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ɼ

2.1.9.1 load

load
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load CPUCFG.3.LD_SEQ_SA[bit23] 1

ɼ
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2-1ɼ LA32 GR 32

Ņ 32 rd ņ ɼ
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tmp = (GR[rj][31:0]<<(sa2+1)) + GR[rk][31:0]

GR[rd]
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rd 1 0ɼ

SLT:

GR[rd] = (signed(GR[rj]) < signed(GR[rk])) ? 1 : 0

SLTU rj rk

rd 1 0ɼ

SLTU:

GR[rd] = (unsigned(GR[rj]) < unsigned(GR[rk])) ? 1 : 0

SLT SLTU ɼ

2.2.1.6SLT[U]I

指令格式： slti rd, rj, si12

sltui rd, rj, si12

SLTI rj 12 si12

rd 1 0ɼ

SLTI:

tmp = SignExtend(si12, GRLEN)

GR[rd] = (signed(GR[rj]) < signed(tmp)) ? 1 : 0

SLTUI rj 12 si12

rd 1 0ɼ

SLTUI:

tmp = SignExtend(si12, GRLEN)

GR[rd] = (unsigned(GR[rj]) < unsigned(tmp)) ? 1 : 0

SLTI SLTUI ɼ

SLTUI ɼ

2.2.1.7PCADDI, PCADDU12I, PCADDU18I, PCALAU12I

指令格式： pcaddi rd, si20

pcaddu12i rd, si20

pcaddu18i rd, si20

pcalau12i rd, si20

PCADDI 20 si20 2 0 PC

rd ɼ
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NOR rj rk rd

ɼ

NOR:

GR[rd] = ~(GR[rj] | GR[rk])

XOR rj rk rd

ɼ

XOR:

GR[rd] = GR[rj] ^ GR[rk]

ANDN rk rj

rd ɼ

ANDN:

GR[rd] = GR[rj] & (~GR[rk])

ORN rk rj

rd ɼ

ORN:

GR[rd] = GR[rj] | (~GR[rk])

ɼ

2.2.1.9ANDI, ORI, XORI

指令格式： andi rd, rj, ui12

ori rd, rj, ui12

xori rd, rj, ui12

ANDI rj 12

rd ɼ

ANDI:

GR[rd] = GR[rj] & ZeroExtend(ui12, GRLEN)

ORI rj 12

rd ɼ

ORI:

GR[rd] = GR[rj] | ZeroExtend(ui12, GRLEN)
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XORI rj 12

rd ɼ

XORI:

GR[rd] = GR[rj] ^ ZeroExtend(ui12, GRLEN)

ɼ

2.2.1.10 NOP

NOP Ņandi r0, r0, 0” ɼ 4 PC 4

ɼ

2.2.1.11 MUL.{W/D}, MULH.{W[U]/D[U]}

指令格式： mul.w rd, rj, rk

mulh.w rd, rj, rk

mulh.wu rd, rj, rk

mul.d rd, rj, rk

mulh.d rd, rj, rk

mulh.du rd, rj, rk

MUL.W rj [31:0] rk [31:0] [31:0]

rd ɼ

MUL.W:

product = signed(GR[rj][31:0]) * signed(GR[rk][31:0])

GR[rd] = SignExtend(product[31:0], GRLEN)

MULH.W rj [31:0] rk [31:0]

[63:32] rd ɼ

MULH.W:

product = signed(GR[rj][31:0]) * signed(GR[rk][31:0])

GR[rd] = SignExtend(product[63:32], GRLEN)

MULH.WU rj [31:0] rk [31:0]

[63:32] rd ɼ

MULH.WU:

product = unsigned(GR[rj][31:0]) * unsigned(GR[rk][31:0])

GR[rd] = SignExtend(product[63:32], GRLEN)
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2.2.1.13 DIV.{W[U]/D[U]}, MOD.{W[U]/D[U]}

指令格式： div.w rd, rj, rk

mod.w rd, rj, rk

div.wu rd, rj, rk

mod.wu rd, rj, rk

div.d rd, rj, rk

mod.d rd, rj, rk

div.du rd, rj, rk

mod.du rd, rj, rk

DIV.W DIV.WU rj [31:0] rk [31:0]

rd ɼ

DIV.W:

quotient = signed(GR[rj][31:0]) / signed(GR[rk][31:0])

GR[rd] = SignExtend(quotient[31:0], GRLEN)

DIV.WU:

quotient = unsigned(GR[rj][31:0]) / unsigned(GR[rk][31:0])

GR[rd] = SignExtend(quotient[31:0], GRLEN)

MOD.W MOD.WU rj [31:0] rk [31:0]

rd ɼ

MOD.W:

r�

. Рt qu�n

�6 �

:

�� �@

/

%i

GR [rd]=

�6 �L �> �Q �( �[ �W �H �Q �G �� �T �X �R�� � �W �T �X�� �� �� �@ ��

Ḡ [rd)

DID.W:

qu

. Рt qu�n

�6 �

: �� �@/

GR[rd] =

�6 �L�> �Q �( �[ �W �H �Q �G �� �T �X �R�� � �W �T �X�� �� �� �@ ��

Ḡ[rd)

ᴮ 畗

�G�. �  •k ºo %� ��

�>

�, �: �8�@ �� �.�%� �: �@ ���.� �� .˜0 %i  �G�.�Ñ��G�.�Õ�ø 1j ø MO ȾOזּ :я.� �� �.  �Y‘ˆ �� �° �• %.�4q

O

.W

B M OW

%�

�M

�.�Õ� �• _� D) *Y "V•

�U

�.

�Õ� �•E… 4q _� d) ø 1j *Y %i

rk頀
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=

�6 �L �> �H �G �� �* �5 �> �U �N �@ �> �� ���8� �>P �C• �> �>P �W �H �G �� �* �5 �> �U �N �@ �> �� �� �� �8 �@ ��

MOV.WU::

qu

�U �G �@

= �6 �L

�8�

�� �@/ �V �L





龙架构参考手册 卷一：基础架构

22

ROTR.W rj [31:0] rd ɼ

ROTR.W:

tmp = ROTR(GR[rj][31:0], GR[rk][4:0])

GR[rd] = SignE�ig
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2.2.2.3SLL.D, SRL.D, SRA.D, ROTR.D

指令格式： sll.d rd, rj, rk

srl.d rd, rj, rk

sra.d rd, rj, rk

rotr.d rd, rj, rk

SLL.D rj [63:0] rd ɼ

SLL.D:

GR[rd] = SLL(GR[rj][63:0], GR[rk][5:0])

SRL.D rj [63:0] rd ɼ

SRL.D:

GR[rd] =SRL(GR[rj][63:0], GR[rk][5:0])

SRA.D rj [63:0] rd ɼ

SRA.D:

GR[rd] = SRA(GR[rj][63:0], GR[rk][5:0])

ROTR.D rj [63:0] rd ɼ

ROTR.D:

GR[rd] = ROTR(GR[rj][63:0], GR[rk][5:0])

rk [5:0] ɼ

2.2.2.4SLLI.D, SRLI.D, SRAI.D, ROTRI.D

指令格式： slli.d rd, rj, ui6

srli.d rd, rj, ui6

srai.d rd, rj, ui6

rotri.d rd, rj, ui6

SLLI.D rj [63:0] rd ɼ

SLLI.D:

GR[rd] = SLL(GR[rj][63:0], ui6)

SRLI.D rj [63:0] rd ɼ

SRLI.D:

GR[rd] =SRL(GR[rj][63:0], ui6)
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SRAI.D rj [63:0] rd ɼ

SRAI.D:

GR[rd] = SRA(GR[rj][63:0], ui6)

ROTRI.D rj [63:0] rd ɼ

ROTRI.D:

GR[rd] = ROTR(GR[rj][63:0], ui6)

6 ui6ɼ

2.2.3

2.2.3.1EXT.W.{B/H}

指令格式： ext.w.b rd, rj

ext.w.h rd, rj

EXT.W.B rj [7:0] rd ɼ

EXT.W.B:

GR[rd] = SignExtend(GR[rj][7:0], GRLEN)

EXT.W.H rj [15:0] rd ɼ

EXT.W.H:

GR[rd] = SignExtend(GR[rj][15:0], GRLEN)

2.2.3.2CL{O/Z}.{W/D}, CT{O/Z}.{W/D}

指令格式： clo.w rd, rj clo.d rd, rj

clz.w rd, rj clz.d rd, rj

cto.w rd, rj cto.d rd, rj

ctz.w rd, rj ctz.d rd, rj

CLO.W rj [31:0] 31 0 Ņ1”

rd ɼ

CLO.W:

GR[rd] = CLOSR(GR[rj][31:0])
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CLZ.W rj [31:0] 31 0 Ņ0”

rd ɼ

CLZ.W:

GR[rd] = CLZ(GR[rj][31:0])

CTO.W rj [31:0] 0 31 Ņ1”

rd ɼ

CTO.W:

GR[rd] = CTO(GR[rj][31:0])

CTZ.W rj [31:0] 0 31 Ņ0”

rd ɼ

CTZ.W:

GR[rd] = CTZ(GR[rj][31:0])

CLO.D rj [63:0] 63 0 Ņ1”

rd ɼ

CLO.D:

GR[rd] = CLO(GR[rj][63:0])

CLZ.D rj [63:0] 63 0 Ņ0”

rd ɼ

CLZ.D:

GR[rd] = CLZ(GR[rj][63:0])

CTO.D rj [63:0] 0 63 Ņ1”

rd ɼ

CTO.D:

GR[rd] = CTO(GR[rj][63:0])

CTZ.D rj �㜀Z

�� �� �� �� �@063

Ņ0”

rd ɼ

CTZ.D:

GR[rd] = CTZ (GR[rj][63:0])
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2.2.3.3BYTEPICK.{W/D}

指令格式： bytepick.w rd, rj, rk, sa2 bytepick.d rd, rj, rk, sa3

BYTEPICK.W rk [31:0] rj [31:0] 64 8

sa2 4 32

rd ɼ

BYTEPICK.W:

tmp = {GR[rk][31:0], GR[rj][31:0]}

GR[rd] = SignExtend(tmp[8×(8-sa2)-1
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REVB.2W rj [31:0] 4 rd [31:0]

rj [63:32] 4 rd [63:32] ɼ

REVB.2W:

tmp0 = {GR[rj][7:0], GR[rj][15:8], GR[rj][23:16], GR[rj][31:24]}

tmp1 = {GR[rj][39:32], GR[rj][47:40], GR[rj][55:48], GR[rj][63:56]}

GR[rd] = {tmp1, tmp0}

REVB.D rj [63:0] 8 rdɼ

REVB.D:

