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Abstract

A real-time microprogrammable digital signal processor is designed and implemented using
the bit-slice logic, a parallel multiplier, 74 series TTLs and MOS memories. A microinstruction
set for the processor is defined and an application program development system is constructed.
For its performance evalution, a digital filter and FFT are implemented with this digital signal
processor. It is proved that this processor is faster than commercially available single chip
digiral signal processors such as uPD 7720, AMI 2811, enabling very high speed digital
signal processing,
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Table 2. Micro-instruction set.
LVXMEHB'EEC_«M Operation Mnemonic Operation
1] IMP  Jump branch sddr. CMPR | Complement R
ISR |Jump subroutine CMPS | Complement §
LDCT |Load counter vaiue TXR Transfer R
RPCT |Repeat untid CTR=0 TXS Transfer S
CONT | Continue INC Increment
Pz Jump zero CLR Clear
RTN [Rewrn from subr. | [CLC  Clear corry fag |
CIMP | Conditional IJMP ?EC Set carry flag
CISR | Conditional JSR SLA  Shifcleft Arith |
' | CRTN |Conditional RTN ISLL i Shift lefe logical
2| SBCS |FeS-R4C-1 | |SRL |Shift right logical
SBCR [FeR-8+C-1 RLC  {Rotate left with C
SUBS [F=§ -R-1 'ROL  'Rotate left no C
SUBR [FeR-5-1 IRRC  [Rotate right with C
ADC  |FeR4S+C ROR  |Rowte right no ¢ |
L ADD |FeR4S 3 1LDMR {Load multpler R ReNgﬁW
EOR |FeR EXOR § MULT  |Execute multiplier
AND |FeR AND $ UMOVE  |Teansfer das
NOR FeR NOR § DATA  |immediate data
NAND [F-RNANDS 1§ [SPTR |[Set pointer field
ORA IFeR OR S l
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Table 3. Operand table.
Mnemonic Meaning Mnemonic Meaning
1| MEM [RAM data AOB | ALU output buffer
RPA |RAM pointer A DB Internal BUS
RPB |RAM pointer B 0-15 Reg file 0-15
MSD  |MULT output MSB | 2 |CLRA [Clear RPA
LSD |MULT output LSB DECA  |Decrement RPA
MPD | Multiplicand INCA  |Increment RPA
MPR | Multiplier CLRB :Clenr RPB
ROM | Coeff. ROM data DECB | Decrement RPB
' RDP |ROM data ponter \INCB )[ncr»zment RPB
INR  |Input register CLRD !Clear RDP
OTR | Output register DECD  |Decrement RDP
TEA |Temporary Reg. A INCD Increment RDP
TEB |Temporary Reg. B BRRN  |Bit-Rev. real number
ABR ,;ALU buffer Reg. BRCR  |Bit-Hev. complex Re.
| | CTR |Sequener CNTR. | |BRCI |Bitkev. complex In.

* 1. BUS operand 2. pointer operand
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