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bAOKk cxema C28x

C28x Block Diagram
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Aapo LMY C28x

C28x CPU

* NMopaepxka 16-n n 32-x
pa3pAaaHbIX onepauum ¢
cdomkcnpoBaHHON TOYKOMU

e Onepaunm yMHOXeHMUS C
HakonneHuem 32*32 n 16*16
(MAC)

32- b.t e .. m?ggg; e CABOEHHOE yMH:»KeHMe c
Auxiliary T HakonneHnem 16*16 (DMAC)
Registers » leneHune no moaynto 64/32

n 32/32

e Onepaunun YteHue-
Moaundukauma-3anmco

e OTNagKka B peanbHOM
BpPeMEeHMN.

e CoBMEeCTMMOCTb MO Koagy C

TMS 24x

Data Bus




ATOMAPHbIE onepaLLm
YTEHMA/ MOAMTOUKALLMM/3ANMUNCU

C28x Atomic Read/Modify/Write

¢ Atomic Instructions Benefits:

» Simpler programming

L | ter tastrcoe
|_Registers | ALU | MPY

(CRU)

IL‘ ~ Uninterruptible (Atomic)
. {

» More efficient compiler

Standard Load/Store Atomic Read/Modify/Write

MOV AL, *XAR2 AND *XAR2,#1234h

AND AL, #1234h 2 words / 1 cycles
MOV  *XAR2,AL

EINT NMpeunmywiecTBa:

* YnpoLieHne nporpaMmmmpoBaHmng

* YMeHbLUEHME pa3mepa NporpamMMHOro Koga
* HenpepbiBaeMoCTb KOMaHAbl (aTOMapHOCTb)
» bonee adppekTMBHOE KOMMUITMPOBaHNE

6 words / 6 cycles




8-y OBHEBbIM KOHBEMED KOMAHA

C28x Pipeline

F1: Bbigaya agpeca KomaHAabl

F2: CunTbiBaHUe onToKkoAa

D1: JekoaupoBaHue KOMaHAbI

D2: PacuyeT agpeca onepaHaa

R1: Boigaya agpeca onepaHga

R2: Nony4yeHue onepaHAaa

X: BbinonHeHune onepauun B LMY

W: CoxpaHeHue pe3yrnbraTta B NaMATHU

E & G Access
same address




3-YPOBHEBbIM KOHBEMED KOMOHA
C28x™: Protected Pipeline

8-stage pipeline

Writes: are “free”

E & G access

&

.~ same address

* Bce onepauuun BbINONHAKTCA B CTPOrom nocrieaoBaTeribHOCTU — TakK, Kak
3anporpaMmmMupoBaHoO

 KoHBenep obecneuynBaeT aBToMaTn4eckoe yrnpasreHue WMHaMu npoueccopa
ANA focTyna K Kogam onepauvu U AaHHbIM

 BHeWwWHUW HabnNwAaTenb BUAUT, YTO KaXaas KOMaHAOa BbINOJIHAETCA 3a OAVH
umkn, Kak B RISC-npoueccopax




Permctpsbl LY

Register

Size

Description

Value After Reset

DP
IFR

IER

DBGIER

16 bits
16 bits

16 bits

16 bits

32 bits
16 bits
16 bits
22 bits
22 bits
16 bits
16 bits

16 bits

32 bits
16 bits

16 bits

Data-page pointer
Interrupt flag register

Interrupt enable register

Debug interrupt enable
register

Product register

High half of P

Low half of P

Program counter
Return program counter
Stack pointer

Status register 0

Status register 1

Multiplicand register
High half of XT

Low half of XT

0x0000
0x0000

0x0000 (INT1 to INT14, DLOGINT,
RTOSINT disabled)

0x0000 (INT1 to INT14, DLOGINT,
RTOSINT disabled)