GR[rd] = {GR[rj][7:0], GR[rj][15:8], GR[rj][23:16], GR[rj][31:24], GR[rj][3

9:32], GR[rj][47:40], GR[rj][55:48], GR[rj][63:56]}

2.2.3.5REVH.{2W/D}

指令格式： revh.2w rd, rj

revh.d rd, rj

REVH.2W rj [31:0] 2 rd [31:0]

rj [63:32] 2 rd [63:32] ɼ

REVH.2W:

tmp0 = {GR[rj][15:0], GR[rj][31:16]}

tmp1 = {GR[rj][47:32], GR[rj][63:48]}

GR[rd] = {tmp1, tmp0}

REVH.D rj [63:0] 4 rdɼ

REVH.D:

GR[rd] = { GR[rj][15:0], GR[rj][31:16], GR[rj][47:32], GR[rj][63:48]}

2.2.3.6BITREV.{4B/8B}

指令格式： bitrev.4b rd, rj bitrev.8b rd, rj

BITREV.4B rj [7:0] 8 [7:0] rj

[15:8] 8 [15:8] rj [23:16] 8

[23:16] rj [31:24] 8 [31:24]

32 rd ɼ

BITREV.4B:

bstr32[31:24] = BITREV(GR[rj][31:24])

bstr32[23:16] = BITREV(GR[rj][23:16])

bstr32[15: 8] = BITREV(GR[rj][15: 8])

bstr32[ 7:

�> �� �� ��EV

�U �G

ɼ

�5 ��

D'‘™ �� D ���� �* �5 �> �U

� 

䐀⠀
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BITREV.8B rj [7:0] 8 rd [7:0]

rj [15:8] 8 rd [15:8] rj [23:16] 8

rd [23:16] rj [31:24] 8

rd [31:24] rj [39:32] 8 rd [39:32]

rj [47:40] 8 rd [47:40] rj [55:48]

8 rd [55:48] rj [63:56] 8

rd [63:56] ɼ

BITREV.8B:

GR[rd][63:56] = BITREV(GR[rj][63:56])

GR[rd][55:48] = BITREV(GR[rj][55:48])

GR[rd][47:40] = BITREV(GR[rj][47:40])

GR[rd][39:32] = BITREV(GR[rj][39:32])

GR[rd][31:24] = BITREV(GR[rj][31:24])

GR[rd][23:16] = BITREV(GR[rj][23:16])

GR[rd][15: 8] = BITREV(GR[rj][15: 8])

GR[rd][ 7: 0] = BITREV(GR[rj][ 7: 0])

2.2.3.7BITREV.{W/D}

指令格式： bitrev.w rd, rj bitrev.d rd, rj

BITREV.W rj [31:0] 32 [31:0] 32

r �. dõ MÔ rd ɼBITREV.̚:b 3Էr32[31:0]=BITREV (GR[rj][31:0])

GR[rd] ]ͪЬЪԑEԛԷШԑd8r3Էr32,GR˵E.)

BITREV.ɇ
rj[ 63:0] 6drd ɼ

BITREV.ȗ:

GR[rd]

=BITREV(GR[rj][63:0])

2.2.3.kȕͪ TRɌ. .ͪ{W/D}指令格式：b 3qriԑ3.wrd, rj,] Ԗb : ,ӼԖb:b 3qriԑ3.drd,rj,] Ԗbd,ӼԖbdȕ3 uw I. .ͪWrd 32 [ ] Ԗ b Ժ :Ӽ 3 b§]rj [] Ԗ b Ժ ฐü 3 b Ժ :0]32 6• ¢� /� µf 0�  š  f _� D) *Å *Y %ird ɼB̖TRI.̖.̚:] 13оi]ç8Հ3ѕ7]ӵ3ѕ7[1IԾ1祫b ǵǵӵ3ѕ7b3ԷrĖ2ــ1 ]GR[rз][Ė1ǔē]6ؖՀ13[i[Ė1ǔ0] ԏ8GR[rэ][]3r7ŀӵ3r7ǔ0]ǵǵõ3rԺI6Հ13о6[ĖĔ:0] GR[rd] ]ͪЬЪԑEԛԷШԑd8r3Էq32[31:0], GR˵E.)
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BSTRINS.D rd [msbd:lsbd] rj [msbd-lsbd:0] rd

ɼ

BSTRINS.D:

maskv = {(msbd-lsbd+1){1’b1}}<<lsbd

GR[rd] = GR[rd][63:0]&~maskv[63:0] | (GR[rj][msbd-lsbd:0]<<lsbd)&maskv[63:

0]

2.2.3.9BSTRPICK.{W/D}

指令格式： bstrpick.w rd, rj, msbw, lsbw bstrpick.d rd, rj, msbd, lsbd

BSTRPICK.W rj [msbw:lsbw] 32 32

rd ɼ

BSTRPICK.W:

bstr32[31:0] = ZeroExtend(GR[rj][msbw:-lsb娀], 3�

GR[rd] = SignExtend(�b嘀tr32[31:0], GR�N)

BSTRPICK.D rj [msbd:lsbd] 64 rd ɼ

BSTRPICK.D:

GR[rd] = ZeroExtend(GR[rj][msbd:-lsb䜀], 64)

2.2.3.10 MASKEQZ, MASKNEZ

指令格式： maskeqz rd, rj, rk

masknez rd, rj, rk

MASKEQZ MASKNEZ ɼ

MASKEQZ rk 0 rd 0 rj

ɼ

MASKEQZ:

GR[rd] = (GR[rk]==0) ? 0 : GR[rj]

MASKNEZ rk 0 rd 0 rj

ɼ

MASKNEZ:

GR[rd] = (GR[rk]!=0) ? 0 : GR[rj]
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2.2.4

2.2.4.1BEQ, BNE, BLT[U], BGE[U]

指令格式： beq rj, rd, offs16

bne rj, rd, offs16

blt rj, rd, offs16

bge rj, rd, offs16

bltu rj, rd, offs16

bgeu rj, rd, offs16

BEQ rj rd ɼ

BEQ:

if GR[rj]==GR[rd] :

PC = PC + SignExtend({offs16, 2'b0}, GRLEN)

BNE rj rd ɼ

BNE:

if GR[rj]!=GR[rd] :

PC = PC + SignExtend({offs16, 2'b0}, GRLEN)

BLT rj rd

ɼ

BLT:

if signed(GR[rj]) < signed(GR[rd]) :

PC = PC + SignExtend({offs16, 2'b0}, GRLEN)

BGE rj rd

ɼ

BGE:

if signed(GR[rj]) >= signed(GR[rd]) :

PC = PC + SignExtend({offs16, 2'b0}, GRLEN)

BLTU rj rd

ɼ

BLTU:

if unsigned(GR[rj]) < unsigned(GR[rd]) :

PC = PC + SignExtend({offs16, 2'b0}, GRLEN)
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offs26<<2ɼ

2.2.4.4BL

指令格式： bl offs26

BL PC 4 1 r1 ɼ

26 offs26 2

PCɼ

BL:

GR[1] = PC + 4

PC = PC + SignExtend({offs26, 2'b0}, GRLEN)

LA ABI 1 r1 raɼ

offs26<<2ɼ

2.2.4.5JIRL

指令格式： jirl rd, rj, offs16

JIRL PC 4 rd ɼ

16 offs16 2

rj ɼ

JIRL:

GR[rd] = PC + 4

PC = GR[rj] + SignExtend({offs16, 2'b0}, GRLEN)

rd 0 JIRL ɼ

rd 0 rj 1 offs16 0 JIRL ɼ

offs16<<2ɼ
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STX.D:

vaddr = GR[rj] + GR[rk]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

MemoryStor�刀�S[rkd{n^n^lmaddrmRpCo_#Spoy
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#addr = =R[rj] . CYaN�BvdBcyvrl^^y M4ncmRO_#(

AddressSomplianceCheck(vaddr)

#addr = =ddressTranslation(vaddr)

#Or� ==emoryO_qdhvlddrmRpoy

AR[rjd ACYaN�BvdBcyvNr�mRO_#(

�"�4�S�G�;�Q�' ��

#addr = =R[rj] . CYaN�BvdBcyvrl^^y M4ncmRO_#(

AddressSompliaBceCheck(vaddr)

#addr = =ddressTranslation(vaddr)

=R[rjd ==emoryO_qdhvlddr)RpCo_#Spoy

�0 0;

�0 �� @�

�:

�5

�0 06�° 5ñ $B B¬ "© BV
� �1 01 �A �:

�: �1 �:


î DU �G C& B� "� B©  #

�&�7�;�G�;�Q�#�=

#addr = =R[rj] . CYaN�BvdBcyvrl^^y M4ncmRO_#(

AddressSompliaBceCheck(vaddr)

#addr =堇

� �G �G �U �H �V �V �7 �U �D �Q �V �O �D �Y �G �R �Q �� �Y �D �G �G �U ��

=emoryStor�刀�S[rkd{nn^^lmaddrmRpoy
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STPTR.D:

vaddr = GR[rj] + SignExtend({si14, 2'b0}, GRLEN)

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

MemoryStore(GR[rd][63:0], paddr, DOUBLEWORD)

14 si14 2 rj

ɼ

si14<<2ɼ

LDPTR.{W/D} STPTR.{W/D}

ɼ

LDPTR.{W/D}ɻSTPTR.{W/D} ADDU16I.D GOT

ɼ

2.2.5.4PRELD

指令格式： preld hint, rj, si12

PRELD Cache Cache ɼ rj

12 si12 ɼ Cache ɼ

PRELD hint Cacheɼhint 0~31 32

ɼ hint=0 load Cache hint=8 store Cacheɼ hint

NOP ɼ

PRELD Cache cached NOP

ɼ

PRELD MMU ɼ

2.2.5.5PRELDX

指令格式： preldx hint, rj, rk

PRELDX Cache

R&A `N g… "× E… 4q 2o 2� �. &1 �å %i
r

rᷥ

䖅
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j

j
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h
h
}
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PRELDX hint Cacheɼhint 0~31 32

ɼ hint=0 load Cache hint=2 load Cache hint=8

store Cacheɼ hint NOP ɼ

PRELDX Cache cached NOP

ɼ

PRELDX MMU ɼ

2.2.6

2.2.6.1LD{GT/LE}.{B/H/W/D}, ST{GT/LE}.{B/H/W/D}

指令格式： ldgt.b rd, rj, rk

ldgt.h rd, rj, rk

ldgt.w rd, rj, rk

ldgt.d rd, rj, rk

ldle.b rd, rj, rk

ldle.h rd, rj, rk

ldle.w rd, rj, rk

ldle.d rd, rj, rk

stgt.b rd, rj, rk

stgt.h rd, rj, rk

stgt.w rd, rj, rk

stgt.d rd, rj, rk

stle.b rd, rj, rk

stle.h rd, rj, rk

stle.w rd, rj, rk

stle.d rd, rj, rk

LDGT/LDLE.{B/H/W} / / rd

LDGT/LDLE.D rdɼ

STGT/STLE.{B/H/W/D} rd [7:0]/[15:0]/[31:0]/[63:0] ɼ

rj ɼ

ɼ

LDGT.{B/H/W/D} STGT.{B/H/W/D} rj rk

ɼLDLE.{B/H/W/D} STLE.{B/H/W/D}

rj rk

ɼ
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LDGT.B:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

byte = MemoryLoad(paddr, BYTE)

