: LOUET A FE AN -V JIE~Xa ’ I °
| %% JiiFix32fi (0x01de0e33) A7t i TRISC-VAHF1 f#4add t3,t3, t4

0x01de0e33 -> 0000000 11101 11100 000 11100 0110011

funct7 = 0000000
rs2 = 11101 = x29 (t4)
rs1=11100 = x28 (t3)

funct3 = 000
rd = 11100 = x28 (t3)
op = 0110011
K H DDCARV 3% B:
31:25 24:20 1%:15 14:12 11:7 6:0
funct? rs2 | rsl |funct3 rd op | R-Type

- funct3 funct7? Type Instruction Description Operation
0110011 (51) |00 0000000 |R add rd, rsl, rs2 add rd = rsl + r=2

Imagination K *%i1 %Il — RVfpgasiii12: SAR/ZH#HIES: addiE
J§iA2.0 — 202244
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Name Register Number Use

Zero x0 Constant value 0

ra x1 Return address

sp x2 Stack pointer

gp %3 Global pointer

tp x4 Thread pointer

t0-2 x5-7 Temporary variables

s0/fp x8 Saved variable / Frame pointer
sl x9 Saved variable

al0-1 x10-11 Function arguments / Return values
a2-7 x12-17 Function arguments

s2-11 x18-27 Saved variables

t3-6 x2B8-31 Temporary variables

- #EGTKWave 3T IF#hiE

F, ¥ “File — Read Tcl Script File”
- ek LK “Zoom In” GO () #2)%515000 pS.

£ AECHHEN EESRIT I EERE. Ak, HRB LN S BEE (FEGSGHIETH M hiER) -
- BN AR B RSO (Vivpgasim) .
- {EPlatformlO, fTHFELL FALERMEMIH: [RVfpgaPath)/RVipga/Labs/Lab12/ADD_Instruction.
- £ {platformio.inidF & 37 F|IRVipgafi B it U (Vivipgasim) [ IERf 4%
- fE i Verilator 4 efii B (AR o

- i ftest 1.tcl ({E[RVipgaPath]/RVfoga/Labs/Lab12/ADD _Instruction/t$2ft) 31715 B3 ~{s SHIFE KIS S .
M — B TClIA ) FFikFtest 1.tel 3.

A, fEGTKWave

RIS 2 WL 1210 £ 30H .

[ #£%: ESweRV EH1AbI 5 (f)Verilog 7 ik B 16 1 ) 1 B AF RIS 5

Imagination k%1%l — RVipgasiit12: HA/ZH#HIES: addigsd
JifiA%2.0 — 20224F4 /1
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- fididec_decode_ctlH 5l ot
- EAEAR U

o MHidect52547 H K SLB1k .
o Hithdec_gpr_ctlFF sz,

- PERSPTBUNSI T Hitexu) 527917 .

- EHUE S RRUKEEE A e MR

- WAFssaffibff: fibiexu_alu_ctlff) 559047 F1559247 .
- EX1HrEL#10 ALU:

o Fithexu40117 2Bk .
o fRHtexu_alu_ctlF )L H .

- OEEBHESERNTMKE TR (i0e2resultff. i0e3resultff. i0edresultffAliOwbresultff) : fibidec_decode_ctlf)52260-228317 .
- EX3HrEmI3:1Z Tk Hitkdec_decode_ctlif)5i226817 .
- EX4FrErI3:1 2% fithdec_decode_ctlff) 55227717 .

- FIEHMERI2:12 8755 fibidec_decode_ctlf155228617 .

‘ £%: 7EVerilogfthy (fitidec_decode_ctl) = x4k dnfalfifi F 1 0 r 4% il {5 it B A A7 88 31

- AR AR AR IRAT AR O B2 15 43K : {5°910(31:0] = dec_i0_instr d[31:0].
FERAUR A, AT LR 7B

31:25 24:20 19:15 14:12 11:7 6:0
| funct? | rs2 | rsl |funcl3| rd | op |R-Type

Imagination k%11l — RVipgasi412: STA/ZHIE4: addfid
JRA:2.0 — 20224F4 J
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fE#itkdec_decode_ctl:

i6r.rslf4:0]
ior.rs2[4:0]

i0r.rd[4:08] = i8[11:7];

- AR IR ANAT BE(E T C4dec 10 rsl d/dec 10 rs2 dffldec 10 rsl en d/dec 10 rs2 en d.
X5 5 I bidec k% B tidec_decode_ctl. 7Fi¥ithdec_decode_ctl:

dec_i@ rsl en d = i@ dp.rsl
dec_i@ rs2 en_d = 10 dp.rs2 s
id rd en d id dp.rd & (i@r.rd[4:08]

dec_i0 rs1 d[4:8] i@r.rs 8] ;
dec_i0 rs2 d[4:8] i0r.rs2[4:0];
i0 rd d[4:0] = i®@r.rd[4:0];

s1 d[4:0]}),
d[4:0]1), .r

s1dl4:081), .r

rs2_dl4:0]1), .

