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+ [SimimIk&inH

CtrlBlock FERTGEAZERS EAEEIA T
Decode/Rename/ 6 6 -
Dispatch/Commit

Instruction Fusion NO YES i
Move Elimination NO YES i
ROB Size 192 256 + 64
ExuBlock AT SR SRS RN T
Integer RegFile Size 160 192 + 32
Float RegFile Size 160 192 +32
Reservation Station Size 16 : lilo 32 : 2i20 ST
ALU + MDU 4+ 2 4+ 2 -
FMAC + FMISC 4+2 4+2 -
B-extension NO YES i
K-extension NO YES i
Debug-extension NO YES s
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4% Instruction Fusion

« 117 slli r1, r0, 32
Csrlirl, rl, 32
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Instruction Fusion
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% Rename & Move Elimination
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4% Move Elimination

- il

B

BEmpEx

0: add x2, x1, x1

2: add x5, x3, x4

x0 0
x1 1
X2 2
x3 3
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0: add x2, x1, x1

2: add x5, x3, x2

Move ;HFR
x0 0
x1 1
X2 32
x3 3

1: add

x0 0
x1 1
X2 32
x3 32

2: mv




% Move Elimination
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4% Reservation Station
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% Reservation Station: Select Policy
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 Normal Select
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* Age Select
« FJFA Age Matrix 1B % 1 1

ID valid ready N
N ]
0 —> true true @Iﬁﬂx*@ Normal Select
3 false false
5 false false 0 true
6 true false 1 s T
1 false false
2 true false true

2 true false
4 true true 3 true false false true
7 > false false 0 1 2 3
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% Reservation Station: FMA 2-Step Execution

- AR FEUIRHAL , ATLURRIHAITER
- ERTRERGFRNREB | FEINARIFE
- PREBULANE/HTFFERL

valid valid valid valid
MUL src0 MUL MUL src0 MUL src0 Deq MUL src0
MUL src1 ADD src0O ADD src0O ADD src0
ADD src1 ADD src1 ADD src1 ADD src1
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% B & K Extension

* B: Bit-Manipulation Extension , {\{EY &
* K: Cryptographic Extension , Ir22 M= E

1. Extensions

1.1. Zba extension

1.2. Zbb: Basic bit-manipulation
1.2.1. Logical with negate
1.2.2. Count leading/trailing zero bits
1.2.3. Count population
1.2.4. Integer minimum/maximum
1.2.5. Sign- and zero-extension
1.2.6. Bitwise rotation
1.2.7. OR Combine
1.2.8. Byte-reverse

1.3. Zbc: Carry-less multiplication

1.4. Zbs: Single-bit instructions

B Extension

—

2. Extensions Overview
2.1. Zbkb - Bitmanip instructions for Cryptography
2.2. Zbkc - Carry-less multiply instructions
2.3. Zbkx - Crossbar permutation instructions
2.4. Zknd - NIST Suite: AES Decryption
2.5. Zkne - NIST Suite: AES Encryption
2.6. Zknh - NIST Suite: Hash Function Instructions
2.7. Zksed - ShangMi Suite: SM4 Block Cipher Instructions
2.8. Zksh - ShangMi Suite: SM3 Hash Function Instructions
2.9. Zkr - Entropy Source Extension
2.10. Zkn - NIST Algorithm Suite
2.11. Zks - ShangMi Algorithm Suite
2.12. Zk - Standard scalar cryptography extension
2.13. Zkt - Data Independent Execution Latency

K Extension
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4 Debug Extension
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