GR[rd] = SignExtend(byte, GRLEN)

else :

RaiseException(BCE) #Bound Check Error Exception

LDGT.H:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

halfword = MemoryLoad(paddr, HALFWORD)

GR[rd] = SignExtend(halfword, GRLEN)

else :

RaiseException(BCE) #Bound Check Error Exception

LDGT.W:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

word = MemoryLoad(paddr, WORD)

GR[rd] = SignExtend(word, GRLEN)

else :

RaiseException(BCE) #Bound Check Error Exception

LDGT.D:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

GR[rd] = MemoryLoad(paddr, D�mM

RaiᤀExceptie�

D�
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LDLE.B:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

byte = MemoryLoad(paddr, BYTE)

GR[rd] = SignExtend(byte, GRLEN)

else :

RaiseException(BCE) #Bound Check Error Exception

LDLE.H:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

halfword = MemoryLoad(paddr, HALFWORD)

GR[rd] = SignExtend(halfword, GRLEN)

else :

RaiseException(BCE) #Bound Check Error Exception

LDLE.W:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

word = MemoryLoad(paddr, WORD)

GR[rd] = SignExtend(word, GRLEN)

else :

RaiseException(BCE) #Bound Check Error Exception

LDLE.D:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

GR[rd] = MemoryLoad(paddr, DOUBLEWORD)

else :

RaiseException(BCE) #Bound Check Error Exception
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STGT.B:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

MemoryStore(GR[rd][7:0], paddr, BYTE)

else :

RaiseException(BCE) #Bound Check Error Exception

STGT.H:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

MemoryStore(GR[rd][15:0], paddr, HALFWORD)

else :

RaiseException(BCE) #Bound Check Error Exception

STGT.W:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

MemoryStore(GR[rd][31:0], paddr, WORD)

else :

RaiseException(BCE) #Bound Check Error Exception

STGT.D:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

MemoryStore(GR[rd][63:0], paddr, DOUBLEWORD)

else :

RaiseException(BCE) #Bound Check Error Exception
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STLE.B:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

MemoryStore(GR[rd][7:0], paddr, BYTE)

else :

RaiseException(BCE) #Bound Check Error Exception

STLE.H:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

MemoryStore(GR[rd][15:0], paddr, HALFWORD)

else :

RaiseException(BCE) #Bound Check Error Exception

STLE.W:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

MemoryStore(GR[rd][31:0], paddr, WORD)

else :

RaiseException(BCE) #Bound Check Error Exception

STLE.D:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

MemoryStore(GR[rd][63:0], paddr, DOUBLEWORD)

else :

RaiseException(BCE) #Bound Check Error Exception
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rk ɼAMOR[_DB].{W/D}

rk ɼAMXOR[_DB].{W/D}

rk ɼAMMAX[_DB].{W/D}

rk ɼAMMIN[_DB].{W/D}

rk ɼ

AMMAX[_DB].{WU/DU}

{
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AM{SWAP/ADD}[_DB].{B/H} rd rj ɼ

AM{SWAP/ADD}[_DB].{B/H} rd rk

ɼ

2.2.7.3AMCAS[_DB].{B/H/W/D}

指令格式： amcas.b rd, rk, rj amcas_db.b rd, rk, rj

amcas.h rd, rk, rj amcas_db.h rd, rk, rj

amcas.w rd, rk, rj amcas_db.w rd, rk, rj

amcas.d rd, rk, rj amcas_db.d rd, rk, rj

LoongArch V1.1

AMCAS[_DB].{B/H/W/D} / / / Compare-and-Swap

/ / / rd [7:0]/[15:0]/[31:0]/[63:0]

rk [7:0]/[15:0]/[31:0]/[63:0]

ɼ

rd

ɼ

gn B ]

‮ ⬹ Ὼ 冊 ⫥ ㅚ 冋戀

/

gn B ]

ᵍ ䷕ ⩚ ₳ ṝ ䷕ ⫈ ⪍ 㓡䤀㑠 ₋ ㅂ
LMCAS[_DB].{B/W/H}

L L

ɼ

r MCAS[DB d{B/H/W/H}

̓

�.2.7.3

/ D .{ B /H }B

�$̂% �+`
指令格式： _ ] ]^

_d,

_j ]

_]3s_ ] ]{_d,_j ]_]3s

/]Bw

�d,

�j ]

�]3s

_Bd , =

�'

(ƒ 6’2f �M�(ƒ 6’– 6’—R6� (��]j

᷆ ⫸ 㚷�` *Š �` 6”� (� �> �P *X• 6ÿ#' JY JJ �åhP � *X�€ * �>

%ßi

(ƒ 6”�†W� (� �>

�Ú 2� �0Y)%ÚoZgn 䗹ᵟᵝA n /

�  2� �ç2�

��

! �Å WM

ow

(� Eƒ �O2� �å >-4r �Q 6’	 6�'�`�P#
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LLbit rd ɼ

LL-SC LLbit
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CRC.W.D.W:

chksum = CRC32(GR[rk][31:0], GR[rj][63:0], 64, 0xEDB88320)
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2.2.10.2 BREAK

指令格式： break code

BREAK ɼ

code ɼ

2.2.10.3 ASRT{LE/GT}.D

指令格式： asrtle.d rj, rk

asrtgt.d rj, rk

rj rk

ɼ ASRTLE.D rj rk

ASRTGT.D rj rk ɼ

2.2.10.4 RDTIME{L/H}.W, RDTIME.D

指令格式： rdtimel.w rd, rj rdtime.d rd, rj

rdtimeh.w rd, rj

64 Stable CounterɼStable

Counter 0 1 1 0 ɼ

Counter IDɼ

ɼ

RDTIME{L/H}.W RDTIME.D Stable Counter

rd Counter ID rj ɼ Stable Counter

RDTIMEL.W Counter [31:0] RDTIMEH.W Counter [63:32] RDTIME.D

64 Counter ɼ 64 RDTIME{L/H}.W 32

rdɼ RDTIME{L/H}.W 32 64 Counterɼ

2.2.10.5 CPUCFG

指令格式： cpucfg rd, rj

CPUCFG ɼ

CPUCFG

ɼ

CPUCFG rj

rd ɼ 32 LA64

ɼ
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08 KAS^@QL 0 @QL

1/ KAS^LHOR 0 LHOR

10 KROV 0

11 K@L 0 @L)

13 GOSV 0 O`fd S`akd V`kjdq

14 EQDBHOD

0 EQDBHOD-zR.C|ɻEQRPQSD-zR.C| 3

017 UEQDBHOD-zR.C|ɻUEQRPQSD-zR.C| 3

145 WUEQDBHOD-zR.C|ɻWUEQRPQSD-zR.C|

3 ɼ

15 CHU21
0 53 CHU-VZT\ LNC-VZT\ 21

16 K@L^AG 0 @LzRV@O.@CC|Z^CA\-zA.G| 7

17 K@LB@R 0 @LB@RZ^CA\-zA.G.V.C| 7

18 KK@BP^RBQDK 0 KK@BP-zV.C|ɻRBQDK-zV.C| 3

2/ RBP 0 RB-P

/w2

/ BBCL@ 0 B`bgd Bngdqdms CL@

0 REA 0 Rsnqd Ehkk Ateedq
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0 K0 HT Tmhex 0 K0 HT^Oqdrdms B`bgd B`bgd

1 K0 C Oqdrdms 0 B`bgd

2 K1 HT Oqdrdms 0 B`bgd B`bgd

3 K1 HT Tmhex 0 K1 HT^Oqdrdms B`bgd B`bgd

4 K1 HT Oqhu`sd 0 K1 HT^Oqdrdms B`bgd

5 K1 HT Hmbktrhud 0 K1 HT^Oqdrdms B`bgd K0

6 K1 C Oqdrdms 0 B`bgd

7 K1 C Oqhu`sd 0 B`bgd

8 K1 C Hmbktrhud 0 B`bgd K0

0/ K2 HT Oqdrdms 0 B`bgd B`bgd

00 K2 HT Tmhex 0 K2 HT^Oqdrdms B`bgd B`bgd

01 K2 HT Oqhu`sd 0 K2 HT^Oqdrdms B`bgd

02 K2 HT Hmbktrhud 0 K2 HT^Oqdrdms B`bgd K0 K1

03 K2 C Oqdrdms 0 B`bgd

04 K2 C Oqhu`sd 0 B`bgd

05 K2 C Hmbktrhud 0 B`bgd K0 K1

/w00

049/ V`x,0 ,0 0/ K0 HT^Oqdrdms B`bgd

12905 Hmcdw,knf1 knf1' B`bgd ( 0/ K0 HT^Oqdrdms B`bgd

2/913 Khmdrhyd,knf1 knf1'B`bgd ( 0/ K0 HT^Oqdrdms B`bgd

/w01

049/ V`x,0 ,0 0/ K0 C Oqdrdms B`bgd

12905 Hmcdw,knf1 knf1' B`bgd ( 0/ K0 C Oqdrdms B`bgd

2/913 Khmdrhyd,knf1 knf1'B`bgd ( 0/ K0 C Oqdrdms B`bgd

/w02

049/ V`x,0 ,0 0/ K1 HT Oqdrdms B`bgd

12905 Hmcdw,knf1 knf1' B`bgd ( 0/ K1 HT Oqdrdms B`bgd

2/913 Khmdrhyd,knf1 knf1'B`bgd ( 0/ K1 HT Oqdrdms B`bgd

/w03

049/ V`x,0 ,0 0/ K2 HT Oqdrdms B`bgd

12905 Hmcdw,knf1 knf1' B`bgd ( 0/ K2 HT Oqdrdms B`bgd

2/913 Khmdrhyd,knf1 knf1'B`bgd ( 0/ K2 HT Oqdrdms B`bgd
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3
ɼ