W [4:01),
nonblock load waddr[4:0]1)

yr_i8 rs1 d[31:08]}, yr_i8 rs2_d[31:01}),
yr i1 rs1 d[31:8]}, yr_i1 rs2 d[31:0])

% fEVerilogfUhs (Fibtexu) FEKI0_apMAdfEHilfF 5 Un T N BEAD R Befl 3 BISATI Beo BBAh, &/ E Rtz bilfE 5 iy
SR PrA B, AR R S B B Ay A7 s S

Imagination K *%i1 %Il — RVfpgasiii12: SAR/ZH#HIES: addiE
J§iA2.0 — 202244
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510 apftfiidec_decode_ctlt 315 . Eitfitstithiexu, FHMPAERERIEXT. EX2. EX3FIHESL (EX4) BrEt. fEfitiexud:

($bits(alu ff (.©, .en(iB el ctl en), .din(iB® ap]), .dout(i® ap el) );
(sbits(alu_pkt t ff (., .en{i® e2 ctl en), .din{i0_ap el),.d
pkt_t ff n) ap e2),.d
alu pkt t)) ff (.7, . ed ctl en),

([ $bits(dest pkt t) ) elff (., .en(i® el ctl en), .din(dd), .dout(eld));
[ $bits(dest pkt t) ) e2ff (.*, .en(id e2 ctl en), .din(eld in), .dout(e2d});
([ $bits(dest pkt t) ) e3ff (.*, .en(i® e3 ctl _en), .din(e2d in), .dout(e3d));
[ $bits(dest pkt t) ) ed4ff (.*, .en{i® e4 ctl en), .din{e3d in), .dout(edd));
rvdffe #( $bits(dest pkt t) ) wbff (.*, .en(i® wb ctl en | exu div finish | div wen wb), .din{ed4d in), .dout(wbd));

HER, ERENT -DFEHRZE, ST A0 mEEs OFRkEm4)  WREEFERMEER, 7LIEAF VerilogfUs.
B L PR A ) 5 A SR AR TR AT AE PR B B B -

dd.i0rd[4:0] = ifr.rd[4:0];

S5 ddMNIFEI BRI SR B (1 EF7R) : dd > eld > e2d > e3d 2 edd > wbd. BiJG, BARGAERLERIE M BHL AL 8
A

dec 10 waddr wb[4:8] = whd.ifrd[4:0];

Imagination K *%i1 %Il — RVfpgasiii12: SAR/ZH#HIES: addiE
J§iA2.0 — 202244
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C 31, ( de-; il wda
c_nonblock load waddr[£:81), .wen2(dec C .wd2(1lsu_nonbloc

.rde(gpr_i@_rsl d[31:01), .rdl(gpr_i@ rs2 d[31:0]1),
-rd2(gpr_il _rsl d[31:0]), .rd3(gpr_il rs2 d[31:0])

);

F£%: XHAMES (i0_el ctl enflldec 10 alu decode d) MMM E R, XEANMIEMUL, (HEW HITEBR
dec_decode_ctlflexu it — 40 #r .

ARPERREE -

fE%: 1EVerilogfUis (Hidexu) FEIKMIIBNZEIT R CEMNRANERIELD HEXEKBIMARRE (BeHh Rk B /24
MR o« AFERFAMEEMA, FOVEATRAESIH MG St %> th T o4 -

18 rs2 d[31:0] ({32{-dec_1@ rs2 bypass en d gpr_i® rs2 d[31:8])

(132{-dec_iB rs2 bypass en d dec i0 immed d[31:8]1)
(132{ dec_iB® rs2_bypass_en_d i@ rs2_bypass data d[31:0]1);

X312 B IFRIENB M -
- kB EFASXM (gpr i0 rs2 d)
- ASRESMIE S H A, EMBOLAIE (dec_10_immed d)
- —ASkEFREE, BAPKAAESLR15F 04T (10 rs2 bypass data d)

5% EECHEN EESE7H 0 EE R, AT RS A DU B SR AR tel AR
[RVfpgaPathl/RVfoga/Labs/Lab12/ADD_Instruction/test 2.tcl. &%, %.tel ST A A— B AL T 54 .

