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Abstract An extension interface for a configurable processor enabling implementation of an application specific programmable DSP is
described. A DSP engine for mobile applications with 32-bit dual MAC architecture based on the extension was designed. The engine can
also run separately as stand-alone processor decoupled with the configurable CPU core. A test chip was successfully fabricated using 0.13um

CMOS technology and has measured 170MHz operation.
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1. DSP  Rn, Rm, Code16

2. DSP  Rn, Code20

3. DSP  Code24
Description

1. Issues DSP Subopcode “Code16” with contents of source registers Rm and Rn

to DSP unit, and puts the result in the destination register Rn.

2. Issues DSP Subopcode “Code20” with contents of source register Rn to DSP

unit, and puts the resuit in the destination register Rn.
3. Issues DSP Subopcode “Code24” to DSP unit
Operation Code

0

1.[ 111 nnmmomol' Code18 ]
16 0

2.[ 1111 nmmlo:Tegi 0000 [ - Code20 |
18 0

3.[ 1111 [ Code24 | 0000 | Code24 ]
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MeP DSP extension specification compatible
Fully synthesizable RTL
Two operation mode
Interactive mode / Free-running mode
16*32+72 = 72 2MACs/cycle
32%32+72 2 72 1MAC/cycle
Zero overhead loop (8-level nest)
External Bus I/F
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Technology 0.13um CMOS, 6-level metal
Low power process
Logic size 300K gate
CPU:130K
DSP:130K
Data Streamer/Global Bus IF:40K
Memory size DataRAM 128KByte
CPU instruction RAM 32KByte
CPU instruction cache 4KByte
DSP instruction RAM 40K Byte

Power
consumption

0.23mA/MHz@1.5V
High load operation, w/o memory power

Fmax 170MHz@ Worst condition
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