IEEE 754-2008 ɼ

ɼ

ɼ

潙壂 3-1潚ɼ

LA32 LA64 ɼ

MOVGR2FR.DɻMOVFR2GR.DɻFSCALEB.S/DɻFLOGB.S/DɻFRINT.S/DɻFRECIPE.S/DɻFRSQRTE.S/Dɻ

FLD{GT/LE}.{S/D} FST{GT/LE}.{S/D} 20 LA64 ɼ

3-1

E@CC-R+ ERTA-R+ ELTK-R+ ECHU-R+ EL@CC-R+ ELRTA-R+ EML@CC-R+ EMLRTA-R+ EL@W-R+ ELHM-R+

EL@W@-R+ ELHM@-R+ E@AR-R+ EMDF-R+ ERPQS-R+ EQDBHO-R+ EQRPQS-R+ EBNOXRHFM-R+ EBK@RR-R

EBLO-bnmc-R

EEHMS-R-V+ ESHMS-V-R+ ESHMSQL-V-R+ ESHMSQO-V-R+ ESHMSQY-V-R+ ESHMSQMD-V-R+

ELNU-R+ ERDK+ LNUFQ1EQ-V+ LNUEQ1FQ-R+ LNUFQ1EBRQ+ LNUEBRQ1FQ+ LNUEQ1BE+

LNUBE1EQ+ LNUFQ1BE+ LNUBE1FQ

A
-R+

�$ �4 �0�) �4

B@Q-R+�4�4 �6 �� �5 ���%�# �# �: �� �5 ��

��

��

B

BA

I

E E E 754Ǝ20 8

BB=32QQ�� �å���� �å�) �4 �å���P �%�4 �Q�E �Q �å�6�E �E�6�42� �å<o.« ��

�=

�( �(�$����������4���� ��

#•

���% �Q�6 ��E�� ��2���!� ?º3Î �O ?º#	 3Î�� 6… GA <o ?º ?º���� ��

Wi

��

��

�� ��3Î��
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3-2

Dwonmdms Eq`bshnm R ahsZ11\ U

/ </
/ / */

0 / ,/

/  </
/ *1,015¥'/-Eq`bshnm(

0 ,1,015¥'/-Eq`bshnm(

Z0+ /wED\
/ *1'Dwonmdms,016(¥'0-Eq`bshnm(

0 ,1'Dwonmdms,016(¥'0-Eq`bshnm(

/wEE </
/ / '*Ÿ(

0 / ',Ÿ(

/wEE  </
/ 'Rhfm`khmf Mns ` Mtladq+ RM`M(

0 'Pthds Mns ` Mtladq+ PM`M(

�(�(EsMM1sMM E M m M m

�K �V �V �0�T�V �Q �Q �0 �W�Z �D�E �P䝁0 0ढ砀ᴁ 潫 ⛻Mढ砀ᴁ 潫 ⛻<䝁㚅 㚅q ,㜽 ∗ढ砀 ᴁ 潫 ⛻M MMV1 1
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QNaN ɼ QNaN SNaN

NaNɼ

fj fk fj fk

faɻfj fk fa fj fj fkɼ

SNaN QNaN

❖ SNaN 1 ɼ

❖
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G�
G�
G�
G�

���
G��
G��G

��

��

��

��

��

��

��

��

��

��

�G�G
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N

QMD *Ÿ ,Ÿ

QY

QO *Ÿ

QL ,Ÿ

Y /

UUU

å �� ��

ok &€ ��

ok

9" ok 6…

&û ok ok

ok �V

ok �V

ˆ �� ok�� ok ok &û okok

ok ��ok ok

ok

ok �V ok �� ok�� �� okˆ ok�� ok 6… ok

 0€};ok ��N; ok &û okok 2Ð ^ñ ok•••ßÀ 2

ok

ok

�� ok ok

&û ��ok

�� ok��ok

�V

ok �� ok�� ok ok &û okok

ok ��ok ok

ok

ok �V

ok �� ok�� �� okˆ ok ok

ok ��ok �� ok ok ��

2Ð ^ñ
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3.1.4.5 (I)

FPU

❖
❖

ɼ

ɼ

ɼ
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3.2

^ò
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FR[fd] = FP64_maxNumMag(FR[fj], FR[fk])

FMINA.{S/D} fj / fk /

fd ɼ IEEE 754-2008 minNumM�
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FSQRT.S:

FR[fd][31:0] = FP32_squareRoot(FR[fj][31:0])

FSQRT.D:

FR[fd] = FP64_squareRoot(FR[fj])

FRECIP.{S/D} fj / 1.0

/ fd ɼ IEEE 754-2008 division(1.0,x) ɼ

FRECIP.S:

FR[fd][31:0] = FP32_division(1.0, FR[fj][31:0])

FRECIP.D:

FR[fd] = FP64_division(1.0, FR[fj])

FRSQRT.{S/D} fj / /

1.0 / fd ɼ IEEE 754-2008

rSqrt(x) ɼ

FRSQRT.S:

FR[fd][31:0] = FP32_division(1.0, FP_squareRoot(FR[fj][31:0]))

FRSQRT.D:

FR[fd] = FP64_division(1.0, FP_squareRoot(FR[fj]))

3.2.1.7F{SCALEB/LOGB/COPYSIGN}.{S/D}

指令格式： fscaleb.s fd, fj, fk fscaleb.d fd, fj, fk

flogb.s fd, fj flogb.d fd, fj

fcopysign.s fd, fj, fk fcopysign.d fd, fj, fk

FSCALEB.{S/D} fj / a fk /

N a*2N / fd ɼ IEEE 754-2008

scaleB(x, N) ɼ

FSCALEB.S:

FR[fd][31:0] = FP32_scaleB(FR[fj][31:0], FR[fk][31:0])

FSCALEB.D:

FR[fd] = FP64_scaleB(FR[fj], FR[fk])

FLOGB.{S/D} fj / 2 /

fd ɼ IEEE 754-2008 logB(x) ɼ

FLOGB.S:

FR[fd][31:0] = FP32_logB(FR[fj][31:0])

FLOGB.D:

FR[fd] = FP64_logB(FR[fj])
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FCOPYSIGN.{S/D} fj / fk

/ / fd ɼ

IEEE 754-2008 copySign(x, y) ɼ

FCOPYSIGN.S:

FR[fd][31:0] = FP32_copySign(FR[fj][31:0], FR[fk][31:0])

FCOPYSIGN.D:

FR[fd] = FP64_copySign(FR[fj], FR[fk])

3.2.1.8FCLASS.{S/D}

指令格式： fclass.s fd, fj fclass.d fd, fj

fj 10

Ahs/ Ahs0 Ahs1 Ahs2 Ahs3 Ahs4 Ahs5 Ahs6 Ahs7 Ahs8

RM`M PM`M
mdf`shud u`ktd onrhshud u`ktd

Ÿ mnql`k rtamnql`k / Ÿ mnql`k rtamnql`k /

1ɼ

IEEE-754-2008 class(x) ɼ

FCLASS.S:

FR[fd][31:0] = FP32_class(FR[fj][31:0])

FCLASS.D:

FR[fd] = FP64_class(FR[fj])

3.2.1.9F{RECIPE/RSQRTE}.{S/D}

指令格式： frecipe.s fd, fj frecipe.d fd, fj

frsqrte.s fd, fj frsqrte.d fd, fj

LoongArch V1.1

FRECIPE.{S/D} fj / 1.0

/ fd ɼ 2-14ɼ

2N 2-Nɼ QNaNɻSNaNɻ±∞ɻ£0 ɻ

FRECIP.{S/D} ɼ

FRECIPE.S:

FR[fd][31:0] = FP32_reciprocal_estimate(FR[fj][31:0])

FRECIPE.D:

FR[fd] = FP64_reciprocal_estimate(FR[fj])

FRSQRTE.{S/D} fj / /

1.0 / f

ᴮ䍮ℱ 丽 ⠔ 㚝 䖅 䗹 ⫺ 嫰 ữ
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2-14ɼ

22N 2-Nɼ QNaNɻSNaNɻ±∞ɻ£0 ɻ

FRSQRT.{S/D} ɼ

FRSQRTE.S:

FR[fd][31:0] = FP32_reciprocal_squareroot_estimate(FR[fj][31:0])

FRSQRTE.D:

FR[fd] = FP64_reciprocal_squareroot_estimate(FR[fj])
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3.2.3

3.2.3.1FCVT.S.D, FCVT.D.S

指令格式： fcvt.s.d fd, fj fcvt.d.s fd, fj

FCVT.S.D fj

fd ɼ

FCVT.S.D:

FR[fd][31:0] = FP32_convertFormat(FR[fj], FP64)

FCVT.D.S fj

fd ɼ

FCVT.D.S:

FR[fd] = FP64_convertFormat(FR[fj][31:0], FP32)

IEEE 754-2008 convertFormat(x) ɼ

3.2.3.2FFINT.{S/D}.{W/L}, FTINT.{W/L}.{S/D}

指令格式： ffint.s.w fd, fj ftint.w.s fd, fj

ffint.s.l fd, fj ftint.l.s fd, fj

ffint.d.w fd, fj ftint.w.d fd, fj

ffint.d.l fd, fj ftint.l.d fd, fj

FFINT.{S/D}.{W/L} fj / /

/ � ᷥ 弊
䮿⶧≖ 䮿䮿

"V K¿ �h!1 *Y䮿䮿EE
54-2008

onvotItn00xt8
ɼ

�&&6. 6. '
v[fd]

�� �� �� �� �@

֑32_convertFotnCv(FR[fj][31:0],

CS.2)

}CCS. S. D [fd ]

�� �� �� �� �@

]耑32_convertFotnCv(FR[fj]م

CS.4)

RCCS. S. S
e[fd] e64_convertFotnCv(FR[fj][31:0],

CS.2)

¥CCS. S. S [fd ]

h64_convertFotn
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IEEE 754-2008 ɼ

HDDD 643,1//7

bnmudqsSnHmsdfdqDw`bsShdrSnDudm'w(

bnmudqsSnHmsdfdqDw`bsSnv`qcYdqn'w(

bnmudqsSnHmsdfdqDw`bsSnv`qcOnrhshud'w(

bnmudqsSnHmsdfdqDw`bsSnv`qcMdf`shud'w(

FTINT.W.S:

FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], FCSR.RM)

FTINT.W.D:

FR[fd][31:0] = FP64convertToSint32(FR[fj], FCSR.RM)

FTINT.L.S:

FR[fd] = FP32convertToSint64(FR[fj][31:0], FCSR.RM)

FTINT.L.D:

FR[fd] = FP64convertToSint64(FR[fj], FCSR.RM)

3.2.3.3FTINT{RM/RP/RZ/RNE}.{W/L}.{S/D}

指令格式：

:̂ �/ 潫=�517175 35]�3�30735

�( �: �� �:��

�R1�


㜈
式：3Î�W@ �@3Î�) �@3Î �@3Î

F.ᄀ[fd][3=

FCSFP6 convtToSint64([fj],

FCSR m CSR . R M)3 . L.
:

F.ᄀ[fd]

:
FPFCSFP6

conv
:

tToSint64[fj],

FCSR�ကRM)3.L.F.ᄀ[fd]

:
FP朑�onv

:

tToSint64

([fj][

FCSRmCSR.RM)3.L.:F.ᄀ[fd]

=

FP瀀onvtToSint64

[fj][

FCSR.RM)3.M0Mዠ 䔃瀀''⸐潫

㏎n 

㏎琭猀MM]
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FTINTRP.W.S:

FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], 2)

FTINTRP.W.D:

FR[fd][31:0] = FP64convertToSint32(FR[fj], 2)