Imagination k%11l — RVipgasi412: STA/ZHIE4: addfid
J§iA2.0 — 202244
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BT 2 LSRG 1 210 550 .

55 FEERIRBIT, Faddfss B BAIFALIES (BllimuliE4) . BIFi0 apla 2 MFH B HE%T0, S TR0 ALUAE(EM
G254, EXIMBIOEEIE Sa e/ OB EFEAD) . AL S5 BT rm bl i Ftest_2.tcl3CHAH IR SCH .

Bltn, mul t3, t3, t4fMiE (0x03de0e33) #RALLI TR

Signals Waves
Time

clk

dec i@ pc d ext[31:0]

dec_i@ instr d[31:0]

ie ap[19:0]

i@ ap valid

i® ap add

ier[14:8]

raddre[4:0]

raddrl[4:0]

gpr_ie rsl d[31:0]

gpr_ i@ rs2 d[31:0]

ie el ctl en

dec_i0 alu decode d

a[31:0]

b[31:0]

a ff[31:0]

b ff[31:0]

out[ I

0 |

6]

|

|

]
0]
1:0
6]
0]
waddr ]

31:
[4
wen

wde[31:0
dout[31:0

| A% KA A BT IOHHS S S ZEEITII BT

Imagination k%1%l — RVipgasi#t12: HA/ZH#HIES: addigsd
JRA:2.0 — 20224F4 J
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ATRPEREE

| FE%: A subdf A AT 5 7 b 07 AT B, W0, OO SRS S B 7 B

Bltn, sub t3, t3, t4ffiE (0x41de0e33) fRULLL T4

™~ (YY)
Signals Waves

ns 15180 ps

Time
clk=
dec 10 pc d ext[31:08]=
dec 10 instr d[31:8]=
18 ap[19:8] =
i@ ap valid=
i@ ap sub=
ier[14:0]=
raddre[4:8] =
raddrl[4:0]=
gpr_ie rsl d[31:8]=
gpr i@ rs2 d[31:0]=
i8 el ctl en=
dec_i@ alu decode d=
a[31:8]=
b[31:8]=
a ff[31:8]=
b ff[31:e]=
out[31:0]=
waddre[4:08] =
wend =
wde[31:8] =
dout[31:8] =

Imagination k%11 — RVipgasiziti12: SIAR/MZHEIE4: addif4
JRA:2.0 — 20224F4 J
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‘E_%: AT exu_alu_ctlH sZE 1 hnyk 28 /i 23 i Verilog 528 . R8BI B 7~ 5 Ny E Ay s 55 B4 A S () 12 SR 3R Ak — e H B

.en{enable & valid), .din{a[31:0]), .dout(a ff[31:0]));

.en{enable & valid), .din{(b[31:0]), .dout(b ff[31:0]));

B NIRIEBON LI B (aflib) ALFRBIHATHIBL (a_££ATb_££)

bm[31:8] ( ap.sub ) b ff[31:0] b ff[31:0];

cout, aout[31:8] 1'be, a_ff[31:0] 1'b8, bm[31:0]

X R NVE AR IR -
- WMERIEA RN, Maout=a_ff+b_ff
- WERABAREGE, WetHEDb_ffir) kM, SR5THHEa out.

sel adder = (ap.add | ap.sub) ap.slt;

1 = ({32{sel_logic lout[31:0])

({32{sel_shift sout[31:08])

({32[sel_adder aout[31:0])

({32{ap.jal | pp_ff.pcall | pp_ff.pja | pp_ff.pret pcout[31:1],1'b0})
({32{ap.csr_write ((ap.csr_imm) 7 b_ff[31:0] : a_ff[31:0]))

({31'b0, slt_one});

R4 & Ik, NWout = aout.

| 5% X FE2P RG], 0B IR E S BT R T Madads & RS th e 4 R

Imagination K *%i1 %Il — RVfpgasiii12: SAR/ZH#HIES: addiE
J§iA2.0 — 202244
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15188 ps

Signals
Time
clk
dec i0 pc d ext[31:0]
dec_i® instr d[31:0]
i@ ap[19:0]
i@ ap valid

raddre[4:

raddrl[4:
gpr_i@ rsl d[31:

gpr i@ rs2 d[31:

i8 el ctl en
dec_i® alu decode d
al[31:

b[31

a ff[31

b ff[31

out[31

lsu result dc3[31:

exu mul result e3[31
i@ result e3[31

i@ result e3 final[3l
waddre[4:
weng
wd[31:0]
dout[31:0]

Lo = B = T = B B N = I = B = Y |
O R

=

(% AFE2FRhMaddda s, 07 SR IRIE %S BT 5 I EH RS R (10 result ed) .

