(S

| 7% © BRatiab32fi5t (0x0042a303) EEEHENRISC-VARETIES 1w £1,4 (£0)

0x0042a303 -> 000000000100 00101 010 00110 0000011

imm11,0 = 000000000100
rs1=00101 = x5 (t0)
funct3 =010

rd = 00110 = x6 (1)

op = 0000011

7 5l DDCARVEf$%B -

31:25 24:20 19:15 14:12 11:7 6:0

ImMmy1:g rs1 |funct3 rd op I-Type

funct3 | funct?7 Instructmn Description Operation
p P

0000011 ( 010 |- rd, imm(rsl) |load word [Address]ai.g
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Name Register Number Use

Zero x0 Constant value 0

ra x1 Return address

sp x2 Stack pointer

ap x3 Global pointer

tp x4 Thread pointer

t0-2 x5-7 Temporary variables

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

a0-1 x10-11 Function arguments / Return values
az2-7 x12-17 Function arguments

s2-11 x18-27 Saved variables

t3-6 x28-31 Temporary variables

% - FEHCHERS EERE4TIVEEGETE o S5ERLUTBE(E (WGSGETHEyFfil) -

- DVERFEAGE EAEER (Vvipgasim) -

- fEPlatformlOt » FEIRAELL AL EFeHEHYEZE  [RVipgaPath]/RVfpga/Labs/Lab13/LW _Instruction_ DCCM -

- fEfEZEplatformio.init B IEFRVipgafsifit (/Mg (Vivipgasim) HYREE -

- Verilatorz LB HEHNET (LIPS -

- [EHGTKWaveRHRE#ES -

- [HEFEtEZEscriptLoad.tcl ({E[RVfpgaPath]/RVfoga/labs/Lab13/LW _Instruction DCCM/+12(t ) BiE LRI 4FT <R Se 8 ErYERSE - Bt
E£GTKWave - » ##— 1 " File — Read Tcl Script File ; (fiZE — EETCHESHEREZE ) W5t scriptLoad.tclfZZ& -

- HER " Zoomn, (k) () B@)E18600 ps -

S RERI3N L -

| 8% : BRE4 OB G SRR (E T SGRIA) -

Imagination A£25+%] — RVipga #5213 : LI FERUES © wRliswig %
Ji72.0 — 2022474
© Copyright Imagination Technologies 2



imagination
university programme

Signals
Time

38560 ps

clk

dec 10 pc d ext[31:8]
dec_1i@ instr d[31:0]
lsu p[18:8]

lsu rsl d[31:0]

exu lsu rsl d[31:0]
lsu offset d[11:0]

dec lsu offset d[11:0]
rsl dcl[31:0]
offset dcl[11:0]
full _addr dcl[31:0]
end addr dcl[31:8]
dcem_rden

dcem data lo dc2[31:0
dccm_data hi dc2[31:
dcem data lo de3[31:
dccm _data hi dec3[31:

bus read data dc3[31:
lsu 1d data corr_dc3[31:
lsu result corr dec3[31:
e4d[66:0

ed4d i@secondary

ed4d i@v

ed4d i@load

exu 18 result e4[31:0]

i0 result e4[31:8]

lsu _result corr_dc4[31:8]
]
]

]
0]
0]
0]
0]
0]
0]

]

i@ result e4 final[31:8
waddre[4:0

weno

wdB[31:8]

tl

Imagination AE251# — RVipgatthi13 « sL BB FHUES ¢ Iwfllswis <
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| {225 : fESweRV EH1EI 2 Veriloght 2 P 1 FIEI6 P HY4EHERIAASE -

AR S -

| 8 : TEARTRBET AR Lsu_pIiiRYE FIRBI ST E S (BT -

H2 F R EAEEE - T LUEE] > EEAETTREEES > 1su p = 0x14001 :
- valid=1-f55H% -
- load=1- ?E R ATES
- word=1-¢ T—HREI’WVJ\E% °

