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TIMERTIMER

FlashFlash (words)(words)

ROMROM (words)(words)

RAMRAM (words)(words)

CPUCPU

ADCADC

McBSPMcBSP
EXMIFEXMIF

Watch DogWatch Dog
SPISPI

SCI (UART)SCI (UART)
CANCAN

Volts (V)Volts (V)
# I/O# I/O

PackagePackage

ResolutionResolution

CAP/QEPCAP/QEP

PWM(CMP)PWM(CMP)

Event ManagerEvent Manager

32bit         32 bit          16 bit         16 bit        32bit         32 bit          16 bit         16 bit        16 bit          16 bit          16 bit 16 bit          16 bit          16 bit 16 bit 16 bit 16 bit 16 bit 16 bit 16 bit 16 bit 16 bit 16 bit 16 bit 16 bit 16 bit 16bit         16bit16bit         16bit

3636KK 3636KK 2.5K            2.5K2.5K            2.5K 1.0K1.0K 1.0K            1.0K1.0K            1.0K 2.5K2.5K 1.5K1.5K 544           1.0K            544544           1.0K            544 544544 544544 544544

32K32K 16K16K 6K6K 8K8K 4K4K

256256KK 128128KK 32K              32K32K              32K 16K            8K16K            8K 8K8K 8K8K 8K8K 16K16K

6/6             6/6             44//22 6/46/4 6/46/4 3/2             3/23/2             3/2 1/01/0 6/46/4 6/46/4 3/2 3/2 1/0              3/21/0              3/2 3/23/2 4/24/2 3/23/2

16              16             1616              16             16 16                 816                 8 8                 78                 7 1616 1616 8 8 7                8                 87                8                 8 12               812               8

7                 7               4                   4         7                 7               4                   4         2                 22                 2 22 44 44 2                  2                22                  2                2 22 33 22

1212--bit          12bit          12--bit       10bit       10--bit          10bit          10--bit         10bit         10--bitbit 1010--bitbit 1010--bit           10 bitbit           10 bit 1010--bit bit 1010--bitbit 1010--bitbit 1010--bitbit 1010--bitbit 1010--bitbit 1010--bitbit

2               2                1                  12               2                1                  1 1                 1                1            1                 1                1            1                  1                 11                  1                 1 11 11 11 1 1 11

8080nsns 160160nsns 500ns         500ns        500ns500ns         500ns        500ns 500ns        500ns         375ns500ns        500ns         375ns 375ns375ns 425ns425ns 500ns       900ns500ns       900ns 900ns900ns 6.1us6.1us 900ns900ns

1.8 core      1.8core        3.3               3.3              1.8 core      1.8core        3.3               3.3              3.33.3 3.33.3 3.33.3 3.33.3 3.33.3 3.33.3 3.3            5.03.3            5.0 5.05.0 5.05.0 5.05.0
3.3 I/O         3.3 I/O3.3 I/O         3.3 I/O

5656 3535 41                 4141                 41 2121 2121 13                41                41            13                41                41            2121 13             3213             32 2626 2828 2626

176LQFP   128LQFP    144LQPF   100LQPF   64LQFP     64PQFP      176LQFP   128LQFP    144LQPF   100LQPF   64LQFP     64PQFP      32LQFP     100LQFP32LQFP     100LQFP 100LQFP     100LQFP     64PQFP64PQFP 32LQFP    144LQFP32LQFP    144LQFP 64PQFP64PQFP 132PQFP132PQFP 64PQFP64PQFP
179u*BGA179u*BGA 68PLCC68PLCC 68PLCC68PLCC

F2812     F2812     F28F280808 LF2407A  LF2406A  LF2403A  LF2402ALF2407A  LF2406A  LF2403A  LF2402A LF2401ALF2401A LC2406ALC2406A LC2404ALC2404A LC2402A  LC2401A LC2402A  LC2401A F243         F241F243         F241 F240F240 C242C242

Conv  timeConv  time
# ofChan# ofChan 1616 16             16                 16             16             16                 16             88 88 55 1616 1616 8                 58                 5 88 88 1616 88

TIMERTIMER

BootROMBootROM (words)(words)

MIPSMIPS
150            150            110000 40              40              40               440              40              40               40                40 0                40 40 40 40 40 40 40 40 40 20               20 20               20 20             2020             20

22KK 22KK 256               256256               256 256           256256           256 256256

TI C2000: Družina za vgrajene (embedded) aplikacije
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Povzetek