Imagination k%1%l — RVipgasi#t12: HA/ZH#HIES: addigsd
ffA2.0 — 202244 /1
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signals
Time

clk

dec i@ pc d ext[31:0]

dec_i@ instr d[31:0]

i@ ap[19:0]

i@ ap valid

i@ ap add

i0r[14:0]

raddré[4:0]

raddrl[4:0]

gpr i@ rsl d[31:0]

gpr_i8 rs2 d[31:0]

if el ctl en

dec_i@ alu_decode d
a[31:0]

b[31:8]

a ff[31:0]

b ff[31:0]

out[31:0]

lsu_result dc3[31:0]

exu mul result e3[31:8]
18 result e3[31:0]

i@ result e3 final[31:0]
exu 18 result e4[31:0]
lsu result corr dc4[31:0]
i8 result e4[31:0]

i@ result e4 final[31:0]
waddro[4:0]

wen@

wde[31:0]

dout[31:0]

Waves

15180 ps

imagination
university programme

‘E_%: tEVerilogftiE e, 7341{E S wen0Mwaddr 0 QAT 7E B F BLAE il A% 178 31 111 5 [ B

Imagination k%11 — RVipgasiziti12: SIAR/MZHEIE4: addif4
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dl4:81), .rd ( i@ rsl en d),
dl4:8]1), . i@ rs2 en d),
dl4:8]1), .rde il rsl en d),
dl4:@]), .rc (dec il rs2 en d),

c iB wen wb),
1L wen woj,
nonblock load wen),

B rsl d[31:01),
rs1 d[31:a8]),

(-dec t1 iteb wh i1 load kill wen & wbhd.i@v & whd.ilv d.ierd[4:0] whd.ilrd[4 dec tlu i® kill writeb wb;
dec_i® wen wb = 10 wen wb 10 load kill wen;

dd.iord[4:0] i0r.rd[4:0]1;
dd.iBv = i0 rd en d & 10 legal decode d;

Imagination K *%i1 %Il — RVfpgasiii12: SAR/ZH#HIES: addiE
J§iA2.0 — 202244
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)

1) XZ#EIEL (and. orMlxor) PATHASLE PIRELHI M SAAM 734

PL R (fE[RVfpgaPath]/RVfoga/labs/RVfpgalabsSolutions/Programs_Solutions/Lab12/AND_Instruction™h$241t) #5687 7 TERRIEIA a4
Mand$8 2 MPATIEN . HaddfE 2 WRGlH—F, andfid (UABRHER) AiEH ) L%&nopiEd. A RKBASHEAIES, AT ESU7
it Et3FNA T (R {H .

#define INSERT NOPS 1 nop;
#define INSERT NOPS 2 nop; INSERT NOPS 1
#define INSERT NOPS 3 nop; INSERT NOPS 2
#define INSERT NOPS 4 nop; INSERT NOPS 3
#define INSERT NOPS 5 nop; INSERT NOPS 4
#define INSERT NOPS 6 nop; INSERT NOPS 5
#define INSERT NOPS 7 nop; INSERT NOPS 6
#define INSERT NOPS 8 nop; INSERT NOPS 7
#define INSERT NOPS 9 nop; INSERT NOPS 8
#define INSERT NOPS 10 nop; INSERT NOPS 9
.globl main
main:
1i t3, OxFC # t3 = OxFC
1i t4, 0Ox7 # t4 = 0x7
REPEAT:

INSERT NOPS_10

and t3, t3, t4 # £3 = t3 & t4

INSERT_NOPS_IO

1i t3, OxFC # t3 = 0OxFC

add t4, t4, t4
beqg zero, zero, REPEAT # Repeat the loop

.end

Imagination k%1%l — RVipgasi#t12: HA/ZH#HIES: addigsd
ffA2.0 — 202244 /1
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WRAEPlatformlOH 4T T S, RIGFTIT I SCAF (hr T
[RVfpgaPathl/RVfoga/Labs/RVfpgalabsSolutions/Programs_Solutions/Lab12/AND _Instruction/.pio/build/swervolf _nexys/firmware.dis+) , W]