{E% : # Verilogf A FHELSURY R A (exu_lsu rsl dfildec lsu offset d) AYEUSACIR S HTiE o (@l A FTEfERyER L « thi
125 R 464 - dec - exufillsu o RELANTS STz EERERIT 5 «

exu_lsu rsl d[31:08] ({32 c 10 rs1 bypass c i8 1s gpr_i0 rs1 d[31:0] )
[ {32 ' ' c i1 1su d gpr_il rsl d[31:6] )
i@ rs1 bypass data d[31:01)

|
c il lsu d il rs1 bypass data d[31:6])

dec lsu offset d[11

i@ dp.load
dp.lsu & il dp.load

i6 dp.store i8[31:251,10011:71})
dp.lsu & il dp.store 11[31:25],11[11:7]1});

(TlEs-w =Y S 1ECHY32(ILTT
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£% : HHDCAPS L h Wi (E hIA RSV EE - EMENLE e 4HIsu_lsc_ctih L - FfIBEBRE RS EINARNE(EAE T EAIET7 it
58

g Zbeh_lib.sv :

rvisadder

31:08] rsl,
1:0] offset,

1:8] dout
cout;
sign;

rsl inc;
rsl dec;

cout,dout[11:08] 1'b8,rs1[11:0] 1'be,offset[11
rsl inc[31:12] = rs1[31:12] + 1

rsl dec[31:12] = rs1[31:12] - 1

sign = offset[11];

dout[31:12] = ({281 sign

sign
sign

f&%ElIsu_Isc_ctl.sv:

Imagination A£25+%] — RVipga #5213 : LI FERUES © wRliswig %
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addr offset dcllz:.0] ({3{1su pkt dcl.half 3'b01) ({3{1lsu pkt dcl.word 3'b11} ({3{lsu_pkt dcl.dword
end addr offset dcl[12:0] offset dcl[11],offset dcl[11:0] 9'b0,addr_offset dcl[2:0]};

TULL ena_aaar _acl[31l:u] rFS1_aci[31:u] 1Y{ena_aadr oTTsSet acl|Ll/] | ,ena_aaar oTrtset acl[1l2:0]};
end addr dcl[31:0] full end addr dcl[31:0];

% : EER2HVEFF T ERAERERCR/ N (ATéEMEF) FREEFR - Kt - FEEREESRIEISEEE1WEE Ko (AT
&) Bilh (FAFTF) - Fldl > WERRHRS ERAEE 53 » AlE A FH5-S R Bk 0xF0040003FHAGHY 32 ST T AR B FHL » IE8FT
TN o AT EHEREEN TEfetlsu addr decl[31:0] (Efull addr dcl[31:0]) flend addr dcl[31:0]1HYfH °

EEE20 » /¢ DCCMAY NS HT s fdE M -
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Signals

Time

385088 ps

clk

dec 10 pc d ext[31:8]
dec_i@ instr d[31:0]

lsu p[18:8]

lsu rsl d[31:8]

exu lsu rsl d[31:0]

lsu offset d[11:8]
dec_lsu offset d[11:0] ]
rsl dcl[31:0]

offset dcl[11:0]

full _addr dcl[31:0]

end addr dcl[31:0]
dcem_rden

dcem data lo dc2([31:0]
dcem data hi de2[31:0]
dcem _data lo dc3[31:0]
dcem data hi de3[31:0]
bus read data dc3[31:0]
lsu ld data corr_dc3[31:8]
lsu_result corr dc3[31:0]
ed4d[66:8] F i 6 DB16060A

e4d i@secondary

edd i@y

ed4d i@load

exu 10 result e4[31:0]
10 result e4[31:0]
lsu_result corr dc4[31:0]
10 result e4 final[31:0]
waddre[4:0]

wen@

wde[31:8]

tl

Imagination KZ25 1 — RVipga il 13 « SLIEAFHUES © WHlswii <
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ifaftlsu addr dcl[31:0]flend addr dcl[31:0]ERHFEAVEIAN HEFISE R A E LA EC RS © 0XFO040003410xF0040007 - FEHL
FA{E (0x00000002F10x00000008 ) - fifE¥75es HhAHA: (% —(E~ (0x00000800) -

5 : (20T T - &% H-0XFO040004F1{iHEOXFO040003%77 Lwis + FLEEABkdcom data lo de2 [31:01A1
dccm data hi dc2[31:0]HY{H -

