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Abstract

Traditional fixed-function microprocessors are designed to meet the needs of general-purpose
applications, so they may not be fully adapted to the requirements of specific domains or specific
tasks, lack flexibility, and therefore provide suboptimal performance for some specific tasks. In
order to solve this problem, this paper designs a configurable microprocessor, and selects wheth-
er to add the microprocessor architecture of CP0 related modules through the method of module
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decoupling, so that the microprocessor can switch between the two architectures of abnormal in-
structions and privileged instructions, and can optimize resource utilization, reduce power con-
sumption and reduce cost. At the same time, it can be widely used in some scenarios using
lightweight microprocessors.
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Figurel. Structural block diagram

[ 1. FAtEE

2.2. MIPS32 5 S8 424

MIPS32 524/ T RISC [ 32 A AL PR 8- 858K, A i T 48 4% 5. [EE I K,
W] AR 52 BT RO o 1245 SR S8R IO TR AL B8 Ve vt v B 25 B0 Y 25 A7 B MURF IR 2 A7 P K 27 A7 i o
M$0 FI$31 MIFFAF 2 B A A as, S0 A AFas BT 5w 448, A5 A RAF 0 X AMH; $31
WAL N A AR, PRI IR AL IBA T IR I a7 748 . £ MIPS32 M RGL45 ) hitf
— L ARSI E D REI IR A A7 a8, o BIEREF HHEES PC, HERIRAFIE A IS 2 HILO 747
e HERORAFIRBRIA ML AL .

MIPS32 HHEHE A LA EMIE] 2 o, 2059 S RIEC S A7 2 2 TB R AL BN 8 )45 42K
B A7 S L (A BRI A AR R B IR KA BREE(J BOIR KA 7] =M &R OFE X Mg i 2.

31 26 25 21 20 16 15 0
Igit} op rs Tt imm

31 26 25 0
JA op index

31 26 25 21 20 16 15 1110 6 5 0
R op rs rt rd sa fun

Figure 2. Instruction format

2. #ELHER

ASCIRAE AR 2RI — D IR K IR B ES . TRFK I BRI AT UifE Rl S 1
BR8] TP AR, KedhbAe i S5O S, DASHGE S R FUK IHURR B PRRLHY
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Figure 3. The overall structure of the configurable microprocessor
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Figure 4. Data flow diagram for configurable microprocessors
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4. TESLWHERE ST

T AF A vivado T B B B YIRE, R THI AT C B A A FE 28 1EAT DI 24 TGVE AT CPO AHOCHE &,
AL ER AR SR an 1 3 BRI BN, SR MAG I 2R cp0_ex. cp0_mem. cp0 wb. cp0 &5
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Figure 5. No CP0 command simulation result
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Figure 6. There are CPO instruction simulation results

6. HCPOELHELERE

+ + + + + +
| Site Type | Used | Fixed | Available | Util% |
+ + + + + +
| Slice LUTs | 0] 0| 133800 | 0.00 |
| LUT as Logic | 0| 0 133800 | 0.00 |
|  LUT as Memory | 0| 0 46200 | 0.00 |
| Slice Registers [ 0] 01 267600 | 0.00 |
| Registeras FlipFlop | 0| 01 267600 | 0.00 |
| Register as Latch |l 01 01 267600 | 0.00 |
| F7 Muxes [ 01 01 66900 | 0.00 |
| F8 Muxes | 01 01 33450 | 0.00 |
+— +— +— +— +
Figure 7. Resource consumption without CPO
7. F CPO RO ZIRIH#E
+ + + + + +
| Site Type | Used | Fixed | Available | Util% |
+ + + + + +
| Slice LUTs* [ ol 0| 134600 | 0.00 |
|  LUT as Logic | 0| 0 | 134600 | 0.00 |
|  LUT as Memory | 0| 0| 46200 | 0.00 |
| Slice Registers | 0| 0| 269200 | 0.00 |
| Register as Flip Flop | o] 0| 269200 | 0.00 |
|  Register as Latch | 0 | 0 | 269200 | 0.00 |
| F7 Muxes [ 0] 0| 67300 | 0.00 |
| F8 Muxes [ 0] 0| 33650 | 0.00 |
- + +— : +

Figure 8. Resource consumption with CP0

[ 8. 5 CPO BRYEIRIHFE
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