0x00000000
0x0000
0x0000
0x3F FFCO
0x00000000
0x0400
0x0000

0x080Bt

0x00000000
0x0000

0x0000




AKKYMYASTOP, PEMMCTPbI, YKA3ATEAU

Register

Size

Description

Value After Reset

ACC

AH

s26mal

32 bits
16 bits
16 bits
16 bits
32 bits
32 bits
32 bits
32 bits
32 bits
32 bits
32 bits
16 bits

16 bits

Accumulator

High half of ACC
Low half of ACC
Auxiliary register 0
Auxiliary register 1
Auxiliary register 2
Auxiliary register 3
Auxiliary register 4
Auxiliary register 5
Auxiliary register 6
Auxiliary reqgister 7
Low half of XARO

Low half of XAR1

0x00000000

0x0000

0x0000

0x00000000

0x00000000

0x00000000

0x00000000

0x00000000

0x00000000

0x00000000

0x00000000

0x0000

0x0000




Kapta namartm F28035

Data Memory

Program memory

MOSARAM
M1SARAM

Pripheral Frame ©

PIE Vector - RAM

Peripheral Frame ©

CLA Registers

CLA-to-CPU MSG RAM
CPU-to-CLA MSG RAM

Peripheral Frame ©

Reserved
Peripheral Frames
LO SARAM (2K x 16)
L1 DPSARAM (1K x 16)
L2 DPSARAM (1K x 16)
L3 DPSARAM (4K x 16)
Reserved
OTP (1K x 16)
Reserved
Calibration Data
Get_mode function
Reserved
PARTID
Calibration Data
Reserved
FLASH (64K x 16)
128-Bit Password
LO SARAM (2K x 16)
Reserved
Boot ROM (8K x 16)
Vectors




OCHOBHblE CMOCODObLI AAPECALMM 28XX

Pexxum npamoun agpecauum — Direct Addressing Mode
Pexxum ctekoBoun agpecauumn — Stack Addressing Mode
Pexxum kocBeHHoun agpecauuun — Indirect Addressing Mode

Pexxum pernctposou agpecauumm — Register Addressing Mode



Cnoco0bbl aApeCcALUMM NMAMITU AOHHbIX

C28x XARn, DP and Memory

Data Bus
CoAepXUMbIM

perucTpoB
yKasaTeAeu
XARN ‘ DP (16)

Program Bus

MpsambIM 6-
OUTOBbLIM
AAPECOM Ha
TeKyLuLeun
CTpaHULe

XARnN — 32-bits
ARn — 16-bits




PErmcrpbl YKA3ATEAMU

6 - ana pexmnma 28xx
7 - pna pexuma 24xx

SP[16]

offselt

AROH[16] ARO[16] XARO[32)

AR1H[16] AR1[16] XAR1[32]

Tp— AR2H[16] AR2[16] XAR2[32]

OaHHbIX

AR3H[1€] AR3[16] XAR3[32]

AR4H[16] AR4[16] XAR4[32]

ARSH[16] ARS[16] XARS[32]

ARBH[16] ARE[16] XARB[32]

AR7H[16] AR7[16] XAR7[32]

[MTamaTtu PCle2]

nporpamm RPC[22]




CTPOHUYHAS AAPECALLMS
NAMATU ACHHbBIX

\

[Mpssmaga agpecauns
NamMsATU AAHHbIX
cBbilwe 4 M cnos

HEBO3MOXHaA!

Data page
00 0000 0000 0000 00

00 0000 0.000 0000 00
00 0000 OO00 0000 01

00 0000 0000 0000 01
00 0000 0000 0000 10

00 0000 0000 0000 10

111111 1111 1111 1

11 1111 1111 1111 11

00 0000

11 1111
00 0000

11 1111
00 0000

11 1111

00 0000

11 1111

Data memory

0000 0000-0000 003F

0000 0040-0000 007F

0000 0080-0000 00BF

Page 65 535: 003F FFCO-003F FFFF




OBOAQCTb MAMATU AQHHBIX, AOCTYMHAA C
MOMOLLLbIO CTEKOBOM QAPECALIMM

Data memory

Range accessible

by way of SP 0000 0000-0000 FFFF

Range not accessible
by way of SP 0001 0000-FFFF FFFF




AKKYMYAIATOP

AH.MSB AL.MSB

AH = ACC (31:16) AL = ACC (15:0)
AH.MSB = ACC (31:24) AL.MSB = ACC (15:8)
AH.LSB = ACC (23:16) AL.LSB = ACC (7:0)




