(S

£ - B CHER EEERESHAVEEATE - At > sFIRLIT P EEIE (FEGSGHYETE

JYHEEAL)

- NEIFEA SR HEAIAER (Vivipgasim) o

- {EPlatformlOh » FHRIAELL MMz B R LAV ZE © [RVipgaPathl/RVipga/Labs/Lab19/LW-
SW_Instruction ExtMemory -

- {EfEZplatformio.inith 17 E|RVIpgafbifit —#EMrfEZE (Vivipgasim) HYIERERSES -

- {EH VerilatorzE £ EEENPT (FEAIPN) -

- 1FGTKWave FBHESHEN -

- {HFfEZtest_Blocking_Extended.tcl ({F[RVfpgaPath]/RVfpga/Labs/Lab19/LW-
SW_Instruction_ExtMemorythz{it) GRS E6FT ~afaHEIRVERSE o Kbt 1F
GTKWaveJ: » ¥%—"~ T File — Read Tcl Script File ; ({82 — :BHEITcH5SHEFEZE )

i #EfEtest Blocking Extended. tcl?FEWK

- H%&) "Zoom In |, (KUK ( —' )  ZR1B T E42500 pstERYIEE,

gt a2 B ROy 3L -

£% : (FHERETEE I E 2P A2 VAR - f50% - SARERIFEFRE - FHDDR
SNERECIRASFT VRIS R B %/ (EFEERUFRRIR AFED) 2 7] DAEL# A B3+ #YDDR
SCIERE B FHDCCMEFHY T T1E M ([RVfpgaPathl/RVfpga/Labs/Lab19/LW-

SW _Instruction DCCM/F?M £ —({[EPlatformlOE 2 » EHriha & FHiN i DCCME B/ B E
HIMEERESL) - 8BER - AREERVELIERE N 2Nexys A7 E B HAYDDRELIEHRS

DCCM :

1 Verilator 5 -

Signals
Time

clk=
dec i@ pc d ext[31:0]=
dec i@ instr d[31:8]=
dec il instr d[31:8]=
full addr dcl[31:0]=
dcecm rden =i
- t3= Fene i

TR B R FE AR -

MT

BREAFREIMEEL - SIS

FEBHSR BT
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JMSOLE  TERMINAL

> Executing task: platformio device mo

xt transfc
it.ly/pio-
mm ! / 115200, 8
17t rh'l.:.r | I"I._nr|1_| ctri+T | H.;_:n'l_l:
y s = 30245
Enstructions = 580851

FICERHYEIE = 3

DDRECIEA :
FEBH SR LI T

JNSOLE  TERMINAL

> Executing task: platformio device mo

- OQuit: Ctrl+C_| Menu: Ctrl+T | HH1p
Cycles = 357774
Instructions = 58051

NRAEARERAEE(L > PR BARNE - [HILR THTA 2 UFR 2 ALI358000 ] » NIL -
BT EET R S A 0 B A = (358000 - 30000) / 10000 = 33

f£¥% : {#H[RVipgaPath]/RVfpga/Labs/Lab19/LW _Instruction ExtMem=r2LiyaEaf] » £55
TR T e (i B DDRYNI GLIRASHVRE UL - 81 F—(FH—14 > T DA
[RVfngaPath]/RVfpga/Labs/Lab19/L W_Instructlon DCCMy#if » B AR AR E
FHM A A EEETHRE - 3BEE - ANERIVELER S ENexys A7H R FEIE
{5 FHHYDDRECIEAS

DCCM :

1 Verilator 5 -

Signals Waves
Time 2l
clk=
dec_i@ pc_d ext[31:0]=
dec_i@_instr d[31:0] =
dec_il instr d[31:0] =
full addr dcl[31:0]=
dcem_rden=
t3=

TARAFES(E AT > SIT100RIE< > NILIPCRHEARE -
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FEBHSR E#IT

TERMIMNAL

> Executing task: platformio device mon

Available filters muitﬂrt tF'H'fﬂF
--- More details at http
--- Miniterm on / JTtyUSB 1151UU,U,
--- Duit: Ctri+C | Menu: Ctrl+T | Help:
Cycles = 50237
Instructions = 1868051

BIIERAVEIE =5

DDR:Z/88 :

1= Verilator-p {5t -

Signals
Time

clk=
dec i@ pc d ext[31:0]=
dec_ie_instr_d[31:8]=
dec_il instr_d[31:0]=
lsu axi arvalid=
lsu_axi_araddr[31:8] =
lsu_axi_rvalid=
lsu axi rdata[63:0] = (S 0 VST =W ] CALLABIEBADCAB CALLABIEBADCAB + CA11AB] -EADCABLE

SOLE  TERMINAL

- - - MlnltHrm on J: / I ‘
--- Quit: Ctrl+C | Menu: {tr1+T | Help. {tr1+T
Cycles = 938723

