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TMS320C672x™ Device Overview
TMS320C672x Floating-Point DSP 300 MHz DSP core L

e 300 MHz 67x+™ core
e 64 Reg + Additional FP instructions

I ction e Code Compatible with 6713 Devices
Cache

32K Bytes

Large on-chip memory

o 768KB on-chip ROM
o 256KB on-chip RAM

o 32KB Inst. cache (Int Mem + EMIF)
o EMIF for expansion

Enhanced Audio IO -

o 16 serial data pins

e Up to 6 different clock rates
e dMAX
- Support for dma, circular and
multi-tap memory delay
(for Reverb)

e HPI supports mux A/D and non-
mux A/D
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C6722

MFLOPS

Memory

McASP
12C
SPI

HP|

EMIF
dMax

Availability

Typical
Applications

TMS320C6727/C6726/C6722 — Hig
Processors and Low System Cost Options

1200/1350

128 K Bytes SRAM
384 K Bytes ROM
32 K Bytes Instr. Cache

1350

256 K Bytes SRAM
384 K Bytes ROM
32 K Bytes Instr. Cache

h Performance Audio

C6727

1350/1800

256 K Bytes SRAM
384 K Bytes ROM
32 K Bytes Instr. Cache

musical
? modification

and generation

Technology for Innovators®

2 3 3
2 2 2
2 2 2

N/A N/A Yes

16-bit 16-bit 32-bit

Yes Yes Yes

Today! Today! Today! .

Software Compatible
Musical e di
Instruments - & soundand e Audio br(')A\atjdclgst, ity

2 ! .
= ’gg conferencing
R iiiiiie

encoding and s
studio applications ﬁ‘ﬁ’l‘lﬁmﬂﬂ
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Conference dMAX Block Diagram

High Priority PaRAM d MA X
cvmemyrand | OSSO The dMAX comprises:
| e + Event and interrupt
HIMAX RAM ! . .
RIW processing registers.
Reserved
T e _ ¢ Event encoder.
/| HIMAX _
o Address generation hardware
Transfer I_Err;tbnlfe E—— T High Priority InterTrzzté_liDnjs to fO r H I g h P rl 0 r I ty Eve nt
g EventEncoder REQ | (HI MAX)
S— Event and > ¢ Address generation hardware
o Interrupt | ¢ "o for Low Priority Event

Registers (L 0 MAX) .

Low Priority PaRAM

e — 1 + High priority event Parameter
1 RAM (HiPaRAM).
Event Entry Table Event Entry # Low Priority . .
3 REQ ¢ Low priority event Parameter
LoMAX RAM Event Entry #31 RAM (LO PaRAM)
RIW Reserved
5 Tanster Eniy # Transfers Supported
‘ o LoMAX PP
¢ General Purpose (1D, 2D, 3D)
LoMAX
FIFO Read, FIFO Write

Transfer Entry 7

L 2
¢ One Dimensional burst
¢ SPI Slave data transfer
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J'ﬂl- [ |
32 Transmit ,32
) formatunit [ Serializer0 |4 — = | axro
1
E 2 oo ] 32 —~— | AXR1
Ed—rl— " ) i Serializer 1 + #*
prmat it
= T L
g 5 *
=1 =2
é = Control Serializer m + *
o i B 8
< » * _—1—O-—| |.5.}1H
- ; Tratr:,mit = :
2 raohme || AUXCLE _ Transmit 5
= > l!:l-:n:h%:l &
o Transmit + > generator N K
Lo §—4—~—|:| ACLKX
Sequencer N . Frams sync =
S generator MEhe—{ ] aHoLkx
Recaive
state AUXCLE___ Receive ——{ | aFsx
PRy machine Ly C":‘“’ﬁm >
" . generator .
Receive |[*—" ——] | ACLKR
e T..Felﬂcer N o Frame sync o
4 - " generator i —q—.—D AHCLKR
OMA evenis |
AXEVT # Control _._,_D AFSR
AREVT 4 GPID ’
—+——{ | AMUTE
Intermupts »
AXINT * Errar check —
AMUTEIMN
ARINT ]
Clock check
circuit
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ock Diagram

Features:

*

Independent clock
generator modules for
transmit and receive

TDM streams from 2 to
32, and 384 time slots

Data formatter for bit
manipulation

Up to 16 individually
assignable serial data
pins

Wide variety of 12S and
similar bit-stream format

S/PDIF, IEC60958-1,
AES-3 formats

Extensive error
checking and recovery
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Features:

+ 1 Dimension (Block
Move), 2 Dimension
(Sub-frame extraction) 3
Dimension (Data De-
Interleaving) transfer
support

¢+ Separate IDX for 1st, 2nd
and 3r9 dimension

¢ Separate IDX for source
and destination

¢ Transfer first dimension
for an event or complete
the entire transfer

¢ Supports two reload
addresses for source
and destination for
effective Ping-Pong