ESCE A
- $5IAr4E0xF0040004 1 1w

dccm data lo dc2[31:0] : 0x00000008
dccm data hi de2[31:0] : 0x00000008

P EERSEEE S Z R A HEEEEAIE -
- f5EfrHE0XFO040003H 1w

dccm data lo dc2[31:0] : 0x00000002 (7 H firi-0xFO040000/Y{E )
dccm data hi de2[31:0] : 0x00000008 ( 7k H fir4i:0xFO0400041Y(HE. )

| 1E%% © 2>#ilsu_dcem_ctifllsu_eccli4H i Verilog R i - FIRTENET - SHERIBSA A IRIE -

ATE S -

| fE% : (EE2F2Fep - & i HE0XF004000471firkE0XFO040003%( TLwh - LSk lsu_result_corr_de3[31:0]AIfH -

ESOE W {EE R -
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- {5[E{irk0XFO040004 1) 1w
lsu result corr dc3[31:0] : 0x00000008
THEETEESR A EIE -

- $5E{ir4-0XF004000365 1w
lsu result corr dc3[31:0] : 000000800

THESRERAMEFEHEIE - F5RRISC-VERR AL TaHH/ NI -

‘ 1£% : 1£Verilogt2 S H 3 Elsgfaddr external dcl@faADC1IEEEFE4HIsu_addrcheck 515 -

T

Imagination A£25+%] — RVipga #5213 : LI FERUES © wRliswig %
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Gen dccm enable

E' RV DCCM S )) start

art éddr decl[31
tart addr in dcom dcl)

region dcl)

addr dccm ran

) end addr

gelend addr in dccm dcl),
.in_region(end_addr_in m_region_dcl)

Gen d
start addr in dc
start addr in
end addr in
end_addr_in_dccm_region_dc

ENABLE 1] check
addr in i«

addr in

ige(start_addr_in_pi
ion(start_addr_in_pic

dcl),
region_dcl)

.addr(end adar_d

end addr in ﬁ cl)

.in_rang ),
i region dcl)

addr in dccm dc
addr_in_pic 1
m dcl

addr external dcl (addr in

Imagination A£25+%] — RVipga #5213 : LI FERUES © wRliswig %
Ji72.0 — 2022474
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(start addr in dcom dcl
(start_addr_in_pic dcl

end_addr_in pic

addr_in pic_dcl)

end addr in dcq
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fE&Hrvrangecheck A i g & E R Ardt -

- METEFPDCCMICCMfrLEET (5580-1071F) + (LM T » #i¥faddr_in_dcem del =1
- METERPICIALRE T ($108-123(F) -« LSRN T » #%faddr_in pic_dcl =1
- WETRER BT rEREE T o AR DDRIMGTIEET o LB T ¢ addr_external del =1

| 575 ¢ Bpsisth32firyt (0x0062a023) A HENRISC-VAEM TGS sw £1,0(0) -

0x0062a023 -> 0000000 00110 00101 010 00000 0100011

imm11.0 = 000000000000
rs2 = 00110 = x6 (t1)
rs1=00101 = x5 (t0)

funct3 =010
op = 0100011
5k E DDCARVHIT5%B :
31:25 24:20 19:15 14:12  11:7 6:0
immyqs rs2 | rs1 |funct3 | immy.g op S-Type

) e T S

0100011 ( 010 |- rsZ, imm(rsl) |store word [Addressls;.p= rs2

E% : /£ H CHYE EEEEN 2T A EEERE - SEHIRDIT P BREE(E (WGSGEHTE D AT-FIL) -
- IR IR (Vivipgasim) -

Imagination A£25+%] — RVipga #5213 : LI FERUES © wRliswig %
Ji72.0 — 2022474
© Copyright Imagination Technologies 1



imagination
university programme

- {fPlatformlOhBHEELL T fir BHEALAVELZ © [RVipgaPath)/RVfoga/labs/Lab13/SW _Instruction DCCM -

- fEfEZEplatformio.ini B FIRVipgafsifit (MBS (Vivipgasim) HYREE -

- {EF3VerilatorE 4 HEtEpE (FELEHPF) -

- 1{EGTKWave_FBHEENDS -

- i k% Z scriptStore.tel ( 1E[RVfpgaPath)/RVfoga/Labs/Lab13/SW _Instruction DCCM/t 24t ) BE Bl 4R~ S E0VERSE - &
It » FEGTKWave - » #%—F " File — Read Tcl Script File | (f&Z — :HEHTCHESHEFEZE ) i fE scriptStore.tclfgZE -

