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Abstract

This paper deals with procedures for design and implementation of a DSP, which is compatible
with TMS320C30 DSP. CBS(Cycle Based Simulator) is developed to study the architecture of the
target DSP. The simulator gives us detailed information such as function block operation, control
signal values, register condition, bus and memory values when a instruction is being carried out.
RTL design is carried out by VHDL. Logic simulation and hardware emulation are employed to
verify proper operation of the design. The DSP is fabricated with 0.6pm CMOS technology. The Chip
has 450,000 gates complexity, 99 mm? area, 20 MIPS operation speed. It is confirmed by running
109 instructions out of 114 instructions and 13 kinds of algorithm that the developed DSP has

compatibility with TMS320C30.
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= Micro  Assemibler

- comment 8= B X

/+ DST1_MUX{2] -~ for RFTB and RPTS, destination regiter is determineds/

/x 00 - srel, 01 - RE, 10 - RS, 11 - RC +/

/» PC_READ_WRITE{2] -- determine if we read or write the PC #/

/+ 00 - no read/write, 01 - pc write, 10 - pc read »/

/+ IMME_REGL1{2] -- determine if PC+displacement, immed_16, immed_24 will
ioad REGL BUS »/

FORMAT STATE_S(1) DSTI_MUX(2) PC_READ_WRITE(2) IMME REGI(2)
REG.DDATA(2) MEM_DDATA(l} MEM_READ WRITE(} PUSH_POP(2)

GIE_IN(DSTATUS(®)  MUL_ALU(l) ~ MAN_EXP(2)  R_REG_WRITE(2)
ALU_FUN(EY
/I ABSF =/ STATE_S[0) DSTI_MUX{0] PC_READ _WRITE0]
IMME_REG1{0) REG_DDATAI0] MEM_DDATA{0)
MEM_READ_WRITEI0)
PUSH_POFl0)  GIELIN[0)  STATUS(3e}  MUL_ALUI)
MAN_EXPI3}
/* ABSI +/ STATE_S[0} DST1 MUXI0) PC_READ_WRITE[O]
IMME_REG1(0) REG.DDATAI0) MEM_DDATA{0)

MEM_READ. WRITELO] PUSH_POP{0} GIE_INIO) STATUS[3el

L masti: —w{ = MHero” Assembler

00000000000000001 111101 1101110001
= migke: - 00009000B00A00001 1111011003, 100001
\

package MICRO_EXE_PKG is

constant EXE_ROM_WIDTH : integer = 33;

subtype EXE ROM_WORD is std logic_vector((EXE_ROM_WIDTH -
downto 0);

subtype EXE_ROM_RANGE is integer range 0 to EXE_INST_NUM ;

type EXE_ROM_TABLE is aray (0 to EXEINSTNUM ) of
EXE_ROM_WORD:

constant EXE_ROM_BLOCK @ EXE ROM_TABLE -

"O0000000000000001 111 1011101110001,

1

EXE_ROM_TABLE'(

a8l 2. vklazg =232 ROM #AAt o
Fig. 2. Example of microprogrammed ROM.

a3 3. rklzE zggd ROM T2
Fig. 3. Structure of microprogrammed ROM.
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Table 2. Application program used to verify
compatibility of DSP.

T z2ad A AR|E 5| TRy 7o
u-law 350 180
A-law 355 180

FIR 3,120 240

[IR1 1,100 240

IR2 680 300
LMS 920 220

FFT 64point 3,500 320
ADPCM 26,335 1,800
Viterbi

30,300 1,000
enc/dec

SUM 66,660 4,480
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Table 3. The measurement of logic tester.
I Min | Max | 4<%
open test -0.56519V |-0.52560V| 40MHz
static current | 0.0000A | 543mA | 40MHz
dynamic current{ 454lmA | 4541mA| 40MHz
leakage current |-10.000uA | 0.0080A | 40MHz
Time margin | 125.000ns | 131.943ns| 40MHz
Level margin 1.500v 2980v | 40MHz
speed 4MHz 45MHz - j
X. &£
& srolide oAE AsAele] $8Rekeld w
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