Conference General Purpose Transfer
Source Destination
0x10002000
0x10001000 o
0x10002004 - - - . DINDX0=4
0x10001004 AD - - - - SINDX0=2 -~
~<. 0x10002008 Al
»0x10001008 DO \ <« |
SINDX1=-3 / 0x1000200C A2 -
7 0x1000100C BO € ! E
' “SINDX0=2 1 0x10002010 L
' 0x10001010 EO S ' e
. . I 0x10002014 BO -1 -
*~ .0x10001014 co - ! <~ DINDX0=4
I 0x10002018 B1 R
0x10001018 =) . ! .
~ SINDX2=2 ' 0x1000201C B2 |
0x1000101C . , ;
' ! 0x10002020 K
0x10001020 ' | p
. !/ 0x10002024 Co ¢~ DINDX1=4
0x10001024 Al «--" . -l
' 0x10002028 c1 .
0x10001028 D1 . N
' 0x1000202C c2 \
0x1000102C B1 ! :
' 0x10002030 /
0x10001030 = . o
i 0x10002034 DO ¢~ DINDX0=4
0x10001034 C1 : b
! 0x10002038 D1 .
0x10001038 = : .
\
0x1000203C D2
0x1000103C b ;
0x10001040 . 0x10002040 L
0x10001044 v ': 0x10002044 EO <~ DINDX0=4
\  0x10002048 =
0x10001048 D2 DINDX2=19} .
1
0x1000104C = ' E2 ,‘
7
0x10001050 = “‘ 0x10002050 ’
'.0x10002054 g
0x10001054 2 X Fo <
0x10001058 = 0x10002058 F1
0x1000105C 0x1000205C F2
0x10002060
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FIFO
Features:
SOURCE DESTINATION 4 Moves data b/w two
¥ i i . dimensional linear
; | address and a circular
5 5 buffer.
, ! i . + Circular buffer size need
; 5 ; i not be 27n
| i + Table based multi tap
; i i i delay transfer support
v + Reload allows Ping-Pong
5 ! iImplementation for linear
i Transfer Entry for Js._ ,‘ Transfer Entry for i buffer
! FIFO Write FIFO Read ! -
; X | + CPU notification for FIFO
'1 SRC Pointer ,/’ \ DST Pointer = Watermark Condltlons
T CNT1 | CNTO FIFO B CNT1 | CNTO i .
| — | — = O | + Error checking for FIFO
! IDX1 IDX “H FIFO Si IDX1 IDX
; | | overflow and underflow
Reference CNT Read Pointer Reference CNT Delay Table 0
Delay Table 0
RLDSRC1| RLDSRCO Write Pointer RLDDST1| RLDDSTO
i Ptr to Delay Tables Error Flags Ptr to Delay Tables :
A 4 Pointer to FIFO DESC 4 Pointer to FIFO DESC v
Delay Table 1 FIFO DESC Delay Table 1
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TDM Format—6 Channel TDM Example

cue [, « TDM streams

| | | | | |
s N ]
| | | | | |
| | | | | | | |
AXRn] —ll{ Siot0 ¥ Slot 1 }F SlutE* Sb:-:E-*E-:r.d * smra)}( Slot6 ¥ Sotd X Siot1 * smtz)lrf: Skt3 )

TOM frame 'I

Inter-iIntegrated Sound (125} Format

|
T
|
|
|
|
LSE X MSE ,\*:
I
|

1
X

Word n—1 | Wiord
right channel | l=ft chanmne

El

L right channel

EBiphase-Mark Code [BEMNMC)

Clock
p—w— Time intzfval | | | | | | | |
Data ! | } ——
{unencoded) I | I
] I
I O I I I = e L S I I
Hiphase
mark =signal | |
(&t pin AXR[N] — —
1 ol1 1]l0 112 1|2 a1 1]D 2|2 Ol1 Ol1 O]l1 1]

Wiord n+ 1 ‘

from 2 to 32, and
384 time slots

Wide variety of
12S and similar
bit-stream
format

S/PDIF,
IEC60958-1,
AES-3 formats
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Conference dMAX McASP Servicing

LEFT1 ' RGHT1 LEFT2 1 RGHT2 LEFT3 ' RGHT3 LEFT4 'RGHT4

Frame CLK ’— | | I S >

nrierr [ - 1
S ﬁ ____________________ ﬂ
rzierr [ - 1
U % ____________________ H
nseer [ 11
e m ____________________ rﬂ
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Conference Delay Based Effects

', OLD WRITE PTR

i apis + FIFO Write dMAX

NEW WRITE P
transfer updates the
|:> FIFO with new data
¢ FIFO Read Transfer
reads N TAP data

INPUT LINEAR BUFFER ¢ Read and Write PTR
updated by dMAX

+ dMAX takes care of
circular buffering

o Error reporting for
‘ FIFO under run or
overflow

‘ DELAY TABLE

FIFO READ
TRANSFER

OLD READ PTR/

NEW READ PTR

N LINEAR BUFFERS
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Conference  Example Audio Processing System

AUDIO THREAD

— McASP | x| Audiol/Oo |4 x| FWAudio |4 ‘n| Audio /O "] McASP ——
— RX ij> Driver RX @ Thread <t;> Driver TX :> TX G
—> L VL v— L —
Audio Data on Aale ‘ Audio Audio Data on
Alg 1 Alg 2
" CTRL DATA
....... TRANSFER B/W
THREAD
Ctrl data on CONTROL THREAD
SPI/12C
; dMAX TRANSFERS

— SPl/12C 1\| Control I/O |4 F/W Ctrl
] @ RNl @ Ll CPU PROCESSING
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8 Channel 192KHz Audio RX 33.79
8 Channel 192KHz Audio TX 35.07
10MBPS SPI Control Data 26.24

TOTAL 95 % l

FIFO Write 32 * 192K Bytes 9.54
FIFO Read 160 * 192K Bytes 61.41
10MB Read + Write to SDRAM 16
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