FTINTRP.L.S:

FR[fd] = FP32convertToSint64(FR[fj][31:0], 2)

FTINTRP.L.D:

FR[fd] = FP64convertToSint64(FR[fj], 2)

FTINTRZ.{W/L}.{S/D} fj / /

/ fd Ņ ņ ɼ

FTINTRZ.W.S:

FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], 1)

FTINTRZ.W.D:

FR[fd] = FP64convertToSint32(FR[fj], 1)

FTINTRZ.L.S:

FR[fd][31:0] = FP32convertToSint64(FR[fj][31:0], 1)

FTINTRZ.L.D:

FR[fd] = FP64convertToSint64(FR[fj], 1)

FTINTRNE.{W/L}.{S/D} fj / /

/ fd Ņ ņ ɼ

FTINTRNE.W.S:

FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], 0)

FTINTRNE.W.D:

FR[fd][31:0] = FP64convertToSint32(FR[fj], 0)

FTINTRNE.L.S:

FR[fd] = FP32convertToSint64(FR[fj][31:0], 0)

FTINTRNE.L.D:

FR[fd] = FP64convertToSint64(FR[fj], 0)

IEEE 754-2008 ɼ

'5*/53/&�\8�-^�\4�%^ DPOWFSU5P*OUFHFS&YBDU5JFT5P&WFO	Y


'5*/53;�\8�-^�\4�%^ DPOWFSU5P*OUFHFS&YBDU5PXBSE;FSP	Y


'5*/531�\8�-^�\4�%^ DPOWFSU5P*OUFHFS&YBDU5PXBSE1PTJUJWF	Y


'5*/53.�\8�-^�\4�%^ DPOWFSU5P*OUFHFS&YBDU5PXBSE/FHBUJWF	Y
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3.2.4.3MOVGR2FR.{W/D}, MOVGR2FRH.W

指令格式： movgr2fr.w fd, rj movgr2fr.j

fd,rj
movgr2frć.wfd, rj

က5Ѐ�က*dҀԠ:㚷潫㜽㚅㜽vvjࠁ ㈈,*v㈈ㅌ朽ᷥ㚷溚㜽㺚v撐j ㈈,*v㈈vv㚷㷥朽㚅㜽≸㈈≸潫

v

j㈈ㅌ:撐j㈈v*v㈈ㅌ㈈㷥⛻v�G ��� ��� ��� ��� ���
���

���

��� �:

ok

�G ������

��� ��� ���������������

��� ok

ok

�J������

������ ���������������

��� ok

က5Ѐ�က*dЁကҊࠁ Ԡ:㚷潫㜽㚅㜽vvj㈈,*v㈈ㅌ朽ᷥ㚷溚㜽㺚v撐j㈈v*v㈈vv㚷溚㜽㺚v撐j㈈,vv㈈ㅌ㈈㺚v�G ��� ��� ��� ��� ���
���

��� ���

��� �:

ok

�G ������

��� ��� ������

������������

���

ok

ok

�J������

������ ���������������

��� ok

�G ������

��� ��� ������������ok

�� ok

ok

�G ������

��� ��� ���������������

��� ok

က5Ѐ�က*dҀԠj㚷潫㜽㚅㜽vvjv*j㈈ㅌ朽ᷥ㚷溚㜽㺚v撐jv�Gࠁ ��� ��� ��� ��� ���
���

���

���

�M

ok

�G ������

��� ��� ok

ok

�J������

������ ok

3.2.4.MMOzFR2GR.{�က.D},MOzFRNကgGR.v指令格式：mo*vr!退gr.vޠd,Őj
mo*fr2gr.j

d,Őjmo*f爖2gՐ.vޠ က5Ҋࠁd,Őjޠ w�က*Ҋvvࠁက5ЗdЁက5r Ҋ Ԡv㚷㷥朽㚅㜽vޠj㈈,*v,vv*v㈈ㅌ㚷≸朽ᷥ㚷慌㚷潫㜽㚅㜽vޠvv�G ��� ��� ��� ��� ���
���

���

����Y

ok

�J������

���

��� ok

ok

����� ���

���

���

���

���

���

���

��� ���

���

������

������ ���������������

��� ��� ��

�J������

���

����Y

�G

���

���

���

��� ���

���

���

���

����Y

ok

�J������

���

��� ok

ok

����� ���

���

���

���

���

���

���

��� ���

���

������

������ ������

������������

���

��� ��

�J������

���

����Y

က5Ҋࠁ w�က*ҊҀ̀j㚷㷥朽㚅㜽vvjv*j㈈ㅌ朽ᷥ戈㺚㜽㺚vޠvv�G ��� ��� ��� ��� ���
���

���

���

�M

ok

�J������

���

��� ok

ok

�G ������

������ ok

3.2.4.YMOVGR2 Ҋ �ကR,MOz Ҋ �ကR2Gv指令格式：mov
grv

fvvv
frvŐ, rjmo*frvr2gvޠd,frvvࠁက5Ѐ�က*o溚㷥潫㺚㚅㜽vrj,*v≸ㅌㅌ㷥:撐袠皐v㉸潫ㅌ㷥溚㈈潫㚷㺚㚅㺚㚅慌㚅ㅌ㈈㚷㚷慌
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ɼ MOVGR2FCSR FCSR0 Cause Enables 1

FCSR1 Enables ɻFCSR2 Cause Cause Enables 1 MOVGR2FCSR

ɼ

MOVGR2FCSR：

FCSR[fcsr] = GR[rj][31:0]

MOVFCSR2GR fcsr 32 rdɼ

MOVFCSR2GR：

GR[rd] = SignExtend(FCSR[fcsr], GRLEN)

fcsr ɼ

3.2.4.6MOVFR2CF, MOVCF2FR

指令格式： movfr2cf cd, fj

movcf2fr fd, cj

MOVFR2CF fj cdɼ

MOVFR2CF：

CFR[cd] = FR[fj][0]

MOVCF2FR cj fd fd 0ɼ

MOVCF2FR：

FR[fd] = ZeroExtend(CFR[cj], 64)

3.2.4.7MOVGR2CF, MOVCF2GR

指令格式： movgr2cf cd, rj

movcf2gr rd, cj

MOVGR2CF rj cdɼ

MOVGR2CF：

CFR[cd] = GR[rj][0]

MOVCF2GR cj rd rd 0ɼ

MOVCF2GR：

GR[rd] = ZeroExtend(CFR[cj], GRLEN)
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ɼ

FSTX.S:

vaddr = GR[rj] + GR[rk]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

MemoryStore(FR[fd][31:0], paddr, WORD)

FSTX.D:

vaddr = GR[rj] + GR[rk]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

MemoryStore(FR[fd][63:0], paddr, DOUBLEWORD)

e⋃eᴮe㚷e㚅⋃ᴮ ᴋ Ⱦ

"Ã�H�H�."Ã�H�.ok�Hᴋ
ᴋᄁ砀

"ëX 

₆湐ᴋ⋒参湐
.

&0

50"Ã

湐
⢃ᴮ
⪟
湐 ᴮ
⸀₆eee中e架e中

�H�H6·�H

�H�H6… �H�He
㾻堠䀀㟂㛧堠䈀 r�W ` t �参�Trv r�参W ` t�⋃eᴋጤ䐠햔roᴋဂ疔䐠햔]�]ro�

@
@
UD

Zᴋဂ疔䘡킴]�]raZ�
@

@ᴋဂ疔䠡햔]�]�
@

@Dᴋဂ疔倠햔]�]a�
@

ᴋ銐ᴋ餀�W
`H

H㚷

�H *Y �.6…�H�H6·�H�.�H ᴋ銐ᴋ餀�W
`ᴋᑀ奖Ȁ存参中 e

�H�.

]eeee ₆ 存中构：基䔀㚷㚷⋃B ᴋ⑴ᴋ✀ᴋ⡁刀㚷⋃
╩ᴋ䀀ᴋ䅡刀ᴋ䔈ᴋ䘡ቐȹ ᴋ䤀₆

ᴋ銐ᴋ餀�W
`ᴋᑥ

�H�."Ã�H �Hᴋ　e�H�."Ãᴋ䐈HHㅌ
H₆ 存中构e基eee㚷e㚷⋃ᴮ S�Y
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v addr

A[rj]

ddressComplianceCheck(vaddr)addr

= AdressCranslation(vaddr)

f[rj]

�G �� �> �U �N �@

ą退
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�PRU\S�UddYOddU�
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Ć匀>Id@>31:�@
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else :

RaiseException(BCE) #Bound Check Error Exception

FLDGT.D:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]>GR[rk] :

FR[fd] = MemoryLoad(paddr, DOUBLEWORD)

else :

RaiseException(BCE) #Bound Check Error Exception

FLDLE.S:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

word = MemoryLoad(paddr, WORD)

FR[fd][31:0] = word

else :

RaiseException(BCE) #Bound Check Error Exception

FLDLE.D:

vaddr = GR[rj]

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

if GR[rj]<=GR[rk] :

FR[fd] = MemoryLoad(paddr, DOUBLEWORD)

else :

RaiseException(BCE) #Bound Check Error Exception

FST{GT/LE}.{S/D} ɼ

㔰 ⌧ 岋 䑍�
/

} DE

ɼ

☱㔰 ⌧�
}

㒮ER㒮☱� Ἵ 漽�D 㒮Ἵₚ⩙☱㚷䖅㔰㔀☱� Ἵ㕆⩙⫅⩙⩙㔀 ⩙ ╩ 䖅 Ἵ}

}

ɼ fd n s :
vadr

=

d j]

Ad ressTranlianceCheck(vaddr)

if

r

=A

d

e

s

s

T

r

a

n

s

l

a

t

i

o

n

(

v

a

d

d

r

)

if

Rr j ] >GR[r k ]
:

a or y Load )r][31:0]
DO dr

DO D)

FRe

:

aseException(BCEe

#Bund Chck Eror Exortion(BC
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4

4.1

4 Privilege LeVel PLV PLV0~PLV3ɼ

CSR.CRMD PLV ɼ

PLV0

ɼPLV1~PLV3 MMU

ɼ

Linux PLV0 PLV3 ɼ

4.2

PLV0 ɼ CSR.MISC

RPCNTL1/RPCNTL2/RPCNTL3 1 PLV1/PLV2/PLV3 CSRRD

ɼ

4.2 ㎓刀擯 Ȁ

�&

79�5 2	2�6
 �/ � � � �w6
 A dï

Go 6
 6

No � �L �

No �Ow � Bp �9 �P

No �P 
79�

�Ow � �` Bp �9 �P

No � �No

�Ow � M Bp �9 �P

ἠ䅺 գ嘀LV܀ㅡ鐀Az �/ 5 °䔀ɼ ʧL5 㔰φ 䘵昀L I 䅺 嫀 擯⋗PL5 㔰φ䩊䝯䩊ȾPP⫺ ᶏE… LSR � Iㅡ鈀ᵠ㔰 嫀 擯䩊Ⱦ/9/9ᴮ㙄嫀䝯 ⋗PL�MIᴫ䅺 䖅ᵠ 㔰 媯 ᷦ⋗PL�MIᴫ䅺 䩊嫀䝯 㚅嫒䩊Ⱦ䖅PLV�R ᔀ ° ɼ
50 �` 50 䩊 Ⱦ/9/9 Љ㙄嫀䝯 ∉PL ᴫ 䅺 ㄸ ⼂
4