• visokozmogljivi 32-bit DSP
• 32 x 32 bit ali dvojni 16 x 16 bit MAC
• Atomski (atomic) ukazi za branja-spreminjanje-vpisovanje
• osemnivojski popolnoma zaščiteni cevovod
• Upravitelj (manager) za hitri odziv na prekinitev
• 128 Kw flash pomnilnik na čipu (on-chip)
• Code security module (CSM)
• Dva upravitelja dogodkov
• 12-bit ADC modul
• 56 deljenih (shared) digitalnih vhodno/izhodnih kanalov za 

splošne namene (GPIO)
• Časovnik za časovno stražo (Watchdog timer)
• Komunikacijska periferija
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Blokovna shema C2808

32x32 bit
Multiplier

32x32 bit32x32 bit
MultiplierMultiplier

Sectored
Flash

SectoredSectored
FlashFlash

A(18A(18--0)0)

D(15D(15--0)0)

Program BusProgram Bus

Data BusData Bus

RAMRAMRAM
Boot
ROM

BootBoot
ROMROM

2222

32-bit
Auxiliary
Registers

3232--bitbit
AuxiliaryAuxiliary
RegistersRegisters

3
32 bit 

Timers 

33
32 bit 32 bit 

Timers Timers Realtime
JTAG

RealtimeRealtime
JTAGJTAG CPUCPU

Register BusRegister Bus

R-M-W
Atomic

ALU

RR--MM--WW
AtomicAtomic

ALUALU

PIE  PIE  
Interrupt Interrupt 
ManagerManager

3232
3232

3232

Event
Manager B

EventEvent
Manager BManager B

12-bit ADC1212--bit ADCbit ADC

WatchdogWatchdogWatchdog

McBSPMcBSPMcBSP

CAN2.0BCAN2.0BCAN2.0B

SCI-ASCISCI--AA

SCI-BSCISCI--BB

SPISPISPI

GPIOGPIOGPIO

Event
Manager A

EventEvent
Manager AManager A
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C28x CPU 

3232--bit bit DSPDSP s fiksno vejico (s fiksno vejico (fixedfixed--pointpoint))

32 x 32 bit fixed32 x 32 bit fixed--point MACpoint MAC

dvojnidvojni 16 x 16 16 x 16 fixedfixed--pointpoint MAC (MAC (DMAC)DMAC) v v 
enem cikluenem ciklu

3232--/64/64--bitbitnono zasizasiččenjeenje

64/32 64/32 ii 32/32 32/32 modulno deljenjemodulno deljenje

hitro servisiranje prekinitev (interrupts)hitro servisiranje prekinitev (interrupts)

ukazi za branje/spreminjanje/vpisovanje ukazi za branje/spreminjanje/vpisovanje 
((readread--modifymodify--writewrite) v enem ciklu) v enem ciklu

izredna sposobnost razhroizredna sposobnost razhroššččevanja evanja 
((debuggingdebugging) v realnem ) v realnem ččasuasu

kompatibilnost kode navzgorkompatibilnost kode navzgor

Data BusData Bus

32-bit
Auxiliary
Registers

3232--bitbit
AuxiliaryAuxiliary
RegistersRegisters

3
32 bit 

Timers 

33
32 bit 32 bit 

Timers Timers Realtime
JTAG

RealtimeRealtime
JTAGJTAG CPUCPU

Register BusRegister Bus

R-M-W
Atomic

ALU

RR--MM--WW
AtomicAtomic

ALUALU

Program BusProgram Bus MCU/DSP MCU/DSP uravnoveuravnoveššenost med gostoto enost med gostoto 
kode in kode in ččasom izvajanja:asom izvajanja:

podpirapodpira 3232--bitbitne ukaze za izboljne ukaze za izboljššanje anje 
ččasa izvajanjaasa izvajanja;;

podpirapodpira 1616--bitbitne ukaze za izboljne ukaze za izboljššano ano 
uuččinkovitost kodeinkovitost kode

PIE  PIE  
Interrupt Interrupt 
ManagerManager32x32 bit

Multiplier

32x32 bit32x32 bit
MultiplierMultiplier
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XT (32) XT (32) aliali T/TLT/TL
MULTIPLIER MULTIPLIER 

32 x 32 32 x 32 aliali
Dual 16 x 16Dual 16 x 16

P (32) P (32) aliali PH/PLPH/PL

AH (16)AH (16)

C28x množilnik (multiplier) in akumulator/enote za pomik(ALU / Shifters)

Data BusData Bus

Data BusData Bus
Program BusProgram Bus

ALU (32)ALU (32)

3232

3232

3232

3232

3232

AL (16)AL (16)

3232

3232

••

16/3216/32

8/168/16

Shift R/L (0Shift R/L (0--16)16)

ACC (32)ACC (32)

AH.MSB   AH.LSBAH.MSB   AH.LSB AL.MSB     AL.LSBAL.MSB     AL.LSB

3232

Shift R/L (0Shift R/L (0--16)16)

3232

Shift R/L (0Shift R/L (0--16)16)

3232

1616 8/16/328/16/32
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C28x kazalec podatkov (data pointer-DP) in pomnilnik

