI:I

Tads 1%

_loix

(31, 127)

[Time:

Lin [Auto Scale |

[f0.246094, 2,0204) |FFT Mag

[Lin” {acto Scale [F
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* 3
p -0l x|
I[00]
: 5.004
0
-5.004
003 o Bl
0 16.0 2.0 480 B30
(31, oy [Time tin” [auta Scale [ | [(0.246054, 1.8601) [FFT Mag [tin~ Jauko Scale |F
i o) %]
10.0]
5.004
0]
VARV
1003 :
0 18.0 o 480 B30 :
(31, 2 Time [lin [Auto scale | | [(0.246094, 2.17462 [FFT Mag Lin [Auto Scale F

EET _oix]

455 ]
233
0 -
I V \f
v ; e
0 31 5 94 5 125_ . . |
i1, -46) [Tirne [tin [aoto Seale | [0.246004, 34,3956 [FFT Mag lin [Adto Scale |-IE
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* 10 4
- 1ol x|
10.0
5.00
0]
-5.00
-1DD_:| T T T
0 160 320 480 B30 |
TR [Time Lin [Auto Scale | | [(0.246094, 1.8601) [FFT Mag

D |
10.0]
5.00
0]
-5.00 v \/
-10.0_3“. VA g b A
0 16.0 320 430 63.0
[Time:

IF |t Seale |_

[{0.246094, 2,62988 [FFT Mag

CET - (0ix

Lin[Auto Scale
=lolx|

3
157
0]
1573 w
0 35 B3.0 g4 5 126 | 1
a1, 61 [Time [lin [Auto Scale | | [(D.246094, 4.44956 [FFT Mag Lin  [Auto Scale [F
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10.0]

s.nn-:

0

-5.00]

15 [PV TP . . SN
0 160 320 480 630

631, 0} irne Lin [autoSeale [ | [i0.248094, 1.8601) [FFT Mag i [auto scale [F

Bl | = inputz =lof x|

e

-5.00]

-1'3'-'3'-:,.........,......... I
u] 16.0 220 43.0 E3.0
(31, 10) [Time: Lin |#utaScale | | li0.246094, 5.087) [FFT Mag | [éuto Scale R

2 Output !E} :

-510]

10201 : :
. 0 315 B3.0 945 126 _ :
a1, a0m) [Time: Lin [Auto Scale | | [{0.246094, 9,09152 FFT Mag [Un Auto Scale [
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Inpl Inp2 Out4 (

( ) ( )

101.401(0.0117188) 101.401(0.0117188) 10279.34(0.0117188) 10282.16280
156.796(0.234375) 217.879(0.234375) 33642.7(0.234375) 34162.555684
156.796(0.234375) 83.1131(0.234375) 12414(0.234375) 13031.8026176
301.704(0.0117188) 1.90995(0.0117188) 14069.5(0.0117188) 13359.03
156.796(0.234375) 56.0769(0.234375) 8248.46(0.234375) 8792.634
301.704 (0.0117188) 35.2126(0.0117188) 10663(0.0117188)) 10623.78227
296.69156.796(0.234375) | 81.743 (0.234375) 12593.0(0.234375) 12817

301.704 (0.0117188) 100.378(0.0117188) 31667.2(0.0117188) 30284.4
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A w e

92

TL16C550
ICETEK-VC5416-A DSP  TL16C550
ICETEK-VC5416-EDU ICETEK +ICETEK-VC5416-A
+
1.TL16C550
TL16C550 11 , A2~A0 DLAB
TL16C550
DLAB | A2 | A1 | AO
RBR 0 0 0 0 O00H
THR 0 0 0 0 O00H
IER 0 0 0 1 01H /
IR X 0 1 0 01H
FIFO FCR X 0 1 0 01H
LCR X 0 1 1 03H /
MODEM MCR X 1 0 0 04H /
LSR X 1 0 1 05H /
MODEM MSR X 1 1 0 06H /
SCR X 1 1 1 07H /
DLL 1 0 0 0 OOH /
DLM 1 0 0 1 01H /
1
D7 D6 D5 D4 D3 D2 D1 DO
DLAB | BREAK SPB EPS PEN STB WLSL WLS0
WLS1 WLSO:
0 0 5
0 1 6
1 0 7
1 1 8
STB :
0:
1:15 5 ),2 (6,78 )
PEN:
0:
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D7

D6

D5

D4

D3

D2

D1

DO

FERR

TEMT

THRE

Bl

FE

PE

OE

DR

D5

D4

D3

D2

D1

DO

EMSI

ELS

ETHRE

ERDAI

EMS : MODEM

1

0 : MODEM
1 : MODEM
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D3| D2 | D1 | DO

1 1 0 0 FIFO FIFO
0 0 1 0
0 0 0 0 MODEM MODEM
5
TL16C550 DLM,DLL ,
= + ( x 16),TL16C550
:3.6864MHz, :
DLM DLL
1200 00OH COH
2400 OOH 60H
4800 OOH 30H
9600 OOH 18H
19200 OOH OCH
38400 OOH 06H
6
RS232
2.ICETEK-VC54167-A
16C550 5416 1/O CPLD
DSP 0-3.3V
MAX232 5V
DSP 74L.S245
3.
*CPU CPU
CPU
CPU
*
SYSCLK
16 65000

-BRR=1—65535
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SCl =SYSCLK/ [( BRR+1)*8]
BRR=SY SCLK/(SCI *8)-1
-BRR=0
SCl =SYSCLK/16
BRR 16
4.TL16C550 :
1 ( : , . , ),
2 ,
3
PP
ICETEK-VC5416-A DIP MP/MC “ OFF
DSP MP
COM ICETEK-VC5416-A
DB1
ICETEK-VC5416-A D1 Ds2
uUsB USB
Code Composer Studio  Emulator
“ Code Composer Studio " .3
Code Composer Studio 2.0
2. C\5416EDUL ab\L ab19- Serial
3.
4. “ ”
“ " CA\5416EDUL ab\L ab19-Serial “
V2.0B.exe “ ”
COM 9600 8 1
5.
DSP SCl “ Hello PC!,Over|’ “ / ”
DSP ‘o “ ” DSP
PC
6.
DSP PC
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