π 䩊䴀LȾᴫ 䅺 㙄 ㅁ䩊㶑PLД ᴫ 䅺 䩊嫀䝯 㚅嫒䩊Ⱦ
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CSR CSR 0

ɼ CSRWR CSRXCHG

CSR CSR ɼ

4.2.2 IOCSR

4.2.2.1 IOCSR{RD/WR}.{B/H/W/D}

指令格式： iocsrrd.b rd, rj

iocsrrd.h rd, rj

iocsrrd.w rd, rj

iocsrrd.d rd, rj

iocsrwr.b rd, rj

iocsrwr.h rd, rj

iocsrwr.w rd, rj

iocsrwr.d rd, rj

IOCSR{RD/WR}.{B/H/W/D} IOCSRɼ

IOCSR ɼ IOCSR

ɼIOCSR ɼIOCSR{RD/WR}.{B/H/W/D}

IOCSR rjɼ

IOCSRRD.{B/H/W} IOCSR / /

rd IOCSRRD.D IOCSR

rd ɼ

IOCSRWR.{B/H/W/D} rd [7:0]/[15:0]/[31:0]/[63:0] IOCSR

ɼ

IOCSRRD.D IOCSRWR.D LA64 ɼ

IOCSR ɼ IOCSR

ɼ

4.2.3 Cache

4.2.3.1CACOP

指令格式： cacop code, rj, si12

CACOP Cache Cache ɼ
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4.2.4.2TLBRD

指令格式： tlbrd

LVZ TLBRD ɼ

CSR.TLBIDX Index TLB ɼ TLB

TLB CSR.TLBEHIɻCSR.TLBELO0ɻCSR.TLBELO1 CSR.TLBIDX.PS

CSR.TLBIDX NE 0
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STLB MTLB ɼ

4.2.4.5TLBCLR

指令格式： tlbclr

TLB CSR TLB TLB ɼ

LVZ TLBCLR ɼ

CSR.TLBIDX.Index MTLB ( STLB ) TLBCLR MTLB

G=0 ASID CSR.ASID.ASID ɼ

CSR.TLBIDX.Index STLB ( STLB ) TLBCLR STLB

CSR.TLBIDX.Index G=0 ASID CSR.ASID.ASID ɼ

4.2.4.6TLBFLUSH

指令格式： tlbflush

TLB CSR TLB TLB ɼ

LVZ TLBFLUSH ɼ

CSR.TLBIDX.Index .

䊱TB
AS䊱

CS

)�7P�7 �/ �% �, �'�7 �/B±�6 �+

T

�0 �7 �% �%

ᴁ

⹔

C
�6 �5�� �7 �/ �, �' �; �� �, �Q �G �H �[

AS

ST

)

4÷ o]o]

ST

C

�6 �5

��

�7 �/

�, �' �; �� �,�7 �/

�7 �/ �H �[
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LDPTE TLB PTE

CSR ɼ

rj [6] 1 rj HugePage ɼ

杺
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5

5.1

0~2PALEN-1ɼ

LA32 PALEN 36 32ɼ

LA64 PALEN 60 ɼ

CPUCFG 0x1 PALEN PALEN ɼ

5.2

ɼ PLV0 LA32 232

LA64 264 ɼ LA64 264

ɼ

ɼ

MMU ɼ

CSR.CRMD DA=1 PG=0 MMU ɼ

[PALEN-1:0] 0

ɼ ɼ

ɼ

CSR.CRMD DA=0 PG=1 MMU ɼ

Ņ ņ Ņ ņ ɼ

ɼ

5.2.1 5.4 ɼ LA64

[63:VALEN]

[VALEN-1] [VALEN-1] ADE ɼ

ɼ

5.2.1

MMU

ɼ load/store

load/store ɼ

CSR.DMW0~CSR.DMW3 ɼ
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load/store C
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14

11/�

711/ "4*%

."5� /3�/9�31-7�

(

1-7� %� 7�

11/� ."5� /3�/9�31-7� 1-7� %� 7�

&

5-1 TLB

TLB

❖ (E) 1 ɼ 1 TLB ɼ

❖ (ASID) 10 ɼ

TLB ɼ ASID TLB

ASID ɼ

❖ (G) 1 ɼ 1 ASID ɼ

TLB G 1ɼ

❖ (PS) 6 ɼ MTLB ɼ ɼ 2

ɼ 16KB PS=14ɼ

❖ (VPPN) (VALEN-13) ɼ

TLB /2

TLB ɼ TLB

ɼ

❖ (V) 1 ɼ 1 ɼ

❖ (D) 1 ɼ 1 ɼ

❖ (NR) 1 ɼ 1 load ɼ

LA64 ɼ

❖ (NX) 1 ɼ 1 ɼ

LA64 ɼ

❖ (MAT) 2 ɼ ɼ

��� ɼ

❖ PLV 2 ɼ ɼ RPLV=0

PLV RPLV=1 PLV ɼ

❖ RPLV 1 ɼ ɼ

PLV ɼ LA64 ɼ

❖ (PPN) (PALEN-12) ɼ 4KB TLB PPN [PS-1:12]

ɼ
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5.4.3 TLB

TLB ɼ 1.0x TLB TLB

ɼ

5.4.3.1TLB

TLB TLB

TLB

ɼ TLB

❖ TLB TLB

TLB ɼ ɻ CSR

TLB CSR ɼTLB

CSR.CRMD DA 1 PG 0

TLB TLB ɼ

TLB CSR CSR TLB

CSR.TLBRERA.ISTLBR 1ɼ

❖ load load TLB V=0

ɼ

❖ store store TLB V=0

ɼ

❖ TLB V=0

ɼ

❖ TLB V=1

ɼ RPLV=0 CSR.CRMD.PLV

PLV RPLV=1 CSR.CRMD.PLV PLVɼ

❖ store TLB V=1

D 0 ɼ

❖ load TLB V=1

NR 1 ɼ

❖ TLB V=1

NX 1 ɼ

5.4.3.2TLB

TLB TLB ɻ ɻ ɻ TLB ɻ

ɼ 4.2.4

ɼ
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5.4.3.3TLB CSR

TLB CSR TLB TLB

TLB ɼ

❖ BADV

❖ TLBEHI

❖ TLBELO0

❖ TLBELO1

❖ TLBIDX

❖ ASID

❖ STLBPS

❖ PGDL

❖ PGDH

❖ PGD

❖ PWCL

❖ PWCH

❖ TLBRENTRY

❖ TLBRERA

❖ TLBRBADV

❖ TLBREHI

❖ TLBRELO0

❖ TLBRELO1

❖ TLBRPRMD

❖ TLBRSAVE

CSR TLB ��� CSR ɼ

5.4.3.4TLB

TLB ŅINVTLB 0, r0, r0” ɼ

5.4.4 TLB

TLB ɼ STLB MTLB

STLB MTLB ɼ

# va: 待查找虚地址
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elif (mtlb_found==1) :

found_v = mfound_v

found_d = mfound_d

found_nr = mfound_nr

found_nx = mfound_nx

found_mat = mfound_mat

found_plv = mfound_plv

found_rplv = mfound_rplv

found_ppn = mfound_ppn

found_ps = mfound_ps

else :

SignalException(TLBR) #报 TLB 重填例外

if (found_v==0) :

case mem_type :

FETCH : SignalException(PIF) #报取指操作页无效例外

LOAD : SignalException(PIL) #报 load 操作页无效例外

STORE : SignalException(PIS) #报 store 操作页无效例外

elif (mem_type==FETCH) and (found_nx==1) :

SignalException(PNX) #报页不可执行例外

elif ((found_rplv==0) and (plv > found_plv)) or

((found_rplv==1) and (plv!= found_plv)) :

SignalException(PPI) #报页特权等级不合规例外

elif (mem_type==LOAD) and (found_nr==1) :

SignalException(PNR) #报页不可读例外

elif (mem_type==STORE) and (found_d==0)

and ((plv==3) or (CSR.MISC[16+plv]==0)) : #禁止写允许检查功能未开启

SignalException(PME) #报页修改例外

else :

pa = {found_ppn[PALEN-13:found_ps-12], va[found_ps-1:0]}

mat = found_mat

■

5.4.5

LDDIR LDPTE

5-2 ɼ
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ŅPņ ŅWņ ɼ

TLB ɼ

TLB

LDPTE TLB ɼ

16KB 32MB ŅLDPTE rj, 0ņ ŅLDPTE

rj, 1ņ TLB 16MB ɼ

TLB TLBR PGD

ɼ
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6

6.1

ɼ ɼ

6.1.1

13 1 IPI 1 TI

1 PMI 8 HWI0~HWI7 2 SWI0~SWI1 ɼ

ɼ

CSR.ESTAT.IS[12] ɼ

ɼ 0

ɼ CSR.ESTAT.IS[11] ɼ

CSR.TICLR TI 1 ɼ

ɼ

[63] 1 ɼ

CSR.ESTAT.IS[10] ɼ [63] 0

ɼ

ɼ8 HWI[7:0]

CSR.ESTAT.IS[9:2] ɼ

CSR CSR.ESTAT.IS[1:0] 1

0 ɼ

CSR.ESTAT.IS Int Number ɼSWI0 0

SWI1 1 ňň IPI 12ɼ

6.1.2

ɼ IPI

TI ňň SWI0 ɼ

6.1.3
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ɼ ����� ɼ

64ɼ 0 SWI0 64 1 SWI1

65 ňň ɼ

6.1.4

CSR.ESTAT.IS CSR.ECFG.LIE

13 int_vecɼ CSR.CRMD.IE=1 int_vec 0

ŀŀ ɼ

����� ɼ

6.2

6.2.1

256

ɼ CSR.MSGIS0~CSR.MSGIS3 64 CSR 0 255

ɼ 256

ɼ

6.2.2

256 255

254 ňň 0 ɼ

CSR.MSGIE.PT ɼ

ɼ

6.2.3

Ņ ņ CSR.EENTRY

Ņ ņ 2(CSR.ECFG.VS+2)¥78 0x4E ɼ
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0 IE 0 DA 1 PG 0

