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On-Chip Program Memory

Register File A

L1 S1 M1 D1

Register File B

L2 S2 M2 D2

On-Chip Data Memory

2 independent
data paths,

8 execution units

32x8=256 bits
(8 instructions)

3232 3232

Dispatch 
Unit
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� 5HVXOWV LQ YHU\ JRRG FRGH GHQVLW\

� 3UHIL[HV XVHG IRU� H�J�� FRQGLWLRQDO H[HFXWLRQ� H[WHQGHG UHJLVWHU

RSWLRQV

,QVWUXFWLRQ �

,QVWUXFWLRQ �

,QVWUXFWLRQ �

,QVWUXFWLRQ �3UHIL[ 03UHIL[ �

,QVWUXFWLRQ 1

,QVWUXFWLRQ 13UHIL[ �

,QVWUXFWLRQ 1� 0XOWLSOH
3UHIL[HV

� 6LQJOH ,QVWUXFWLRQ

� 0XOWLSOH ,QVWUXFWLRQV

� 6LQJOH 3UHIL[

([HFXWLRQ 6HW
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cliw name (operand1, ... , operand 4) {
ALU1 || MAC1 || ALU2 || MAC2 || MOV1 || MOV2 

} 

%&�
#���$�����

cliw fft4(r0+=rn0, r1, r4, r5) {

a2 = a1l * a0h

|| *ma1 = ff1 + ff2
|| *ma2 = a2 - a1h * a0h
|| a1h = *ma3 - *ma4

|| ff1 = *ma3

|| ff2 = *ma4;        
}
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L-Unit D-Unit S-Unit M-Unit

New on 64xx
Enhanced on 64xx

Same as 62xx

16-Bit 
Mpy

16-Bit 
Mpy

Shifter/Rotate

Bit Deal/Shuffle

Galois Multiplier

Branch

Logical

Pack/Unpack

Compare

Bit Field

Arithmetic

Shifter

Constant

Logical

Addressing

Arithmetic

Constant

Logical

Pack/Unpack

Compare

Bit Count

Arithmetic

Constant

Source: TISource: TI
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MAC-0 MAC-1

AC0
AC1
AC2
AC3

16-Bit ALU
Shifter

DR0
DR1
DR2
DR3

B Bus (Coefficient)

C Bus

D Bus

D Registers Interconnect
ACC Buss

E Bus

F Bus

Three
Address Generators

C         Y         X

5 Address Busses

24-bit

16-bit data busses

BAB

DAB
FAB

CAB
EAB

Splittable 

Added to
C55x

XAR0
XAR1
XAR2
XAR3
XAR4
XAR5
XAR6
XAR7
XCDP
XDP

AR0
AR1
AR2
AR3
AR4
AR5
AR6

CDP
-

AR7

40-Bit ALU

Resources
on C54x

C

Source: TISource: TI
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*Projected

Targeting compact 
code, low energy

5300
16 bits w/

16-bit prefixes
8 words/cycle6SC140

Based on ‘C54xx7160*8-48 bits3 words/cycle2TMS320C55xx

Enhanced ‘C62xx11600*32 bits8 words/cycle8TMS320C64xx

CLIW instructions,

4 AGUs
818024/48 bits4 words/cycle2, 6Carmel

Scaled-down SC1405300*
16 bits w/

16-bit prefixes
4 words/cycle3SC110

First VLIW-based 
DSP processor

1130032 bits4 words/cycle8TMS320C62xx

Notable
characteristics

Pipeline
Depth

Clock
(MHz)

Instruction 
Size

Data memory 
bandwidth

(16-bit words)
Issue 
widthProcessor
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IDCT
39%

Other
25%

Denorm
11%

Window
25%

© 2000 Berkeley Design Technology, Inc. 22

�	 �/�����,����	
�4������!

�����
�	���������� ������!�����	� ���� �!
! ����

��� 
����	��� ��8

� 9���+ ��

� �� ��
� ������4��
��� �!�
�4������

� 9�� �
+�����
�4�������4�
�
5�

Too
simple

Too 
complicatedJust right!

Simple
metrics

Algorithm
Kernel

Benchmarks Full
Applications
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([HFXWLRQ 7LPHV �PV�
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TMS320C6203
300 MHz

Carmel
180 MHz

MSC8101
300 MHz

TMS320C64xx
600 MHz*

TMS320C5416
160 MHz


3URMHFWHG

TMS320C5510
160 MHz*

TMS320C64xx
600 MHz*

(estimated result with 
L1 cache flushed)

/RZHU LV %HWWHU
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TMS320C6203
300 MHz

Carmel
180 MHz

MSC8101
300 MHz TMS320C64xx

600 MHz*
TMS320C5416

160 MHz


3URMHFWHG

TMS320C5510
160 MHz*

TMS320C64xx
600 MHz*

(estimated result with 
L1 cache flushed)

/RZHU LV %HWWHU
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TMS320C6203
300 MHz

Carmel
180 MHz

MSC8101
300 MHz

TMS320C64xx
600 MHz*

TMS320C5416
160 MHz


3URMHFWHG

TMS320C5510
160 MHz*

TMS320C64xx
600 MHz*

(estimated result with 
L1 cache flushed)

/RZHU LV %HWWHU
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TMS320C6204
1.5 V

200 MHz

MSC8101
1.5 V

300 MHz

TMS320C64xx
600 MHz*

TMS320C5416
1.5 V

160 MHz


3URMHFWHG

TMS320C5510
1.5 V

160 MHz*

/RZHU LV %HWWHU

�QR FKLS \HW�
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TMS320C62xxCarmel MSC8101 (SC140) TMS320C64xx* TMS320C54xx


3URMHFWHG

TMS320C55xx

/RZHU LV %HWWHU
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TMS320C62xxCarmel MSC8101 (SC140) TMS320C64xx* TMS320C54xx


3URMHFWHG

TMS320C55xx

/RZHU LV %HWWHU
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Compiler

Processor

High Level
Language

Assembler

Assembly
Language

Binary Code Processor
Benchmark

Compiler/Processor
Benchmark

Compiler Benchmark
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FFT Single-sample
FIR

Viterbi Decoder

DSP A (Enhanced
Conventional)
DSP B (VLIW)

$�
#�����%�������� ���#���
5DWLR RI &RPSLOHG WR $VVHPEO\ &RGH

R
at
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Control Code

DSP A (Enhanced
Conventional)
DSP B (VLIW)

$�
#�����%�������� ����7��
5DWLR RI &RPSLOHG WR $VVHPEO\ &RGH 6L]H
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