LLE Blandfi 4 {7 T Hii:0x000001084k, i Al LU 2H5 < ML &S (0x01de7e33) :
0x00000108: 0lde7e33 and t3,t3,t4

IR, BAEVerilator i ALY, )5 EGTKWave EIT I B L sRIVEREZSCIF . B8 BRI BUEMT— UGS CGE—IkERIM) -

signals Waves
Time
clk=
dec_i8 pc d ext B]=
dec_i@ instr_ ]

dec il instr_

BFCOREL3  /FAD

a ff[3
b ff[3
out
waddr

[31
d[31
d[31
a[31
b[31
[31
[31
[31:
2]

— L

wda[31:8] =
dout[31:8] =

B (AR R EXN N Tandfd®) o EARSE T, BATRBEEBERAS ST BL XA BOR 72 5 T 0 S2 56 i B o

- WEIEL i dec_i0_pe_d_extAIRA MM (EHMh, SESEERARFIE , andiiilkh0x00000108, {35
dec_lo_lnstr_d@AszmrL%%;ca OxO1DETE33 (TEHMir, %f5 il i e & 51780

ERISC-VH, andfa & HIEAEEWT (2 W[Harris&Harris] ()i %B) :
0000000 | rs2 | rsl | 111 | rd | 0110011

Al o] DU FA LG IEOXO1DEFE33Z X M. T: and t3, t3, t4 GHidfE, t3=x28Ht4=x29) .

Imagination k%11 — RVipgasiziti12: SIAR/MZHEIE4: addif4
JRA:2.0 — 20224F4 J
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TELLIT B P ERKRIERIE S (RATHE T —8 R g g o Mo, EBOE R EFFE. F5a Mo &ALUK
N, Al 5 A8 SR BURE — 20 e gescia ok o i At 6, 1§ B0F AR .

- EXIR B R T, EATandiE 4. 55a fEMb fEAFALURIRIAN (551 80xFCRIOX1CO) , i out & Ik it 4%
(0xCO) -

- EXSHrEr (RRNEE) - &a, EANEME, ks RIEE(E 5 wdo=0xCORE 5 2|7 /a5 A, Hh a5 ZE S AKEdE. £ T
wen0=1 (HfERE) , W SBE S RN S KN 5N T4 83x28 (FHERI, waddr0=0x1C) - AJLUKIL, FEFE TR
W (EFRRE D B, X8 HIE (dout=0xC0) -

BRR, BAPR RS SE B 2/ i 07 1

Imagination k%11l — RVipgasi412: STA/ZHIE4: addfid
J§iA2.0 — 202244
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_ R
Signal Waves

clk
dec i@ pc d ext[31:0]
dec_i® instr d[31:8]
dec il instr d[31:8]
18 dp raw[49:8]
ie dp raw alu
i@ dp raw rsl
ie dp raw rs2
i@ dp raw rd
i@ dp raw add
|iB_dp_raw_and
i@ dp raw pmalu
i@ dp raw legal
i@ ap[19:0]
i@ ap valid
i@ ap add
| i@ ap and
ier[14:8]
dd[66:8]
a
b

[66
[31:0]
[31:8]
a ff[31:8]
b ff[31:8]
out[31:8]
waddre[4:0]
weno
wdB[31:0]
dout[31:0]

WUER] S DA, andfB L HIEHIAIN1.

Imagination K211 %] — RVfpgascii12: SEARAZHIE4: addii4
Jf4:2.0 — 202244 F
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.en{enable & valid), .din{a[31:0]), .dout(a ff[31:0]));

LK Verilog /i BL2or T SweRV EH1 2 85 .