YMHOXMUTEAD, AAY, CABUTAOTEAU

C28x Multiplier and ALU / Shifters

Program Bus
Data Bus

_

XT (32) or T/TL

y

Shift R/L (0-16)

32

MULTIPLIER
32x 32 or
Dual 16 x 16

va —3M P (32) or PH/PL

732

432

Shift R/L (0-16)

32

Z

(4

7

32

h 4

i ALU (32)

4 32

ACC (32)

AH (16)

AL (16)

AHNEE AH.LSBIAL.MSB ALLSBI

Data Bus

:r 32

Shift RIL (0-16) s

e

MonyTHble
onepauuu
CABMUra
npousBeAeHUs

32




COCTABAfIOLLIME 32-PA3PAAHBIX
PEMMCTPOB

OGpaTtunte BHMMaHue
Ha UcknroveHue!

poctz




EI
EI
-
-
-
-
EI
J

PAATU TEKYLLLETO COCTOAHMS
AKKYMYAATOPC

Overflow mode bit (OVM) Pexxuma nepenonHeHus (OVM)

Sign-extension mode bit (SXM) ’(Z;"‘MV;Ma pacwmpeHus 3HaKa

Test/control flag bit (TC)  TecTupoBaHusi/lynpaBneHus
Carry bit (C) (TC)
Zero flag bit (2)  lNepeHoca (C)
. . * Hyns (2)
Negative flag bit (N)

 OTpUuLaTenbHOro pe3ynksrara

Latched overflow flag bit (V) )

Overflow counter bits (OVC)  RREEIENLICEETIEIE.
nepenosnHeHus (V)

* BUTbLI cyeTYMKa Ymcna
nepenonHeHun (OVC)



bbiCcTpOd 06pabOTKA NP EPLIBAHUM

C28x Fast Interrupt Response Manager

* 96 BEKTOpOB
nepncgpepuUmnHbIX
npepbiBaHUU

* [lonHoCTbLIO
annapatHbIn BbIOOp
BeKTopa npepbiBaHUA

* BekTopa npepbiBaHUN
B O3Y

 ABTOMaTHN4yeckoe
COXpaHeHue KOHTeKCTa

8
AR1 (L

DBSTAT| IER
PC(msw

=96

Peripheral Interrupts 12x8

buT paspeLueHus

PIE module
For 96
interrupts

12 AMHMK 3aNpOCOB
npepbIBAHUMA
LLEHTPAAbBHOroO
npoueccopa

MACKUPYEeMbIX
npepbIBAHUMA

28x CPN Interrupt logic

PerucTpobi
doAQroB XAyLLUX
NnpPepbIBAHUMH,
paspeLueHus
npepbIBAHUMA




COpoc npoueccopa
BbI30OB 3Arpy34mKa

Reset - Boot arpysank N

AGBTOMATUYHECKMH
YCTAHABAUBAET

peXuUmM paboTsbl
Reset C28x

OBJMODE=0 AMODE=0
ENPIE=0 VMAP=1

XMPNMC =0 Bootloader sets
(microcomputer mode) OBJMO

Reset vector fetched AMOL

from boot ROM Boot determined by

_ state of GPIO pins
0x3F FFCO

* BbIGOp TMNAQ 3arpy34mnKa onpeaseAseTcs Execution
COCTOSSHUEM KOHPUTYPALLMOHHBIX AMHUMN Entry Point
BBOACQ/BbIBOAQ.

» CpeAM oML — BbIMOAHEHHE MPOrPaAMMbI
C Ha4YaAbHoro apapeca 6aHka HO SARAM