Instructions = 100651

RRREEURER AL - FrLAE SRR - (BRI TRTA AR ZOR4I939000(E 5 » PRI -

DDREC & B A SHHUZEME ~ (939000 - 50000) / (10000 * 4) = 22
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Fo T BB R IR > FITREATS SHIVBEINRE - AR IR

DCCM :

REPFAT-

-+ -+ -+ + + -+ -+ -+
AW W W W W W Wk W

t
n
-

t4, » REPEAT
INSERT_NOPS_4

> Executing task: platformio de:

47 | t4,
t4, t6, REPEAT
INSERT NOPS

end

> Executing task: platformio de

7l

DDREC & EESH U AEME ~ (1862000 - 90000) / (10000 * 8) = 22
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% : ITRVipgaz: & (E FRVELIEARTE RIS - AERHEME T2 A - 5FaE - Bk
o% 12 il 5 (VA5 <0 A7 7 [RVfogaPathl/RVipga/src/LiteDRAM T - 15 g 155 4 1 5% Bk JE Y 11
litedram_top.vig & HE(E - A DUCHETTIE ST /R SEE - ZM&HT 40 53477 2K E LiteDRAMAZ
il —LEEHSE -

AR fEE -

| (8 : srirtiatifu_ic_mem - IR T B (FIRI4 FHUTTZ -

fEi4Hifu_ic_mem :

BRI SRS E B -

IC TAG #( .ICACHE_TAG_HIGH
.ICACHE_TAG_LOW(
.ICACHE_TAG DEPTH(I
) ic_tag_inst

(

- >

.ic_wr_en (ic_wr_en[3:8]),

.ic_debug addr(ic_debug_addr[ICACHE TAG HIGH-1:2]),
-ic_rw_addr  (ic_rw_addr[31:3])

) ;

IC DATA . ICACHE_TAG_HIG
.ICACHE_TAG_LOW
.ICACHE_IC_DEPT

} ic_data_inst
(
- 3
.ic_wr_en (ic_wr_en[3:8]),
.ic_debug addr(ic_debug_add
.ic_rw_addr  (ic_rw_addr[ICAC

) ;

BRESIIIE A e E (FEAR] T AR EFERV_ICACHE_ECC)
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(genvar k=08; k<!

ic_bank_way_clken[i][k]

rvoclkhdr bank

ic_premux_data_ext;
wb_dout_way;

.en(ic_bank _way clken[i][k]

SUBBANKS

ic_bank_read[k]

ata (

ic_bar1k_wéy_c1k[i] [k1),
(ic_b_sb_wren[k][i])

. ic_bank way clk[i][k]),

WE (ic_b _sb wren[k][i]),

D (ic_sb_wr_data[k][3 1
ic_rw_addr_g[ €
(wb_dout[i][(k+1)*3

wb_dout_way_with_premux;

ic_premux_data_ext[
wb_dout_way[@][135:@
wb_dout_way[1][1
wb_dout_way[2][1
wb_dout_way[3][1

wb_dout_way_with_premux[8][1
wb_dout_way with premux[1][1
wb_dout_way_with_premux [1
wb_dout_way with premux[3

ic_rd_data[l

,ic_premux_data[12

ic_sel_premux_data
ic_sel premux data
ic_sel_premux_data
ic_sel premux data

» ,ic_premux_data[
ic_bank_read ff[3]
ic_bank_read_ff[3]
ic_bank_read ff[3]
ic_bank_read_ff[3]

ic_premux_data_ext[1
ic_premux_data ext[1
ic_premux_data_ext[1
ic_premux_data ext[1

ic_b_sb_wren[k][i];

1., ,ic_premux_data[63

ic_bank_read ff[2]
4{ic_bank_read_ff[2]
- bank_read ff[2]
__bank_read_ff[2]

whb_dout_way[8][
wb_dout_way[1][
wb_dout_way[2][
wb_dout_way[3][

clk override), .llclk(ic_bank way clk[i][k]),

bB,ic_premux_data[
ic_bank_read ff[1]
ic_bank_read_ff[1]
ic_bank read ff[1]
ic_bank_read_ff[1]

ic_rd_hit_q[@
ic_rd hit_g[1

ic_sel_premux_data
ic_sel_premux_data
ic_sel_premux_data

wb_dout_way_with_premux[8]
wh_dout_way_with_premux[1]

1
]
ic_rd_hit_q[2]
6{ic_rd_hit_q[3]

ic_sel_premux_data

[

[
wb_dout_way_with_premux[2][13
wh_dout_way_with_premux[3][1

SEIEYIIIFE ke (AR RE#ERV_ICACHE_ECC)
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ic_bank_read_ff[@]




(genvar i=-8; i<NUM S; 1++) WAYS
rvoclkhdr ic_tag cl_cgc ( .en(ic_tag_clken[i]), .11lclk(ic_tag_clk[i]), -* );
ICACHE_SZ_16

