L

F%: FHCOHIHEN EESESF R IR, Ak, BB T PBREE (FEGSGHIZTHR

SRR

- BN AR R B R S (Vivfpgasim) .

- fEPlatformlOH, FTIFELL R BERMEMTIE . [RVfpgaPathl)/RVipga/Labs/Lab19/LW-
SW._Instruction ExtMemory.

- 1E3fFplatformio.iniF & 37 FIRVipgalli B i S (Virvfpgasim) [ IERRES1Z .

- ffiHVerilator4z sl fh B (AR o

- {EGTKWave ET P4 .

- [ fFtest_Blocking Extended.tcl (1 N[RVfogaPathl/RVfpga/Labs/Lab19/LW-
SW_Instruction_ExtMemory+#2it) 15 K6~ ESHEINES. Ak, 7
GTKWave |-, H¥.ii “File — Read Tcl Script File” (Cf — B TelfIA SO ) Ik 4%
test_Blocking_Extended.tcl 3 A4 .

. IR “Zoom In” GO (), SRS 4HHT 142500 psAEI X 1.

R/ 2 LS 191 2 SRS

N\

2% (ARSI RE2H R 7 R, FE 5. BB K%L 15 W DDRAL
TRAAE A BT R R TR 2220 CEERGE VR A S P Ia) 2 Al LLERE A B3 (I DDRAF i 2% 5
fii FIDCCMI [ 14T 55 . ([RVfpgaPath)/RVfoga/Labs/Lab19/LW-SW _Instruction DCCM/
AL — A PlatformlOTi H, H & H T X DCCMH T/ S EAEMIM R  BER,
T4 BT 2 A ENexys A7TF EAR_ES2hrfli i () DDRAF (% 2% .

DCCM:

7EVerilator 1 {j &

Signals
Time

clk=
dec i@ pc d ext[31:8]=
dec_i@ instr d[31:0]=
dec_il instr d[31:0]=
full addr dcl[31:0]=
dcem rden =i
t3= FEEEEI

FUGENFTEIN ], $ATE%KIE S FIGEAINZ KA,

IR AT -
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JMSOLE  TERMINAL

> Executing task: platformio device mo

- Miniterm on v/

- f'tlll11' rtrlar | Meny
Cycles = 30245
Instructions = 58051

BERIEACH A 91K = 3

DDRAF {28 :
e AR AT

DMS0LE  TERMINAL

> Executing task: platformio device mo

- Duit: ('Tr1+(l
5 357774

I‘r|5£-ructi-3r|5 = 58051

AR R AL, AT B . HULE AT I B0 2Kk 21358000 i #A, (A1t
B R A U7 Rl A7 A #4518 345 = (358000 - 30000) / 10000 = 33

£%: fii f[RVipgaPath]/RVfpga/Labs/Lab19/LW _Instruction_ExtMem™ $2 {1751, fE&Bh
A TH 35 4 DDRAMT A 28 S E R . 5 E— 455 —#F, mTRMEA
[RVfogaPath)/RVfpoga/Labs/Lab19/LW _Instruction_ DCCM 7, ¥ IE LT 5 R 171 2%
Uy ) AR AT R P AT HO . R, AT 0 R 2 A 2 Nexys A7H &R b SERR
181 FH (X DDRAZ i 8%

DCCM:

fEVerilator {j &.:

Signals Waves
Time 2
clk=

dec i@ pc d ext[31:0]=
dec i@ instr d[31:8] =
dec_il instr d[31:0] =
full addr dcl[31:0]=
dcem_rden=

t3=

FOGER T ZEN W], PAT10%18 2, BEIPCOYRERAMA .
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FEIT AR - FAT

TERMIMNAL

> Executing task: platformio device mon

- Huai1able_filter5 and text tran'fnr

--- Mor =

--- Miniterm on /dev/ttyUSB1 115200,8,
--- Quit: Ctrl+C | Mepu: Ctrl+T | Help:
Cycles = 50237

Instructions = 100851

DGR A% =5

DDRT-fi# 2% :

fEVerilator {j &.:

