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ABSTRACT

This paper proposed embedded application-specific microprocessor(YS-RDSP) whose structure has an additional
DSP processor on chip. The YS-RDSP can execute maximum four instructions in parallel. To make program size
shorter, 16-bit and 32-bit instruction lengths are supported in YS-RDSP. The YS-RDSP provides programmability,
controllability, DSP processing ability, and includes eight-kilobyte on-chip ROM and eight-kilobyte RAM. System
controller on the chip gives three power-down modes for low-power operation, and SLEEP instruction changes
operation statue of CPU core and peripherals. YS-RDSP processor was implemented with Verilog HDL on
top-down methodology, and it was improved and verified by cycle-based simulator written in C-language. The
verified model was synthesized with 0.6um, 3.3V CMOS standard cell library, and the layout size was

10.7mm*8.4mm which was implemented by using automatic P&R software.
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(a) Simple RISC instruction pipeline

MOV @R6, R2 [ ] [Ex[ma]ws

MOVX @R4, X0 NOPY IF | D | EX |MA|WB

PADD A0,X0,A1 NOPX NOPY IF | 1> | BX |MA |DSP
MULS.W R1, R2 ¥ | 0 [Ex [ ma [ ma]
ADD R1, R2 IF | D | EX

(b) Memory accesses, DSP, multiplication pipeline
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inst.. PADD srcl, src2, desl PMUL src3, src4, des2
MOVX @Rm, des3 MOVY @Rn, des4
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Instruction : RND 8x, Dz Sx => X0=H'35F1_C201

OR operation => Sticky bit
l * [N —
0011_0101_1111_0001 . 1100 _0010_0000_0001  {LR,S}=3bll1

+  0000_0000_0000_000r . 0000 _0000_0000_0000 r=1s"

Dz=> A0 =H00_35F2_0000
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Main_Control ()
Inst U=Inst M
Inst_ W =Inst M
Inst M = Inst E
Inst_E = Inst_ D
Inst_D = Inst_F
Inst_F = Inst_Pre
MULTIPLIER ()
WB_DSP ()
MEMORY ()
EXECUTE ()
DECODE ()
FETCH ( }

Inst.Pre = PREFETCH () |
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E 1. YS-RDSP A% Bl (d5lARIE )

Program OakDSP TI C54x YS-RDSP
Vecmultiply 620 758 488
Lattice Filter 1489 1768 634

Codebook 441 313 323

1IR Filter 1181 1764 729

FIR Filter 3068 5808 2930
FIRnoLoad 5868 13412 3729

JPEGDCT 3821 3787 3086

¥ 2. YS-RDSP 54
Process 3.3V, 0.6um, TLM CMOS

Gate count 113291(except memories)

41.66 MHz (typical)
538 mW

Operation Frequency

Power Dissipation of Core

Chip Size

12.1 mm X 9.8 mm

Core Size 10.7 mm X 8.4 mm

Total 128
- Input : 9
- Output : 35
- In-out : 32
- Vdd : 26
- Vss : 26

Pin number
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Embedded { Motorola IBM AMD

Processor || 68EC060 || 403GCX || 29040 YS-RDSP
Operating | g\, | 66MHz | SOMHz | 42MHz
Frequency
Power
Supply 33V 3.3V 33V 3.3V
Voltage
Power W 04w | 17W | 0.78W
Dissipation
Chip Size 103mrt nfa 119mdt || 118.58mid
IC 0.42um, | 0.45um, | 0.7um, 0.6um,
Technology M 3M 3M M
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