.en{enable & valid), .din{b[31:0]), .dout(b ff[31:0]));

ap.land | ap.lor;
ap.lxor;
ap.lxor;

_fi[31:0]
a_ff[31:0]

a_ff[31

ap.land,ap.lor,ap.lxor};

2{sel_logic lout[31:0])
32{sel shift sout[31:68])
32{sel adder aout[31:0])
32{ap.jal | pp ff.pcall | pp ff.pja | pp ff.pret pcout[31:1],1'b
2{ap.csr write ((ap.csr_imm) b ff[31:0] a ff[31:0]))
0@, slt_one});

HandfZ il LN, EFZESEHEKSR:

logic_sel[3]=1Hlogic sel[2]=logic _sel[1]=0-> lout=a ff&b ff

Imagination K *%i1 %Il — RVfpgasiii12: SAR/ZH#HIES: addiE
J§iA2.0 — 202244
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AFEHEARE -

Imagination k%1%l — RVipgasiit12: HA/ZH#HIES: addigsd
J§i4:2.0 — 202244 /1
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

INSERT NOPS_0
INSERT NOPS_1
INSERT NOPS_2
INSERT NOPS_3
INSERT NOPS_4
INSERT NOPS 5
INSERT NOPS_6
INSERT NOPS_7
INSERT NOPS_8
INSERT NOPS_9
INSERT NOPS_10

.globl main

main:

1i t3,
1i t4,

REPEAT:

OxXEEEEEEEE
Ox1

srl t0, t3, t4
INSERT_NOPS_7
sra tl, t3, t4
INSERT_NOPS_7
sll t2, t3, t4
INSERT NOPS 6

beg

.end

zero,

Imagination k%11l — RVipgasi412: STA/ZHIE4: addfid

JfiA<2.0 — 20224F4 ]

© Copyright Imagination Technologies

nop;
nop;
nop;
nop;
nop;
nop;
nop;
nop;
nop;

©

3) fEVerilator{/i B DL K B B E Verilog A5 FH 43 BT RV 3213 A B 5 5 4 4 Fh $2 (1L [ shift left/rightt 4 -

INSERT NOPS_0
INSERT NOPS_1
INSERT NOPS_2
INSERT NOPS_3
INSERT NOPS_4
INSERT NOPS 5
INSERT NOPS_6
INSERT NOPS_7
INSERT NOPS_8

Imagination
university programme

nop; INSERT NOPS 9

zero, REPEAT # Repeat the loop

srl. sraflsll,



imagination
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clk=

dec i@ pc d ext[31:0]=
dec_ i@ instr d[31:8]=
dec i1 instr d[31:0]=
i@ dp raw[49:8]=
i@ dp raw alu=
ie dp raw rsl=
i@ dp raw rs2=
i@ dp raw rd=

i@ dp raw add=
i@ dp raw and=
i@ dp raw sll=l
i@ dp raw sra=
i@ dp raw srl=
i@ _dp_raw_pmalu=
i@ dp raw legal=
ie ap[19:0] =

i@ ap valid=

i@ ap add=l

10 ap and=l

i@ ap sll=l

i@ _ap_srl=l

10 ap sra=
ier[14:0] =
dd[66:0] =
al[31:0] = EEEEEEEE EEEEEEEE
b[31:0]=

a ff[31:0]= |[EEEEEEEE EEEEEEEE | EEEEEEEE EEEEEEEE |
b_ff[31:0]= ooeoeeee popeeees | jeeeeeee
out[31:8] =
din[31:8] =

en=|

dout[31:0] =
din[31:8] =

en=|

dout[31:0] =
din[31:8] =

en=i

dout[31:0] =l
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PR Verilog v Bti 7 T SweRV EH1I AL H. TG .

ashift[31:0]

sout[31 ( {32{ap.sll EREN
( {32{ap.srl (a ff[31
32{ap.sra ashift[31

el logic lout[31

1)
el shift sout[31:8])
aout[31:8])
. pp ff.pcall | pp ff.pja | pp ff.pret pcout[31:1],1
2{ap.csr write ((ap.csr_imm) * b ff[31:0] : a ff[31:0]))
, 5Lt one');

Imagination K *%i1 %Il — RVfpgasiii12: SAR/ZH#HIES: addiE
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

INSERT NOPS_0
INSERT NOPS_1
INSERT NOPS_2
INSERT NOPS_3
INSERT NOPS_4
INSERT NOPS 5
INSERT NOPS_6
INSERT NOPS_7
INSERT NOPS_8
INSERT NOPS 9
INSERT NOPS 10

.globl main

main:

1i t3,
1i t4,

REPEAT :
slt

0x80000007
0x6

t0, t3, t4

INSERT NOPS_7
sltu t0, t3, t4
INSERT NOPS 6

beqg

.end

zero, zero,

Imagination k%11l — RVipgasi412: STA/ZHIE4: addfid
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nop;
nop;
nop;
nop;
nop;
nop;
nop;
nop;
nop;