XAR0XAR0
XAR1XAR1
XAR2XAR2
XAR3XAR3
XAR4XAR4
XAR5XAR5
XAR6XAR6
XAR7XAR7

ARAUARAU

MUXMUX

Data MemoryData Memory

MUXMUX

DP (16)DP (16)

Data BusData Bus

Program BusProgram Bus

6 LSB6 LSB
iziz IRIR

XARn XARn →→ 3232--bitsbits
ARn ARn →→ 1616--bitsbits

22223232
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Struktura internih vodil C28x

DataData--write Address Bus (32)write Address Bus (32)

Program Address Bus (22)Program Address Bus (22)

ExecutionExecution

RR--MM--WW
AtomicAtomic

ALUALU

RealReal--TimeTime
EmulationEmulation

&&
TestTest

EngineEngine

ProgramProgram--read Data Bus (32)read Data Bus (32)

JTAG  JTAG  

ProgramProgram

DecoderDecoder
PCPC

XAR0XAR0
toto

XAR7XAR7

SPSP
DPDP @X@X

ARAUARAU MPY32x32MPY32x32

XTXT
PP

ACCACC

ALUALU

RegistersRegisters DebugDebug

Register Bus / Result BusRegister Bus / Result Bus

Data/ProgramData/Program--write Data Bus (32)write Data Bus (32)

DataData--read Address Bus (32)read Address Bus (32)

DataData--read Data Bus (32)read Data Bus (32)

MemoryMemory

Data Data 
(4G * 16) (4G * 16) 

ProgramProgram
(4M* 16) (4M* 16) 

StandardStandard
PeripheralsPeripherals

ExternalExternal
InterfacesInterfaces
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C28x Atomic Read/Modify/Write (beri/spremeni/vpiši)

RegistersRegisters ALU / MPYALU / MPY

LOADLOAD

STORESTORE

WRITEWRITE

READREAD

CPUCPU MemMem

PrednostiPrednosti::

enostavnejenostavnejšše programiranjee programiranje

krajkrajšša, hitreja, hitrejšša kodaa koda

brez prekinjanjabrez prekinjanja

uuččinkovitejinkovitejšši (C) prevajalniki (C) prevajalnik

AND  *XAR2,#1234hAND  *XAR2,#1234h

2 2 besedibesedi / 1 / 1 cikelcikel

Atomic Read/Modify/WriteAtomic Read/Modify/Write

MOVMOV AL,*XAR2AL,*XAR2
ANDAND AL,#1234hAL,#1234h
MOVMOV *XAR2,AL*XAR2,AL

DINTDINT

EINTEINT

6 6 besedbesed / 6 / 6 ciklovciklov

Standardno nalaganjeStandardno nalaganje
/shranjevanje/shranjevanje
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FF1  1  FF2     2     DD1     1     DD2     2     RR1    1    RR2      2      XX C28x cevovod (Pipeline)

ZaZaššččiteni cevovoditeni cevovod

Zaporedje rezultatov eneko tistemu Zaporedje rezultatov eneko tistemu 
iz izvirne kodeiz izvirne kode

Delovanje cevovoda ni skrb Delovanje cevovoda ni skrb 
programerjaprogramerja

Osemnivojski cevovodOsemnivojski cevovod
FF1  1  FF2     2     DD1     1     DD2     2     RR1    1    RR2      2      XX

FF1  1  FF2     2     DD1     1     DD2     2     RR1    1    RR2      2      XX

FF1  1  FF2     2     DD1     1     DD2     2     RR1    1    RR2      2      XX

FF1  1  FF2     2     DD1     1     DD2     2     RR1    1    RR2      2      XX

FF1  1  FF2     2     DD1     1     DD2     2     RR1    1    RR2      2      XX

FF1  1  FF2     2     DD1     1     DD2     2     RR1    1    RR2      2      XX

FF1  1  FF2     2     DD1     1     DD2     2     RR1    1    RR2      2      XX

AA
BB
CC

DD
EE
FF
GG

WW

WW

WW

WW

WW

WW

WW

WW

E & G E & G 
naslavljata naslavljata 
enak naslovenak naslov

RR1  1  RR2       2       XX WW

DD2  2  RR1    1    RR2      2      X   WX   W

F1: F1: naslov ukazanaslov ukaza
F2: F2: vsebina ukazavsebina ukaza
D1: D1: dekodiranje ukazadekodiranje ukaza
D2: D2: ugotavljanje naslova operandaugotavljanje naslova operanda
R1: R1: naslov operandanaslov operanda
R2: R2: priskrbi operandpriskrbi operand
X: CPU X: CPU izvaja ukazizvaja ukaz
W: W: rezultat shrani v pomnilnikrezultat shrani v pomnilnik

HH