RV_ICACHE_ECC
5 dic way tag (

.CLK(ic_tag_clk[i]),

WE (ic_tag_wren_g[i]),

D (ic_tag_wr_dats

ADR(ic_rw_addr_g[ HIGH-1:ICACHE_TAG_LOW]),
.0 (ic_tag_data_raw )

w_tout[i] _TAG ic_tag_data_raw[i][3
w_tout[i] ic_tag_data_raw[i][2

rvecc decode ecc decode (
.en{~dec_tlu_core_ecc_disable),
.sed_ded ( 1'b1 ),
,ic_tag_data_raw[i]
, ic_tag_data_raw[i]
.dout(ic_tag corrected data unc[i][
_tag_corrected_ecc_unc[i][
(ic_tag_single ecc_error[i]),
.double (ic_tag_double ecc_error[i]));

ic_tag_way_perr[i]- ic_tag_single_ecc_error[i] @ ic_tag_double_ecc_error[i] ;

4x21 ic_way_tag (
LCLK(ic_tag_clk[i]),
WE (ic_tag_wren_g[i]),
D (ic_tag_wr_dats
-ADR(ic_rw_addr_qg[
.0 (ic_tag data r:

iE

w_tout[i][3 \CHE_TAG_HIGH] = ic_tag data raw[i][3 ACHE_TAG_HIGH:@] ;
w_tout[i][3 ic_tag_data_raw[i] H

rveven paritycheck #(32-ICACHE_TAG_HIGH) parcheck(.data_in  (w_tout[i][31:ICACHE_TAG_HIGH]),
.p in (w_tout[i][32]),
(ic_tag_way perr[i]));
“endif

ic_rd_hit[@0] (w_tout[ 5 G ic_rw_addr_ff[3] £ ic_tag valid[@];
ic_rd_hit[1] {w_tout[1][31:1IC G G ic_rw_addr_ff[3] G ic_tag_valid[1];
ic_rd_hit[2] {w_tout[ 1:IC g G ic_rw_addr fF[3] g ic_tag _wvalid[2];
ic_rd_hit[3] (w_tout[3][3 C G_HIG ic_rw_addr ff[31:1IC ic_tag valid[3];

% - £ 2 CHVERS L EEEOHAVEEIATE - Kt > BRI NP ({EGSGHYETHES

JrHRERL )

- DNEFFEAGE_EAEZR (Vvipgasim) o

- {EPlatformlOth - BARIELL M EREIVEE ¢
[RVfpgaPath]/RVfpga/Labs/Lab19/InstructionMemory Example -

- TEfEZEplatformio.inid B FIRVipgafFifit /Mg (Vivipgasim) HYREK -

- {EFVerilatorE4 HEtHpE (FELEHPF) -

- 1EGTKWave_ BRI -

- {ERfEZtest1 _Miss.tcl ( {£[RVfogaPath)/RVfoga/Labs/Lab19/InstructionMemory Example
thieft ) BAREEEIORT R EIERSE o flt » TEGTKWave I » ##—T " File — Read
Tcl Script File | (1§25 — SEETCHESUEIEZE ) W5 fEtest1_Miss.tclfEZ -

- B T ZoomIn, (FK) () ZA&5)H728900 pszE30220 psEPILIE -
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B DT SRR AR > BIAIEHISHIR ARESIIRTE SHYSSES -

gt ah s B ROy 3L -

£% © £ HCHVER EEEE7 R HEEGERE o (ERTEZEtest1_Hit.tcl (1£
[RVfpgaPathl/RVfoga/Labs/Lab19/InstructionMemory Exampled 2t ) - #7562k " Zoom In |

(k) () B#hE34680 ps -

s RERI9HY F 3 -

[ 5 : B9 P Veriloghes\H - AALH F R IR A BB AT -

AERMEAEE -

| 5 : B0 Verilogha\H » WAELR LR A BB A0 AT -

AR S -

1) R 11 R A Rl R Ox 100002 A RHY IR > (B Ry 3 $5 - PRIFIRARVALLL - & HE
SHBLL R B AR a s ZRE » AR MHBRE T — 3 15 <% - FICHIE _EAUEHE - bhER
MELER - MR -

STERBHEIE < * MRS <
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Test_Ass

ta,
INSERT
INSERT N

T NOPS 1823
NOPS 1023
Block4
Set8 Block4 T NOPS 1023
NOPS 1023
Set8 Block5

T NOPS_1023

S 1823

set8 Blockl
set8 Blockl

TERMINAL TERMINAL

> Executing task: platformio device monito > Executing task: platformio device monit

31 11
nu: CErl+T |

R4 SRR T 1SR ey T BORUEIABEEE D - (R B EE R R SE 2 FET EEA Er A f
Z€ o BLEE[EI - 1$ar PR i -
2) (EMESFHVRER - EISE ARy AR T I$ar T -
AR S -

3) fERAE6 > SRl TR (E64M TSR AR ALS -
APRMEAEE -

4) FEEHBES BRI HALISAERE - FIIBARFEERANIS - HEE - fEBK
HEPEHEE
APRMEAEE -

5) iR e B RHE S AR S 5 [F) (it A e P Ay 2
AERMEAEE -
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