- R TZoomIn, (k) () BEHZE17900 ps -

s RS RERI3 ST -

|25 S OIS S RIS S - DRSS (AR S CIERES ADCCM o ZESi M EIAFIE6 f i — o3RS A

Signals Waves
Time 17980 ps 8 ns 18186 ps

clk=

dec i® pc d ext[31:8]=

dec_ i@ instr d[31:8]=

lsu rsl d[31:8]=

lsu offset d[11:8]=
exu lsu rs2 d[31:8]=

rsl dcl[31:8]= B B IF@R

offset dcl[11:0]=

full addr dcl[31:8]= BB4BBBE |FRBABBEC

dccm wren=i

deem wr_addr[15:8] =

dccm wr_data[38:8] =

dcem rden=|

dccm data lo dc2[31:8]=

i® result e4 fipal[31:8]=

waddre[4:8] =

wen@ =

wd@[31:8] =

Imagination AZ22{#] — RVfpgaip13 : SCIEHSEHUE S © IwWFlswis 2
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| 5 ¢ BRslE2 BES S i Lwis S THIMIS AR LI IR AR5 i swis S B THIZEBE T -

ATEftEE -

| 15 © SISt HIDCOMETR IS R LR TR | BEEALTAL (sb) BESFEF (sh) o

AR fEE -

%% - £ECHES FEEEN 7S EREE - (FFfEZtest_Blocking.tcl ({£[RVfogaPath)/RVipga/Labs/Lab13/LW _Instruction_ExtMemory
) - A T Zoom in, (k) () 1216940 ps -

gt ah s B R Y L3 -

| 18 ¢ (ECE1 5T DU AR R A AXITE Ak S Ml R (A R (Il 1 AR S RS A
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Signals

Time

dec_i@ pc_d ext[31
dec_i@ instr d[31:0]=
lsu rsl d[31
1su_offset _d[11:8]=
rsl dcl[3l:8]=
offset_dcl[1l:8]=
full_addr decl[31:8]=
lsu_axi_arvalid=l
lsu_axi_araddr[31:0] =
lsu_axi_rvalid=l
lsu_axi_rdata[63:0] = [EIEDENEEE
bus_read data dc3[31:0]=
i@ result e4 final[31l:0]=
waddre[4:e] =
wene =l
wdB[31:8] =i
t3=
te=

E% - R 2 b GRRA BV It T 3 B (B 16HYDC3FITR P& E: ) » H A % p&hRH 2= HDDRAMIBEC IR AR R AV E R} - AT DUAE
Verilogh2 2HEHY LA T 81T R EE L 25 EEFRRE

- 2:1%%5ARE © HH4flIsu_lsc_ctliyEE2641T -

- 1% %6k - fH4Hdec_decode_ctliyEE227717 -
] DAEE FHAY. telfE ZZ0r S © [RVifpgaPath)/RVipga/Labs/Lab13/LW _Instruction_ExtMemory/test Blocking _Extended.tcl

Imagination X225 1% — RVipga #5513 © SLIRASFHUES | IwHlIswis <
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Signals

Time 7 ns 7160 ps 172608 ps
clk
dec_i@ pc d ext[31:@
dec_i@ instr d[31:@
lsu rsl d[31:@
lsu_offset_d[11:0

rsl _dcl[31:@
offset_dcl[11:@
full_addr_dcl[31:0]
lsu_axi arvalid

1su_axi araddr[31:0]
lsu_axi rvalid

1su_axi rdata[63:0] CAT1ABIEBADCABIE
addr_external_dc3
bus_read data dc3[31:0]
e4d[66:0]

e4d i@secondary

edd iev

e4d i@load

i@ result e4 final[31:0]
waddre[4:8]

wend

wde[31:0]

3

t6

| FE55 © 4T B DRAMEZ BB AXIBE FHEBE (E (ARG M - Byl o] DUk Isu_bus_intfiid

ATEft S -

55 © FE CHVERS FEEEN1 8 AE S & {55 FIfE 2= scriptStoreBuffer.tcl ( {£[RVfpgaPath]/RVfpga/Labs/Lab13/SW _Instruction DCCM
HERAE) o $E8K T Zoom In (CK) () &% 17900 ps °

fRE A

\\\>§v

FUEERASHY ESL
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| (B3 © (kB 1 AR DA (M Hh BT R MG TELBN 8 I A AT -

APRMEAEE -
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