❖ Watch CSR.CRMD WE CSR.TLBRPRMD PWE

CSR.CRMD WE 0

❖ PC [GRLEN-1:2] CSR.TLBRERA ERA CSR.TLBRERA

IsTLBR 1

❖ PC CSR.TLBRBADV

[VALEN-1:13] CSR.TLBREHI VPPN

❖ CSR.TLBRENTTRY ɼ

ERTN TLB

❖ CSR.TLBRPRMD PPLVɻPIE CSR.CRMD PLVɻIE

❖ Watch CSR.TLBRPRMD PWE CSR.CRMD WE

❖ CSR.CRMD DA 0 PG 1

❖ CSR.TLBRERA IsTLBR 0

❖ CSR.TLBRERA ɼ

6.3.5

❖ CSR.CRMD PLVɻIEɻDAɻPGɻDATFɻDATM CSR.MERRCTL PPLVɻPIEɻPDAɻ

PPGɻPDATFɻPDATM CSR.CRMD PLV 0 IE 0 DA 1 PG 0

DATF 0 DATM 0

❖ Watch CSR.CRMD WE CSR.MERRCTL PWE

CSR.CRMD WE 0

❖ PC CSR.MERRERA

❖ CSR.MERRCTL IsMERR 1

❖ CSR.MERRINFO1 CSR.MERRINFO2

❖ CSR.MERRENTRY ɼ

ERTN

❖ CSR.MERRCTL PPLVɻPIEɻPDAɻPPGɻPDATFɻPDATM CSR.CRMD PLVɻ

IEɻDAɻPGɻDATFɻDATM

❖ Watch CSR.MERRCTL PWE CSR.CRMD WE

❖ CSR.MERRCTL IsMERR 0

❖ CSR.MERRERA ɼ
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6.4

ɼ ɼ

PC 0x1C000000ɼ MMU

0x1C000000ɼ

❖ CSR.CRMD PLV=0 IE=0 DA=1 PG=0 DATF=0 DATM=0 WE=0

❖ CSR.EUEN FPUenɻVPUenɻXVPUenɻBTUen 0

❖ CSR.MISC 0

❖ CSR.ECFG VS LIE 0

❖ CSR.ESTAT IS[1:0] 0

❖ CSR.RVACFG RDVA=0

❖ CSR.TCFG En=0

❖ CSR.LLBCTL KLO=0

❖ CSR.TLBRERA IsTLBR=0

❖ CSR.ERRCTL IsMERR=0

❖ CSR.DMW PLV0~PLV3 0

❖ CSR.PMCFG EvCode 0

❖ CSR 0

❖ CSR 0

❖ CSR.DBG DS=0ɼ

ɼ

TLB Cache

ɼ
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/w2/*m '/ƍmƍ04( R@UDm

/w3/ SHC

/w30 SBEF

/w31 SU@K

/w32 BMSB

/w33 SHBKQ

/w5/ KKAhs KKABSK

/w7/ 0 HLOBSK0

/w70 1 HLOBSK1

/w77 SKA SKAQDMSQX

/w78 SKA SKAQA@CU

/w7@ SKA SKAQDQ@

/w7A SKA SKAQR@UD

/w7B SKA / SKAQDKN/

/w7C SKA 0 SKAQDKN0

/w7D SKA SKAQDGH

/w7E SKA SKAQOQLC

/w8/ LDQQBSK

/w80 0 LDQQHMEN0

/w81 1 LDQQHMEN1

/w82 LDQQDMSQX

/w83 LDQQDQ@

/w84 LDQQR@UD

/w87 BS@F

/w`/ / LRFHR/

/w`0 0 LRFHR0

/w`1 1 LRFHR1

/w`2 2 LRFHR2

/w`3 LRFHQ

/w`4 LRFHD

/w07/*m '/ƍmƍ2( m CLVm

/w1//*1m '/ƍmƍ20( m OLBEFm

/w1/0*1m '/ƍmƍ20( m OLBMSm
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/w2// kn`c.rsnqd LVOB

/w2/0 kn`c.rsnqd LVOR

/w20/*7m '/ƍmƍ02( kn`c.rsnqd m 0 LVOmBEF0

/w200*7m '/ƍmƍ02( kn`c.rsnqd m 1 LVOmBEF1

/w201*7m '/ƍmƍ02( kn`c.rsnqd m 2 LVOmBEF2

/w202*7m '/ƍmƍ02( kn`c.rsnqd m 3 LVOmBEF3

/w27/ EVOB

/w270 EVOR

/w28/*7m '/ƍmƍ02( m 0 EVOmBEF0

/w280*7m '/ƍmƍ02( m 1 EVOmBEF1

/w281*7m '/ƍmƍ02( m 2 EVOmBEF2

'/ƍ'/ƍ02Bƍ
�P

�

EVOm VOR��

2

�� �Y�%

��

��

"x�J�

����• &û���J�����"x�� &û��&û�E�&û"ð5.&û &û"x &û4§ &û��"x��&û &û&û"x

D �W

��&û;1AZÉ�AA&ûT7 &û �AA.Å”�&û�•���&û"x������"xD !p�J�;©&û
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7.2.2 LA32 LA64

32 LA32 LA64 ɼ

LA64 CSR 64

32 ɼ LA32 LA64 ɼ

7.2.3

CSR CSR

ɼ

CSRWR CSRXCHG rd

ɼ

7.3

ɼ

7.4

7.4.1 CRMD

ɻ ɻ

ɼ

7-2

09/ OKU QV

ɼ /}2ɼ / 2

ɼ

/ ɼ

DQSM

BRQ-DQQBSK-HrLDQQ<0 BRQ-DQQBSK OOKU

BRQ-SKAQDQ@-HrSKAQ<0 BRQ-SKAQOQLC OOKU

BRQ-OQLC OOKU ɼ
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1 HD QV

ɼ

/ ɼ

0ɼ

DQSM

BRQ-DQQBSK-HrLDQQ<0 BRQ-DQQBSK OHD

BRQ-SKAQDQ@-HrSKAQ<0 BRQ-SKAQOQLC OHD

BRQ-OQLC OHD ɼ

2 C@ QV

ɼ

SKA 0ɼ

DQSM

BRQ-DQQBSK-HrLDQQ<0 BRQ-DQQBSK OC@

BRQ-SKAQDQ@-HrSKAQ<0 /ɼ

C@ OF /ɻ0 0ɻ/

ɼ

3 OF QV

K-H
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ɼ

7-4

/ EOD QV
ɼ / 2-1ɼ
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7.4.5 ECFG

ɼ

7-6

019/ KHD QV
ɼ BRQ-DRS@S HR 02

ɼ

04902 / Q/ ɼ / ɼ

07905 UR QV

ɼ UR</ ɼ

UR </ 1UR ɼ

SKA UR

ɼ

20908 / Q/ ɼ / ɼ

7.4.6 ESTAT

ɼ

7-7

09/ HRZ09/\ QV
ɼ / 0 RVH/ RVH0ɼ

0 / ɼ

0191 HRZ0191\ Q

ɼ 0 ɼ0 HOH 0 SH

0 OLH 7 GVH/}GVH6

ɼ

ɼ

02 / Q/ ɼ / ɼ

03 / Q/
BOTBEF-0-LRF^HMSZahs15\</

/ ɼ

03 LrfHms Q
BOTBEF-0-LRF^HMSZahs15\</

0 ɼ

04 / Q/ ɼ / ɼ

10905 Dbncd Q

ɼ

SKA

6-7 Dbncd ɼ

2/911 DrtaBncd Q

ɼ

SKA

6-7 DrtaBncd ɼ
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20 / Q/ ɼ / ɼ

7-8

Dbncd DrtaBncd

/w/ HMS BRQ-DBEF-UR</ ɼ

/w0 OHK kn`c

/w1 OHR rsnqd

/w2 OHE

/w3 OLD

/w4 OMQ

/w5 OMW

/w6 OOH

/w7
/ @CDE

0 @CDL

/w8 @KD

/w@ ABD

/wA RXR

/wB AQJ

/wC HMD

/wD HOD

/wE EOC

/w0/ RWC 017

/w00 @RWC 145

/w01
/ EOD

0 UEOD

/w02
/ VODE

0 VODL kn`c.rsnqd

/w03 ASC

/w04 ASD

/w05 FROQ

/w06 GUB

/w07
/ FBRB BRQ

0 FBGB BRQ
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7-13

29/ QAhsr QV

ɼ /}7 ɼ

/ ɼ

7 ɼ

2093 / Q/ ɼ / ɼ

7.4.12 CPUID

ɼ

7-14

79/ BnqdHC Q

ɼ ɼ

ɼ

/ ɼ

2098 / Q/ ɼ / ɼ

7.4.13 1 PRCFG1

ɼ

7-15 1

29/ R@UDMtl Q R@UD ɼ

0093 ShldqAhsr Q Shldq 0ɼ

03901 URL`w Q BRQ-DBEF-UR ɼ

20904 / Q/ ɼ / ɼ

7.4.14 2 PRCFG2

ɼ

7-16 2

FQKDM,09/ OR@UK Q SKA O`fd Rhyd ɼ h 0 1h ɼ

7.4.15 3 PRCFG3

ɼ
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2092 / Q/ ɼ / ɼ

7.4.18 1 IMPCTL1

ɼ

?.41 8�� ��oZ �0 �& P�� �� ��
Zæ *Å *Y %i "� #, ��  x �T *Ÿ B± 4÷ .¯ MÔ 6… Az /( Eù  t E… 2¨ !7 �â /p �>  w 7= .� "Ë #� �+ &à E…  x �T #, �J D2  x �T *Ÿ B± *› �J

D2�) �� �� �� ��

Zæ *Å Zü S

7= .� "Ë #� �+ &à E…  x �T #, �J D2  x �T *Ÿ B±  u

.