Signals
Time

clk=
dec_i@ pc_d ext[31:0] =
dec i@ instr d[31:0]=
dec_il instr_d[31:0]=
1su_axi_arvalid=
lsu axi araddr[31:0]=
lsu_axi_rvalid=
lsu_axi_rdata[63:08] =

SOLE  TERMINAL

> Executing task: platformio device monitor <

sformations

-mnnitﬂr-

--- Mlnltwrm on f? f 200,8,N,1 ---

--- Quit: Ctrl+C enu : {‘tﬂ +T | H-:lp. {‘tr1+T
Cycles = 938723

Instructions = 100651

BIONRE PR KA, T A BOH IR (HEI AT B 540 22K 41939000 81, A1t

DDRYF fi% 22 ({35 4E B = (939000 - 50000) / (10000 * 4) = 22
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N T REZER S L6, RAOREIE LB, e R PUTE Y

DCCM:

REPFAT -

+ -+ -+ -+ + + -+

o
AW W W W W W W W

t4, t4, 4
t4, t6, REPEAT
INSERT NOPS 4

> Executing task: platformio de

REPEAT

INSERT_NOPS

end

> Executing task: platformio de

DDR{7fifi %% I L AERS = (1862000 - 90000) / (10000 * 8) = 22
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£4%: /HTRVipga R G IKAZ s 3588, AGIBUNERME+2E . 1HidE, Wk
% 12 ) 8% (1) 455 B £7 T [RVfogaPath)/RVifoga/src/LiteDRAM T, Tl /2 #55 B 76 1% A 3% ! 1)
litedram_top.vCAFH SEEL . BT LASE#EAT EIBF /R M4 B, SR8 J5 i 9% 43 #1 >K H LiteDRAM$%
HlER I — L5 5,

AR -

(E%: A hibikifu_ic_mem, T {1 BLEAT TR

Fifu_ic_mem:

Hlm B ApR e B LBk -

IC TAG #( .ICACHE TAG HIGH
.ICACHE_TAG_LOW(

.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])

I

IC_DATA #( .ICACHE_TAG_HIGH{ICA
.ICACHE TAG_LOW
.ICACHE_IC_DEPTH(ICA
} ic_data_inst
(
- >
.ic_wr_en (ic_wr_en[3:8]),
.ic_debug addr(ic_debug_add
-ic_rw_addr (ic_rw_addr[ I

) ;

B AUm = EEe fn. (FEARF K% XRV_ICACHE_ECC) :
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(genvar k=0; k<NUM SUBBANKS

ic_bank_way_clken[i][k] ic_bank_read[k] ic_b_sb_wren[k][i];

rvoclkhdr bank ¢ ( .en(ic_bank_way clken[i][k] clk override), .1lclk(ic_bank way clk[i][k]), .* );

r_data (
ic_bank_way_clk[i][k]),
(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

4-1Z B8 IT K%

ic_premux_data_ext;
wb_dout_way;
wb_dout_way_with_premux;

ic_premux_data_ext . ,ic_premux_data[12 " »1c_premux_data[ - ,ic_premux_data[63 ,ic_premux_dat
wb_dout_way[8][135:0 W [ ic_bank_read ff[3] ic_bank_read ff[2] ic_bank_read ff[1] ic_bank_read_ff[0]
wb_dout_way[1 wh_ 1 ic_bank_read ff[3] ic_bank_read_ff[2] ic_bank_read_ff[1] )
wb_dout_way[2][1 whb_ [1 ic_bank_read_ff[3] i ank_read_ff[2] ic_bank_read_ff[1]
wb_dout_way[3][1 wh_ 1 ic_bank_read ff[3] _bank_read_ff[2] ic_bank_read_ff[1]

wb_dout_way with_premux[8][1 @ ic_sel premux_data ° ic_premux data ext[l wb_dout_way[@]
wb_dout_way_with_premux[1][1 ic_sel_premux_data ° ic_premux_data_ext[1 wb_dout_way[1]
wb_dout_way with_premux[2][ ic_sel premux data ’ ic_premux data ext[1 wb_dout_way[2]
wb_dout_way_with_premux|[3 ic_sel_premux_data ° ic_premux_data_ext[1 8] : wb_dout_way[3]