©

4) {EVerilatorfj HH UL K BHHAEVerilog S HH 73 HT RV3213E A B K 7 4 IR UL I D T U E 748 %

INSERT NOPS_0
INSERT NOPS_1
INSERT NOPS_2
INSERT NOPS_3
INSERT NOPS 4
INSERT NOPS 5
INSERT NOPS_6
INSERT NOPS_7
INSERT NOPS_8
nop;

REPEAT # Repeat the loop

Imagination
university programme

INSERT NOPS 9
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11888 ps

clk=

dec i@ pc d ext[31:0]=
dec i@ instr d[31:8]= )
dec il instr d[31:0] = (O =
i@ dp raw[49:0]= 3664000060063  |3AB20606+ 360460000603 |

i@ dp raw alu=

i8 dp raw rsl=

i@ dp raw rs2=

i0 dp raw rd=

i@ dp raw slt=

i@ dp raw unsigned=
i@ dp raw pmalu=

i@ dp raw legal=

i@ ap[19:0]=

i@ ap valid=

i@ ap slt=

i@ ap unsigned=
ilE]r[14:EJ] =

b ff[3
out
din[3

dd[66
a[31
b[31
a ff[31
[31
[31
[31

dout[31:8] =
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PL R Verilog A EL 2R 7 #ESweRV EH 1 H iU T X Lz S 112 4

bm[31:8]

cout, aout[3

neg aout[31];

(~ap.unsign
( ap.unsign

slt one = (ap.slt

out[31:0]

218

(
({:
(13
(13
(

f

Imagination K *%i1 %Il — RVfpgasiii12: SAR/ZH#HIES: addiE
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( ap.sub )

b ff[31:0] : b ff[31:0];

1'be, a ff[31:0]

bm[31]
bm[31]

aout[31])
aout[31] );

(neg = ov))

cout);

1t);

logic
shift

lout[31:8])

- sout[31:0])

_adder aout[31:08])

.jal | pp ff.pcall | pp ff.pja
.CSr_write ((ap.csr_imm)

, slt one});

pp ff.pret
b ff[31:0]

24

pcout[31:1],1'E

a ff[31:0]))

)




#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

INSERT NOPS_0
INSERT NOPS_1
INSERT NOPS_2
INSERT NOPS_3
INSERT NOPS_4
INSERT NOPS_5
INSERT NOPS_6
INSERT NOPS_7
INSERT NOPS_8
INSERT NOPS_ 9
INSERT NOPS 10

.globl main

main:

1i t3,

0x4

INSERT NOPS_1

REPEAT:

INSERT NOPS 10

addi t3,

t3, 2

INSERT NOPS 10

beqg

.end

zero, zero,

Imagination k%11l — RVipgasi412: STA/ZHIE4: addfid
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nop;
nop;
nop;
nop;
nop;
nop;
nop;
nop;
nop;

#

t3

t3

®

5) £ Verilatorjj 5 1 LA Iz B #2 1£ Verilog 41U RS o 73 # RV321 3 4% 5 i 45 4 46 b $2 fit ¥ immediate 1 % -

srli. srai. slli. sltifflsltui.

INSERT NOPS_0
INSERT NOPS_1
INSERT NOPS_2
INSERT NOPS_3
INSERT NOPS_4
INSERT NOPS 5
INSERT NOPS_6
INSERT NOPS_7
INSERT NOPS_8
nop;

Il
o~

= t3 + t4

REPEAT # Repeat the loop

Imagination
university programme

INSERT NOPS_9
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Signals
Time
clk
dec 10 pc d ext[31:0]
dec i@ instr d[31:0]
dec il instr d[31:0]
i0 dp raw[49:0]
i@ dp raw alu
i@ dp raw rsl
i@ dp raw rs2
i@ dp raw rd
i@ dp raw add
i dp raw pmalu
i@ dp raw legal
i0 ap[19:0]
i@ ap valid
i0 ap add
i0r[14:0]
dd[66:8]
dec 10 immed d[31:8]
i@ rs2 d[31:0]
[31:0]
[31:0]
 ff[31:0]
b ff[31:0]
out[31:8]
din[31:0]
en
dout[31:0]