C1 8C1 81 1
ɼ

ɼ
ɼ

11
ɼ

1 2Q
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20 MD QV

0 SKA SKA / SKA

SKA ɼ

SKARQBG / 0ɼ

SKAQC SKA D ɼ

SKAVQ SKAEHKK BRQ-SKAQDQ@-HrSKAQ</

M
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TLB TLB

TLBELO0 TLBELO1 ɼTLBELO0 TLBELO1

7-23 7-24 ɼ

CSR.TLBRERA.IsTLBR=0 TLBWR TLBFILL TLB GɻPPN0

BɻN0�%�=Ƚ�) �! ��
ɻ

&àD > 0

ɻ

�1 ��

ɻ

◡

�1 ��

ɻ

◡

�1 ��

�=

E…�S! �! ��

�=

�3 �3 �2 ��

ɻ

�2 ��

�=

Ƚ�) �" ��
�=

&àD " 1

ɻ

�2 ��

�=

%á �2 ��

�=

%á

�2 ��

ɻ

䖅
p℀"1

0�/�7 �/
B E L O 0
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�>Qh WM

T L B m 4
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�7

�/ �%

T
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#•TLBELO1
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7.5.6 PGDH

ɼ 4KB

12 0ɼ

7-27

009/ / Q / ɼ

FQKDM,0901 A`rd QV
ɼ

Z

50 2� �5 .
P⫆GD

/

/.ㅌ ⹖⛻ ♁乯ṏ⩙
ɼ

;

潝 ⋫⋫ ᷷ � 恎Ⱦᴻ潝 乯 ≋ ᷷⛻ ♁ ᴁ ⪛ 潝㚅� 䥼⨀/

09/
��

FQKDӀ0901
FQKDFQKDFQKD Z B

W¬ .þ Df

Zæ

��

��

W¬ .þ Df*Æ*Æ*Æ*Æ*Æ&B*Æ*Æ&B *Æ&B

*Æ

����

&B

&B "L �'. GD
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"ë Zü /S �;
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.þ Df�Q�(` QdõÚ �K
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1391/ Chq1^a`rd QV 1 ɼ

18914 Chq1^vhcsg QV 1 ɼ/ ɼ

2092/ OSDVhcsg QV
ɼ

/ 53 0 017 1 145 2 401 ɼ

7.5.9 PWCH

CSR.PWCL ɼ

ɼ 5.4.5 ɼ

LA64 ɼ

7-30

49/ Chq2^a`rd QV 2 ɼ

0095 Chq2^vhcsg QV 2 ɼ/ ɼ

06901 Chq3^a`rd QV 3 ɼ

12907 Chq3^vhcsg QV 3 ɼ/ ɼ

13 / /
BOTBEF-1-GOSVZahs13\</ /

ɼ

13 GOSV^Dm QV
BOTBEF-1-GOSVZahs13\<0

0 / ɼ

20914 / Q/ ɼ / ɼ

7.5.10 STLB STLBPS

STLB ɼ

7-31 STLB

49/ OR QV RSKA 1 ɼ 05JA OR</wDɼ

2095 / Q/ ɼ / ɼ

7.5.11 TLB TLBRENTRY

TLB ɼ TLB

ɼ
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7-
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0 / Q / ɼ

FQKDM,091 OB QV

SKA OB ZFQKDM,091\ ɼ DQSM SKA

HrSKAQ<0 BRQ-DQQBSK-HrLDQQ</

/ ɼ

7.5.14 TLB TLBRSAVE

ɼ ɼ

TLB SAVE TLB

TLB ɼ

7-36 TLB

FQKDM,09/ C`s` QV ɼ BRQ ɼ

7.5.15 TLB TLBRELO0, TLBRELO1

TLBRELO0/1 TLB CSR.TLBRERA.IsTLBR=1 TLB

TLB ɼTLBRELO0/1

TLBELO0/1 ɼ

TLBRELO0/1 CSR.TLBRERA.IsTLBR=1 TLBELO0/1 ɼ

❖ CSR.TLBRERA.IsTLBR TLBRD TLBELO0/1 ɼ

❖ CSR.TLBRERA.IsTLBR LDPTE TLBRELO0/1 ɼ

7-37 TLB LA64

/ U QV U ɼ

0 C QV C ɼ

291 OKU QV OKU ɼ

493 L@S QV L@S ɼ

5 F QV

F ɼ

SKAEHKK SKAVQ SKADKN/ SKADKN0 F 0

SKA F 0ɼ

0096 / Q / ɼ

O@KDM,0901 OOM QV OOM ɼ
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5/9O@KDM / Q / ɼ

50 MQ QV MQ ɼ

51 MW QV MW ɼ

52 QOKU QV

QOKU ɼ QOKU</

OKU QOKU<0 OKU

ɼ

7-38 TLB LA32

/ U QV U ɼ

0 C QV C ɼ

291 OKU QV OKU ɼ

493 L@S QV L@S ɼ

5 F QV

F ɼ

SKAEHKK SKAVQ SKADKN/ SKADKN0 F 0

SKA F 0ɼ

6 / Q / ɼ

O@KDM,497 OOM QV OOM ɼ

209O@KDM,3 / Q / ɼ O@KDM<25 ɼ

7.5.16 TLB TLBREHI

TLBREHI TLB CSR.TLBRERA.IsTLBR=1 TLB

TLB ɼTLBREHI TLBEHI

ɼ

TLBREHI CSR.TLBRERA.IsTLBR=1

LBEHIɼ.TL ɼ

S%Wi�,

s

I
�> � Df%rP � %i

ɼVV̾V̾ɼ̾
� h�S%�8

QV

�9�+ �,

�5 7= �5 �1 ��

�6�>�9�9���(�7 �/�7 �/
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7.6.2 TCFG

ɼ TimeVal

ɼ

7-45
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7.6.5 TICLR

0 1 ɼ

7-48

/ BKQ V0 ahs 0 ɼ /ɼ

2090 / Q/ ɼ / ɼ

7.7 RAS

7.7.1 MERRCTL

CSR ɼ CSR

MERRERA ERRSAVE MERRCTL ɼ

7-49

/ HrLDQQ Q

0 ɼ

0ɼ

0 DQSM /ɼ

BRQ 0

DQSM BRQ-BQLC OOKUɻOHD

DQSM BRQ-DQQDQ@ɼ

0 Qdo`hq`akd Q
0

ɼ

291 OOKU QV

BRQ-BQLC OKU ɼ

HrLDQQ 0 DQSM

BRQ-BQLC OKU ɼ

3 OHD QV

BRQ-BQLC HD ɼ

HrLDQQ 0 DQSM

BRQ-BQLC HD ɼ

4 / Q / ɼ
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5 OVD QV

BRQ-BQLC VD ɼ

HrLDQQ 0 DQSM

BRQ-BQLC VD ɼ

6 OC@

C
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bytemask 8 MWPCFG1

VAddr MWPCFG3 Size ɼ

7-59 load/store bytemask

LVOBEF2-Rhyd
LVOBEF0-U@ccqZ19/\

/ 0 1 2 3 4 5 6

/a// /w//

/a/0 /wE/ /w/E

/a0/ /wEB /wE2 /wBE /w2E

/a00 /wED /wEC /wEA /wE6 /wDE /wCE /wAE /w6E

7-60 load/store 1

FQKDM,09/ U@ccq QV kn`c.rsnqd ɼ

7-61 load/store 2

FQKDM,09/ L`rj QV
kn`c.rsnqd ɼ h /ƍh;FQKDM 0

h ɼ

7-62 load/store 3

/ CRNmkx QV

0 kn`c.rsnqd ɼ Ņ ņ

ɼ

BRQ-CAF-CR<0 ɼ

ɼ

0 OKU/ QV OKU/ ɼ0ŀŀ /ŀŀ ɼ

1 OKU0 QV OKU0 ɼ0ŀŀ /ŀŀ ɼ

2 OKU1 QV OKU1

KUŀ

ɼ

KU

KU1KUŀ

n

ɼ
x

EÒ��

ŀ

�Vy ��

ɼ

0

ŀ

ŀ

ɼ

0 .Qɼ 0

ŀ

ɼ

ŀ

ɼ

0 .Qɼ sּזɼ

ɼ

.x ,09/ᵵ ,̾09/

R

S

Q

N

U

®
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7-63 load/store 4

89/ @RHC QV @RHC

0490/ / Q / ɼ

12905 / Q / ɼ

20913 / Q / ɼ

7.9.4

ɼ.ɼ 4 9/t ɼ0 905 / / ɼ201//Q/ ɼ/ ɼ

7.9.H

e
09/R t

Q 0

ɼɼ0ɼɼ/ɼ0// ɼ049//ɼ0ɼR t0ɼ +ɼR o0R o/ɼὩR o0 ɼ00ɼR o ɼ +/ ɼ2090V ooɼ



龙架



龙架构参考手册 卷一：基础架构

142

7-69 4

89/ @RHC QV @RHC

0490/ / Q / ɼ

12905 / Q / ɼ

20913 / Q / ɼ

7.10

7.10.1 DBG

7-70

/ CR Q

0 ɼ

0ɼ

0 DQSM /ɼ

690 CQdu Q ɼ0 ɼ

7 CDH Q 0 CDH ɼ

8 CBK Q 0 CBK ɼ

0/ CEV Q 0 CEV ɼ

00 CLV Q 0 kn`c.rsnqd CLV ɼ

04901 / Q/ /

10905 Dbncd Q

ɼ

6-7

SKA /w6

/wB

/wD ɼ

20911 / Q/ /

7.10.2 DERA
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7-71

529/ OB QV
OB ɼ

BRQ-CAF-CR<0 DQSM ɼ

7.10.3 DSAVE

ɼ ɼ

SAVE

ɼ

7-72

529/ C`s` QV ɼ BRQ ɼ

7.11

7.11.1 0 3 MSGIS0 ~3

7-73 0

529/ HR Q / 52 / 52 0 ɼ

7-74 1

529/ HR Q / 52 53 016 0 ɼ

7-75 2

529/ HR Q / 52 017 080 0 ɼ

7-76 3

529/ HR Q / 52 081 144 0 ɼ
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8 A

8.1

ɼ

❖ Ņ'dņ “##'d” “##'d” ##
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annkd`m

ahs

hmsdfdq

ahsr'M( M

YdqnDwsdmc' +M( M

RhfmDwsdmc' +M( M
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8.2.1
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8.2.5 1

{bits(N) } CLO(bits(N) x):

cnt = 0

for i in range(N) :

if x[N-1-i]==1'b0 :

return cnt

else :

cnt = cnt + 1

8.2.6 0

{bits(N) } CLZ(bits(N) x):

cnt = 0

for i in range(N) :

if x[N-1-i]==1'b1 :

return cnt

else :

cnt = cnt + 1

8.2.7 1

{bits(N) } CTO(bits(N) x):

cnt = 0

for i in range(N) :

if x[i]==1'b0 :

return cnt

else :

cnt = cnt + 1

8.2.8 0

{bits(N) } CTZ(bits(N) x):

cnt = 0

for i in range(N) :

if x[i]==1'b1 :

return cnt

else :

cnt = cnt + 1
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8.2.13

{bits(32) } FP64convertToSint32(bits(64) x, bits(2) rm):

case {rm} of:

{2'd0}: return Sint32_convertToIntegerExactTiesToEven(x)

{2'd1}: return Sint32_convertToIntegerExactTowardZero(x)

{2'd2}: return Sint32_convertToIntegerExactTowardPositive(x)

{2'd3}: return Sint32_convertToIntegerExactTowardNegative(x)

8.2.14

{bits(64) } FP64convertToSint64(bits(64) x, bits(2) rm):

case {rm} of:

{2'd0}: return Sint64_convertToIntegerExactTiesToEven(x)

{2'd1}: return Sint64_convertToIntegerExactTowardZero(x)

{2'd2}: return Sint64_convertToIntegerExactTowardPositive(x)

{2'd3}: return Sint64_convertToIntegerExactTowardNegative(x)

8.2.15

{bits(32) } FP32_roundToInteger(bits(N) x):

return FP32_roundToIntegralExact(x)

8.2.16

{bits(64) } FP64_roundToInteger(bits(N) x):

return FP64_roundToIntegralExact(x)
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