[
[
[
[

ic_rd_data[135:8 ic_rd _hit_q[@] @ ic_sel_premux_data wb_dout_way_with_premux[@][135:8
ic_rd_hit g[1] ic_sel premux data whb_dout_way with premux[1][
ic_rd_hit_q[2] ic_sel_premux_data whb_dout_way_with_premux[2][13
6{ic_rd_hit g[3] | ic_sel premux data wh_dout_way_with_premux[3][13

pric Al n s R AL (FEAR R E XRV_ICACHE_ECC)
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(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[

.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

ERHE

ic_rd_hit[0] E CAC AG_HIG ic_rw_addr_ff[31:ICAC AG G ic_tag valid[@];
ic_rd_hit[1] {w_tout[1][31:1IC G_HIG ic_rw_addr ff[31:1IC G ic_tag valid[1];

ic_rd_hit[2] {w_tout[2][31-IC G_HIG ic_rw_addr fF[3] & ic_tag_valid[2];
ic_rd_hit[3] {w_tout[3][31:1IC G_HIG ic_rw_addr_ff[31:1IC G ic_tag_valid[3];

£%: EHCHITEN EESEe PR RS, Ak, HZHEL R PREE (ZEGSGIEET
PR -

WAL AR A B kI S (Vivpgasim)

fEPlatformlOH, FTIFAE LA T Az B AL H «
[RVfpgaPath]/RVfpga/Labs/Lab19/InstructionMemory Example.

TE 3 platformio.inivh 5257 BIRVfpga i B il S (Vivfpgasim) H1E% 42 .

{8 Verilator E sliffi FLERER CEERER) o

EGTKWave EFT T RIS

14 I SC - test1_Miss.tel (£

[RVfogaPathl/RVfoga/l.abs/Lab19/InstructionMemory Exampleh$24t) 115 K6FT R~ g
SHFEKES. Nk, EGTKWave -, #il;i “File — Read Tcl Script File” (St — &
WTCIfIASI ) Iikittest!_Miss.telSC .
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LK “Zoom In” G (D), SRIEAMHT28900 psE30220 psi Bl M i [X 15k

AT DT SRR R 0T, Bl IS S B BRI 4R 18 2 155 2%

R IE 2 W06 191 5 30HY .

5% EHCHEN ERESR7R 0 EERE . S test1_Hit.tcl (1£
[RVfpgaPathl/RVfoga/Labs/Lab19/InstructionMemory_Example#24t) . #ifi JLik

“Zoom In” (K> () F3)%34680 ps.

fFEAE S WL 190 2230k

| % /M HTEIOT ) Verilogftiit, FFHE T bk Ut B RE R {35 4T o

AFRPEREE

| FE%: SHEM0% ) Verilogftid, 3T ERBUIMRRIIMEST.

AFRPERREE -

55|

1) F B 7R R B 0x 10000 JGEAR ISR, BN 4R & RFF IR btk . 0 &
SH LA R NS AN R A R B REL. SRR BRI A — 2% 3982, FHXINE BiRfaks. g
MELER, Fran e,

&P AR
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10, E Test_Assembly:
INSERT NO
INSERT_NOPS_2 te,
INSERT _NOPS 16
Set8 Blockl: ., Zero, OUT INSERT NOPS 2

Set8_Blockl:

Bloc
NSERT NOPS 1823

Block4
NOPS 1023

Block5s
NOPS 1823

set8 Blockl

TERMINAL TERMINAL

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

FER A2 R MR, ISR fi o B R I 25 /b, RO ez TR 4 A & % A o
Ko UL, 1S ECKIERE .
2) fEMESHHIRE, AISE e Sms ) 1 IS e o

AFRPEREE

3) ¥ K6, AT R4 AT E IS,
ARPRE -

4) A AT HARISECE, Bl EA AFEBNIIS. HER, Tikeiil
.

ARPERE -

5) 73 At TR A HE B AR 1D B A AR B IE WP 2 AR

ARPERE -
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