Imagination k%11 — RVipgasiziti12: SIAR/MZHEIE4: addif4

[ A2.0 — 20224F4 F

© Copyright Imagination Technologies

imagination
university programme
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fEfitidec_decode_ctl, 53247 L EI%L,

dec_i@ immed d[31:8] ({32{ i@ dp.csr_read dec_csr_rddata d[31:8])
i@ dp.csr_read 10 immed d[31:0]);

i® immed d[31:0] ({32{ie dp.imml2 20{iB[31]}},1

32{i@ dp.shimm5 be, iB[24::

32{10 jalimm2@ 12{i®[31]}},i0[19:12],i0[26],i0[30:21],1"bO})
({32{i@ uiimm2@ ie[31:12],12'bo })
({32{i@ csr write only d & i@ _dp.csr_imm 27'b8,i8[19:15]}};

fEf BRexudt, GEFEIEMIrs2i. AP 3 A11E H dec_i0_immed _d.

i@ rs2 df | ( dec_i0 rs2 bypass en d gpr i@ rs2 d[ 1)
( dec i@ rs2 bypass en d dec 10 immed d|[ 1)
( dec i@ rs2 bypass en d i@ rs2 bypass data d[ 1);

rEfitdec_gpr_ctl, {515 5 rden i /& 15 U5 10 25 A7 48 SO R SREUEE AR W4 (LRI HE/E4: 10 dp.rs2=0 > rdenl1=0 >
rd1[31:0]=0x00000000 - gpr i0 rs2 d[31:0]=0x00000000.

rd1[21:0] |= ({32{rdenl & (raddri[:0] '(j)) & (gpr bank id[ ] ‘(1)) gpr out[i][j1[21:0]):

6) (LIT4527% T{HePa] 1944 74.4 LIXS. HarrisFID. Harris rgi# ] (HF il #lif ZHl1E 5457 RISC-V/ik4) [DDCARV]HET I
%31, )

FIERES I, MR CanfE) P IEERIHE AR & SECE PGB — DN EER S WG LE —RE 52 “BR” , ZHHEEN

0. XEH A “stuck-at-0” ([EEHN0) HE. HIEFESi0 ap (alu pkt tRE) POEHEMEHFIAIKRE “BE N0 HFEK

AN o
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SERTUAE M swerv_types.sviiE -
typedef struct packed {

- 85 validEN0: TEPATIEMA-LIES, B NAEA-LIE LA 840 N TE R .
- f§%land. lor. lxor. sll. srl. sra. beq. bne. blt. bge. add. sub. sltfljallflE ~O0:

logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic
logic

} alu

valid;
land;

lor;

1lxor;

sll;

srl;

sra;

beqg;

bne;

blt;

bge;

add;

sub;

slt;
unsign;
jal;
predict t;
predict nt;
csr_write;
csr_imm;
pkt t;

@ Imagination

university programme

ITHRIA-LIE S B, Wi landl®l e N0, WIZiTandiE4 .

- {E5unsignlilE N0: Tk AL EEIRIE LN TS
- ff5predict_tHlpredict nt: JoiklalAbB &A% A TRINR H BAR 7 SCHIE B .
- {859csr_writeMcsr imm: JGVEFECSRZ A7 S NEUEH LB HUHATIZH

7) (LRI RFHePa] /9% 74.6. )

ESA T RIRI4E 4, Waddiiiandi.

Imagination k21 %l — RVfpgasic#12: SHARAZ TGS
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addff 4

2 ==
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FREE.
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a. i EIPLEEAM ) Z AR (ARA D) RIFFSweRV EH1HIZL R (IHAT ? F4 T  E B AR B s i 2 BI5 3 U B LT &
b. FHaddi B # T A G S 1E.

PRI B3 12 BT RN Z — KA S 9dec 10 immed d[31:0]FHSZRI. SLRIEUR — 3200155, MRIEHAT I HE & AT A
FIRTHE .. ERHRIRS T8 (3260 , MNALREEMAT Sy RN T .

dec_i@_immed_d[31:0] = ({32{ ie_dp.csr_read dec_csr_rddata_d[31:0])
] i@ dp.csr_read i@ _immed d[31:0]);

i@ immed d[31:8] ({32{i@ dp.imml2 20{i®[31]}},ie[31:28] })
({32{i@ dp.shimm5 27'b0, i@[24:208]})

:'_ ie jalimmz2@ 12{ie[31]}},ie[19:12],ie[2e8],ie[30:21],1" L

({32{i@ uiimm2@ ie[31:12],12'b )
32{i@_csr_write only d & i@ _dp.csr_imm 27'b0,1i0[19:15]});

addi I HIME S FHEAL T ZRI5M T B
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